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Summary

The reaction of substituted allyltrimethyltin compounds with methyl-
Iithium 1n tetrahydrofuran gave substituted allyllithium reagents. Reactions of
the latter with trimethylchlorosilane, 1odomethane (or benzyl bromide) and
carbonyl compounds were examined

Introduction

Allylic hithium 1eagents may be prepared by direct lithiation of the approp-
riate olefin, by lithium metal cleavage of allyl aryl ethers or by the action of
an alkyl- or aryl-hithium reagent on an allylic derivative of a heavy metal
such as tin, lead to mercury {2,3]. In previous studies we have used the latter
route (transmetalation) to prepare allyllithium itself [4] and crotyllithium [5]
from the respective allylic tin compound and gem-dichloroallylhithium [6] and
gem-chloro(trimethylsilyl)allyllithium [7] from the respective allylic lead com-
pounds. The transmetalation procedure has some advantages (1) It does not
require the basic additives (N,N,N',N -tetramethylethylenediamine, hexamethyl
phosphoric triamide, potassium t-butoxide, etc ) which must be used in olefin
hthiation procedures. (2) It does not produce a nucleophilic co-product such
as the hithium aryloxide formed mn the allyl aryl ether cleavage method. (3) It
can be used to prepare the pure, sohd allylic hithium compound, as 1n our 1S0-
lation [4] and proton NMR investigation [8] of allylhithium.

Our recent research has made available a number of allyhc tin compounds
by a Wittig route (Scheme 1) [1], and we have used these products to prepare
the denived allyhic hthium reagents We report here the full details of this work.

* Dedicated to Professor Henn Normant on the occasion of his 72nd birthday June 25 1979
Preliminary communication ref 1
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Results and discussion

The allylic tin dervatives which were available for this study were the follow
ing compounds I (30/70 cis/trans 1somer ratio), II (f1ans isomer), IIT and IV
(50/50 E/Z 1somer ratio).

(CH3);SNCH,CH=CHCgH3—-n (CH3),SNCH,CH=CHCgHg (trans isomer)
(1) (1I1)
(CHB)BSnCQZ
(CH3)3SnCH2CH:O C=CHCaHs
CH3
(II1) (1v)

The four allylic tin compounds I—IV undergo ready conversion to the res-
pective allylic lithium reagents, as shown for IV in eq. 1. In a typical reaction,

Me,SnCH,C(CH,)=CHC,H; + MeL1 "' Li(CH,C(CH,)CHC,H;) + Me,Sn (1)

this tin compound, 1n tetrahydrofuran (THF) solution under nitrogen at 0°C,
was treated with 1.1 molar equivalents of methyllithium 1n diethyl ether. The
resulting yellow solution was stirred for 30 min 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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I \BLE 1
REACTIONS OF I i(CHaCHCHCgH 1)

Substrate Product (7~ vield) aly ratio

Me3SiCl Me3S1ICHACH=CHCgH 3 (98) 0/100

CH 3l CH3CH(CgH 3)CH=CHa (10) 47153
CHACHI:CH=CHCgH |3 (13)

MeaC O M 2C(OH)CH(CgH 3)CH=CH3 (80) 86/14
A2 C(OH)CHACH=CHC.H 3 (1)

Me>CHCHO Me xCHCH(OH)CH(C,Hj1)CH=CH> (63) ©9/31
MeaCHCH(OH)CH2CH=CHCgH 3 (28)

(CF13)2CO (CF3)>C(OH)CH(CoHICH=CLHA (30) 32.68

(CF 1)2C(OH)CHACH=CHCgH 3 (63)

that the carbonyl addition product, (CH,).C(OH)CH(C,H;)C(CH;)=CH.-, had
been produced in 88% yield

Each allylic ithium compound generated from compounds I—IV was allowed
to react with three carbonyl compounds, iodomethane and trimethylchloro-
stlane The results of these experiments are given i Tables 1—4 and are sum-
marized and compared 1n Table 5 Excellent product yields were obtained n
all reactions and the results compare reasonably well with those reported in the
hiterature for sumilar reactions of comparable reagents For example,
Barbot, Chan and Migimiac [9] conducted a series of reactions of Li(CH,-
CHCMeEt) with carbonyl compounds, among them (CH;),CO, CH;CHO and
CH;C(O)CF; They obtained branched/linear (or «/vy) > product ratios of,
respectively, 100/0, 70/30 and 0/100 These 1esults obtained with a gem-dialkyl-
allyllithium reagent may be compared with those seen with the reagent deirived
from III, Li{CH.CHC(CH,);-cyclo), which on reaction witn (CH;),CO, (CHj;),-
CHCHO and (CF,),CO showed similar a /vy 1atios 100/0, 79/21 and 0/100,
respectively

