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Abstract 

The syntheses, structures and solution chemistry of oxime- and oximato-containing metal 
complexes have been extensively studied and described in a large number of books and 
reviews. However. metal-ion assisted reactions of oximes and reactivity of oxime-containing 
metal comp!exes have received much Iess attention and no general overview of these processes 
has been presented. The goal of this review is to fill this gap. Along with crnsideration of 
experimeiltal results illustrating a rich chemistry of coordinated oximes, an attempt is made 
to show general feaiures of some reactions and to systematize reaction types. In order to 
provide a clearer picture ofdifferent reactivity modes, possible reacGon pathways are discussed 
and evidence for these mechanisms is provided. In conclusion the article points out certain 
metal-ion assisted reactions which (from the viewpoint of the authors) need more atlention. 

Ke);wo&: Coordinated oxime; Qxime; Oxime-containing metal complex 

1. Introduction 

A great number of publications on oxime-containing complexes appeared after 
the pioueeriug works of FPantzch and Werner in 1890 [ 11. Chugaev in 1905 [Z], 
and Hieber and Leutert in 1927 [3,4]. Areas covering the organic [5-211, solution 
and analytical [22-301 and general inorganic and organometallic chemistry of 
oximes and their complexes (Table 1) have been extensively explored as shown by 
the significant number of books and review articles [31-521 produced. 

Nevertheless, with the exception of a few papers, where data on reactivity were 
discussed only briefly, no review has been published on the reactivity of coordinated 
oximes and oxime complexes. This omission is somewhat surprising from the view- 
point of the intrinsic interest in reactions of coordinated ligands [53-551. Here, 
metal-ion assisted reactions of oximes and reactions of oxime complexes are discussed 
and classified. We have not restricted our scope by considering only so-called “simple” 
oximes, e.g. ligands which have merely one oxime group as the only coordination 
site, but also have included reactions of vie-dioximes and substituted oximes. Our 
main interest is in the systematic classification rather than ,,n encyclopedic listing of 
experimental results. Hence, the coverage is more selecti;< thau exhaustive. The 
references provided lead to the original work as well as to subsequent reviews so 
that the reader may select the information to pursue. 

The different coordination modes of oxime and oximato species, depicted in Fig. 1 
indicate a versatile electronic distribution within the ligands. This, in turn, suggests 
that the chemistry of metal-bonded oximes should be rich. The inspection of data 
accumulated in the literature confirms this assumption. In this article we focus our 
attention on the following reactivity modes of oximes and oxime complexes. 

(i) Oximes, being weak oxygen acids, react with bases and undergo deprotonation. 
The N-coordination of oxime ligands to a metal center leads to a dramatic increase 
in their acidic character and the formation of oximato ligands is favorable cpon 
coordination. 



Cnmprehensive review with 398 R4s. on the 
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Fig. I. Coordination modes of oxirne and oximato species. 

(ii) Oximes behaving as protic nucleophites towards nitriles. similarly to alcohols 
or amines, involving the addition of the oxime O-H group to the nitrile CzN bond. 

(iii) Oximes behaving also as nucleophiles towards other unsaturated species, such 
as ketones, oiefins or arenes, and involving the nucleophilic addition via either the 

0 or the N atom. 
(iv) Aldoximes being activated by a transition metal binding site towards dehydra- 

tion to form a coordinated nitrile, or towards deoxygenation to form aldimine 
ligands; also ketoxime ligands forming nitriles by elimination of alcohols, 

(v) Oxidation of oxime ligands involving deprotonation an; coupling via nucleo- 
philic attack at the C atom to form, e.g. nitrosoalkyl species. 

(vi) Reductive or oxidative deoximation of oximes involving metal complexes or 
metal ions. Aldehydes and ketones are main products in these processes. 

(vii) Metal-assisted deoxygenation to form nitriles, azavinylidenes, imines or p2- 
imides; alcohols and amines being also possible reduction products. 

