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Abstract 

Two new series of cobaloxime complexes of formulae [Co(Hdmg)z{(CH :) ,  l}(py)] (Hdmg .- the monoanion of dimethylglyoxime. 
py-pyr id ine  and rimS. 6. 8. 9 or 10) and [Co(Hdmg)z{(CH2)~OC(O)C6H4R}(py)] ( R - H .  o-. m- or p-OCH 3, p-OCTHis or 
p-OCgH~9) have been synthesized and fully characterized. The former series provides versatile precursor species for a wide range of 
polymethyleno homo- and heteronuclear complexes, while the latter series confirms that. under mild conditions, elaboration from an 
~o-hydroxyl group can be achieved to generate stable metal complexes. 

Ko, words: Cobalt; Cobaloxime; Dimethylglyoxime; Long-chain alkyl; ¢a-Funetionalized 

I. Introduction 

Increasing interest in organometallic chemistry is 
being focused on synthetic manipulations of the func- 
tional group in to-functionalizcd alkyl complexes of 
u~nsition metals with gg.eral formula [ML,{(CH2).Y}] 
( M L , -  a transitio, metal and its associated ligands: 
Y ~ an org~lnic hnctional group, e.g. a halogen or 
hydroxyl group); for a ieview see Ref. [I]. The com- 
plexes in which Y is a halogen have been shown to be 
precursors for homo- and heteronuclear complexes [2= 
4], as well as precursors for building up large dendritic 
macromolecules by extension from the ca functionality 
[5], Purely from an organic perspective, many possibili- 
ties exist for functional group interconvcrsions of the 
groups in question, but, in an organometallic system, 
severe chemical and thermal restrictions are imposed by 
the metal and its surrounding ligands. Hence, only by 
careful choice of the reaction conditions can these inter- 
conversions be accomplished. 

The bis(dimethylglyoximato)cobalt(lll) system, gen- 
erally referred to as a cobaloxime, has been the subject 
of intense study as a model for vitamin B,2 chemistry 
[6]. We now report on the synthesis and properties of 
two new series of cobaloxime complexes of general 
formulae [Co(Hdmg)2{(CH:),l}(py)] (Hdmg = the 
monoanion of dimethylglyoxime, py ~ pyridine and n 

• Corresponding authors. 

= 5, 6, 8, 9 or 10) and [Co(Hdmg)2{(CH:)~OC(O)- 
C6H4R)(py)].(R = H. o-, m- or p-OCH 3, p-OCTHis or 
p'OC9 H 19). ' The former provides a versatile precursor 
species for a wide range of polymethylene homo- and 
heteronuclear complexes, whereas the latter series rep+ 
resents an example of extension from an w-hydroxyl 
functionality by ester formation. 

We have previously i~ported on a new class of 
heterobimetallic cobaloxime complexes, of which 
[Co]{CH 2Cf, H s°~LCr(CO)~) was structurally charactero 
ized [7], and we recently reported the crystal structure 
of the longest chain n-alkyl organometallic compound 
yet to be structurally characterized, [Co]{(CHz)~CH ~} 
[8]. The present investigation was prompted by the 
desire to generate cobaloxime complexes that might 
exhibit mesomorphic phases. In the event, liquid-crys- 
talline properties were not observed for the new com- 
plexes reported here, 

2. Experimental 

2.1. General procedures 

All commercial reagents were used as supplied. 
[Co]CI was prepared by a published method [9]. The 

i Hereinafter we use tile abbreviation [Co] to denote the entity 
[Co(Hdmg)z(py)]. 
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reactions were carried out using standard Schlenk-tube 
techniques and a dry nitrogen atmosphere, but purifica- 
tion of t,h~ products was carried out in air. Except for 
methanol, which was saturated with nitrogen for 10rain 
prior to use. solvents used as reaction media were dried 
and distilled under nitrogen according to standard meth- 
ods. Melting points were recorded on a Kofler hot-stage 
microscope (Reichert Thermovar) and are uncorrected. 
Microanalyses were performed by the University of 
Cape Town microanalyticai laboratory using a Carlo 
Erba EAi l08 elemental analyser. IR spectra were 
n~corded on a Perkin Elmer 983 spectrophotometer as 
CH,CI~ solutions or as Nujoi mulls between NaCI 
plates. The ~H and ~3C NMR spectra were recorded as 
CDCI ~ solutions on a Varian XR-200 spectrometer; the 
chemical shifts are reported relative to TMS ( 8 =  
0.00ppm) as internal reference standard. 

