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SUMMA_R~

The reaction of  substituted ailyltriinethyltin compounds .

with methyllithium in tetrahydrofuran gave substituted allyl-

j lithium reagents. Reactions of the latter with trimethylchloro-

silarie, iodomethane (or benzyl bromide) and carbony]. compounds

were examined.
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INTRODUCTION

Allylic lithium reagents may be prepared by direct lithi-

ation of the appropriate olefin, by lithium metal cleavage of

allyl aryl ethers or by the action of an alkyl- or ary].lithium

reagent on an allylic derivative of a heavy metal such as tin,

lead or mercury. In previous studies we have used the latter

route ( tranametalation) to prepare allyllithium itself4 and crotyl-

lit hium5 from the respective allylic tin compound and £~~-di-
chloroa].lyllithium6 and gQfll-chloro(trimethylsilyl)allyllithium7

from the respective allylic lead compounds. The transmetalation

procedure has some advantages: (1) It does not require the basic

additives (N,N ,N’ ,N’ -tetramethylethylenediamine, hexamethyl phos-

phoric triamide, potassium tert-butoxide , etc.) which must be used

in olefin lithiation procedures. (2) It does not produce a nucleo-

philic co-product such as the lithium aryloxide formed in the F

al].yl aryl ether cleavage method. (3) It can be used to prepare

the pure , solid al].ylic lithium compound , as in our isolation4

and proton NMR investigation8 of allyllithium.

Our recent research has made available a number of allylic

tin compounds by a Wittig route (Scheme 1),1 and we have used these

products to prepare the derived allylic lithium reagents. We re-

port here the full details of this work.

RESULTS AND DISCUSSION
II

The allylic tin derivatives which were available for this

study were the following compounds: r
(CH,)3SnCH2CH=CHC6H13-~ (30/70 ~j~/trans isomer ratio), I

(CH
3
)
3

SnCH2CH CHC6H5 (trans isomer), II

~~~~~~~~~ ?~?~
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Scheme 1

Ph
3
P-CH2 + Me

3
SnCH 2I ~~~r ~Ph3PCH2CH2SnMe 3]I

R2NL1

+.. —
Ph3P-CHCH2SnMe3

[Ph3
PCH(CH 3

)CH 2SnMe
31I R

I P1i90 + Me
3

SnCH2CH=C’
R2NLi R ’

•1•-
Ph P-CCH SnMe3~~~~~ 2 3

CH3

I R
I ‘c=o
4,

Ph PO + Me SnCH R3 3 2~ /C=c
4 / %

CR3 R ’

I

.

• • .
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(CH,),SnCH2CHO ‘ III

(CH
3
)
3

SnCH 2

,
CSCHC2H5 (5

0/50 E/Z isomer ratio), IV
CH
3

The four a].lylic tin compounds I-IV undergo ready conversion to

the respective allylic lithium reagents,as shown for IV in eq. 1.

THF
Me
3

SnCH2C ( CH
3
)=CHC2H5 

+ MeLi ———— ~~~~ L i (CH 2C (CH
3

) CHC2H5
) + Me4Sn (1)

In a typical reaction, this tin compound, in tetrahydrofuran (THF)

solution under nitrogen at 0°C , was treated with 1.1 molar equiv—

alents of methyllithium in diethyl ether. The resulting yellow

solution was stirred for 30 m m .  at 0°C and then an excess of ace-

tone was added. After 30 mm ., hydrolytic work-up was followed

by examination of the organic phase by gas chromatography (GLC).

It was determined that the carbonyl addition product, (CH
3
)2C(OH)-

CH ( C 2H5) C ( CH
3
)=CH2, had been produce d in 88~ yield.

Each allylic lithium compound generated from compounds I-IV

was allowed to react with three carbonyl compounds , iodomethane

and trimethylchlorosilane. The results of these experiments are

given in Tables 1-LI. and are summarized and compared in Table 5. 4
Excellent product yields were obtained In all reactions and the

results compare reasonably well with those reported in the liter—

ature for similar reactions of comparable reagents. For example, f~
.

Barbot, Chan and)~Mig iniac9 conducted a series of reactions of j .
L i(CH 2CHCMeEt ) with carbonyl compounds , among them (CH 3

)2C0 ,

I
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TABLE 1. Reactions of Li (CH 2CHCHC6R 13)

Substrate Product ( % yield) a/y ratio

Me3SiC1 Me3SiCH2CH=CHC6H13 
(98) 0/100

CH3I QI3CH (C6H13)CH CH 2 (40) 47/53

CH3CH2CH CHC6H13 (45)

Me2C (OH)CH (C6H13)CH CH2 (80) 86/14

~~ 2C (OH)CH 2CH...CHC6H13 (13)

Me2CHCBO Me2CHCH (OH)CH (C6H13)CH CH2 (63) 69/31

Ke2CHCR (OH )CU2CN CHC 6H13 (28)

(CF3) 2C0 (CF 3) 2C (OH)CH(C 6H13) CH=CH2 (30) 32/68

(CF3)2C(OH)CH2cR=cHC6H13 (63)

V. .

v
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TABLE 2. Reactions of Li(CH 2CHCHPh) -

Substrate Product (% yield) ~~y ratio

Me3SiC1 Me3SiCH 2CH CHPh ( 96) 0/100

cH3I CH3CHPhCH CH2 
(76) 84/16

CH3CH2CH CHPh (14)

Me2CO Me2C (OH ) CHPhCH CH2 (70) 79/21

(19) 
-

Me2cH(OH)CHPhCH dH2 (54) 56/44

~~ 2c 0 ~~~~ 2~~~ (43)

(CF3)2C0 (cF 3)2C (OH)CRPhcH=CH2 
(20) 24/76

(67)

U
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TABLE 3. ReactionS of Li (CH2cH~~~~~~ 
)

Substrate~ 
Product (S yieldi ~~ 

ratio .

Me3SiCl 
Me3SiCli2

CH~~~~~~ 
(92) 0/100

cH3I ~~~ j..,CB3 
(23) 29/71

cH=c02

CHCH~CH3 ( 54)

• c I çC (OH)Me2 (89) 100/0

cR=cH2

c J ç
dh3 c0h1

~~
h1Me2 (6 7) 79/21

ca—cH 2

• 

. 