Reactions of Li(CH,CHCHCH;) had been investigated previously by Gerard
and Migimac [10] In reactions of this reagent with (C,H;).CO and (CHs).-
CHCHO the a/vy producl ratios were found to be 63/37 and 62/38, respectively
In the present study, this reagent, derived from II rather than from the allylic
ether as in the French study [10]}, reacted with {(CH;),CO and {CH;)},CHCHO,
giving o /v product ratios of 79/21 and 56/44, respectively Finally, Migimiac
reported reactions between the monoalkylallyllithium reagent Li(CH,CHCHC,Hj;)
and a number of ketones [{11] In the case of its reaction with n-C;H,C(O)CH;
an « /v ratio of 86/14 was observed The same ratio was obtained 1n the reaction
of the reagent derived from Li(CH,CHCHC¢H,:-n) (I), 1n 1ts reaction with

* When the new C-C bond 1s formed at the CH» termuinus of the allylic ithium reagent the product
1s defined as the ¥ product when it 1s formed at the substituted termminus 1t 15 defined as the «
product
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TABEE 2
RI ACILIONS OF T 1(CH2CHCHPh)

Substrate Product (o vield) ¢ g ritio

A 3siCl AMe ;S1CHACH CHPR (96) 0/100

CH3l CH3CHPhCH- CH> (76) 5416
CH3CH2CH-CHPh (1)

\esCO A COIDNCPPhCH—CH> (70) 79 21
VMe>C(OH)CEHLCH=CHIPh (19)

\1 ;CHCHO MeaCH(OH)CHPhCH= CHla (G ) Shrit

\;CH(OH)CH,CH=CHPh (43)
(CF3),C(OH)CHPhCH=CH, (20)
(CF 3),CO (CF3)>2C(OH)CH,CH=CHPh (67) 21/76

acetone, and an a /v ratio of 100/0 was obtained in the reaction of the IV-
derved reagent, Li(CH.CMeCHEt), with acetone Also, Rautenstrauch has
studied the reactions of Li(CH,CHCMe.) and Li(CH,CHCHCH,) with a vaitety
of aldehydes and ketones and observed predominant formation of the new
carbon—carbon bond at the substituted terminus of each reagent (a-attack)
unless the carbonyl function was highly hindered [12] A comparison with the
results obtamned 1n our previous study of the chemistry of gem-dichloroallyl-
lithium also 1s of interest- here also a reversal in the a/y product ratio was

TABLE 3
REACTIONS OF L'(CHzCH=C:>)
Substrate Product (°/ yie!d) 0/7' ratio
Me,SICl Me3S|CH2CH=<:> (92) 0/100
CH3I @c:—u (23) 20/71
NCH=Crp
<:>:CHCH2CH3 (52}
Me,CO O<C(OH)MEz 8% 100/0
CH=CH
Me,CHCHO O<CH(OH)CHMeZ (67) 79/21
CH:CH2
<D=CHCH2CH(OH)CHM82 (18)
{CF3),CO Q=CHCH2C(OH)(CF3)2 (82) 0/100




TABLE 1
REACTIONS OF Li(CH>CMeCHEL)

Substrate Product (%2 vield) afy ratio
Me3SiCl MeSiCHaCVMle=CHEt (91) 0/100
PhCH.Br PhCH-CHEtC\Me=CH2 (30) =

- - 16/51

PhCH>CH>CMe=CHELt (34)
PhCHACH,Ph (12)

MesCO \Ie-_;C(OH)CHELC\IEZCHQ (88) 100/0
McCHGCHO \le;CHCH(OH)CHEtCVMle=CH; (65) 75/25
\MeaCHCH(OH)CHACMe=CHEt (22)

(CI'3)»,CO (CF3)3C(OH)CHEtC\le=CH, (33) 35/65

(CF3)2C(OH)CH,CMe=CHELt (60)

observed on changing the carbony! reactant from acetone to hevafluoroacetone
[6]

