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1. INTRODUCTION 
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a number of renowned organometallic chemists have contributed to 

this volume-with articles surveying their own field of speciali- 
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sation. In the field of organomagnesium chemistry Professor Henry 

Gilman contributed with a review on Synthesis of some perfluoro 

organometallic compounds [l] (among which many organomagnesium com- 

pounds can be found), whereas Professor Henri Normant reviewed the 

preparation of a-Halo-enolates [23. 

Trofimov and Korostova reviewed The cleavage of the Carbon-Oxygen 

Bond by Organomagnesium Compounds, a field of research in which 

the russian group has been working for almost 15 years now [3]. 

A review on Reactions of 1,3-enyne and 1,3,+dienyne hydrocarbons 

and their derivatives with organic compounds of Group II metals 

appeared from Cherkasov, Pis'mennaya, Radchenko and Bal'yan [&I. 

The Stereochemistry of organometallic compounds addition to keto- 

nes (for a large part dealing with organomagnesium compounds) was 

written by Ashby and Laemmle [5]. 

Rearrangements in organomagnesium chemistry were reviewed by 

E.A. Hill [6J. 

An up-to-date subject i.e. Activation of Grignard reagents by tran- 

sition metal compounds was reviewed by Felkin and Swierczewski [?I. 

Another subject of recently grown interest i.e. Reactions of orga- 

nomagnesium compounds with thiocarbonyl compounds, wai= reviewed 

by Paquer [8J. 

In his review on the Organic Chemistry of Metal Vapors Klabunde 

also briefly mentions the possibilities with this new techniques 

in the field of organomagnesium chemistry [9]. 

Hursthouse reviewed X-ray diffraction studies of compounds of Li, 

Be, Mg and other alkali-metal and alkaline earth elements [lo]. 

Kartsova presented a biography of Francois August Victor Grignard 

Clll= 

Iogenson, Anisimov and Kolobova presented a 90 pages review, con- 

Reremnca p. 100 
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tainlng 565 references in the field of 

I321 - 
An 18 pages review with 146 references 

Group II, Alkaline earths and zinc and 

organomagnesium chemistry 

appe&_red from Wardell on 

-its congeners [13]. 

Bell reviewed Organo. derivatives of magnesium; 23 pages with 151 

reference6 [14]. 

The following dissertations were reported to have appeared: 

Reaction6 between nitrosyl chloride and phenylmagnesium bromide 

by Marsh [l5]; Asymmetric induction in Grignard reactions in a 

chiral solvent by Davis [163; Cleavage of cyclic ethers with magne- 

sium bromide and acetic anhydride. Ortho vs Pera cyclization of 

m-alkoxyphenyl substituted epoxides. Use of tert-butyloxy to ste- 

rically direct a cyclization, by Campbell Cl?]; Grignard synthe- 

sis of some vinyl germane6 by Hammon Jr. [x83; Preparation of 

organomagnssium fluoride6 by organometallic exchange reactions 

and the composition in solution of alkoxy(methyl)magnesium and 

dialkylamino(methyl)magnesium compound6 by Nackashi [19]; Solu- 

tion composition of some organomagnesium reagr?nts as inferred from 

spectroscopic and colligative property studies by Parris [20]; 

Addition of dichloros'lane to conjugated dienes. Intramolecular 

cyclization of allylic dichlorosilanes. Reversible Grignard reac- 

tion by Roche [21]; Infrared and Raman studies of A.) Tetrafluoro- 

diphosphine, B.) Silicon tetraisocyanate and germanium tetraiso- 

cyanate, C-1 Tetrachloroallene and Tetraiodoallene, D.) Methyl- 

magnesium iodide and ethylmagnesium bromide in diethyl ether by 

Snider Jr. [22]; A study of the Wurtz reaction by Hart [23]. 

2. 

In 

PREPARATION OF GRIGNARD COMPOUNDS 

Introduction ------_----- 

view of the recently increasing knowledge of the influence of 
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transition metal impurities in magnesium on the course.of the reac- 

tion of Grignard compounds, prepared from low quality magnesium 

the publication of Revel, Past01 and Rouchaud on the purification 

of this metal by sublimation in vacua requires special attention -_ -e--e 

[24]. When about 50 g of magnesium wsre purified 70-90% of the 

metal were recovered in about 12 hours. Only zinc could be detec- 

ted as the major contaminant ( about 1 ppm). Analysis of the impu- 

rities was performed with the aid of neutron activation. 