(viii) Metal-assisted rearrangement ofoximes to amides (the Beckmann rearrange- 
ment), formation of clathrochelates, hydrosilylation of oximes to N-silylamines, 
insertion of isocyanates and aldehydes into the metal-oximato bond, etc. 
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2. Protothopic acid-base reaetiocs oi ?u’-coordinated oximes and generation cjf 
onimato complexes 

Oximes, like most weak oxygen acids, undergo deprotonation at fairly high pH 
values. Thus, the pi& in water of 12.4 and 12.3 have been reported for acetoneoxime 
and acetaloxime, respectively [56,57]. However, Bordweil and Ji [SS] have con- 
cluded that rhese pK, values are merely !ower limits. Despite uncertainty in tbe 
exact K, constants of the oximes, it is clear that free oximes exhibit only weak acidic 
properties. Grinberg and Stetsenko [59--623 and then Kttkushkin and co-workers 
[63,64] have established that the coordination of oxime hgands gives rise to a 
dramatic increase in their acidic character. This, in turn, refiects the fact that reactivity 
of oximes changes significantly when these ligands are coordinated to a metal center. 
Additionally this explains certain reactivity modes of coordinated oximes which will 
be discussed in appropriate Sections of the article. I(, values for some oxime com- 
plexes of Pt” obtained from potertiometric and ‘H NMR spectrophotometric studies 
are summarized in Table 2. 

Inspection of the data presented in Table 2 show that: (i) Acidities of cationic 
complexes are higher than those for neutral compounds, apparently due to the effect 
of the positive charge in the former case; (iij f\cidities of aldoxime complexes are 
higher by one or two orders of magnitude as compared with the appropriate acetox- 
ime derivatives; (iii) In [PtCl,(oxime)L] replacement of amine hgand (L is NH,) by 

Table 2 
Acid dissociation constants of platiniun(II) oxmw compleres in \vatrr (potentinmetry, i = lC-‘-10 -3 
rn0l.L~‘, p=O.3, x0+0.1 ,::I 
- 

hi.,-[PtC1,(MezC=NOH)(NH,)] 
cis-[PtCI,(MeCH=NOH)(NH,)I 
cis-[PtC12(Me,C=NC)H)(Me,SO)]” 
rians-[PQ (Me$=NOH)(Me,SOl] 
cis-CPtC1,(MeCH=NOH)(MciSO)! 

(l.O~O.l)x 10-1 i631 
(l.O~O.llX 10-e rfW 
1 x10-5 t6.11 
(1.O_+O.l)X 10.’ iw 
Ix 10-S 1631 

I~~,Is-[P~C~,(M~CII=NOH)(M~,SO)] (?.o+o.l)r:o-’ 
cis-[PtCI,(Me,C=NOH):] (?.4+o.Y)xlo-' 
t~rr,is-[PtCI,(Me,C=NOH),] (8.6~0.9)X 10.8 
cis-lPtBr,(Me,C=NOH),] (9.3i.l.O)xlO-' 
:rrrris-[PtBr,(MezC=NOHf2] (1.4~0.2)xio-’ 
cis-iFt(~~e,C=NOI-II,(NH,),]Cl? (2.7zO.2bx 10.” 
rrws-[Pt(Me,C=NOti),(NH,f,3C12 (22~0.21~ IO-’ 
trtrns-IPt(MeCH=NoH~~iNH~),?Clz ~2.O~G.2)X 10-5 
cls-[Pt(Me,C=NOHi; (NH,)2]Cl>“,b 2.9x 10-h 
r~ans-[Pt(Me,C=NOH),(I~H,J~]Cl~r.b 3.4 x 10 -* 
[PtCl(Me,C-NOH),]CI 12.8*:6.1)x lGm5 
[Pt(Me&==NOH),]Cl: (3.0+0.2)x lo-’ 
[Pt(McCH=NOH),]CI,’ (1.5iO.4) x 10-z 

!I641 
(3.6~0.9)X lo-= 1621 
(4.1? 1.0) x lo-‘0 [62j 
l9.2Jr3.O)X 10-l" II621 
t4.7+ 1.3)x ro-'0 1621 
!7.3+0.8lr 10-q II593 
(4.0f0.41X 10-S iW 
(7.2+0.4)x 10-G [59] 
not determ. iI 
4.4x 10-a [60] 
(4.2*0.2)x iO-” ibll 
(1.9_+0.3)X 10-G cet1 
11.6~0.1)x10-’ is91 

a Standsrd deviations are not grven: b ‘H NMR study:’ K,,=(O.X~O.l)r lo-“‘;” K.~=(l-2)x IO-“: 
~Kai==(3.1i0.2)x10-‘, K,,=(2.7f0.3jx lo-‘0. 
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dimethyl sulfoxide (L is Me,SO), which exhibits strong n-acceptor properties, leads 
to sn increase in the acidity constants of coordinated oxime ligands. Substitution of 
CI for Br in [PtX,(oxime),] gives rise to a slight increase in acidity. 