The reactions of all of the four allylic hithium reagents which we have studied
with trimethylchlorosilane showed exclusive S1—C bond formation at the
unsubstituted terminus, an observation made previously with crotyllithium [5],
gem-dichloroallyllithium [6], trimethylsilylallyllithium [13] and gem-chloro (tri-
methylsilyl)allyllithium [7] This very likely 1s the result of a steric factor With
the unhindered 10domethane, the a/v product ratios were very reagent-depen-
dent, varying from 86/14 for Li(CH,.CHCHC¢H;) to 29/71 for Li(CH,CHC-
(CH,)s-cyclo) Generally, the addition of alkyl halides to alkylallyllithium
reagents has been to proceed to a greater extent at the less-substituted carbon
of the allyl group [3]

Various mechanisms and explanations for the varied regioselectivity of
substituted allylic ithium reagents in their reactions with alkylating agents and
carbonyl compounds have been discussed 1n the literature [3,6,7,9,14], but
without apparent consensus The rationalization which serves best to account
for the results of the present and previous studies 1nvolves the hard/soft/acid;base
(HSAB) concept of Pearson [15] This approach was applied 1n our previous
discussion of the reactions of gem-dichloroallyllithium [6] and used by Barbot,
Chan and Miginiac [9] in their more extensive studies of the a/vy regioselectivity

TABLE 5
BRANCHED/LINEAR (a/v) ADDITION PRODUCT RATIOS

Substrate Lt (CHzCH7<:> ) LI(CH2CMeCHEL) Li(CH>CHCHCgH,3) L1(CH,CHCHPh)
Me3S1C1 0/100 0/100 0/100 0/100

CH3l 29/71 46/54 ¢ 47/53 84/16
CH3C(O)CHj3 100/0 100/0 86/14 79/21
Me,CHCHO 79/21 75/25 69/31 56/44

(CF3)3CO 0/100 35/65 32/68 24/76

a PhCH,Br was used as the alkylating agent since the products of the CH3I reaction were too low boiling
for proper analysis
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of substituted allyllithium 1eagents  Discussion ol these results in these teims
would be meaningful only 1t we are dealing with products of kinetic control 1n
the 1eactions of the allyhic hthium r1eagents detived fiom [—IV with carbony!
compounds. Miginiac and his coworkets have shown that alkyl-substituted
allylhithiums react wrreversibly with cartbony ! compounds [9—11] Phenylally1-
Lithium can add reveisibly to C=0 compounds, but the reaction conditions

used for the LI{CH,CHCHC, H.)1eactions n the present study wete those1eported
by Gerard and Miginiac to give principally kinetic products [10]

Noteworthy 1s the close agteement 1n the regioselectivity observed 1n the
reactions of Li(CH.CHCHCH, ;-n) and Li(CH.C(CH;)CHEt) The methy! gtoup
in the 2-posttion apparently exetts no significant influence on the couise of
the 1eaction If any tiend 1s apparent, it 1s that the foimer 1eagent 1eacts shishtly
less at the substituted terminus, which i1s probably due to the laiger bulk of the
n-hexyl substituent

It 1s of interest to consider the stereochemistiy of the Iinear (y) addition
products of these reactions, but before doing so we note that allylic lithium
1eagents equilibirate 1n solution [5], so that the stereochemistry of the products
should be independent of that of the starting tin compounds

The phenylallyllithium teactions with caibonyl compounds gave linear
products of predominantly (>90%) &1 ans configuration, in agreement with the
observations of Geraxd and Migmiac [10] The 1eaction with trimethylchloro-
silane produced a known Iinear olefin, Me,S1ICH,CH=CH,C H, the refractive
mdex and NDMR spectrum of which matches those for the trans 1somer as
reported by Roberts and Kaiss1 [16] The hnear alcohol derived fiom the reaction
of this reagent with 1sobutraldehyde also was of a trans configuration, with an
NMR spectrum matching that reported for this isome: by Gerard and Miginiac
[10]. The two linear hexafluoroacetone-derived alcohols weie separable by
GLC and 1identified by means of the coupling constants of the olefinic protons
(Y ABransy 16 Hz; J pp(1sy 11 Hz) Again, the trans 1somer predominated. The
major 1somers obtained 1n the other C=0 addition reactions also had the trans
configuration.