X-ray fluorescence spectroscopy was applied by Yamemoto, Yamagishi 

and Ueda for trace analysis of copper, zinc, iron and nickel in 

magnesium metal [25]. 

In anAmerican patent Blac!mar, Wight and Smith report the conti- 

nuous production of a Grigna-d reagent in a newly developed vessel; 

the reaction proceeded in the presence of excess of magnesium,con- 

stantly maintained [261. 

In a Japanese patent Kato and Yirayama applied less than one molar 

equivalent of ethereal solvents such as tetrahydrofuran or mixed 

alkyl'ethers for the production of phenylmagnesium chloride [27]; 

at temperatures as high as 90° yields were higher than 95%. 

Although magnesium metal does not dissolve in liquid ammonia in the 

presence of ethyne it does so when about 10% by weight of metallic 

sodium is present at the same time. Gardner reports the utilisatlon 

of this solution for reactions with carbonyl compounds [28]_ 

Greaves, Landor and Lwanga mentioned the facile reaction of 

1-halogeno-allenes with magnesium in diethyl ether or in THF 

to form the expected Grignard reagents despite previous reports 

by other groups concerning the lack of reactivity [29]. 
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2A, Discussion of reactions leading to the formation of organo- ____-__--- _- --------- ---_--- -- --- ----_-_-- -- -- ---- 

mapesium comgounds -- ------ --- --W-W 

With the aid of NMR techniques Bodewitz, Blomberg and Bickelhaupt 

were able to observe the initial formation of WgX in the reaction 

of R-X with Mg, followed by disproportionation of the Grignard 

reagent formed to R2Mg and MgX2 [303. When tert-butyl chloride was 

used 'R-NMR spectra indicated the formation of t-C4HSMgC1 as the 

primary product, with CgF5-Br the lqF-RMR spectrum of the para fluoro 

atom proved the initial formation of the Grignard compound. 

Using 6-bromohexene in its reactions with magnesium the same workers 

studied the influence of the solvent on the product formation and 

thus on the mechanism involved [31]- In the scheme given 

RC'Rnc 

R nc=e' 

Rc = 

0- 

. 

the basicity of the solvent plays a role in the solvation of the 

MgX' species and of the formed Grignard reagent. The more basic 

the solvent the more rapidly the solvation occurs, the less pro- 

bable is the cyclization of the hexenyl radical. If Grignard for- 

mation is retarded radicals R' nc and Ri can escape from the site 
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of formation to form coupling products. This process however is 

influenced also by the viscosity of the solvent. Also the CIDNP 

signals, observed by NMR, are indicative for the mechanisms invol- 

ved. 

Horak and Palm, together with Soogenbits continued publication 

of experimental data first started in 1960. More precise and cc - 

plete data on reaction rates of formation of organomagnesium com- 

pounds from the reaction of organic halides with magnesium with 

the aid of a thermographic method are given. These authors suggest 

the formation of two free radicals: 

R-Er + Mg 
kl +RMg' + MgEr' 

each of which may react in two different reaction chains in which 

the solvent plays an important role. In the first of their three 

publications the order of the reaction was determined [3.?!]. It see- 

med to be first order in [R-X], first order in [solvent] and also 

first order in SMg, being the effective surface of magnesium. Sol- 

vation of the radicals leadsto species such as R_Mg':S and MgDr':S 

which may react with RRr to yield RM@r:S and either R' or Br'. 

Interruption of the radical chain only takes place with the unsol- 

vated radicals. 

In their second paper the authors investigated the kinetics of 

the Grignard formation reaction in different solvents [33]; in 

weakly basic solvents such as diethyl ether and di-n-butyl ether 

the radical chain mechanism involving the species R?4g' predomina- 

tes, in tetrahydrofuran the chain including MgDr' is the more impor 

tant one. It was found that the reaction rate was practically 

independent of the structure of the alkyl group in the Organic ha- 

Refcrenca p_ 100 
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lide rith'tetrahydrofursn as the sOlVent contrary to the results 

obtained in the less basic solvents. 