~~~~~~~~ CRCH2CH (OH ) cHMe2 (18) 
. j

~~~~~~~cHCH 2C (OH) (CF3) 2 (82) 0/100

• ~~~~~
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TABLE 4. Reactions of Li (CH2CMeCHEt)

Substrate Product (S yield) a/y ratio

Me3SiC1 MeSiCH2CMe=CHEt (91) 0/100

PhCH2Br PhCH2cHEtCMe=CH2 (30)
46/54

PhCH2CH2CMe=CHEt (34)

PhCH2CR2Ph (42)

Me2CO Me2C (OH )CREtCMe cH2 (88) 100/0

Me2CHCHO Me2CHCH (OH ) CHEtCMe=cH2 (65) 75/25

~~ 2Q~~~ (OH) CH2CMe=CHEt (22)

(CF3)2C0 (CF3)2C(OH)cHEtCz4e—CH2 (33) 35/65

(CF3)2C(OH)CH 2CMe—CHEt (60)

- 

.v  •

~~~~~~~~~~~
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H
CH3CHO and CH3C ( 0 ) CF3. They obtained branched/linear (or ~/j ’ )

*

*
When the new C-C bond is formed at the CH2 terminus of the
allylic lithium reagent , the product ~•s defined as the
product; when it is forme d at the substituted terminus , it is
defined as the product:

C.R”
H2C/~-.~~~ CRR ’

U~
pro duct ratio s of, respectively , 100/0, 70/30 and 0/100. These

results obtained with a ~~j~-dialkylallyllithium reagent may be

compared with those seen with the reagent derived from III,

Li(CH 2CHC ( CH2 )
5-cyclo), which on reaction with (CH

3
)2C0, (CH3

)2CH-

CHO and (CF
3
)2C0 showed similar ratios: 100/0, 79/21 and

0/100, respectively.