The increased acidity of oximes upon coordination should be taken into account 
in synthetic experiments. Thus, Stetsanko et al. [61] attempted to prepare 
[Pt(Me,C=NOH)J[NOJ, via chloride abstraction from [PtCI(Me,C== 
NOH)JCI by two equivalents of AgNO,, filtration of AgCl formed followed by 
addition of excess oxime to the solution. However, instead of [Pt(Me,C= 
NOH),][NOJi they prepared a compound which contains two deprotonated 
oximes, e.g. [Pt(Me,C=NO),(Me,C=NOH)J. This complex reacts with excess 
HCI to give [Pt(Me,C=NOH),]C12. In turn, upon the addition of two equivalents 
of NaOH to an aqueous solution of [ Pt( Me&-NOH),]CIZ. the oximato complex 
[Pt(Me,C=NO),(Me,C==NOH),] is regenerated and precipitated. 

3. Ad&fort of oximes to ligands containing triple and double bonds 

The addition reactions of free oximes often involve processes in which a variety 
of reagents add to the polarized C=N double bond, e.g. nucleophilic reagents attack 
the carbon atom of the azomethine linkage. N-coordinated oximes seem to be even 
more susceptible to the nucleophilic attack due to additional polarization by a metal 
center. However, electrophilic reagents or electrophilically activated Iigands may add 
to the N or 0 donor centers. Reactions of both types will be discussed in Section 3. 

3.1. Addition ofoximes to coordirmted nitriles awl C-e ucrsa 

NatiIe and co-workers [65] have investigated the reaction between 3,3-dimethyl- 
2-butanone oxime. ‘BuMeC=NOH. and [PdCIZ(PhCEN),]. They isolated and 
characterized products of partial and complete substitution of the coordin- 
ated benzonitrile by the oxime, e.g. [PdCl,(PhC~N)(‘BuMeC=NNOH)] and 
[PdCI,(‘BuMeC-NOH),]. These two complexes spontaneously underwent further 
reaction with the formation, inter alia, of the dinuclear metallated compound 
indicated in Scheme 1. Apart from the above mentioned species the authors iso- 
lated the product of addition of the oxime to coordinated PhCsN- 
[PdC&(NH=CPhON=CMeBu’),] (Scheme 1). 

This reaction involves a formal oxime O-H bond addition to the nitrile N=C 
bond (Scheme 2). 

This process is similar to the known [55,66] nucleophilic additions to nitrile 
ligands of other protic nucleophiles such as alcohols or amines. However, it should 
be noted that the concise form for presentation of the work [GS] does not give 
answers to certain questions. Thus, as a generai rule, organic Iigands like 
NH=CPhON=CMeBu’ form stable 5-membered rings with the metal (see later) 
and it is reasonable to assume that the formation of a Pd chelate should terminate 
:he overall process. Despite some uncertainties the reaction reported is, most likely, 
the first example of addition of osimes to coordinated nitriles. 



[MJ-NSC-FI - 

WI-$ I 
g--O-N==C 

< 
Scheme 2. 

Fairly recently Grigg et al. [07] have reported the (formaliy) reverse reaction 
between a coordinated oxiime and a nitrile. The authors studied the conversions of 
the oxovanadium( IV) aldoxime and ketoxime complexes under treatment with vari- 
ous nitriles (Scheme 3). 

The product of one reaction. LVOI{C,H,(0)CH=N -OC(Me)=NH)], has been 
structurally characterized. There is no evidence ihat the novel &and is produced 
from a direct combination of the nitrile with the oxime. Therefore, a metal-ion 
assisted mechanism for this reaction was suggested. !t is believed [ST] that the 
mechanistic pathway of the reaction involves initial coordination of R3CN to the 
oxovanadium( IV) centre, prior to oxidation. The loss of an oxime bidentaie hgand 

Scheme 3. 





Schemt 6. 
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It has been reported [74,75] that halogenarenes in [(rr6-(R)(X)C,H,jCr(C0)3] 
(where R is H, Me, OMe; X is F, Cl in different combinations) electrophilically 
activated by the Cr(CO), moiety, react smoothly with acetoxime under phase-transfer 
conditions to afford the corresponding 0-aryloximes in good yields (Scheme 8). 

This reaction can also be viewed as a nucleophilic substitution at coordinated 
arenes. Again the reaction was promoted by the electrophilicity of the coordinated 
arene i&and and the nucleophilic pioperties of the deprotonated oxime. 