2.2. Preparation of complexes of type ICoI{(CH,. )~D, 
! -3  

2.2.1. lColgCH,)st}, 1 
[Co]Cl (0.50g, 1.24mmol) was added to nitrogen- 

saturated methanol (15 ¢m "~) and the slurry was stirred 
for 5 rain. I(CH,)~I (0.37cm ~. 2.48mmol) was added, 
followed after 5rain by sodium borohydride (0.25g, 
6.55 retool). The mixture was subsequently stirred for a 
further 12rain and the resulting orange solution was 
cooled to 0°C. Bright orange crystals separated, which 
were filleted and washed with cold methanol (3 cm ~) to 
yield [Co]{(CH,)~I], I (0.41 g). Water was then added 
to the filtrate until the solution became cloudy, and this 
was kept at = 15°C for 12h to yield additional I 
(0.25 87. Both portions were combined and purified by 
~crystallization from CH~Cl~=besane to give a 95% 
yield, 

2,2.2, ICol((Clt: ~ I}, 2 
[Co]CI (0.$0g, 1.24mmol) was added to nitrogew 

saturated meth~ol (15cm ~) and the slurry was stirred 
for groin, I(CH~)61 (0,41 cm ~, 2Agmmol) was added, 
followed after $ rain by sodium borohydride (0,25g, 
6.$5 retool), The mixture was sub~qaently stirred for a 
further 12rain and the resulting orange solution was 
cooled to 0°C. Bright orange crystals separated from 
the solution and were filtered and washed with cold 
methanol (3era ~) to yield the bimetallic complex 
[Co]~[ ~-(CH,)~] (0.10g, 2 ~ ) .  Water was added to the 
filtrate until the solution became cloudy, and this was 
kept at ~i$°C for 12h to yield [Co]{(CH~)~I], 2, 
which was purified by recrystallization from CHzCI,- 
hexane (0.52 g, 72% yield), 

2,2,3, ICol((CH:)J} tn ~ 8, 9 or i0), 3-5 
The complexes [Co]{(CH:),,I} (n ~ 8, 9 or 10), 3-5 

respectively, were prepared by the method de , t ibe t  

above for 1 using the same molar quantities of reagents 
and a reaction time of 15 min. The characterization data 
for compounds 1-5 are given in Tables 1-3. 

2.3. Preparat ion o f  complexes  o f  type 
ICoIffCH2 )30C(O)C~ H4 RI, 6-11 

A representative preparation is described since the 
complexes were all synthesized by the same general 
method. 

2.3.1. Preparation of iCoI{fCH 2 )301t) 
3-Bromopropanol (340ttl, 0.517 g, 3.72mmol) was 

added to a slurry of [Co]CI (I.0g, 2,48mmol) in 
methanol (20cm'~). After stirring for 10rain, sodium 
borohydride (0,5 g, 13.2 retool) was introduced portion- 
wise and the resulting dark-green solution was stirred 
for a further 30 rain. The solvent was then evaporated to 
give a dark-brown residue that yielded, after recrystal- 
iization from CH 2CI 2-hexane, orange-brown crystals of 
[Co]{(CH2)~OH} (0.66g, 62%) (Found: C, 45.25; H, 
6.2; N, 16.1. CI6H26CoN:~Os: Caic.: C, 45.0; H, 6.1; N, 
16.4%). IH NMR (CDCI0:6 1.14 (m, 2H, CH2), 1.51 
(m, 2H, CoCH2), 2.09 (s, 12H, CH 3 of Hdmg), 3.43 (t, 
2H, CH20, J . .  = 6.6Hz), 7.29 (t, 2H, m-H of py, 
J , .  ~ 63 Hz), 7,69 (t, 2H, p-H of py, Jmll~ 7.6Hz) 
and 8.54 (d, 2H, o-H of py, J . .  ~ 4.8 Hz). "C NMR 
(CDCI~): 8 12.0 (CH~), 33.8 (CH,), 62.6 (CH,O), 
i 25.2 (m-C), 137,5 (p-C), 149.4 (C= N) and 149.9 
(o°C). IR |,/cm~l: 1556 (t,(C=N), in CH~CI,), 324 
(p(Co~C), as Nujol mull). 

