


:{ti_ompouxid- [3--6,9]. (Scheme 1). 
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: Tha basie assumption is that the o-complexes .(I) stabiiis~d by &-s,~&nju-?:, _‘r’: 
gation may existas kinetically independent species long enougb t0 permit a-.:. ..- :L .-: ,:- 
proton to be eliminated from thti position 2 ‘or 4 of the ring, re,&&&g &I$ 2 ‘: i-’ ,$:- 

hydrogen/deuterium repjàcement product (eq. 1 in &ich theM_C .bond is_not I. : :Z 
broken) .Y .-._ .” 

: :. .Y.’ :.,. 

We belieee, however; that &sassumption doés not &t in w&.with’ numerous ’ .--_ 
.- .:, 

. . 
1’ organomet&ic reactioti in which the &effèCt of a metal-arbon bond re&lts.:‘~;~.;:~- 

‘. in: just disSoeCation (J3-decompOsition [24L26j) of .the bond, & & as &e”&m@er ..:: 
“. thrëe-centre s$stems ‘of type I are .concekned: -. “. : .’ ‘, ‘.. -,! :_, .f;:l_. 

. 

. . ,_. 





~~~bé&y~&cu& &&-&&; .have the ,sa&e prec&br; th&-&~$-$~&~ ‘&iq~~ N&$jf:, ; I .:: .l 

it is cle&r why h&xjgen)déuteriuG replacement .& b&n~yl:&&&i&dlics ~S;_~I:~;; ;:_:?"._ :-Y : 
always accompanied by demetalation leading to toluene ([3-15].; &f::$sO’[20]).z~1 : ;:c;‘ 
Both courses reflëct- t@e ability of the tautomerïc arenes to eritei i$,L ctiti&tïn~-. i-.ti 1:: 
electrophilic aromatisati&s_ 

TO solve the problein &ated, various stereckemical and k&etiC .&&&$ -- .I- - L--‘. L’ 

_ _’ ._ y 

may be’ proposed. ‘Onë of these may make-advantz$e of the- use~of’opt&l- :’ --‘i 
ly active .compounds. Thè hyperconjugation Stabilisation~ (Schémë 2); @iould --.l’ --‘1. -- 
lead to retention of configurations at the ~chïral mmetal. sud tlie ‘ca+on:to : :.:._~.~L’: 

which it is bonded, whereas the fragmentation pattem. dictates that _,i%emiY : .I,_ 
‘. sation should o’ccti at both centres. On. the .other hand, there-,a$ ~JFZO _dif{]_- :. ilj~c..: 

ferent ways to test the mechanism. of Scheme 4, implemented~~earlier by--.us. : _-_:._ _ 

. . :. 
. . ,....- 
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the amonnt of vvhich .incrëase& tith .- 
r_time._ __y_ ] :__ 

.~ !Y-. _~&$.i&ït~&& shown’that Il-methylene-6-deuteriocyclohexadiene-2,4, formed 
1 ‘in’the course .of.(PhCH,)jSnCl fragmentkion caused-by DCl, reacts with an 
1. HgCl, $zli& to_gii;c +Dk,H,CH,HgCl even in strongly acidic media [ 2 3 ; A 
Y nat&l assukption is that the olefine genertited by. the PhCH,HgCl/DCl frag- 
.~~;mentation co@~not behave otherwise; If this is SO, the rationalisation of the 
-:-role-played. by mërcuric. chloride-m this process may allow us to distingkh 
-,’ between the two -isotope. enrichment mechankms discussed (Scheme .2, hydre- 
-: genjdeuterium replacement; Scheme 4, aromatisational metalation). 
.’ ’ ‘-/:If the-mechanism of Scheme 4~essentially contributes-to the isotope en- 
.: _$chnient~.~he.incÏease in the HgCl, concentration should favour the HgCl,- 
’ induced electrophilic aromtitisation of limethylene-6-deuteriocyclohexadiene- 
2;4LThùs, she yield of the dem&allation product (toluene) will be reduced &nd 

y- the~_dëutei!ium content in the .PhCHzHgCl ring augmented, when-compared with 
:~ 1 thè-Lcid &leavz$ë. krried, out under the conditions that involve rio HgC12 addi- 

tive. On the other hand; if only the o-coxnplex (Scheme-2) is responsible for iso- 
-~topeXmrichnient~ the merckic chloride should not affect deuterium accumula- ‘-. 