Reactions of Li(CH 2CHCHC 6H5) had been investigated previ-

ously by Gerar d and P. Miginiac .1° In reacti ons of this reagent

with (C 2H5)2C0 and (CH 3
) 2CHCHO the o

~1 product ratios were found

to be 63/37 and 62/38, respectively. In the present study, this

reagent , derived from I I  rather than from the allylic ether as in

the French study10, reacted with (CH
3
)2C0 and (CH

3
)2CHCH O , giv-

ingc(/~ product ratios of 79/21 and 56/44, respectively. Finally, U
P. Miginiac reported reactions between the monoalkylallyllithium

reagent L1(CH2CHCHC 2H5) and a number of ketones~~ In the case of

its reaction with ~-C3
H
7

C ( O) C H
3 
anoc/1 ratio of 86/14 was ob-

served. The same ratio was obtained in the reaction of the

reagent derived from I, Li (CH 2CHC HC6H13-~), in its reaction with

acetone, and an d/t ratio of 100/0 was obtained in the reaction
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of the IV-derived reagent , Li(CH 2CMeCHEt ) , with acetone . Also ,

Rautenstrauch has studied the reactions of Li(CH 2CHCMe 2 ) and

Li(CH2CHCHCH3
) with a variety of aldehydes and ketones and ob-

served predominant formation of the new carbon-carbon bond at

the substituted terminus of each reagent ( Q(-attack) unless the

carbonyl function was highly hindered.~~ A comparison with the

results obtained in our previous study of the chemistry of ~~rn-

dichloroallyllithium also is of interest: here also a reversal

in the product ratio was observed on changing the carbonyl

reactant from acetone to hexafluoroacetone.6

The reactions of all of the four allylic lithium reagents

which we have studied with trimethyichiorosilane showed exclusive

Si-C bond formation at the unsubstituted terminus, an observation

made previously with crotyllithiuni5, ~~~-dichloroallyllithium,~

trimethylsilylallyllithium~ and ~~j~-chloro(trimethylsilyl)allyl-

lithium.7 This very likely is the result of a sten o factor. With

the unhindere d iodomethane , the product ratios were very re-

agent-dependent, varying from 86/14 for Li(CH2CHCHC 6H5) to 29/71
f o r  Li (CH 2CHC ( CH 2)5-cyclo). Generally, the addition of alkyl

halides to alkylallyllithium reagents has been seen to proceed to

a greater extent at the less substituted carbon of the allyl

group.3

Various mechanisms •and explanations for the varied regio-

selectivity of substituted allylic lithium reagents in their re-

actions with alkylatirig agents and carbonyl compounds have been

discussed in the literature ,31 6~7*9h
14 but without apparent con-

sensus. The rationalization which serves best to account for the

results of the present and previous studies involves the hard/aoft/

acid/base ( HSAB ) concept of Pea rs on~
5. This approach was applied
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in our previous discussion of the reactions of g~~-dichloro-

allyllithium6 and use d by Barbot , Chan and Miginia c9 in their

more extensive studies of the regioselectivity of substituted

allyllithium reagents. Discussion of these results in these

* The discussion of this application of the HSAB approach in ref.

6 and 9 is adequate. Further discussion as applied to the

present cases is given in the Ph.D. Thesis of R U E S M .  (M . I . T . ,

1977).

terms would be meaningful only if we are dealing with products
the

of kinetic control in the reactions ofAallylic lithium reagents

derived from I -IV with carbonyl compounds . P. Miginiac and his

coworkers have shown that alkyl-substituted allyllithiums react

irreversibly with carbonyl compounds.9 ,10,U Phenylallyllithium

can add reversibly to C=O compounds, but the reaction conditions

used for the Li(CH 2CHCHC 6H5
) reactions in the present study were

those reported by Gerard and Miginiac to give principally kinetic

products.1°

Noteworthy is the close agreement in the regioselectivity

observed in the reac tions of Li (CH 2CHC HC 6H13.-~ ) and Li(CH 2C(CH 3)-

CHEt). The methyl group in the 2-position apparently exerts no

signif icant influence on the course of the reaction. If any

trend is apparent, it is that the former’. reagent reacts slightly

less at the substituted terminus, which is probably due to the

larger bulk of the ~ -hexyl substituent.

It is of interest to consider the stereochemistry of the

linear ( ) addition products of these reactio : .,  but before

doing so we note that allylic lithium reagents :~ui].ibrate in

solution5, so that the stereochemistry of the ; :oducts should be
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independent of that of the starting tin compounds.

The phenylallyllithium reactions with carbonyl compounds

gave linear products of predominantly ( > 9 C ~~) trans configura-

tion, in agreement with the observations of Gerard and Miginiac10.