233, iCol{¢Cll~60C¢OJCoHJ. 6 
A Schlenk tube containing a pt~ocooled solution of 

ben~o~l chloride (35 ttl, 42rag, 0.30retool) in CH,CI, 
(3era) was placed in an ice-salt bath and a solution ot" 
pyridine (34ttl, 0.42retool) in CH~CI~ (2era ~) was 
added, This was followed by portionwise addition, with 
vigorous stirring, of the to-hydroxyl derivative 
[Co]{(CH~,)~OH} (0,20g, 0.47retool), The suspension 

Table I 
Characterization data for [Co]{(CH,).ll (n - 5, 6, 8. 9 or I0) 

Complex n Yield M , p ,  Elemental analysis (~;~) * 

I 5 95 164= 174 38,5 5.3 12,7 
(38.2) (5.1) (12.4) 

2 6 72 154-160 39.9 5,6 12.5 
(39.4) (5.4) (12.1) 

3 8 93 1~-155 41.8 5.9 11.5 
(41,5) (5,8) (I 1,5) 

4 9 89 139-143 42.9 6.1 12.2 
(42.5) (6.0) (12.3) 

$ I0 ~X) 85~88 43.8 6.3 I I. I 
(43.5) (6.1) (I 1.0) 

Found (Cal¢,), 
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Table 2 
IH NMR chemical shift data (ppm) a for [Co]{(CH:,),I} (n -- 5, 6. 8, 9 or 107 
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Complex n Pyridine Hdmg b Polymethylene chain 

o-H m-H p-H CH 3 CoCH z CoCH ~CH~ -CH z - CH:,CH ? I CHzi 
(d, 2H) c (t, 2H) (t, IH) (s, 12H) (m, 2H) (qn, 2H) (qn, 2H) (t, 2H) 

I 5 8.55 7.27 7.68 2.09 !.54 0.90 ! .25 (qn, 2H) 1.72 3.06 
2 6 8.56 7.28 7.69 2.10 1.57 0.88 1.22 (m, 4H) 1.71 3.1 ! 
3 8 8.57 7.29 7.69 2.10 1.59 0.88 i.20 (m, 8H) 1.77 3.14 
4 9 8.57 7.29 7.69 2.10 1.60 0.90 1.25 (m, 10H) 1,78 3.16 
5 I 0 8.55 7.27 7.68 2.07 !.58 0.86 ! .20 (m, 12H) 1.77 3. ! 7 

a In CDCI ~ relative In TMS ($ = 0.00 ppm), s = singlet, d = doublet, t = triplet, qn = quintet, m = multiplet, b The oxime proton resonance (ca. 
18ppm) was only observed in concentrated solutions anu is not reported, c (Multiplicity, integration). 

was stirred and allowed to warm to room temperature. 
The reaction was monitored by TLC (ethyl acetate) and 
after 4h  the reaction appeared complete, resulting in a 
clear, brown solution. The solvent was evaporated to 
give a dark-brown residue, which was dissolved in a 
minimum amount of methanol. Water was then added to 
give a cloudy, yellow-orange suspension. After standing 
at O°C for 24h, fine orange microcrystals precipitated 
out of  solution and these were filtered, washed with 
cold water and dried. Recrystalliz~tion from CH.~CI 2- 
hexane gave orange needle-shaped crystals of  
[Co]{(CH,fl.~OC(O)C6 H.0, 6 (0.108 g, 68%). 

2.3.3. IColOCtt,),oc(o)c~ H, PO, 7-11 
Using the above method with other acyl chlorides, as 

indicated, the series of cobaloxime complexes 7-11  was 
genera ted :  o -CFI~OC~H,~COCI  gave 7, In- 
CH aOC~ H.ICOCI gave 8, poCH .aOC¢, H 4COCI gave 9, 
p-CH~(('H~)~OC~I°IaCOCI gave  10 and po 
Cll ~(CIt ~ )aOC~, H ,~COCI gave 11, Characterization data 
fi~,r Colnpounds 6~ II are given in Tables 4~6. 

3. Results  and discussion 

3.1. Complexes of type ICoI{(CH, ~,,i) (n ~ 5. 6, 8, 9 or 
!0). 1-5 

Finch and Moss [10] have prepared mononuclear 
bromoalkyl cobaloxime complexes of the general type 

[Co]{(CH.,),Br} by reacting the chloro(pyridine)- 
cobaloxime complex, [Co]Ci, with !.5 molar equiva- 
lents of  dibromoalkane in the presence of  sodium born- 
hydride. Using this procedure, we have now prepared a 
series of  new mononuclear iodoalkyl cobaloxime com- 
plexes, [Co]{(CH 2),,I} (n = 5, 6, 8, 9 or 10), by reacting 
[Co]C! with two molar equivalents of diiodoalkane tn 
the presence of  excess sodium borohydride (Eq. (1)). 