In their third report finally the authors studied the influence 

of the presence of impurities such as peroxides, water end oxides t 
on the metal surface on the length of the induction period, often 

observed in the start of a Grignsrd reaction. As in the previous 

publication only in weakly basic solve&s the induction periods 

depend on the structure of the alkyl halide whereas in tetrahydro- 

furan no dependence on the structure was observed. The induction 

periods are ascribed to interruption reactions in the radical 

'reaction chains Lx]. 

The reaction of_trimethylsilyloxy substituted broaobenzenes with 

magnesium was studied by Razuvaev, Vasileiskaya and Khrzhanovskaya 

1351; rearrangements seem to take place: 

(CH3)3Si-O- _m 1) + Me, -OR (20%) 
2) + H20 

(CR3)3SG0' -OH (17%) + (CH&Si-O- 

+ 

(15%) i- 

(CH3)3Si-O- -Si(CH3)3 (8%) 

In a Japanese Patent Ikeno utilized the same silyloxy bromide to 

produce the Grignard reagent [36]- 

Contrary to ally1 bromide the y-triphenylsilyl homologue is rather 

unreict-ive and yields the corresponding Grignard reagent in very 

good yields, according to Corriu, Masse and Samate 1371: 

(C6H5)3Si-CH=CH-CH2-Er + N3 diethyl 
ether 

+ tC6R5)3Si-~=CH-CH2-&fgE?r 

good yields 



9 

The bimetal derivatives of phenylacetic acid were investigated by 

Blagoev, Mladenova and Kurtev [38]; on reaction with benzeldehyde 

a mixture of diaSt6r6OmerS was obtained under thermodynamically or 

kinetically controled conditions. The results obtained indicated 

that these bimetal derivative6 (Ivanov reagents) , obtained by 

different methods have the same behavior. 

According to Gr?m and Barth 2-chlorodiphenylphosphynylethane reacts 

with magnesium in THF under the formation of ethene and of substan- 

tial amount6 of 11dipho6V1 [39]: 

(c655)2P-~HZ-~H2-c~ * Mg THF CH2=CH2 + M&l @+ K&92P 0 

The following rearrangement occured in the reaction of triallylmethyl 

chloride with magnesium a6 studied by Lind,Ten and Adclfsson [40]; 

Yl 
allyl-C-CH2-CH=CH2 + MP diethyl ether 

Ally1 

Grignard compounds 

Y 

- ! ~ PHydrolysis 

CR 

allyl-y-CH2-CH=CH2 + (ratio 5:2) 

ally1 

allyl-F-CH=CH2 

ally1 

The formation of the rearranged product is given in the following 

scheme as earlier proposed by Reeve and Bianchi (1965): SK 

I 2 
F’ 

allyl-F-CH2-CH=CH2 Mg t allyl-&H2-CH=CH2 X 
R 

allyl-C-CH, 

hllyi 
_ 

.&yl 

FH=CH2 

allyl-F-CH2HgCl 

ally1 

Ally1 
L 

11 

c-allyi ZHZH& -- 
2 

Qllyl 
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2B. 

2Bi. 

prsnaration of organomagnesium compounds ---_--_---- -- -- ----- _____W --- ----- 

Halide substituted organomagnesium cornEgg"dE ________________-__-_ ----- ---------- 

A surprising number of reports on the preparation and utilisation 

of fluoro substituted Grignard reagents has appeared in 1975 In 

Chapter 1 Gilmans review article on this subject has been mentioned 

[ll. Together with Dua and Howells Gilman (in 1974! unfortunately 

not mentioned in that year.8 annual survey) reported the formation 

of some perfluoroalkyl Grignard reagents by halogen-metal exchange 

reactions [41]; the following reaL?nts were prepared: 

CF 
n-ClOF2lMgHr, 3‘CF-O-CF,-CF2-CF2-CF2-MgE3r, 

CF3Y 

CF 
3'CF-O-(CF2)6-MgBr and 

CF 

CF3' 
3t~-0-(CF2)8-MgBr 

CF; 

Howells and Gilman, in order, to study the thermal decomposition 

of perfluoroalkyl magnesium halides prepared n-CIoF21-Mg-X, 

n-C8F17-Mg-X and n-C 6 13-Mg-X, F with X = Cl, Dr or I [421, 

Moreau, Dalverny and Commeyras reported the preparation of 

n-C4F9-HgDr, C6F13-MgBr and C8FI7-MgBr [43]. 