..-_tion.m:the~aromatic ring of benzylmercuric chloride. 
-I_.. P&ure 1 piesents experimental curves-describing the toluene accumulation 
-k_ rea&o.ns of .PhCl&HgCl with DC1 in the absence (Curve 1) and in the presence 
-(Curve II) of .the HgCl, additive. The reactions were studied by analysing the 

~Lmi;rturés f&toluene.by quantitative GIC techniques. The curves obtained 
:sho&.unambiguously th& HgCl, shows the formation of toluene. 

: TO firid hoiY~eff&ient-the mercuric chloride is at altering the deuterium con- 
Y t&t in PhCHiIIgCl, we made the respective reactions on a preparative scale; 
.::isola~~d:DrC,H,CH,HgCi &d fonnd the.deut&ium content of the compound. 
:-The conditions and the results are summtied in Table 1. Indeed, in all cases 
: -th& deuterium.content is significantly higher than in thë reaction carried.out in 

-1 ,’ 

'::-Fik:l.-Effèct‘ofRP;C12 onthe~~_~HiapCl.deute~o_demetaiation;ateincuox;tsatIzoac: t+u~I~~ -.- : .;t. --< 
: -. .: 

. 
__-~~~~~~~~~~~l~/c~cll~o.l/o.2; c+Gp. ~phcHj~cll~/cDcll~~cHgci~jo-o.l~o.2/~~~~~ ._.- :* ~-‘_ - ::~; -;:t _: .~...~ -2: : i _:-~y;. .-..-.~,.“i~~_-. _:t_ ; _ .- ?-_-_:~‘.’ ._ ._.: _-_--.--: : ‘.:y .y: . . . . -:_.. (_-__ _ . . . . ~__ y. ..t. 
‘_ .~~:-‘-.r_~‘., q. _ ..-.- .-- :..-:.;-. .y --. i--1- -...m;‘y,(: . . . .~_- .: .- -_ _.,z ._- ‘_ y;._ __I_ ., . _:: .:.:-- _::.__.-: 
.Y_., ;:. .:.:,-_. .i . . . : _ -.‘~.,:-.-.,~.:~.-_;-:--‘.‘.:..-. -‘- __-:.y.-L :I. .‘::.-.; y,- : _:_, . . . . y- .- - fr.__-: :.$: :_- _‘,;.-y<_:. . -.,-;c;._ .,&y ;_l-_-.-=...-:i; ..- -__:._. i : 

..: ;_-;; -: .-~_:~:“r~: -:: -:.<:. ‘~.‘.-.T. .:.: --- :_.;~;_:;:‘:__,;;>I 2, .:;;;- _-;-_ .: : j ‘3 . . y-_,-_ _,_._’ ;_.,,‘: .-. : ,: ‘_,; : .:_: = 1, __: :.+-_ _..,‘_;-_:;>;. .;_j‘ ‘_ _., _ .- ._ .i :: ._.. .~._,.. 



PhCHZHgCl 

.1= 0.25 0.00 2.50 37 50 1.71.‘.. .- ‘. 
2 0.25 1.00 2.50 37 38 13.36. 3 0.25 0.50 0.50 so 6 _: 3.13. 

4 0.25 1.00 1.00 90 23 

_ 
o Found by a quantitative GCL technique. b The absence of isotopie.exchange in toluenk has been proved. 
c Found by a deuterio-analysis technique [371. d 
(C-dD) cm-’ 

The ortho-D-isomer, as found by IR teehniques’(u- -. 
. [ll]). e From ref. 3. 

.-: 

the absence of the H&l, additive (Table 1, Run 1) *. The experimental evi-’ ’ 1 
dence obtained demonstrates that the isotope enrichment rate depends on the 
concentration of mercuric chloride formed in the course of acid cleavage. 

Let us now take up-again the hyperconjugation conception that both deme- .’ 
talation, which leads to tautomeric toluene, and isotope enrichment; which 
leads to the deuteriated organometahics, proceed via the same intertiediate -. 
species; the o-complex [3-6;9]. The results ob@ined here, together with other: 
data [2,3], suggest that this representation may be discorded. B&h directious 
of the &action are in good accord with the fragmentation pattern (Scheme 4): -.. 

-.. 

involving the exe-methyleneeyclohexadien structure as the iutermeai&, 1” : - 
Accordingly, if we use our technique modified so as to replace-H@, with. : : 

an appropriate nucleophile; capable of binding- mercuric. chloride to & dom$e$ .. 
of low electrophilicity,’ the secondary aromatisational’metalatiorr’may br$ sup-- ... 
pressed considerably. We are preparing to make an investigation of this-aspect. 

Conclusion 

The elimination nature of the C-H p-effect, stabilising the adjacent carboca- .‘. 