The reac tion with trimethylchlorosilane pro duced a known linear

olefin, Me
3

SiCH 2CH=CH2C6H5, the refractive index and NMR spectrum

of which matched those for the trans isomer as reported by Roberts

and Kaissi .~
6 The linear alôohol derived from the reaction of

this reagent with isobutYraldehyde~also was of a trans configura-

tion , with art NMR spe~ctrum matching that reported for this isomer

by Gerard and Miginiac .10 The two linear hexafluoroactone-derived

alcohols were separable by GLC and identified by means of the

coupling constants of the olefin.tc protons 
~~~~~~~~ 

= 11 Hz ;

3AB(trans ) — 16 Hz ) .  Again , the trans isomer predominated. The

major isomers obtained in the other C=0 addition reactions also

had the trans configuration.

The n-hexylallyllithium addition products proved more diffi-

cult to analyze since, as with the parent tin compound , I , the

isomers were not easily separable by GLC. The linear silane de-

rived from the reaction with trimethylchlorosilane was almost ex-

clusively tra.~~~ NT~IR analysis showed only one Si-Me resonance

and its IR spectrum displayed a prominent absorption at 965 cm 1. r
When this compound was prepared by the Wittig reaction1, both iso-

mere were obtained, each with a slightly different Si-Me reson-

ance. One Si-Me peak , therefore , indicates the presence of only

one isomer. The 3—decene produced in the iodomethane reaction

also was assigned the trans configuration on the basis of a pro-

minent IR absorption at 965 cm4.
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The linear alcohols derived from reactions between the carb-

onyl compounds and ~ -hexylallyllithiuzn proved to be mixtures of

2j~ and trans isomers . According to the IR spectru!n of the mixt-

ure , the ~~~ isomer predominated ( absence of prominent absoptions

in the 965-960 cm~~ region). The reac tions of L1( CH 2CHCHEt)  wi th

carbonyl compounds also gave a mixture of isomers. 1~
The configuration of the trisubstituted olefins resulting

from the reactions of Li(CH 2C(CH
3

)CHC 2H5
) with carbonyl compounds

and with alkylating agents were assi gned on the basis of their IR

and NMR spectra . Clark17 has examined a series of trialkylethyl-

enes of type RCH=C ( CH
3)R ’ (R ’ = CH 3

) and noted that an IR absorpti on

band at 2725 cm4 was characteristic of the Z configuration and

was absent in the spectra of the E isomers. Two groups18’~
9 , in

examining the NMR spectra of the same type of trialkylethylenea

(where one alkyl group is methyl), noted that the field position

of the methyl aubstituents on the double bond varied with the

geometry of the molecules. The S -values were seen to be approx-

imately 0.07-0.15 ppm to higher field for the E isomer than for

the Z isomer.

C H  CH H Cli2 5
\ , 3  \ / 3
o=c C=C

/ \H CH2-Q C2H5 
CM 2- Q •

E isomers Z isomers

The NMR spectrum of the silane product of the Li(CH 2C(CH 3)-

CHC2M5),4le3SiCl reaction showed only one Si-CM3 resonance and

only one resonance due to a methyl group attached to an olefinic

carbon atom. Its IR spectrum showed a band at 2730 cm4 , indica— 

--~~ -~~~~~~~~~~~~~~~~~~~~~~
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tive of the Z isomer (Q = Me
3Si). A mixture of both Z and E

isomers of this allylic silane was available from a Wittig

synthesis ( Scheme 2 ) . 1 The NMR spectrum of this isomer mixture
Scheme 2.

Ph3~’-CHCH3 + Me 3SiCH 2I )  [Ph3PCHCH 2SIMe 3J I

CH

— MeLi/

/
Ph
3
P-CCH2SiMe, ~~ Me3SiCH~~
CH C=CHEt (2)

3 CH ’

showed two Si-CH
3 

resonances, as well as two ~C-CH3 methyl reson-

ances which were separated by 0.12 ppm. The single CH3 resonance

of the Me 3SiCH2C(CH 3)=CHEt isomer from the organolithium synthesis

corresponded to the lower field signal of the pair seen in the

spectrum of the isomer mixture, thus confirming its identity as

the Z isomer. All the other compounds of this series displayed

only one methyl resonance in their NMR spectra and an IR absorption

in the 2730-2720 cm4 region. On this basis, a.ll were assigned

the Z configuration.

In the light of the above discussion, it is interesting to

note that the preparation of a].ly].ic tin and silicon compounds - •

by means of the Wittig reaction, as in Schemes 1 and 2 produces

a].lylailanes and -stannanes of varying degrees of isomeric

purity.1 On the other hand, the preparation of allylic silanes

by the allyllithium route results in the formation of only one

ieomer.

The general route illustrated in Scheme 1 for the synthesis

of allylic tin compounds should be broadly applicable to the syn—

I . 
• 

-- 

- 

----
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thesis of allyltins with varied substitution on the and

