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The synthesis and characterization of a series
of 4-(4'-n-alkoxybenzylideneimino)phenyl-
mercury(II) dithizonates, [CnH2n�1OC6H4CH=
NC6H4Hg(Hdptc)] (H 2dptc = 1,5-diphenylthio-
carbazone = dithizone;n = 1, 4, 12, 14 or 18), is
described. The intermediate long-chain organo-
mercury(II) acetates were obtained by conden-
sation of 4-aminophenylmercury(II) acetate with
the appropriate 4-n-alkoxybenzaldehydes. The
thermal behaviour of the complexes was studied
by polarized optical microscopy and differential
scanning calorimetry but revealed no meso-
phases. All of the complexes, however, were
reversibly photochromic (yellow� blue) upon
irradiation of chloroform solutions with visible
light, and the half-lives of the metastable blue
forms were substantially increased relative to
that of the parent mercury(II) bis(dithizonate).
The compounds were not photochromic in the
solid state. Copyright # 2000 John Wiley &
Sons, Ltd.
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INTRODUCTION

Dithizone [1,5-diphenylthiocarbazone, PhN=N—

C(SH)=N—NHPh � PhN=N—C(S)—NH—
NHPh, abbreviated here as H2dptc] forms strongly
coloured complexes with many heavy metals and
has extensive applications in analytical chemis-
try.1–3 Irradiation by visible light of solutions of
mercury(II) bis(dithizonate) [Scheme 1:A, R =
Hdptc; IUPAC nomenclature: bis(1,5-diphenyl-
thiocarbazonato-N,S)mercury(II)] in organic sol-
vents induces a reversible colour change from
yellow to blue, the normal form having a strong
absorption band at 485 nm in chloroform which is
replaced in the activated form by a band at 604 nm.
Although the photochromic behaviour of
[Hg(Hdptc)2] was first reported 50 years ago,4–6 it
was not until 1965 that Meriwetheret al.7,8

examined the phenomenon in detail. They showed
that photochromism was observable in all heavy-
metal dithizonates but, apart from the mercury(II)
complex (where the half-life of the blue form is of
the order of 1 min), the rates of the thermal return
reactions (blue→ yellow) were too fast for
conventional measurements. From kinetic studies
they proposed8 the equilibrium shown in Scheme 1
(A � B, R = Hdptc), where the structure of only
one of the ligands is shown in detail (both ligands
photoisomerize).

More recently, we showed that the yellow�
blue photochromism persists in theorganomer-
cury(II) dithizonates [RHg(Hdptc)] (Scheme 1,
R = Me or Ph), where only one dithizonate ligand
is present,9,10and we confirmed the structure of the

Scheme 1
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stableyellow form of these1:1 organomercury(II)
complexesas A in Scheme1, by X-ray diffrac-
tion.11 In bothof thesestructuresthemercuryatom
exhibits planar, irregular three-coordination,the
geometryat themercuryatombeingapproximately
T-shaped.The characterizationof these1:1 orga-
nomercury(II) complexesof dithizone as photo-
chromic compounds presented the opportunity
for synthesizing further organomercury(II) di-
thizonates,it was to be hopedwithout inhibiting
the well-established photochromism of the
—Hg(Hdptc)moiety.Wechoseto examineaseries
of long-chainazomethinederivatives,thusbuilding
on and extending the phenylmercury(II) core
structure.We reporthereon the syntheticstrategy
that wasfollowed to preparethis seriesof 4-(4'-n-
alkoxybenzylideneimino)phenylmercury(II) dithi-
zonates,togetherwith the spectroscopiccharacter-
izationof thenewcompoundsandtheir thermaland
photochromicproperties.