4. Dehydration and generation of free and metaii-bonded nitriles 

Oximes are starting materials fijr the synthesis of nitriles via dehydration for 
aldoximes or C-C bond cleavage with concomitant elimination of ROH for ketox- 
imes. Reactions of this type are well-documented in the organic chemistry of oximes, 
and usuafly require stringent reaction conditions. In coordination chemistry, addi- 
tior??l-and sometimes the main-driving force for the conversion of metal-bonded 
oximes into coordinated nitriles is the high stability of the metal-nitrile bond formed. 
An elegant exampie conSrming this statement ba- been reported by Guengerich and 
Schug :76]. They have shown that the reaction I-.etween the ruthenium(H) complex 
[RU(hii,,j(HzO)]” and the ketoximes MeRC=NOH, where R is -C(=O)Me, 
-C(=O)Ph and -CH(OZI)Ph, has the overall stoicheometry 

~Ku(NH,),(H,O~]~+ i-MeRC=NOH-+ (1) 
[Ru(NH,),(N~CMe)]Zt+ROHi-H,O 
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The authors believe that the reaction proceeds via N-coordination of the oximes 
to the ruthenium center, followed by spontaneous carbon-carbon bond cleavage. 
elimination of ROH and stabilization of the nitrile complexes. This reactivity mode 
of coordinated oximes provides unambiguous evidence for the ability of Ru” to 
promote increased unsaturation of bonded nitrogen atoms. a phenomenon generally 
attributed to strong back-bonding from the fiI!ed 4d orbitais of Ru’” to ihe empty 
Z* Jrbitals on sp2- or sp-hybridized &:rogen. Additional insight into the driving 
forces for the formation of metal bonded nitriit:s cam bi: q ?btained from the reaclivity 
of Q-alkyl aidoximes. Although the reactivity modes of these oxime derivatives are 
formal@ out or the scope of this review, the following paragraph is relevant in 
connection with the dehydration of gximes. Thus, following the appearencc of the 
previously cited work [74]. Geno a& Lawson [77] reported the reaction ‘uetweel 
[Ru(NH,),(H 017”’ and :he 0-alkyd aldcximes RGN=CHR’ (R is Me, Et: R’ is 
Me, Ph) 

[RL~(NH~)~(I-I~O)]~+ +RON=CHR’-, (21 
[Ru(NH,),(N-CR’)]“+ + ROH + Hz0 

The authors [77] postulate that Ru” is back-bonding to the O-a!kyi aldoxune via 
the nitrogen atom of the oxime. The back-bonding promotes increased unsaturation 
on the bound nitrogen donor atom, thereby fac;iiitating rupture of rbe oxime N-0 
bond. Further strong driving force is the conversion of 3~ .$-hybridized oxime 
nitrogen into an sp-hybridized nitrile nitrogen. 

Osmium(H) centers have a similar pronounced ability to bind nitriles. Werner 
and co-workers [78] observed that when the hydride complex [fry’-C,H,) 
OsHI(PMe’Bu,)] was treated with AgPF, in the presence of HON-CHR (R is Me. 
Ph) dehydration occurred and the nitrile compound was formed (Scheme 9). 

The product [(t~6-C6H6)OsH(N~CR)(PMe’Bu,)][PF,] was also obtained in 
independent synthesis via ha!ide abstraction frorr! C(~“-C,W,)OsHi(PMe’Bu,)] in 
the appropriate nitrile (Scheme 9). 

Attanasi et al. [7S] established that metal-ion assisted dehydration of a!doximes 
is of synthetic importance for the preparation of nitrides. The authors [79] described 
a catalytic method for the conversion of the aikyl and ary! a!doriimes RCH=NOH, 
wiwe R is n-C,H,,, IZ-C,H~,, PhCH2CH,, PhCH =CH, Ph, 4Me-C,H,. 
4MeO-C&H,, 3NO,-C6H,, to the appropriate nitriies. The procedure consists of 
heating the aldoximes in boiling acetonitrile in the presence oi a catalytic amount 















The authnrs fl IX] proved the intermediacy of the imine by carrymg out the 
anabgaus reaction with PhlIeC=NQN. which pipes the stable imine PtMeC=NH. 