carbon atoms of the allyl substituent. Each allyltin compound

thus prepared will provide the preparative entry to the corre-

sponding a.llyllithium reagent .

EXPERIMENTAL

General Comments

All reactions were carried out in flame-dried glassware

under an atmosphere of prepurified nitrogen usi.ng rigorously

dried solvents. Collection of samples for analysis, spectroscopic

measurements and refractive index determination and for yield

determinations was accomplished using gas chromatography ( GLC) .

Yields were determined using internal standards and empirically

determined response factors.

Nuclear magnetic resonance spectra were recorded using a

Varian Associates P60 or an Hitachi-Perkin Elmer R2OB spectro-

meter. Proton chemical shifts are reported in S units ppm from
internal tetrarnethylsilane. Infrared spectra were obtained using

a Perkin Elmer Model Li.57A grating infrared spectrophotometer.

Methyllithium 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 character-

ising data and their analyses. are listed in Table 6. Known corn-

pounds were identified by comparing their refractive indices and

NMR and IR spectra with literature data.

• 

—
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The Reactions of Allyljc Tin Conmounds with Methyllithium. Re-

actions of the Allylic Lithium Repgents.

A few examples of such reactions are given.

Reaction of Trimethyl( 2-noneny]j tin with Methyllithium~ Trimeth-

ylchlorosilane Quench

A 500 ini, three-necked Morton flask which was fitted with a

mechanical stirrer, nitrogen inlet tube and a no-air stopper, was

charged with 1.55 g (5.37 mmol ) of Me3SnCH2CH=CHC 6H13-~ (70/30

trans/~ja isomer ratio , by NMR ) and 200 ml of dry THF and cooled

in an ice bath . Subsequently , 3.20 in] . of 1.88M methyllithium in

diethyl ether (5.90 mmol , 1~~ excess) was added dropwise over a

3-k m m .  period. The solution immediately turned bright yellow.

The resulting mixture was stirred for 30 m m .  at ice bath temper-

attire and then 1.26 to] . (~~~. 10 nimol ) of’ trimethylchlorosilane was

added rapidly . The yellow color was discharged and the mixture

was stirred at room temperature for 30 m m .  Subsequently it was

trap-to-trap distilled (0.03 mm Hg at room temperature) into a re-

ceiver cooled -to -78°C.. An aliquot of the distillate was re-

moved for GLC analysis and the remainder was concentrated at re-

duced pressure . GLC analysis ( General Electric Co. SE3O silicone

rubber gum , 2OJ~ on Chromoaorb P, at 1200) showed the presence

of 5.26 mmol (9~~ ) of trans-Me3SiCH2CH=CHC 6H13—i~. - •

Reaction of Trimethyl(2-cvclohexvlidene~thvl)tin with Methyl-

lithiuml lodome thane Quench.

The lithium reagent was prepared using the above procedure

from 1.93 g (7.07 mmol) of the tin compound, III , in 200 nil of

THF and 7.78 mmol of methyllithium. To the resulting yellow

solution was added rapidly 2.6 in]. ~~~ kO inmol) of iodomethane.

After the reaction mixture had been stirred for 30 m m .  at room
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temperature, i t  was trap-to-trap distilled (0.07 mm Hg at

room temperature). GLC analysis of the concentrated distillate

showed -the presence of two productas 3.82 mmol (51i% ) of ~ -propyl-

idenecyclohexane , whose NMR20 and 1R21 spectra were in agree-

ment with published spectra , and 1.63 mmol (2~~) of 1-methyl—i-

vinylcyclohexane, n20D 1.14.505 (lit .22 n20D 1.11.512), whose NMR

spectrum matched that in ~he literature.
22

Reaction of Trimethyl(’3-phenylallyltjn)tin with Methyllithium;

Hexafluoroacetone Quench~
The lithium re agent was prepare d by the above proce dure

from 1.11.65 g (5.21 inmol) of trans-Me
3

SnCH2CH=CHPh in 200 ml of

THF and 5.70 mmol of methyllithium in diethyl ether at 0°C; a

deep red-orange solution resulted. The no-air stopper was re-

placed with a Dewar condenser filled with dry ice/acteone. Hexa-

fluoroacetone (Peninsular Chem Research) was dried by passing the

gas through columns filled with anhydrous calcium sulfate and an-

hydrous calcium chloride and then was condensed into the reaction

flask. The quantity of hexafluoroacetone used was roughly twice

the amount necessary to complete ly discharge the color of the

reagent solution. After the reaction mixture had been stirred at

room temperature for 3 hr. it was hydrolyzed by addition of 50
ml. of water. The mixture was extracted with pentane and the org-

anic layer back-rextracted 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

trans-i , 1 -bis( trifluoromethyl ) -k-phenyl-3-butenol and 1.0k nunol

(2~~) of 1,1—bis(trifluoromethyl)—2—phenyl-3—buteno].a I ~

-ij i~