[colcl + I(CH,_),,I [Col{(cH ),q (l) 
MeOI! 

n~  5(!), 6(2). 8(3L 9(4)or  10($) 

We envisage that these to-functionalized alkyi com- 
plexes could be useful precursors to heterobimetallic 
complexes by reaction of the C H , - I  bond. it is interest- 
ing to note that in the reaction of  [Co]Ci with two moh'lr 
equivalents of  I(CH, )~! both the mononuclear iodoalkyl 
cobaloxime, [Co]{(CH.,)~I}, and the dinuelear, polyo 
methylene-bridged cobaloxime, [COL,[ p 4 C H  ~)0 ], were 
obtained. However, when [Co]CI was z~acted wilh five 
mohu' equivalents of I(CII,)~I only the mononuclear 
iodoalkyl cobaloxime was obtained, in 95% yield. 

Complexes I - $  were isolated as stable, orange, ct~s° 
talline solids in yields of 72~95%. All the complexes 
are slightly light sensitive; however, they can be stored 
in air tbr several months when protected fl'om light. In 
solution, exposed to air, they decompose within a few 
hours. 

The complexes were fully characterized by melting 
point, microanalysis (Table I) and J H (Table 2) and '~C 

Table 3 
laC NMR chenlical shift dala (ppm) " for [Co]{(CHz),,II (n ~ 5. 6. 8. 9 or 10) 
Complex n Pyridine H d m g  Polymethylene chain 

o-C m-C p-C CH~ C '~N CoCI Cz C C4 C~ Co C7 Cs C,~ Ci0 

I 5 149.9 125.1 137.3 !1.9 149,0 33.1 29.3 31.3 33.2 7.3 
2 6 150.0 125.1 137.4 12.0 149.1 .,0.3 29.5 30.3 26.8 33.7 7.5 
3 8 149.9 125.0 137.3 11.9 148.9 30.5 30.4 30.5 30.6 h 29.1 I, 28.4 I, 33.5 7.5 
4 9 149.9 125.0 137.2 11.9 148.9 30.5 30.4 30.5 30.5 I, 29.3 I, 29.1 I, 28.4 I, 33.5 7.3 
5 10 150.0 125.0 137.3 12.0 149.0 30.5 30.4 30.5 30.8 29.7 " 29.5 t, 29.5 I, 28.5 h 33.6 7.3 

In CDCI~ relalive to TMS (,5-- 0.00ppm). b Assigmnenls of the.,,e peaks are ambiguous as the peaks overlap. 
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Table 4 
Chtmmleriza0on data for [Co}((CH 2)~OC(O)C6 H 4R} 

COml~eX R group Yield a M.p. ' IRdata(cm- t) b Elemental analysis (%) ~ 

(%) (°C) C = N  C=O Co-C C H N 

6 H 6• 150-154 1557(m) 1715(s) 324(w) 49.8 5.5 12,0 d 
(50.2) (5.6) (12,2) 

'7 o.OCH 3 72 158-161 1555(m) 1715(s) 325(w) 51,0 5,7 12,3 
(51.3) (5.7) (12,5) 

$ m-OCH~ 75 156-160 1555(m) 1710(st 325(w) 50.95 5.8 12,3 
(51.37 (5.7) (12.5) 

9 p-OCH ~ 70 150-155 1556(m) 1712(s) 324(w) 51.1 5.8 12.4 
(51.3) (5.77 (12.5) 

I0 p-OCTHts 74 152-156 1556(m) 1709(s) 324(w) 55.5 6.85 103 
(55.8) (6,9) (10.857 

Ii p-OCoH)0 70 115-125 1555(m) 1710(s) 325(w) 50.8 7.0 10,35 
(57.05) (7.2) (10.4) 

s Based on the reaction of the hydroxypropyKpyridine)cobaloxime with the respective acyl chloride. ~ In CH~CI 2 except for v(Co~C), which 
was obtained as a Nujoi mull between polyethylene sheets; m = medium, s ~ strong, w - weak. " Found (talc,), u Crystallized with I / 2  tool 
CH~CIz. 

