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Summary 

Intermediates are revealed by xmetlc studies on the transalkylatlon by 
mercury(I1) of alkyl- and aryl-aquo-l,3-b~s(d~acetyImono~~me~m~no)propanato- 
cobalt(IIT1 mono cations and of alkylaquo-NJ’-e~hyleneb~~(salIcyltdenelmmato)- 
cobaIt( III). 

Transfer of the alkyl group to Hg”from alkylcobalt corrmold compounds 
[ 1-3, 51 and vaous a.lkylaquob~s(d~methylglyoxlmato)cobalt complexes [ 1, 6, 
71 (cobaloximes) appears to mvolve one smple step (eqn. 1). In some cases, 

Rhl + Hg’+ -+ M+ + RHg+ (1) 
(R = alkyl, M = cobalt complex less R, I.e. cobalt + extended equatorial 
hgand + usually, one a.~al Ilgand, RM may be charged) 

the kmetics are more complwated than ImplIed by eqn. 1, but this is due to side 
reactions, e.g coordmatlon of Hg’I to benzlmldazole m the cobalamms [ 31, 
and protonatlon m the cobaloxlmes [7], as In eqn 2. We are reporting the reac- 

RM + H+ = RhIH+ (2) 

tlons of two related cobalt system s, where m contrast to the simple process 1, 
evidence IS found for two steps mvolvmg the formatlon of Intermediates, RMHg’+ 

An mvestigahon has been made of the kinetics of dealkylatlon and dearyl- 
ahon by the mercury(H) ion of [ RCo { (DO)( DOH)pn } H,Or (I) and of dealkylatlon 
of RCo(salen)HpO (II) m water. (Using the earlier rotation, RM carries a charge 
of +l U-I the first case and 0 in the second). The reactlons were followed spectro- 
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photometrlcd!y usmg stopped flow techniques where necessary. In every case 
studied, graphs of rate agamst [Hg”‘] curved from hneanty at high concentrations 
of the latter, while stnctly linear relatlonshlpe were obtained between the reci- 
procals of these quanhtles. Reactions 3 and 4 are postulated. 

RM + Hg” = RP.1 . Hg” (3) 
RM l Hg’+ + H,O y hlHzOt + RHg’ (4) 

If h’, = k3/k3 and If tz4 G k3 then 

-d[RM] = k,I\3 [RMI [Hg’+l 
dt 1 + K3[Hg2*] 

which LS completely comp:ltlble wth observations for [RCo r(DO)(DOH)pn )- 
H20]+. In studymg these compounds [ H’] was vaned from 0.025 to 0.7 Al, but 
no evidence was found of (xotonatlon to [ RCo {( DOI-I j(DOH)pnj H20] ‘- or of 
retardatzon of reaction due to process 2 takmg place, as observed In the dealkyl- 
ahon of cobalowmes [7] and of RCo(salen)HsO (see below). 

in the case of the RCo(salen)H,O compounds, an mverse dependence on 
acldlty was also observed, Ihe reciprocal of the rate bemg proportlonal to [H’] 
on the bows of whxh reactlon 2 IS mc!uded Then, workmg as before. 

-d[ Rhl] k,K3[RRI] IHg”] 

dt = 1 f K-JH’] + &[Hg’-] 

which described fuUy the hmetws for RCo(s.den)H,O 
The productlon of MII,O’ was venfled spectrophotometncally, and that of 

the RHg’ species by means of the melting pc ants of chlorides and/or lodldes 
preclpltated from concentrated reactlon rnlx tures wth excess halide ion. Tables 

1 and 2 conkun the data on the RY compounds and also a fluoroboron derivatwe, 
[CH,Co{(DO)(DOBF,)pn} H,O]‘, m which BFI, replaces H. In formmg a 
detectable IntermedIate, namely Rhl- Hg?+, cne systems here contrast wth the 
cobalt comnolds and cobalos;lmes mentloned ea.rller [l-S]. (Chloromethylco- 
baloslme forms a very stable complex \\lth Hg” but It IS different 171 m bemg 
destroyed by a second merwry( II) Ion.) In the other systems [ 2, 6, 71 upper 
Lrmlts can be placed m possible h’:, terms of about 0.03 AI-’ , If it LS assumed that 
the highest corxentrations of Hg’+ used m them (see ref. 6, UI which highest 

[Hg] = 1 N) were comparable to those used here (see footnotes to Tables). The 
values of K3 for I and II are conslderably larger. 