The n-hexylallyllithium addition products proved more difficult to analyze
since, as with the parent tin compound, I, the 1somers were not easily separable
by GLC The linear silane derived from the reaction with trimethylchlorosilane
was almost excluswvely ftrans NMR analysis showed only one S1—Me resonance
and its IR spectcum displayed a predommant absorption at 965 cmn™' When this
compeound was prepared by the Wittig reaction [1], both 1somers were obtained,
each with a slightly different S1—Me resonance One Si—Me peak, therefore,
indicates the presence of only one 1somer. The 3-decene produced in the 10do-
methane reaction also was assigned the trans configuration on the basis of a
prominent IR absorption at 965 cm™}.

The linear alcohols derived from reactions between the carbonyl compounds
and n-hexyllithium proved to be mixtures of cis and trans 1somers According to
the IR spectrum of the mixture, the cis 1somer predominated (absence of promi-
nent absorptions i the 965—960 cm™ region). The reactions of Li{CH,CHCHEY)

* The discussion of this apphcation of the HSAB approach in ref 6 and 9 1s adequete Further
discussion as applied to the present cases 1s given in the Ph D Thesisof REM (MIT 1977)
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with catbonyl compounds also gave a mixture of 1somers [11]

The configumration of the trisubstituted olefins 1esulting from the reactions
of Li(CH.C(CH;)CHC.H;) with caibonyl coinpounds and with alkylating agents
were assigned on the basis of then 1R and NMR spectra Claxk [17] has examined
a serles of tnalkylethylenes of type RCH=C(CH;)R' (R' = CH,) and noted that
an IR absorption band at 2725 ecm™' was charactetistic of the Z configuration
and was absent in the spectia of the £ 1somers Two groups [18,19], 1n examin-
mg the NMR spectra of the same type of trialkylethylenes (wheie one alkyl
group 1s methyl), noted that the field position of the methyl substituents on
the double bond varied with the geometry of the molecules The d-values were
seen to be approximately 0 07—0 15 ppm to higher field for the £ 1somer than
for the Z 1somer

C,Hg CHg K /CH3
N
C=C C=C
7/ N V4 AN
H CH,—Q C,Hg CHZ—Q
£ 1somers Z 1somers

The NMR spectrum of the silane product of the Li{(CH,C(CH;)CHC,H;s)/
Me;S51Cl reaction showed only one Si—CH; resonance and only one r1esonance
due to a methy! group attached to an olefinic carbon atom Its IR spectrum
showed a band at 2730 em™, indicative of the Z 1somer (Q = Me,;S1). A mixtuie
of both Z and E 1somers of this allylic silane was available from a Wittig synthesis
(Scheme 2) [1] The NMR spectrum of this iIsomer mixture showed the two

Scheme 2

+ -
PhyP—CHCH; + MeySICH,I ————= [F’h3F’(13HCHZS|Me3]I

CHj;
Mel 1 (2)
+ -~ EtCHO
Ph,P—CCH,SIMe; —— = Me,SICH,
{ N
CH3 C=CHEt
/7

CHy

S1—CH,; resonances, as well as two =C—CHj; methyl resonances which were
separated by 0 12 ppm The single CH; resonance of the Me;S1CH,C(CH,)=CHEt
1somer from the organohithium synthesis corresponded to the lower field signal
of the pair seen 1n the spectrum of the isomer mixture, thus confirming its
identity as the Z 1somer. All the other compounds of this seres displayed only
one methy !l resonance in their NMR spectra and an IR absorption in the 2730—
2720 em™ region. On this basis, all were assigned the Z configuration.

In the hight of the above discussion, it 1s interesting to note that the prepara-
tion of allylic tin and silicon compounds by means of the Withg reaction, as
in Schemes 1 and 2, produces allyl-silanes and -stannanes of varying degrees
of 1someric purity [1] On the other hand, the preparation of allyhc silanes by
the allyllithium route results in the formation of only one 1somer.
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The genetal route illustrated 1in Scheme 1 for the synthesis of allylic tin com-
pounds should be broadly applicable to the synthesis of allyltins with vaiied
substitution on the @, 8 and v carbon atoms of the allyl substituent. Each allyvI-
tin compound thus prepared will provide the prepaiative entry to the correspond-
Ing allyllithium reagent

Experimental

General comments

All reactions were carried out i flame-dried glassware under an atmosphere
of prepurified nitrogen using rigorously dried solvents Collection of samples
for analysis, spectroscopic measurements and refractive index determination
and for yield determinations was accomplished using gas chromatogiaphy (GLC)
Yields were determined using internal standard and empincally determined
response factors.