tion spearhead (the Nathan-Baker effect [17,18]), was first proposed by.Sir ._- 

SCHEME 6 
FHz---0 ‘. ... : 



.: 

.’ \:H+? 



References 

.. 1 V.A. Nikanorov. V.I. Rosenberg. R-1. Gorbacheva. YuG. BundeP and 0.A; Reutov, J. Orga&-’ 
.’ - .‘. 

.,. :I 

metal. Chem. 101(1975) 259. 

2 V.I. Roaenbe& V-k Nikanorov. V.I. Saiikova, Yu.G. Bundel’ and O;A. Reutov. J. OrganometaI. ‘. 

_ Chem.. 102 (1975) 7. 
3 .Yu.G..Bundel’, N.D:.Antonova and O.A. Reutov, DokL Akad. Nauk SSSR. 166 <1966)~1103. 
4 Yu.G_ Bundel’. V.I. Rorenberg and O.A. Reutov. Isv. Akad. NaukSSSR. Ser. Khim.. (1969)~2316: 

5 Yu.G. Bundel’. V.I. Rorenberg and O.A. Reutov. Izv. Akad. Nauk SSSR. Ser. Khim.. (1970) 918. 
6 Yu.G. Bundel’. V.I. Rozenberg. A-L_ Km+.. N-D. Antonova and 0-k Reutov..J. Or&ometsL Chem;. 

18 (1969) 209. . . 

7 Yu.G. Bundel’, V.I. Rozenbetg. A-L. Kurts. N.D. Antonova and 0-A. Reutav; DokL Ak&I. Nauk 
SSSR, 187 (1969) 1290. 

.8 Yu.G. Bundel’, V-1; Rosenberg. G-V. Gavriiova and 0-A. Ret&v. Izv. Akad. Nauk SSSR. Ser. Kbim.. 1. 

0969) 138% 

9 Yu.G. Bundel’. V.I. Rosenberg, G.V. Gavrikka. E.A. A&uz&a and O.A. Reutov, Izv. Ak& Nauk 

SSSR. Ser. XI&n_. (1973) 1155. 
19 Yu.G. Bundel’. V.I. Rosenberg. 1-N. Krokhinaand 0-A. Reutov. Zh. Crg. Khim.. 6 (1970) 1519. 
11 W. H&stein and T.G. Traylor. Tetrahedron Lett.. (1967) 4451. 
12 W. Hanstein. H-J. Berwin and T.G. Traylor. J. Amer. Chem. Sot.. 92 (1970) 829. 

13 S.N. Anderson. D-H. Baliard and M.D. Johnson. Chem. Commun.. (1971) 779. 

14. D.N. I( ursanov. V-N. Setkina. T.Yu. Orlova and 1-V. Polovyanyuk. Izv. Akad. Nauk SSSR. Ser. Khim.. 

. . (1973) 191. 
15 a) T. Yu. Orlova, S.S. Churanov. L.A; Fedorov, V.N. Setkirmand D.N. K ursanov. Iav. Akad. Nauk 

SSSR. Ser. Khim.. (1973) 1652. 
b) T.Yu. Orlova. V.N. Setkina and D.N. Ku-ov. Izv. Akad. Nauk SSSR. Ser. Khi& (1974) 15791 

16 T.G. Traylor. H.J. Berwin, J. Jercunic~ and M.L. Ha& J. Pure AppI. Chern. 30 (1972). No. 3-4. 599.. 

17 J.W. Baker. Nyperconiugation. Oxford University Press, Fair Lown. N-Y., 1952. 
18 M.J.S. Dewar, Htierconiugation. Ronald Press. N-Y.. 1962. 

19 KJ. Berv+ Chem. Conunuu.. (1972) 237. 
29 a) C-J. Moore, M.L. BuIIpitt and W. Kitcbing. J. OrganometaL Chem.. 64 (1974) 93. 

b) R. Alexander. M.T.- Attar-Basbi, C. Babo& and D.R.M. Walton. Te-edron. 30 (1974) 899. 
21 a) Annual surveys of Organometabic Chemistry. Bisevier PubL Co.. Amsterdam. 1967. VoL 3. p. 71. 

b) D.S. Mattes+ OuzanometaL Chem. Rev. A. 4 <1969) 263. 
22 a) O.A..Reutov and I.P. Belet&aya, Reaction Mec+anisms of Organom&llic Compound& North- 

Holland PubL Co.; Amsterdam, 1968. pp. ‘276-278. .. 
b) D.S. Mattesori~~Organometailic Reaction Mechanisms of the N&transition Blements, Academic 
Press. N.Y.. X97=&, p. I&. 

23 a) L-G. Makarova and A.N. Ne&neyauov. Metody.BIementoorganicheskoi Khimii. Rtut’ (Organo- 

meta@z Cdemistry Metho& Mercury):NaukaPubIishers, Moscow. 1965. Cb. XV. :. ^ _ .-- 
b) K-P- .ZeiIer and H. St&b. Meioden der:O&&ischen Chexkie (Houben-Weyl), 4te’AufL~.Georg : 
Tbieme Verb& St&&art, Band -13. T&I PB..Q&cksilber~ 1974. S.267. 

_ 
‘- ‘. ;._ .. -- ; -_ 

24 AM. Nesmeyaiiov, SeIect& Works.m Organic Chen&t&~Perga&~ Oxford..1963. pp. 466.505.[;~ :I’ 
25 A.W.P; Jsnvie, OrgairqmetaI. @hem. Rev.:A;6~(1%70)~i53. .. .. . . 
26. U.U.‘KreeooY. F: Sthcber~arid RiA~~Bretchmer.~J~:~~~Che~,‘~~~(1963)’3184.’- 

.I :- .-_ L 