Nguyen Thoai [441 and Ngyuen Thoai together with lakselman [45] 

-,repered C2F5-MgBr, n-C6F13-MgBr and n-C8F17-MgBr. 

P:fJnctional perfluoroalkyl Grignard reagents were reported by 

Smith Jr. and Gilman [46] Rho prepared EkMg-(CF2)6-MgRr; the same 

perfluoroalkyl diGrignard was reported by Denson, Moore and Tambor- 

ski [47]. 

Brewer, Heaney, Ley and Ward [48] as well a8 Filler, Heaucaire and 

Kang [491 investigated reactions of C6F3-MgBr. 

Deacon and Vince utilized the following tetra- and trifluorophenyl- 

magnesium bromides [so]: 



.- 
F 

F 

Q- 

MgBr 

F 

Jacob, Thiele, Keilberq and Niebuhr prepared the following 

halobenzylmagnesium bromides [513: 

11 

and 

ortho- 

HZ-MgEz with X = F, Cl or Br 

X 

Myrsina and Kuznetsov reported the preparation c1 

of the monofunctional Grignard compound prepared 
\ 
C&H-CH2-CH24gCl 

/ 
front 2,5-dichloro-2-pentene [52]: CHz 

gantini, Le Hlanc and Riess investigated reactions of 

n-C6F13-CSC-MgElr and CgF17-EC-M&r [ 531. 

By halogen-aetal exchange reactions at lower teznperatures Seyferth, 

and Lambert Jr. prepared the following a-bromo-Grignard reagents 

Finally in this chapter attention is drawn to Normant's review 

article, already mentioned in Chapter 1 dealing mith synthesis and 

properties of a-halo-enolates [2]. 

2Bii Alkoxv substituted ornanomagnesium compounds. ____________________--- 

The introduction of the tetrahydropyryl group as functional protec- 

tion in Grignard reagents has been used several times: 



“HP-O-(C6Hlr)-MgBr : Nori [55]; !PHP-O- -MgB : Lednicer [56]; 

THP-0-CH2-EC-MgBr; Anderson [573, [58] and [59]. 

TRP = tetrahydropyryl- 

Other acetal functionalization in Grignard reagents aas reported by 

Kuznetsov and Myrsina [6lJ: ,Mgm (n=3,4or5) 

. (CH$n 

Vereshchagin, Kirillova, Buzilova, 

Boltshedvorskaya and Chernysheva 

C621 

Frangin and Gaudemar [63]: 
'2"5-\ 

CH-CZC-MgBr 
/ 

C2H5-0 

Other bifunctional alkoxy substituted Grignard compounds reported 

are: 

0-CH3 

CH3-O- 

a 

-MgBr ; SOOS, Fogaasy; Palinkas, Hernadi and Gressay [64] 

alkyl-0 
-CHt-&X; Saito, Yamaguchi and Ishimoto [65]. 

R-O _v 

R = alkyl or benzgl 



De Hotton continued his investigations on the synthetic, utility 

the a-ethoxy Grignard compound derived from chloromethyl ethers 

13 

of 

[663 : 

C2H5-O-CH2-H&l 

In a US patent Griot reports the preparation of an alkoxy dialkyl- 

amino substituted Grignard reagent [67]: 

‘2’5, 
N-CH2-CH2-O- 

/ 
-MgEir 

C2H5 

By the addition to the carbon-carbon triple bond in substituted 

alkynes Hornet and Gouin prepared Grignard reagents of the following 

types [68]: 
alkyl ,c=c,Y+ 

alkyl-0' 'N(alky1j2 

Z?Biii Unsaturated organonagncs@m c_oEp9uzds ------- -- 

Vinylic orqanomagnesium compounds: 

Zembayashi, Tanao and Kumada studied the cis-trans iSOlreriZatiOn of 

the following B-substituted vinylmagnesium bromides [69]: 

CH3-CH=CH-MgBr (cis/trans ratio 96/4); I-C5H7-.CH=CH-"gBr (cis/trans 

ratio 103/O); I-C3H7-CH=CH-MgHr (cis/trans ratio 94/6) and 

C6H5-CH=CH-MgBr (cis/trans ratio 71/29). 