This work is of practicalimportancebecauseof
possible applications in optical recording and
displaydevices,12 and the suitability of the parent
bis-dithizonatecomplex[Hg(Hdptc)2] asareusable
opticalrecordingmediumfor usein dataprocessing
applicationshasalreadybeenestablished.13

RESULTS AND DISCUSSION

Synthesis and characterization

Themostdirect routeto compoundscontainingthe
azomethine linkage is the condensationof an
aldehydewith a primary amine.14 The synthetic
route chosenwas therefore the convergentone
outlined in Scheme2, in which the mercuryatom
was first introducedinto the amineand the latter
then condensedwith a para-substitutedn-alkoxy-
benzaldehyde(1) to give theSchiff-basederivative
(2). The final step in Scheme2 describesthe
coordinationof dithizoneto give therequiredlong-
chainorganomercury(II)dithizonate(3).

4-Aminophenylmercury(II) acetatewasprepared
from aniline (C6H5NH2) and mercury(II) acetate
accordingto publishedmethods.15,16Thepurepara
isomer was isolatedby filtration after a reaction
timeof 3 h andwasobtainedin considerablyhigher
yield than that reportedin the original literature
(83% comparedwith 57%).15 The productwasof
only limited solubility in most solvents and
attempts at recrystallization were unsuccessful.
However, 1H NMR spectroscopy revealed a

satisfactorilypurecompoundandthis productwas
thereforetakenstraightthroughto the secondstep
of the synthesis,i.e. condensationwith the 4-n-
alkoxybenzaldehydes(1a–1e).

Interestingly, the melting point of 4-amino-
phenylmercury(II) acetate has been variously
reported in the literature: the original paper by
Dimroth15 givesa valueof 166–167°C andthis is
misquotedin Houben-Weyl16 as 67°C, whereas
morerecentwork17gives148°C.Themeltingpoint
of the product obtained in this study was 158–
160°C, exactly the temperaturerangereportedby
Dimroth15 for theorthocompound,whichhefound
to be precipitatedin low yield from the filtrate on
standing.However,the product isolatedherewas
unambiguouslyestablishedas the para isomer
by 1H NMR spectroscopy,which clearly showed
the signals characteristicof a para-disubstituted

Scheme2
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benzenering, i.e. a set of two doubletswith a
couplingconstantJ of 8.5Hz. A small amountof
material was isolated from the filtrate but NMR
spectroscopyagain showed this to be the para
isomer, with a melting point of 155–158°C. A
meltingpoint for theorthocompoundwastherefore
not obtainedin this work, but the value of 166–
167°C is suggestedif it is assumedthatthemelting
points of the ortho and para isomers were
inadvertently interchangedin the original paper
and that this error has been perpetuatedin the
review literature.

Initial attemptsto preparethose4-n-alkoxybenz-
aldehydesthat were not commercially available
(1c–1e), by refluxing a solution of the n-alkyl
bromideand4-hydroxybenzaldehyde in cyclohex-
anewith anhydrouspotassiumcarbonate,18 resulted
in unacceptablylow yields(ca25%).It appearedto
be necessaryto use a strongerbaseand so the
reaction using sodium hydride in N,N-dimethyl-
formamide was investigated.19 The reaction was
complete within 1–2h at elevated temperatures
(100–110°C) and gave good yields (82–89%)of
1c–1e as waxy solids. We found that the low-
melting productscould be precipitatedfrom solu-
tion by the addition of hexane,thus avoiding the
need for distillation of these very high-boiling
compounds.

Preparationof the Schiff-basemercury(II) ace-
tates (2a–2e) was first attempted according to
standardcondensationprocedures.14,20 However,
reaction of 4-methoxybenzaldehyde 1a with 4-
aminophenylmercury(II) acetate,in eitherrefluxing
tolueneor refluxing benzene,gaveno productand
the amineremainedin suspensionunchanged.The
extremeinsolubility of themercurysaltin theseand
mostotherorganicsolventsthusappearedto inhibit
the condensation.Consequently,it wasdecidedto
investigatethepossibilityof a reactionin thesolid
state.The4-methoxybenzaldehyde1a wasaccord-
ingly intimately mixed with a finely powdered
sampleof 4-aminophenylmercury(II) acetateand
then heatedat 150°C. A pale yellow colour was
immediatelynoticedastheamineappearedto melt,
watervapourcondensedat the mouthof the flask,
and after less than 2 min at 150°C the mixture
abruptly solidified and heatingwas discontinued.
Thesolidproductwasrecrystallizedfrom dichloro-
methaneandidentifiedasthe requiredSchiff base
2a by 1H NMR spectroscopy.This procedure
provedsuitablefor the small-scalepreparation(ca
1 g) of all of theimines2a–2e, whichwereobtained
in yieldsof 75–88%.