Nuclear magnetic resonance spectra were recorded using a Varian Associates
T60 or an Hitachi—Perkin—Elmer R20B spectrometer. Proton chemical shifts
are reported mn 6 units ppm from internal tetramethylsilane Infrared spectra
were obtained using a Perkin—Elmer Model 457A grating infrared spectiophotom
eter.

Methyllithiun: was purchased from Alfa Division, Ventron Corp The carbonyl
compounds were commercial products (Eastman or Aldrich) and were used as
received or purified if necessary. The allylic tin compounds were prepared as
described in ref. 1.

The new compounds prepared during the course of this study, together with
their physical properties, spectroscopic characterizing data and their anaiyses,
are listed in Table 6. Known compounds were 1dentified by comparing their
refractive indices and NMR and IR spectra with literature data

The reactions of allylic tin compounds with methyllithium Reactions of the
allylic lithium reagents

A few examples of such reactions are given

Reaction of trimethyl(2-nonenyl)tin with methyllithium, trimethyichloro-
silane quench A 500 ml, three-necked Morton flask which was fitted with a
mechanical stirrer, nitrogen 1nlet tube w«nd a no-air stopper, was charged with
1.55 g (5.37 mmol) of Me;SnCH,CH= CHn-C¢H,;(70/30 trans/cis 1somer ratio,
by NMR) and 200 ml of drv THF and cooled 1n an ice bath. Subsequently, 3.20
ml of 1.88 M methylhthium in diethyl 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 min at ice bath temperature and
then 1 26 ml (ca. 10 mmol) of trimethylchlorosilane was added rapidly The
yellow color was discharged and the mixture was stirred at room temperature
for 30 min. Subsequently it was trap-to-trap distilled (0 03 mmHg at room
temperature) into a receiver cooled to —78°C. An ahquot of the distillate was
removed for GLC analysis and the remainder was concentrated at reduced
pressure. GLC analysis (General Electric Co SE30 silicone rubber gum, 20%
on Chromosorb P, at 120°C) showed the presence of 5 26 mmol (98%) of
trans-Me,;SiCH,CH=CHn-C.H, 5.



TABLE 6
NEW COMPOUNDS

Compound

Me3S1ICHaCH=CHCgH;3 n
{trans 1somer)

CH3CH-2CH=CH(CH1)sCIH3
(frans 1somer)

CH,=CHCH(CH3)(CH>,)5CH3

CH3(CH2)5CHCH=CH2
i

C(OH)(CH3)»

CH3(CH42)sCH=CHCHJ2C(OH)(CH3)>
{cis/trans mizture)

CH3(CH»)5sCH=CHCH2CH(OH)CH(CH3)>
{cis/trans mrixture)

CH3(CH2)5C1HCH:CH:
CH(OH)CH(CH3)»

CH3(CH2)5CH:CHCH-_DC(OH)(C F3)2
(cis/trans mixture)

CH3(CH2)sGHCH=CH,
C(OH)(CF3)s

Me3SlCH2CH:O

13233

11174

1 4482

11512

14178

13863

1 3882

14676

61

Analysis (Found (caled )
)

1H NMR (n CClg)
5 (ppm)

Hvdrogen

78 30 13 00
(78 20) (1312)
(muxture with 1-methyvi-
1-undecen-2-ol)

78 72

(78 73)
(mivture with
2-methvl-4-vinyl-

13 21
(1319)

decan-3-ol)
19 48 619
(49 32) (6 21)

(mixture with 1,i-bis-
(trifluoromethyl)-2-
vinvloctan-1-ol)

12 27
(1219)

72 56
(72 44)

Carbon

7245 13 25 018¢( 9 H

(72 61) (13 21) \le3S1) O 85—1 68
(m 13 H)
1 85—2 65
(m 2H) 518—
548 (m 2 H)