- 
~~~-& w- ---w-- _ _  

- - - — -  —

-23—

Acknowledgments.

This work was supported in part by the Office of Naval

Research. Gifts of chemicals from Cincinnati Milacron Chem-

icals,Inc. are gratefully acknowledged.

REFERENCES

1. D. Seyferth, K. R. Wursthorn and R. E. Mammarella, J. Org.

Chem., k2 (1977) 310k.

2. B. J. Wakefield, “The Chemistry of Organolithium Compounds” ,
Pergamon Press, Oxford, 197k, Part II.

3. D. Seebach and Ka H. Geiss, J. Organometal. Chem. Library ,
• 1 (1976) 1.
Li.. D. Seyferth and M. A. Weiner, J. Org. Chem., 26 ( 1961 ) Li.797 .
5. D. Seyferth and T. F. Jula, J. Organometal. Chem., 66 (197k)

195.
6. D. Seyferth, G. J. Murphy and R. A. Woodruff, J. Am. Chem.

Soc., 96 (19711-) 5011; D. Seyferth, G. J. Murphy and B. Mauze,
J. Am. Chem. Soc., 99 (1977) 5317.

7. D. Seyferth and R. E. Mamm~rella, J. Organometal. Chem., 156
(1978) 279.

8. C. S Johnson , Jr., M. A. Weiner, J• S. Waugh and D. Seyferth ,
J. Am. Chem. Soc., 83 (1961) 1306.

9. F. Barbot , C. H. Chan and P. Miginiac, Tetrahedron Lett.

(1976 ) 2309.
10. F. Gerard and P. Miginiac , Bull . Soc . Chim. France (197k)

192k, 2527. -
11. P. Miginiac, Bull. Soc. Chim. France (1970) 1077.

12. V. Rautenstrauch, Helv. Chim. Acta, 57 (197k) k96.
13. (a) R. 3. P. Corriu, J. Masse and D. Samate, J .  Organometal .

Chem., 93 (1975) 71;
(b) R. 3. P. Corriti, G. F. Lanneau, D. Leclerq and D. Sainate ,
J. Organometa].. Chem. , ili.4 (1978) 155 e

1k. R. Gompper and H.-U. Wagner, Angew. Chem., m t .  Ed. Engi.,

1,5 (1976) 321. 
-

- ‘  •~~~~~ L



—‘- w — -

—2 k—

15. R. G. Pearson and J. Songatad, J. Amer. Chem. Soc., 89 ( 1967)
1827.

16. R. M. G. Roberts and F. El Kaissi , J. Organometal. Chem. ,
12 (1968) 79.

17. J ,  K. Clark , Appl . Spec. ,  22 (1968) 2011..
18. D. 3. Frost and J. Barzilay, Rec. tray. chim. , 90 (1971 ) 705.

19. G. Hato and D. Aoki , 3. Org. Chem., 32 (1967) 37511..

20. D. Seyferth and 3. S. Fogel, 3. Organometal. Chem. , 6

(1966) 205.