The deoxpgenation of aldoximes involvin, 0 other metal carbonyls proceeds ilz a 
diiferent way. Thus, Kaneda and co-WI)I kers [ I19.120] have studied the catalytic 
deoxygenalion oltarious compounds containing N-O boilds includin_e the aldosimes 
tisted in Table 3. The pro:esxs ~12 carried out under water gas shift reac- 
tion cocditions (8 atm.. CO+ H,t), room temperature) by use of the catalytic 
system consis:ing of the rhodium cluster l&(CO),, and N,N.N’.N’- 
tetrameihyl-l,3-propanediamifie (TMPDA). After compEetion of the rear%ion, the 
liquid phase was analyzed by chromatography, and the results are smrimarized 
in Table 3. 

inspection of the data presented in Table 3 sborvs that all aldoximes studied, 
except PKH-NOH. were selectively deoxygenated to produce the appropriate 
riitrilcs (1~22 h~m;itinn 0r nitriiei from osimcs via deaquaticm has aiready beer: 
described above in Section 4). It is believed that benzaidehyde oxime a%xded 
PbCH,UH as the main produci. because of its facile hydrolysis to PhCIiO under 
the reactioa conditions. En generai: alcohols formed in the reaction originared from 
hydrolg;ais of the aximes follo~wl by reduction. 





o~ima~or~tbe~j~n~( II) complexes, one of them ha5 been structurally studied 
(Scheme 19) [II%]. 

The oximate E(rl”-C,fi,)Ruill’-ON=CRR’!IPiPr,)7rPF,3 reacts further with 
RN==CPh2 via ?&and exchange to give the azavinylidene complex (Scheme 19). 

Ketimine complexes rsere first Isolated by Fischer and KnauB [127]. For their 
preparation the authors explored the novel reaction between the carbene complex 
[{OC)&r=C/OMe)~Me] and the oximes HOW-CRR’ (R,:K’ means Me/Me. 
Me!Et, EtiEt, MqPh: Ph/Ph: RR” means (CT!,),. fCN,),). which alkrds 









355 ! ‘. E’x Kukrr.d:kb~ L’I 01. ~Cwmfviotin:? Chr:nistr,~ Rt~~,imr.r 156 / iY%iJ 333 -362 

PhMeC=NOH proceeds via the Beckmann rearrangemeni and gives the appropriate 
aniiides. Pit-C(=O)NHR (R is Pit, Me) [SG]. iiowever. the aliphaiic oximcs 
Me,C-NQH and Me’BuC=NOH did not undergo the rearrangement, and in both 
cases the starting materi& were recovered from the reaction mixture. tn contrast, 
the aidoximes ArCH-NQH and PhCH2=NOH were dehydrated into Ihe corre- 
sponding nitriles [SO] (see %&on 4). The hydrosilylation of alkyl aryl ketnximcs 
with H,SiPh2. in ?he presence of [RhC’i( FPh3)3] as catalyst. gives the corresponding 
N-silylamines via N-siloxyimine intermediates [ 14% 15 I ], Although a possible mech- 
anism of the hydrosilylation was suggested, the rBle of the [RhCl( PPhj)j] is not 
completely understood. 

Triaikyltin oximato complexes. P,SnONCC,H,,, undergo insertion reactions of 
aryl and alkgl isocyanates R’NCO and aldehydes X,CC(=O)H (X is Cl. Br) [ 1521 
(Scheme 24). 

Additions of this type are well known for both organotin [ 1.531 and organic 
chemistry [154]. 

The lone electron pairs on both nitrogen and oxygen atoms enable oximes to act 
as muitisite ligands and coordinate to di%:ent metal ions. In this review we have 
not considered reactions of ric-dioxime complexes with Lewis acids which generate 
clathrochelates, mnlticyclic &and sgstemc that completely encapsulate a metai Ion. 
From our viewpoint these interactions may be considered as a complicated type 
of substitution reactions and their analysis is not a goal of the article. However, 
one example can be cited in order to show the diversiip of reactivity modes 
of oxime complexes. Thus. the treatment of ‘9Tc0,- with dimethylglyoxim~ and 
tin(II) chloride in a EtOH/HCI mixture lepds to the tin-capped complex 
~Tc(DMGi,(ji-OH)Snc‘i;: [ :.>;,. I<%1 The X-ray structure oi the finai co,npound was 
solved bur the H-atoms were not located (Fig. 5). 