85 70 14 37 0 77—1 50 (m
(85 63) (14 37) 14 H) 1 77—2 23
(minture with 3-methvl- (m 1 H)
1-nonene) 517—5 45 (m

2 H)
0 77—1 38 (m
16 H) 1 70—

240 (m 1 H)
4 67—6 00 (m

3 H)
0 70—1 53 (m
20H) 167—

2 00 (m, 1 H)

4 82—5 61 (m,
3 H)

0 78—1 57 (m
18 H) 1 92—
225(m 4 H)

5 33—5 58

(m 2 H)

0 58—1 52 (m,
18 H) 1 52—
225 (m, 5 H),
298-3 42 (m

1 H) 5 22—5 58
(m 2 H)

0 52—2 33 (m,
22 H) 3 03—3 23
(m 1 H)

4 67—597

(m 3 H)
067—1 55 (m
17 H). 1 88—2 28
(m, 2 H),

2 55—2 82 (m

3 H), 518—598
(m, 2 H)
067—1 50 (m
13 H) 165—
200 (m 1 H)
278 (s 1 H OH)
533—5 60 (m

32 H)

003 (s 9H)

1 38—1 68 (m

6 H mcludes d
at 1 40 J9 Hz
S1CH,CH)
193—2 25 (m,
4H).505(t

J9 Hz, 1 H)
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TABLE 6

Compound

(CHB)ZC(OH)><:>

CH,=CH

(CH3),CHCH(OH)CH,CH :<:>

(CH3)2CHCH(OH )><:>
CHy=CH

(CF3)2C(OH)CH2CH:<:>

CgHsCH=CHCH>C(OH)(CH3)>
(¢rans 1somer)

CH2=CHCH(CgHs5)C(OH)(CH3)p

CH>=CHCH(CcH35)C(OH)(CF3)»

CgH5CH=CHCHC(OH)(CF3),
(trans 1somer)

1 4862

14718

14773

1 1069

solid
m p
40—31°C

1 4380

14601

Anilvas (F ound (caled )
")

PH NMR (n CCly)
& (ppm)

C irbon Hydrogun

78 24 1201
(78 51) (11 98)
79 22 11 87
(79 06) (12 16)

(minture with 1-(1-
viny ley clohexy I)-2-
methyipropanol

47 73 5 36
(17 83) (G 11)
81 93 917
(81 77) (9 15)

(minture with 2-methyl-
3-phens 1-4-penten-2-ol)

50 60 3 87
(50 72) (3 55)
(mixture with 1 1-
bis(trnnfluoromethyl)-
2-phenyl-3-butenol 1s
1somers)

108 (s 6 H)
123(¢ 1H OH)
108—192 (m
10 H) 1 78—
587 (m 3 H)

0 58—2 05 (m

18 H) 302—3 15
{(m 1 H)

4 78—5 95 (m

3 H)

138—1 77 (m

6 H) 2 02—-2 37
(m 4 H) 267
(d JBHs 2 H)
273 (s 1 H OH)
512 ( J8 H,

1 H)

120(s TH N\e
and OH) 2 27
(d J6Hz 2H)
6 10—6 48 (m

2 H) 715 (s

5 H)

108and1 12
(s 3 H each)
118 ( 1 H OH)
313 (d JI9 He
1H) 4 82—6 40
(m 3 H)

287( 1 H CH)
390(d J10 He
1 H), 5 00—5 40
(m 2 H) 5 85—
672 (m 1 H)
728 (s 5H)
283 (s 1 H OH)
285(d J T Hz
1 H) olefimic AB
612 (doft i H)
and 6 58 (d J 7
Hz) Jap 16 Hz
732 (s 5H)




TABLE 6 (continued)

Compound

CeH3CH=CHCH3C(OH)(CF3)2
(cis 1somer)

Me3S1CHLC=CHCHCH3
CHj3

{/ 1somer)

CHJCHJCHZC(CHJ)C}lch{ZchHS
(Z 1somer)

CH>=C(CH3)CH(CsHs5)CH12CgHj3

CH3CHICH=C(CH3)CH>CH(OH)CH(CH3)>
(Z 1somer)

CH>=C(CH3)CH(C>H35)CH(OH)CH(CH3)»
(1/1 minture of diastereomers)

CH3CH-CH=C(CH3)CH,C(OH)(CF3)>
(Z 1somer)