(Table 3) NMR spectroscopy. The *H and ;'~C NMR 
and IR data and melting point for [Co]2[ / , t - (CH2)  6 ] 
correspond to the reported values [10]. All the mononu- 
clear cobaloxime complexes melt below 174°C (see 
Table I) and, as expected, the melting points decrease 
with increasing alkyl chain length. A similar trend has 
bccn observed for the complexes [Co]((CH:),Br} [ 10] 
and [Fd))s-C~HsXCO)~],[ I~-(CH,)~] [l l]. 

3.1.1. IR spectra 
Owing to the complex nature of the [R spectra of 

cobaloximes in general, only the more prominent bands 
which could b¢ assigned with a degree of cerlainty, as 
detetTnined b) Rutherford and Thornton [I 2], are con- 
sidered, The band at ca. 1558cm ~ in all of the com- 
plexes is assigned to the C~N stretch, while all bands 
arising from e metal=ligand s~:ch occur below 

600cm-t.  The band at 517cm-t  is assigned to v(Co- 
N) of the dimethyiglyoximato ligand, while the band at 
450cm-t is assigned to the pyridine ,,(Co-N) vibra- 
tion. The IR spectrum of the chloro(pyridine)cobalo- 
xime complex, [Co]CI, serves as a reference for deter- 
mining the presence of a newly formed Co-C bond. On 
reaction of [Co]CI with the diiodoalkane, the fairly 
strong band at 380cm -~ due to v(Co-CI) disappears 
and a new, weak band appears at 321 c m - *  This band 
is assigned to v(Co-C), in agreement with earlier as- 
signments [13], None of the values reported above 
changed significantly on changing the length of the 
alkyl chain. 

3,1.2. NMR speco'~; 
The proton resonances of the polymethylene chain 

for complexes I -5  (Table 2) were assigned by rel~rence 

'l~bl¢ S 
) H NMR spectral d~ta for [Co]((Ctl : )~OC(O~,H ~R} 

Complex Pyridine Itdmg ~ Functionaliz~J ulkyl group 

o-H m-H I)-H CH ~ CoCH~ =CH~= CH,O ArH 
(d, 2H) ~ (1,2H) (t. Ill) (s. IZH) (m, ZH) (m, 2il) (I, 2H) (m. 4H) 

ArCR.?H~ Ad)Cll: -ell,= CH 
(s. 3H) (t, 2H) (m) (t, 3H) 

6 8.~8 ~ ?.31 7.?I 2.13 I..S6 1.39 4.14 
(4.~) d (6.~) (7.6) (6.6) 

't 8,58 7.30 7.69 2.12 I..S9 1.37 4.12 
(,LS) (6,~)) (7.5) (6,S) 

B 8.59 7.32 7,72 2,14 l.,S9 1.39 4,14 
(./,8) ( t ,0)  (73)  (6,6) 

9 8,$7 7,.~1 131 2.12 1.79 1.53 4.10 
(4,9) (6.9) (7.3) (6,6) 

I0 8.~8 7.31 7.71 2.13 1.79 1.~6 4.(~) 
(3.0) (6,4) (~.7) (6,6) 

I l 8,$7 7,29 7.69 2,12 1,77 ! ,54 4,08 
(5.0) (6,5) (7,7) (6,5) 

7.4, 8,0 * 

6.9, 7.7 

7,1 7,0 

7.9, 0,9 

3,88 

3,S0 

3,85 

7,9.6,9 t 3.99 1.29 ¢ 0.89 
(89)  (6,3) (7.0) 
7.9, 6,9 ( 3,97 1.27 h 0.80 

(&8) (6,6) (7.0) 

' The oxime proton resonance (ca, 18ppm) was ~dy ob~r~,ed in concemrak, d solutions and is not reported, t) (Multiplicity, integration). 
Chemical shift relative to TMS (CDCI ~, 8 ,~ 0.00ppm), s = singlet, d = doublet, t = triplet, m = multiplet, d ~j 

for 5H, ~ A#2XX' spin system, ~ Integrates for 10H, h Integrates for 14H, tm values (Hz). ¢ Integrates 
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Table 6 
13C NMR chemical shift data (ppm) a for [Co]{(CH:)3OC(O)C6H4RI 