Other reactions of dioximato complexes with tin(W) [ i.561 as well as their 



interactions ~~~tlltitanillm~~Q~ [157], al~~~~~~~~~I1~~ fZ"X!.gstrr~l.an;~!~.(i\ii [:59j. 

k?oron!!I!) [!&-162-j; and silicon(lv) cc-n ,~+~unds [ 1631 ha-a aisc been studied. 
Bleaupre and Holland have investigated the extraction of H, [PrCI,] from aqueous 

solutions of love pH by methyletkylketone oxime and 4-heptanone oxime [Y64]. The 
efficiency .of this extraction t~rne d out to be ptI dependent. Moreover. in very acidic 
solutions, Pt’v species a:e reduced to give Pt”’ species. ‘The nature of tke redncmg 
agent was not elucida.rd, but ihe authors suggested tke occurencc of hydrolysis ‘Or 
the flxim~s r0li0l~d by reduction of Pr’v by NfE,QE formed in situ. 

The information discussed in this article skews that the ckenisrry of cshme !igea;ds 

and oxime containing metal complexes is i.mpressive!y rich. Despite tkis fact. oni;; 
very few systematic investigations related to the metal-ion assisted reactivity of 
oximes have been reported. Among others. some areas, yikick from the viewpoint of 
the authors, need further researck are listed kere. 

(i) An improved understanding cf tke relationsktp between FIX co0rdirLa;ieil 
modes and reactivity of oxime i&a. a rids and,or oxime compiexes is crucial for a 
broadening of thought on ojtime ckzmisrry, In this respect. theoretical and computa- 
tional methods should be de.reloped to predict tk e structural requirements for one 
or another reactions to take piace. 

(ii) Xt is we!l documented that N-bonded oximes are subject to deprotonation at 
fairly low pH values. Nevertkekss. ali these studies were carried out without sprr-ix) 
investigations of possibiie structural changes. e.g. N -+ 0 iromerization. Works In tkis 
direction would give a useful information. 

(iii) Two reported examples of metal-ion assis:ed addition of oximns to r&riles 
and vice versa provide a route for the preparation of a new type of unusual ckeiates. 
IHowever, the mechanisms of these processes are not yet clear. Tku:. there ar-e not 
enough data to judge wketker reactions proceed .;ia addition of an oxime to a 
coordinated nitrile or via addition of a free !r.triie to a coordmateG uxime &and. 
Undoubtedly. tkis information woufd be important not only far tke correct choice 
of starting materials and ;-eaction ccnditions. but also for predicting the occurrence 
of oFher meta!-, %t assisted addition reactions of oxirnes. 

(iv) Data discusa:<? in ?kis review skew that metal-promoted dehydration of&me 
species Icads to nitriles. In turn. S:vdra:i~n af coordinated nitriles does not regenerate 
the corresponding oximes but pves r,.+” jb- to iarboxamides. Thus. studies on succesive 
dehydration ofcoordinated oximes and h)-d&on oftke corresponding nitrile tigands 
may open up a broader parkway for converston of oximes into amides. 

(a) More attention needs to be focussed on oxidations of coordinated oxime 
kgands. A few reports have shown ?kat rhese reactions give rise to unusual and mile 
explored r~itrosoalkyl compicse.*. Vtem is stiEi some groundwork $0 be done in this 
field. as demonstrated by rorne >>;*&enc. %rnctural and pkysicockemical reports. 

(vi) Be current level of unGersldn&iig OS !he &oxygenation reaciions by metal 

carboay~s is far from compIe~e. t)ximt’.~ as oxygen donors are different from many 



oiher 0xqgc:c’i donors wrnnloc!, 3’ employed for nucleophilic oxygenation of metal 
carhonyls, for example from trlmethylamine N-oxide. due to the availability of a 
proton at the 0 atom. This may iead to different tnechanisms for the deoxygenation. 
Future research could well be aimed at improving our understanding of the mecha- 
nistic pathways involved in the above discussed processes. Kinetic studies would not 
only provide valuable fundamental information. but also give further impetus for 
the development of new?: synthetic methods for the preparation of a variety of 
compiexes starting from metal oxime compounds. 

(vii) Electrochemical studies of oxim:: complexes have not yet been developed in 
spite of the recognized interest [ 1651 of electrochemical methods for the understand- 
ing of the electron donor/acceptor ability of ‘igands and their activation by electron- 
transfer to further reactivity. 

Certsin!y, then is still a good de& 4 prf “css to be done, and it is hoped that 
this review will stimulate interest towards met&assisted reactions of oximes. 
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