TABLE 1 

DAT 1 FOR lRCo {~DO)(DOHhm~H?Ol+ a 

Me 118_*011 133 * 011 156 -001 35 
EL 138+013 000122 i 000033 000585'000006 8 
U-Pr 0 73 2 0.17 000100 2 000085 000291~000005 10 
PbCHz 231 so49 0 00159 t 0 00059 000383 2 000009 7 
Ph 2 91 t 0 45 1 31 5 0 22 3 82 t 0.05 43 
hle (BF-,den\abe) 319 ? 021 0000218r0000010 000066i:000001 6 

aTemperature 250? 0 1'. eYcept for BF, dcnr;ln\e(400 z 0 lo) 
HCIOJ). 2 Y lo4 lf S [ Rhl] < 4 X IO4 

,orucstrenglh 1 If(unng NaCIOS or 
If.0 01 11 G [H$+‘l G 0 3 Il.deCa oblalned by least squares 

regremons. errors are standard derwrions. n E. number of se& of obset-nuons 
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DAT 4 FOR RCo(salen)H?O a 

hle 3i6 Z -I:! 83 7 -16 31500 = 3700 ‘06123 5a 
Et 351 I 80 0 1-40 z 0 019 84 c 20 513r-17 28 

a Temperature 15 0 C 0 1’. ,on,c strengh 1 II (usmg NaCI04 or HCI04). ‘, \ lOa ,lr -’ [R&l] < 1 Y 10’: 
II 0 005 II c [!lg?+l < 0 05 Al 0 036 \I < [X-ICI ,’ 0 19 df.data oblamed by least squares multlple rr- 
GTC~~IOIIS. errors .a.? slandsrd devulrons. n LS number 01 sets 01 data 

Transmethylatlon occurs much more readily than transfer of other aikyl 
groups m the comnold and cobaloxlme systems. The term K3/z4 here IS equl- 
valent to tz, In them. Like Iz, , for the comnolds and cobaioxlmes, K3h4 reflects 
the ease of transalkylat~on or tranjarylatlon. the [ RCo {(DO)(DOH)pn} H,O]’ 
systems follow the cobaloxu-nes [!3] Ph > Me ‘> Et > n-Pr * PhCH,. 

In the case of C2H,Co(salen), by working with a saturated watermethanol 
solution contamulg chlonde Ion, a green product C,HjCo(salen)HgC12 wzs ob- 
tained (Found- C, 34.4; H, 3.0; N, 4.65. C&d . C. 34.05; H, 3.0; N, I.iR.) 

From a kmetic point of view, reactIon 4 could be replaced by 5. 

RM + Hg” - RHg’ + hlH:O+ (5) 

Working as beWe, reactlons 2, 3 #and 5 lead to 

-d [ RM] tc5 [Rhl] [Hg”] 
dt = 1 + K,[H+] + K3[Hg2+] 

This scheme assumes that the formation of RM- Hg’+ does not lead to dealkylatzon 
unplymg that the mercury atom ~j too remote from R to result zn a reactlon. This 
is plausible for methylcobalamm where there would be serious stenc dlfflcultles 
m movmg Hg” from the benzlmldazole to the methyl group (cf. step 1 of 
DeSlmone et al. [3] ). However, it seems e\treme!y unlikely m the present systems 
where It IS drfficult to unagme what free energy factors could prevent mlgratlon 
of Hg’+ from an 0 atom to CH3 group, for example. 

-3 
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