Complex Pyridine Hdmg Functionalized alkyl group b 

o-C m-C p-C CH 3 C=N -CH 2- CH,O C=O ArC 

6 150.0 125.2 137.5 12.0 149.4 29.4 63.3 166.5 132.6, 130.7, 
129.5, 128.2 

7 150.0 125.2 137.5 12.0 149 .3  29.5 64.3 159.0 133.0, 131.5, 
120.0, 112.0 

8 150.0 125.0 137.5 12.0 149.4 29.4 64.4 159.5 129.2, 122.0, 
119.2, 113.9 

9 150.0 125.1 137.5 12.0 149 .3  29.5 64.1 166.0 162.8, 131.5, 
122.8, 113.9 

!0 150.0 125.2 137.5 12.0 149.3 29.5 64.0 166.4 162.7, 131.5, 
122.9, 113.9 

A~OCH 

56.0 

55.4 

55.9 

II 150.0 125.2 137.5 12.1 149.4 29.5 64.0 166.4 162.7, 131.5, 
122.9, 113.9 

ArOCH 2 

68.2 

68.2 

- CH 2 - 

31.7o 29.1, 
29.0, 25.9, 
22,6 
31.8, 29.5, 
29.4, 29.2, 
29. I, 26.0, 
22.7 

325 

CH~ 

14.1 

14.1 

a in CDCI 3 relative to TMS (/~ = O.00ppm). b The solutions were too dilute to detect the iv-carbon. 

to reported values for the [Co]{(CH2),Br} series [10]. 
The characteristic triplet in the region of 8 3. I ppm was 
assigned to the protons of the o~methylene unit (bonded 
to the iodine atom), while the a-CH 2 protons were 
found to resonate further upfield at 8 ca. 1.6ppm. The 
chemical shift values for both these sets of proton 
resonances show small, but probably not significant, 
trends as the length of the alkyl chain increases (see 
Table 2). 

The I'~C NMR resonances of the pyridine and 
dimethylglyoximato ligands (Table 3) were assigned by 
reference to reported values for the free iigands [I 4] and 
other cobaloxim¢ complexes [10,15]. Tile I;C NMR 
chemical shifts for the carbon atoms of the polymelhyo 
lene chain of complex I were assigned using HETCOR 
experiments. The ~C NMR spectra of the remaining 
complexes were subsequently assigned by comparison 
with the assignments made for complex 1. For com- 
plexes 2=b the assignments for some of the carbon 
atoms of the polymethylene chains were ambiguous as 
peaks were very close together. In contrast to the com- 
plexes [Co]{(CH2).Br}, in which the carbon atom adja- 
cent to the bromo group resonates at the highest chemi- 
cal shift value (8 ca. 34.1 ppm) [10], in the present 
complexes the carbon atom adjacent to the iodo group 
resonates at the lowest chemical shift value (8 ca. 
7,3ppm). This decrease in chemical shift can be as- 
cribed to the lower electronegativity of iodine compared 
with bromine. 

3.2. Complexes of O'pe ICol{(CHz)~OC(O)Co H~ R}, 
6-11 

The complexes 6-11 were prepared by firstly synthe- 
sizing the precursor alcohol [Co]{(CH2)3OH} from 

[Co]CI and 3-bromopropanol and subsequently reacting 
the alcohol with the appropriate acyl chloride under 
basic conditions to give the desired ester (see Scheme 
!). 

Owing to the strong intramolecular hydrogen-bond- 
ing interactions associated with the cobaloxime system, 
most work-up procedures tended to involve repeated 
recrystallizations (as opposed to column chromatogra- 
phy on alumina) to obtain pure products. The complex 
[Co]{(CH2)3OH) was found to be water soluble, which 
provided a means of separating this compound from the 
hydrophobic ester: the crude product was dissolved in a 
minimum amount of methanol and upon the addition of 
water the cobaloxime ester precipitaled out, while any 
unreacted [Co]{(CH:)~OH} remained dissolved in the 
water. Filtration of the resultant fine yellow suspension 
gave pure product. Recrystallization from CHiCle= 
hexane afforded orange needles which were relatively 
stable, both in the solid and in solution. Decomposition 
does, however, occur in solution over a few days at 
room temperature. All of the complexes 6-11 have 
been fully characterized by melting point, elemental 
analysis and IR spectroscopy (Table 4) and i H (Table 5) 
and "~C (Table 6) NMR spectroscopy. 

