3734

indicate that ligands such as PdAdH normally ex-
hibit Dg values between 1200 and 1400 cm.—!
when in combination with divalent metal ions.1
In the cobalt(II) case, the intervention of a strong
non-cubic component may render invalid the cal-
culation of the crystal field stabilization energy in
terms of an octahedral model for the spin-paired
(doublet) state,

(18) M. A. Robinson and D. H. Busch, unpublished results.
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A NEW ORGANOTIN-MAGNESIUM COMPOUND
Sir:

Organomagnesium compounds of group IV ele-
ments (Ry;M!'VMgX) have thus far been reported
for the element carbon. Gilman®! and Seyferth?
have reported mnegative results in attempts to
synthesize an organomagnesium derivative of ger-
manium. Silyl Grignard reagents, with silicon di-
rectly bonded to magnesium, have been postulated
by other investigators®; however, no such reagents
have been isolated.

As part of a program on the preparation of organo-
metallics of group III, IV and V elements, we wish
to report the preparation and some reactions of a
novel organotin-magnesium compound. From its
synthesis and reaction products the structure of
this compound appears to be [(CeHjs)sSn]:Mg. It
can be prepared at room temperature in tetrahydro-
furan (THF) solvent by the reaction of triphenyltin
chloride with excess magnesium turnings.

THF
2(CsH;):5nCl + 2Mg ———>
CszBr
[(CeHs):Sn}Mg + MgCl, (1)

The reaction was initiated by ethyl bromide. With-
out an initiator, no reaction was observed. No
reaction took place when diethyl ether was substi-
tuted for tetrahydrofuran as solvent.

It appears that a two step process takes place.
After the reaction has started, a white precipitate?

(1) H. Gilman and C. W. Gerow, J.
(1936).

(2) D. Seyferth, ibid., 79, 2738 (1957).
. Seyferth from A. L. Allred.

(3) C. Eaborn, J. Chem. Soc., 2755 (1955); T. G. Selin and R. West,
Tetrahedron, 8, 97(1959); M. V. George. D. J. Peterson and H. Gilman,
J. Am. Chem. Soc., 82, 403 (1960); W.Steudel and H. Gilman, ibid.,
82, 6129 (1960): H. Gilman and A. G. Brook, 1bid., 76, 278 (1954).

(t) The white appearance of the reaction mixture is due to tlie
itlcomplete solubility of hexaphenylditin in thie quantity of tetraliydro-
furan solvent used.

Am. Chem. Soc., 78, 5435
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is formed. Color Test I® is negative at this stage.
With further stirring at room temperature, the
white precipitate disappears and the reaction mix-
ture turns grayish-green in color, and now gives an
intense positive Color Test I.

THF

2(CeH;):8nCl + Mg ———>
CzHaBI‘
(CeHs5)sSnSn(CeHs)s + MgCle  (2)
‘ THF
(CeHs)gSnSn(CsHa)g -+ M’.g _—
C:H;,BI’

[(CsH;)sSn].Mg  (3)

If the mixture was hydrolyzed shortly after the white
precipitate is formed but prior to a positive Color.
Test I, the products identified were (CgHs)sSnSn-
(CeHs)s and unreacted (CeH;)sSnCl. To further sub-
stantiate the mode by which this organotin-mag-
nesium compound is formed, hexaphenylditin was
allowed to react with excess magnesium in tetra-
hydrofuran using ethyl bromide as the initiator.
The white appearance® of the reaction mixture soon
disappears with the formation of a grayish-green
color, and a positive Color Test I. Hydrolysis of
this solution with ammonium chloride solution
vields triphenyltin hydride in 829 yield.

[(CeHs)sSn):Mg + 2H,0 —> 2(CeH;)sSnH -+ Mg(OH),

(4)
Carbonation of this organometallic yielded hexa-
phenylditin as the product. A similar reaction takes
place when triphenyltinlithium® is treated with
carbon dioxide to yield only hexaphenylditin in
80-90%, yield.

All the preparations of [(CeHj)sSn ;Mg described
thus far have been carried out at room temperature.
1f, however, during the preparation the reaction is
refluxed, the organotin-magnesium compound de-
composes and hydrolysis vields no triphenyltin
hydride.

Other reactions of this organotin-magnesiumn
compound as well as the generality of this pre-
parative method for other elements are currently
under investigation.
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(5) H. Gilman and V. Sclutlze, 7b74., 46, 2002 (1925,

(8) C. Tamborski and F. E. Ford, unpublished studies; sec also 1),
Blake, G. E. Coates and J. M. Tate, J, Chem. Soc., 818 (1961); thesc
investigators treated triphenyltinsodinm with carbon dioxide aud ob-
tained an 86G%; yield of hexaphenylditin.

(7) University of Daytou, Research Iustitate, Daytou, Oliio.