21. D. Seyferth, W. B. Hughes and J. K. Heeren, J. Am. Chem.

Soc., 87 (1965) 2811.7.

22. H. Fran2ois, B. Deroin and R. LaLande , Bull . Soc . Chim.

France (1970) 617.



— -‘-‘ w — — -  
~

- • - 
~
-

-~~~ ~~~

-

-

•

. 

-

• 

- 

- - - 472:CAN:716:tam
• 

- 

- - 
-

• 
- 

- 
‘ 

-

- 

- 

- 78u472-608

-TI~CHN lCAL REPORT .~ ’ISTRIBUTI0N . .LIST , GEN

- . 
• 

- - Ro.-.-- - No.
Copies - - Copies

0 flee of Naval Research Defense Documentation Center
800 North Qu i ncy Street Building 5, Cameron Stat~”.n
Arlington , Virginia 22217 Alexandria , Virgini a 

- 
22.~l4 12

Att n : Code 472 2
- U.S. At-my Research Office

ONK Branch Office P.O. Box 1211
536 S. Clark Street Research Triangle Park, N.C. 27709
Chicago , Il l inois 60605 Attn: cRD—AA— IP - 1
At tn: Dr. George Sandoz 1

Nava l Ocean Systems Center
ONR Branch Office San Diego, California 92152
715 Broadway 

- 
Attn : Mr . Joe McCar tney - 1

New York , New York 10003
Attn: Scientific Dept. 1 Naval Weapon s Center

China Lake, California 93555
ONR Branch Office Attn: Dr. A. B. Amster
1030 East Green Street Chemittry Division 1
Pas adena Calif orni a 91106 • 

-

Attn: Dr. ft. 3. Marcus 1 Naval Civil Engineering Laboratory
- Por t Hueneme , Ca liforni a 9340 1

ONR Area Office Attn : Dr. R. W . Drisko 1
One Hatli d ie Pl aza , Suite 601
San Francisco , California 94102 Professor K. E. Woehler
Attu: 

- 

Dr. P. A. Miller 1 Depar tment of Physics & Chemistry
Naval Postgraduate School

ONR Branch Office Monterey, California 93940 1
Buildin g 114, Sect ion D
666 Summe r Street Dr. A. L. Slafkosky - -

Boston, Massa chusetts 02210 Scientific Advisor
Attn: Dr. L. H. Peebles 1 Commandant of the Marine Corps

(Code RD—i)
Direc tor , Naval Research Labora tory Washington , D.C. 20380 1
Washington , D.C. 20390
£ttn: Code 6100 1 Office of Naval Research

800 N. Quincy Street
The Assistant Secretary Arlington, Vir g inia 22217

of the Navy (R ,E&S ) Attn : Dr. Richard S. Miller 1
Department of the Navy
Room 4E736 , Penta gon Naval Ship Research and Development
Wash ington , D.C. 20350 1 Center .

Annapolis , Mar y land 21401
Commander , Naval Air Systems command Attn: Dr. C. Bosmajian
Department of the Navy Applied Chemistry Division 1
Washin gton , D.C. 20360 -

Attn: Code 310C (H. Rosenwasser) I Naval Ocean Systems Center
San Diego , California 91232
.~ttn : Dr. S. ?a-namoto, Marine