[Co]CI ~ [Coll(CIl.+hOII}--&+'~'~ [Cu~Cl+l+).~O R O ~  
R ++ I I  (6~ 
R -~ o., m- orp.OCII3 {?, Sorg) 
R = p.OCd'll+, el p.OC~ill~ (lOt~111) 

Scheme I. Reagents .qll(! conditions: (i) BKCH2).~OH, NaBHt, 
MeOFI, room temperature, 30 rain: (it) RC~,li4COCI, pyridine, 
CH2CI 2. 0-25°C, 4 -6  h. 
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It is interesting to note that the esterification of 
[Co]{(CHz)3OH} with the acid chlorides p- 
CHj(CH2),OC6H4COCI (n -- 6 or 8) to give 10 and 11 
respectively, resulted in the disappearance of the 
liquid-crystal mesophases observed for the parent car- 
boxylic acids [16], with the metal complexes melting 
directly to isotropic liquids. This is not surprising, since 
the large bulk of the equatorial (Hdmg) 2 system dis- 
rupts the favoured alignment of the long-chain organic 
groups which gives rise to the mesophase. 

3.2.1, IR spectra 
The IR absorption frequencies (Table 4) for the 

prominent bands of complexes 6-11 are similar to those 
of complexes I=S and, in addition, there is a band at ca. 
1715cm-t which is assigned to the v(C=O) stretch of 
the ester functionality. 

3.2.2. N M R  spectra 
The proton NMR signals for the dimethylglyoximato 

system and the coordinated pyridine ligand of com- 
plexes 6-11 (Table 5) showed no significant variation 
in their chemical shifts when compared with the com- 
plexes I -$ ,  as might be expected from the overall 
similarity in their modes of coordination. 

The ortho- and recta-substituted aromatic esters 7 
and 8 give rise to the complex multiplets in the aromatic 
region that are expected for the~ types of substitution. 
The para-substituted esters 9-11, on tile other hand, 
display the characteristic A N  XX' spin system and their 
spectra were analysed as such. Assignment of the two 
adjacent triplets of the two =CH+O~ groups in 10 and 
I1 was based on compm'ison of these signals with that 
of 9 (which has only one of  these group,0 and on the 
fact that the aikoxy chain resonance of =C H:OC~H+= 
(# ca, 3,99ppm) would be expected to occur further 
upfleld than thm of -CH_~OC(O)- (~i ca, 4,09ppm),  
since the latter is influenced by the electron+withdraw+ 
ins effect of the adjacent earbonyl group. 

The proton+decoupled t~C chemical shift values for 
(Hdmg)~ and the pyridine ligand (Table 6) correspond 
closely with those for complexes I-$. The aromatic 
signals in the region 6 113~163ppm for all the corn+ 
plexes are consistent with the expected lormulation of 
the complexes, and the assignment of the two - C H : O -  
signals for 10 and ! I was made on the same basis as for 
the protons attached to these carbons (see above), 

4. Conclusions 

We have demonstrated that to-iodoaikylcobaloxime 
complexes at~ relatively stable and may have potential 
as precurso~ for the synthesis of homo+ and het- 
erometallic complexes, especially considering that the 
lode group would be mote teactive towards substitution 

than other halo groups. We have also reported a mild 
synthetic route to the esterification of the terminal -OH 
group of hydroxypropyl(pyridine)cobaloxime. The re- 
sults obtained confirm that, by careful choice of condi- 
tions, the reaction of [Co]{(CH2)3OH} with acyi chlo- 
rides occurs chemoselectively to elaborate the metallo- 
propyloxy entity only, without perturbing the other 
functionalities in the molecule, 

While no mesophases were observed in the present 
work, we envisage that the introduction of greater struc- 
tural anisotropy in the form of ester-linked aromatic 
rings into the axial organic moieties may confer liquid- 
crystalline properties on the complexes. We are cur- 
rently pursuing this aspect of the work, which will be 
published elsewhere [17]. Work is also in progress to 
assess the effect of introducing substituted pyridine 
iigands that contain anisotropic regions (e,g. the stil- 
bazole compounds, NCsH4CH=CHC6H4OC,~H.,,,+I), 
in an attempt to discover whether this type of arrange- 
ment might confer ordering phenomena on the melting 
of these complexes [17]. 

Finally, we remark that our surprising observation 
that the complex [Co]{(CH ~)~OH} is water soluble could 
make it an interesting model for studying vitamin B ~, 
reactions, since studies could be performed in an aque- 
ous environment more closely resembling that of the 
living organism t6]. 
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