CH»=C(CH3)CH(C2H5)C(OH)(CF3)>

2s
np

114352

1 5011

15061

14488

1 4463

13716

13733

63

Analy sis (Found (caled )
(a0)

'H NMR (in CCly)
5 (ppm)

Carbon Hyvdrogen

1301
(12 89)

69 27
(69 11)

89 12 10 60
(89 59) (10 41)
(misture with 2-methyl-
1-ethvi-1-phenyl-1-

butene)
76 80 12 89
(76 86) (1290)

(minture with 2 5-di-
methyl-3-ethyl-1-
hexen-i-ol)

43 11 491
(43 21) (4 83)
{mixture with 1 1-bis-
(tri1fluoromethy)-3-
methyl-2-ethvl-3-
buten-1-ol)

278-3 11
(broads 1 H
OH) 2 94 (d,

J 8 Hz 2 H)
olefiric AB 5 44
(doft 1 H)and
651 (d J8 Hz
1 H) Jog 11 Hz
727 (s B H)
008 (s 9 H)
097(t J7Hz
3 H) 142—2 22
(m 2 H) 150
(s 2H) 168

(s 3H) 197 (¢
J7Hs 1H)

083 ( J7Hz 3 H)

167 (s, 3 H)
178—4 48 (mn

6 H) 503 (t J
7 Hz 1 H)

708 (s 5 H)
077 J7H:z
3 H) 105—1 55
(m 2 H) 160
(s 3 H) 1 85—
232(m 1 H)

2 17—2 68 (m
2H) 1148—a 72
(m 2 H) 705
(s 5 H)

072—2 28 (m
18 H) 3 15—
352 (m 1H)

4 98—5 38 (m,
1H)

0 58—2 253 (m
18 H) 3 00—3 33
(m 1 H),

4 65—5 03 (m

2 H)

G998 (t J7 Hz

3 H) 182(s,3H)
185—222 (m

2 H) 268 (s
2H) 280 (s
1H OH) 555
(t JT7THz 1 H)
0 85 (t,J 7 Hz,
3 H),095—1 45
(m 2 H) 152~
198 (m 1 H)
177 (s, 3 H),
300 (s, 1 H, OH),
4 98—5 32 (m

2 H)
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Reaction of trimethyl(2-cyclohexylideneethyl}tin with methyllithium,
todomethane quench The hthium reagent was prepared using the above proce-
dures from 1.93 g (7 07 mmol) of the tin compound I1I i1n 200 ml of THF and
7 78 mmol of methyllithium To the resulting yellow solution was added
rapidly 2.6 ml (ca. 40 mmol) of 1odomethane. After the reaction mixture had
been stirred for 30 min at rcom temperature, 1t was tirap-to-trap distilled (0 07
mmHg at room temperature) GLC analysis of the concentrated distillate
showed the presence of two products 3 82 mmol (54%) of n-propyhdene-
cyclohexane, whose NMR [20] and IR [21] spectra were 1n agieement with
published spectra, and 1 63 mmol (23%) of 1-methyl-1-vinylcyclohexane,
ny 1.4505 (Lit. [22] ny 1.4512), whose NMR spectium matched that in the
hiterature [22]

Reaction of trimethyl(3-phenylallyl)tin with methyllithiwum, hexafluoro-
acetone quench The hthium reagent was prepared by the above procedure
from 1.465 g (5 21 mmol) of trans-Me;SnCH,CH=CHPh 1in 200 m] of THF
and 5.70 mmol of methyllithium in diethyl ether at 0°C, a deep red-orange solu-
tion resulted The no-air stopper was replaced with a Dewar condenser filled
with dry 1ce/acetone. Hexafluoroacetone (Peninsular Chem Research) was
dried by passing the gas through columns filled with anhydrous calcium sulfate
and anhydrous calcium chloride and then was condensed into the reaction
flask. The quantity of hexafluoroacetone 1 sed was roughly twice the amount
necessary to completely discharge the color of the reagent solution After the
reaction mixture had becn stirred at room temperature for 3 h 1t was hydrolyzed
by addition of 50 ml of water. The mixture 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 frans-1,1-bis(trifluoromethyl)-
4.phenyl-3-butanol and 1.04 mmol (20%) of 1,1-bis(tnfluoromethy!)-2-phenyl-
3-butenol.
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