Sciences Dlvii ion 1

~~~~~~~~~~~~~~~~~ 

Ii



- —

“ 
,

- - 
472:CAN :716:Lam

- 78u472—608

TECHNICAL REPORT DISTRIBUTION LIS T J 053
- - 

No. No.
- - - - Cop ies Cop ies

Dr. R. N. Gr imes 
- - 

- Dr. 14. H. Chisholm
Univers ity of Virginia Department of Chemistry
Department of-Chemistry Indiana University
Chariottsvilie , Virginia  22901 1 Blooming ton , Indiana 47401 1

Dr. H. Tsutsui Dr. B. Foxrnan —
Texas A&M Univers ity Brandeis University
Department of Chemistry Department of Chemistry
College Stat ion , Texas 77843 1 Waltham , Massachusetts 02154 

- 1

Dr. H. F. Hawthorne Dr. T. Marks
Univers ity of California Northwestern University
Department of Chemistry Department of Chemistry
Los Ange les , California 90024 1 Evans ton , Illinois 60201 1

Dr. D. B. Brown Dr. C. Geoffrey
Univers ity of Vermont Pennsylvania State University
Department of Chemistry Department of Chemistry
Burlington , Vermon t 05401 1 University Park , Pennsy lvania 16802 1

Dr. W . B. Fox - Dr. J. Zuckerman
Naval Research Laboratory University of Oklahoma
Chemistry Division Department of Chemistry
Code 6130 Norman, Oklahoma 73019 1
Washington , D.C. 20375 1

Professor 0. T. Beachley
Dr. 3. Adc’ock Department of Chem istry
University of Tennessee State University of New York
Department of Chemistry Buffalo, New York 14214 1
Knoxville , Tennessee 37916 1

- 
-

- Professor P. S. Skell
Dr. A. Co~.ley Department of Chemistry
University of Texas The Pennsylvania State University
Department of Chemistry Univers ity Park , Pennsylvania 16802 1
Aus tin , Texas 78712 1 •

Professor K. M . Nicholas ~ T.
Dr. W. Ha tfield Department of Chemistry I -
Univsrsity of North Carolit- .~ - Boston College
Department of Chemistry Chestnut Hill , Massachusetts 02167 1
Chapsi Hil l , North Carolina 27514 1



--k- W ~~~~ 
-

Uncla ssified
4

• SECURITY CLASS IFICATION OF 3 PAGE (Wh.n 0.1. Ent.r.d) 
—

~~~~~~ 
II&IEkI rA FI f lk I  DAr E READ IN STR UCTIONS

i~ r IJr~ I LFIJ¼.UM fl I ~~~I U~~ F~ U 
~~~ BEFORE COMPLETING FORM

I- REPORT NUMBER -- 2. GOVT ACCESSION NO 3. RCCIPIENVS CATAL OG NUMBER

4. ‘T ITLE (and SiabtitI .) 5. TYPE OF REPORT & PERIOD COVERED
The Preparation of Substituted Allyl-
lithium Reagents from Allyltin Compounds Technical Report Interi
by Transmetalation •. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(.) S. CONTRACT OR GRANT NUMBER(.)

Dietmar Seyferth and Robert E. Manunarella N000l4-76-C—083/

S. PERFORMING ORGANIZATION NAM E AND ADDRESS 10 PROGRAM ELEMENT, PROJECT , TASK
- / AREA & WORK U N I T  N U M B E R S

Department of Chemistry
Mas sachusetts Institute of Technology MR 053—618
Cambridge, Mass. 02139

II. C O N T R O L L I N G  OFFICE NAME AND ADDRESS 12. REPORT DATE

Of fice of Naval Research April 10, 1979
Department of the Navy 13- NLJ MBEROF PAGES

Arlington , VA 22217 24
14. MONITORING AGENCY NAME & ADDRESS(II dlH.r.n t Item ControJlin~ Otfic.) IS. SECURITY CLASS. (of 11,1. rapefl)

Unclassified

IS.. OECLASS I FICAT ION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of fbi. R.port)

Approval for Public Release, Distribution Unlimited

17. DISTRIBUTION STATEMENT (of A. ab.1,act .nt.,.d In Block 20, II dill .rant Ito., R.pofl)

IS. SUPPLEMENTARY NOTES

To be published in the Journal of Organometallic Chemistry

IL KEY WORDS (Contlnus on t.v.,.. aid. II n•cIa•~,) and id.ntify by block numb•r) 
—-

20. A BST RACT (CcnSInu. on r.v.,a. aid. if n.c. ...,y and id.niiiy by block numb•r)

The reaction of substituted allyltrimethyltin compounds
with methyllithium in tetrahydrofuran gave substituted allyl-
lithium reagents. Reactions of the latter with trimethyichioro—
silane, iodomethane (or benzyl bromide ) and carbonyl compounds
were examined . -

DO 1 jA N 73 1413 - Unclassified

SECURITY CLASSIFICATION OF THIS PAGE (l~.n  0.i. Ent.r d) 

--~~~~ - - - - ~ --____ - ~- - - ~~~~~~~~~~~~~~~~~~~ --