The same type of isomerization of vinylic organomagnesium compounds 

was studied by Duboudin and Jousseaume [701; they prepared 

c6H5~zcy 
CH/ M&W 

and 
C6H5,c c,Mga, 

CH/=\ 
3 ‘SH5 
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Mornet and Gouin prepared alkoxy-/amino substituted vinylic organomag 

nesium compounds of the following type [681: 

't-C4H9- or C2H5- OP)CH~-O-CH~\~_~,M~BT 

(z+H7- or C2Hg- or)CH< 'CH2-N(dialkyl) 

The saae authors report the preparation of dialkylamino substituted 

vinylic organomagnesium compounds of the following type [71]: 

(dialkyl)PLCH2 ,MgHr 

'EC 
/ 

(+H7 or C,H5 or)CH3 'CH2-Ncdialkyl) 

Acetylenic orqanomagnesiun compounds. 

Sudweeks and Broadbent [721 as well as Newkome and Martin [73] used 

the bifunctional acetylenic Grignard 

Hr-Ng-EC-Mg-Hr 

for synthetic purposes. 

reagent 

The preparation of acetalfunctionalized_acetylenic organomagnesium 

halides has been mentioned in chapter 2Hii (references [57], [58], 

C591. C6.21 and [631)- 

The intermediate preparation of the following acid-functionalized 

acetylenic Grignard coapound was reported by R-yer, N.W. Gilman and 

Holland [7415 

Hr-Mg-EC-CH2-CH2-CH2-C02H 

Vinyl- and ethynylsilyl-functionalized acetylenic Grignard reagents 

were prepared and utilized by Voronkov, Yarosh, Hurnashova, Misiunas 

and Tsvetaeva [751: 
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CH 
I 3 

CH2=CH-EC-MgEr and H-EC-Si-CZC-MgEIr 
I 
CH 

3 

Moreau and Gaudemar investigated reactions of Grignard reagents, 

derived from 3-bromo-1-butyne and from 3-bromo-1-hexyne L-761: 

CH3-CH=C=CH-MgBr and n-C3H7-CH=C=CH-MgBr 

The same type of Grignard reagents were prepared by Greaves, Landor 

CH 
3\ 

CH 

_C=C=CH-M@r; 
31 

,C=C=CH-MgJ3r; 
C2H5 

'C=C=CH-MgBr; 

t-C,+HS 

/ 
\C=C=CH-M~S~ 

C2H5 
CH; CH; 

i 

i-C3H7\ 
C=C=CH-MgBr; 

C6H5, 
,C=C=CH-MgBr and ClHg-H&C< ) 

r-k 
i-C3H[ CH; \ 

v,vr-dinethylallylmagnesium chloride, 

and utilized by Ph, Miginiac 

A silicon-containing allylic Grignard 

Masse and Samate [37J: 

cH3N 
CH; 

C=CH-CH2-HgCl, was prepared 

and E3arbot [77]. 

reagent nas prepared by Corriu, 

B-Acetylenic organomagnesiua chlorides were reported to be prepared 

by Voskanyan, Pashayan and Badanyan [78’]: 

fT FH3 
CH 
I3 

CH2=CH-CZC-C-&Cl; 

I 

CH2=CH-CZC-f-MgCl; CH2=CH-EC- -M&l 

cH3 
F 

n-C3H7 c2H5 

_ 



The solvent used was a 1:l mixture of diethyl ether and tetrahydro- 

furan. 

The preparation of the monofunctional Grignard reagent derived from 

l,L+-dichloro-3-pentene has already been mentioned in chapter 2Bi [52] 

Cl 
\ C=CR-CH2-CE?2-MgC1 - 
/ 

m3 

Finally the rearrangement in the Grignard reagent, obtained from 

triallylchloromethane, as reported by Lindgren and Adolfsson [4O] 

requires mention in thfs chapter : 

F2 
H -CH=CH2 

YH=CH2 
Allyl-C-MgCl .A 

I 
allyl-C-CH2-MgCl 

I 
ally1 ally1 

2Biv Some other organomagnesium comnounds ___-_----------~-- 

Marshall and Engel prepared CD3-CH2Mg-I 1793. 

Chiral Grifinard reagents have been reported: 

By Vasi and Desai [SO] : (S) -(+I -C2H5-C (H) C&,-CR,-MgBr 

Giacomelli, Lardicci and Caporusso prepared the same type of Grignard 

cornPounds [811: 

CH -C-CH2-&Cl 
fil 

B 
and CZ13-F-CH2-CH2-NgCl 

'zH5 
(or i-C3H7 or t-CqHg-) 

‘2’5 
(or i-CSHi- or t-C4H9-' 

Bifunctional Grignard reagents were used by Mazerolles who prepared 

Br-Mg-CH2-CH,-CH,-CH2-Mg-Br [82]. The pentamethylene homologue, 

Cl-Mg-CH,-CH,-CH,-CH2-CH2-Mg-Cl was used by Hoye and Hargreaves in 

an American Patent [83]_ 
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For the synthesis of metacyclophanes Tamao, Kodazna, Nakatsuka, Kiso 

and Kumada applied the following bifunctional Grignard reagents [843: 

7 
I?= CY3-yLCH2-bfgBr (CH214-MgBr 

/ 
(CH2)n (n= 6, 7, 8, 9, 10 or 12)' 

\ 
Kg* 

Other substituted orpinomagnesium 

(P8 and 0' 
\ 

MgW 
(CH2)4-MgBr 

compounds reported rere: 

. 
C2H5-N d -M&I ; !!%ourqcin, Schwarb and Waldvogel [851. 

alky& ,M@- 
,c=c 

\ 
as reported in chapter 2Bi.i [68] 

alkyl-0 CH2-N(dialkyl) 

also reported in chapter 2Biii [71 I- 

In a Japanese patent Katsube, Nakao, Sazajima, Maruyama, Takayama, Ono, 

Katayama, Tanaka, Yamagihara (et al .!I reported the preparation of a 

polyfunctional Grignard reagent 1873: 

SrMg-EC-CH2-N 

with m and n are 1-4 and with X and X * are 0 or S or alkylene. 

LarchevBque, Debal and Cuvigny report the preparation of a cyano- 
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substituted Grignard reagent [88]: 

B 
BrMg-CH2-CH2-CH2-CH,-CH2-f-CHN 

i-C3H7 

Mention has to be made of the first reported example of a phosphino- 

al&l Grignsrd reagent, (c~H~)~P-cH,- fH+X2-MgCl by Grim and Barth 

c393- 

The reaction of the corresponding halide with 

magnesium lead6 only to small amounts of the 
Mg* 

following silyloxy substituted Grignard rea- 
(CH3)3Si-0 

0 

gent [353 and [36'l: 

The preparation of CC H ) 
653 

Si-CH=CH-CH2-MgHr has already been repor- 

ted in chapter 2Biii [37]_ 

Ivanova, Kazantsev and Zakharkin report the preparation of l-methyl- 

2-(chloromagnesium allyl)-0-carborane [89]: 

CH3-F-C,-CH=CH-CH,-M&l 

BloH1o 

In a American patent Jones Jr. utilizes the 0 

following functionalized aromatic Grigaard CH -O- 
3 8 

- -CH,-MgBr 

reagent [SO]: 

McVicker reports the preparation of magnesium compounds containing 

Mg-transition metal bonds such as (CpFe(C0)2)2Mg.base, (Co(CO)4)2Mg. 

base and others derived from MO and Co [9ll_ 

Numerous enolates of magnesium, quite often of still unknown struc- 

tures have been reported this year. The Ivanov reagent analogue of 

aliphatic acids has been prepared by Bellassoued, Dardoize, Gaudemar 

and Coasdoue [92]: 
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'2H5, 
CH 

C=C(-OMgBd2 , 
3, 

H' 

c=c (-OMgEir) 2 
/ 

cH3 

The authors don't claim the reality of-the structure given. The 

same types of derivatives could be prepared from aliphatic acid 

amides by the authors. 

A tied-metallic eoolate derivative of Phenylacetic acid was used 

by Mladenova-Orlinova and Nikolova [93]: 

A series of papers appeared this year again from the laboratory of 

Mne Maroni on the magnesium derivatives of ketones; the following 

compound6 were reported: 

i-C,+Hg-OE;CH2 , 

KY* 

neo-C5H11-C,4H2 , t-CkHg-C$H2 , t-C4H9-$$CHCH3 
b 

MgW 
& 

MgBr Mg= 

t-C4Hg-$sHC2H5, t-C4Hg-C+Hi-C3FI , 

' M@r 
Lr 

Mgw 

i-C4Hg-g4Hi-C3H7 

MgCl 
or Br 

E94.1, C951, C961, C971 and C981. 

f and 

Pinkus and Wu investigated the structure 

of Grignard compounds derived from 2,2- CH3- 

diphenylethyl-2,4,6_trimethylphenyl ke- 

tone [991. 

Reference5 p_ 100 
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Samusenko, Aleksandrov and Yagupol'skii utilized the following 

Grignard reagent for synthetic purposes [loo]: 

CF3-S02-CH,-MgBr 

Nokami, Kunieda and Kinoshita applied 

MgBr(or I) 

tert-butyl-!$H-CO2C2H5 

the new type of Grignard reagent 

to synthesize a,@-unsaturated esters [loll_ 

Marxer, Rodriguez, McKenna and Tsai prepared 

the oxazoline substituted Grignard reagent 

[1021: 

An indole Grignsrd compound was used by 

Friderichs, Hack and Mutschler [1033: C6H5-cH2-o~MgW 

Dehnicke and Klopsch [10&f investigated complexes of the following 

types : [(CH3)4N~2[((CH3)2Mg)2X]2 in which X = F,CN, N3 and NCO. 

Miiller, S&mock, Klopsch and Dehricke Cl053 studied the complex 

[<CH3)4N]4[(CH3)2MgCN]4. 

Finally Dehnicke and R'dder prepared and studied the complex 

C ~cH~),A~(N~),.M~cH~~[(cH~)~N) [1061. 

2C. Yew or uncommon reactions leading to the formation of _ ---_-__-__-_________--__-______- ____________________ 

organomapesium compounds __~_____ ---------- ----- 

Lang, in an American patent, describes the preparation of phenylmagne- 

sium chloride by reaction of chlorobenzene with highly reactive magne- 
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sium obtained with the aid of an electric arc to comminute the metal 

which reacts as it nas formed [1071. 

Several reports have appeared in which the preparation of organomag- 

nesium halides was performed by the metal halogen exchange reaction: 

reaction of gem-dibromocyclopropanes with i-propylmagnesium chloride 

in tetrahydrofursn at -68O leading to the formation of a-bromoorga- 

nomagnesium compounds [541; 

reaction of ethyl- 

iodide8 leading to 

magnesium bromides 

less common is the 

or phenylmagnesium bromide _&h perfluoroalkyl 

the formation of the corresponding perfluoroalkyl- 

[411 and [431; 
i 

reaction of (bistrimethyl6ilyl)perfluoroalkane6 

with Grignard reagents leading to the corresponding bifunctional or- 

Panomagnesium compound [461: 

(CH3)3Si-(CF2)6-Si(CH3)3 + 2RMgEr - E3rMg-(CF2)6-MgBr 

Finally attention is drawn to the facile addition cf methyl-, ethyl- 

or inopropylmagnesiu6 bromide to the carbon-carbon triple bond in 

1,4-diamino- or 1-amino-4-alkoxysubstituted 2-butynes [687 and [711; 

as an example the following reaction is given: 

2D. Reaction6 with "in situ" Grignard comoounds __-_________________~~~~~~~~ --------ti----- 

Yukhno and Bikhulov reported aromatic carbon-carbon bond formation 

in the following reaction [1081: 
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=5? + Mg + cuclz- 52% 

The well-known cyclopropane formation during the reaction of 1.3- 

dTbromoalkanes was utilized by Seyferth an5 Amarelli for the prepara- 

tion of hexamethylsilirane [log]; some interesting side-products may 

require further attention in the elucidation of the mechanism of reac- 

tions of this type: 

Si 
\ 

+ Mg/THF --, t Si + 
/ 

In a Italian patent Moreschini, Delvesco and Carraro claim the prepa- 

ration of magnesium carboxylates by the reaction of magnesium/amalgam 

with benzyl halides under CO2 atmosphere in an inert organic polar 

solvent (DroDylene carbonate is given as an example!) in the presence 

of ammonium salts [llO]: 

C5H,CHz-Cl + Mg/Hg + CO2 propylene+ 
/ carbonate 

C6H5CH2C02Mg/2 

A peculiar intramolecular "in situ" reaction was reported by Larche- 

veque, Debal and Cuvigny when they investigated 1-cyano-Gbromo- and 

1-cyano-5- haloalkanes in their interaction with magnesium [88J; in 



particular iodide6 give fair yields of cyclic ketones on hydrolysis 

as is demonstrated by the following example: 
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IT 
CN + Mg diethyl 

ether 

Since during the reaction no positive Gilman test for the presence 

of intermediate orpanomagnesium compounds was observed the authors 

propose a one step cyclic mechanism on the metal surface as a possible 

explanation for the efficient reaction and for the negative results 

obtained in the more basic tetrahydrofuran. No cyclization is obser- 

ved with I-cyano-6-haloalkanes. 

During an attempted coupling of a steroid-22-tosylate with Y,Y-dime- 

thylallyl bromide with the aid of magnesium Dasguupta and Gut obser- 

ved the formation of the disteroid rather than of the expected des- 

mosterol [1117: 

R-CH2-OS02C6H,+CHj diethyl -I- <CH3)2C=CH-CH2-Hr + Hq ether + 

R-CK2-CH2-R + R-CH3 

R = 68-methoxy-3a,3-cyclo-3a-23,24-bisnorcholan-2l-y1 

Since also the corresponding hydrocarbon was found among the reaction 

products the authors suppose that the tosylate is first converted to 

the bromide which then forms a Grignard reacent R-CH2-MgHr. This reagent 

then reacts with a tosylate molecule to form the disteroid. Unreac- 

ted R-CH2MgHr yields the hydrocarbon on hydrolysis. 

The formation of the so-called Ivanov complex by the reaction of mag- 
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nesium(bis-isopropyl)amide with alifatic acids or their amides as 

mentioned in chapter 2Biv fails with aliphatic nitriles [921; never- 

theless the desired products could be obtained by simultaneous addi- 

tion of an aldehyde and the nitrile to the amide: 

H 
I /R 

CgH5CH0 + R-CH2-CN + (i-C3H$2N-Mg 2) 
2 

CgH5-C-C; 

t)H cN 

Several examples have been reported of CFU?bOn-6iliCOn bond formation 

by in situ reaction of chlorosilanes and organic halides with magne- 

6iUm: 

two reports make use of the reactive couple (CH$$iCl/Mg/HMPA; 

the formation of mono, di- etc. silylation products on reaction with 

carbon-carbon triple bonds is reported by Dunoguk. Bourgois, Pillot, 

Meranlt and Calas 11121. The following reaction is illustrative: 

si-w-w-si + reactive couple - (si)3c-c~c-C(si)3 

Si = (CH3)3Si- 

One of the possible intermediate6 in these reactions might be the 

(CHg)3Si- radical.In another report from the same laboratory Biran, 

Duffaut, Dunogu& and Calas silylated functionalized benzyl and ally1 

derivatives [113]. In these reactions catalysts play an important 

role, 

Reimann and Langxieler prepared para-trimethylsilyl halobenzenes 

by reaction of the corresponding para-dihalobenzenes with magnesium 

in the presence of trimethylchlorosilane [l&3: 

x- 0 -x + Ng + (CH3)3SI-C1------+ x- -Si(CH& 

X = Cl or Br 