The 1H NMR spectraof the compounds2a–2e

(see the Experimentalsection) show the typical
resonancesexpected for two para-disubstituted
benzenerings; the assignmentswereconfirmedby
two-dimensional (2D) COSY experiments.The
resonancefor the azomethine proton in these
compounds appeared in the range d 8.26–
8.37ppm and, interestingly, in the caseof 2a a
small signal, representingsome28% of the larger
resonanceat 8.26ppm,wasobservedat 8.37ppm.
This was assumedto arise from the azomethine
protonof the less-favouredcis isomer,which was
expectedto be presentin only small amounts.For
the longer-chainhomologues2b–2ethis peakwas
barely visible and theseproductswere therefore
assumedto bevirtually puretrans isomers.

Finally, the 4-(4'-n-alkoxybenzylideneimino)-
phenylmercury(II) dithizonates3a–3e were pre-
pared following literature methods for related
complexes,10,21 in which stoichiometricratios of
theimines2 anddithizonewerestirredtogetherin a
1-M aqueousammonia–chloroform extractionsys-
tem for 15min. The resulting organomercury
dithizonates were isolated from the bright red
organic phaseand were recrystallizedfrom ben-
zene–hexaneto give dark red, microcrystalline
solids,with yields typically in the range55–70%.

Full characterizingdataaregiven in the Experi-
mentalsection.Assignmentof thearomatic1H and
13C NMR resonancesof thedithizonatomoietywas
achievedby comparisonwith the NMR spectraof
ethylmercury(II) dithizonate,[CH3CH2Hg(Hdptc)], in
which the only aromaticsignalsare thosearising
from the dithizonato ligand. Assignmentof the
resonancesdue to the ortho protons of the
phenyl ring attached to the imino group in
[CH3CH2Hg(Hdptc)] was basedon a weak coup-
ling of theseprotonsto theimino hydrogenthatwas
observed in a 2D COSY experiment, and the
remainderof theassignmentsthenfollowed from a
carefulcorrelationof thecross-peaksin theCOSY
spectrum.

Thermal behaviour

Becauseof the rod-like shapeof the long hydro-
carbonchain and the high anisotropyof polariz-
ability of theazomethinegroup,thereis potentialin
thesecompoundsto display the liquid-crystalline
propertiesof acalamiticmetallomesogen.22 Indeed,
the combinationof the two phenomenaof photo-
chromism and liquid crystallinity in a single
compoundis an appealinggoal. In theevent,none
of the dithizonatecomplexes3a–3eexhibitedany
liquid-crystalline behaviour. Instead, polarized
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optical microscopyand DSC thermogramsindi-
cateda sharptransitionfrom thesolidcrystalto the
isotropic melt, reproducibleon repeatedheating
andcooling,andmanifestingtheexpectedtrendof
decreasingmelting point with increasinglengthof
thealkoxy chain.

The lack of any mesomorphicbehaviourin the
organomercury(II)dithizonates3a–3ecanprobably
be attributed to the geometryof the dithizonato
ligand, the shapeandbulk of which might well be
sufficient to overcomeany tendencyof the long-
chain 4-(4'-n-alkoxybenzylideneimino)phenylmer-
cury(II) systemto form theparallelarrangementof
moleculeswhich existsin anddefinesthecalamitic
liquid-crystallinestate.22

The correspondingprecursororganomercury(II)
acetates2a–2e, on the other hand,not possessing
the bulky dithizonatoligand,might be expectedto
give riseto liquid-crystallinephases.Indeed,in his
1923studyof the first-everreportedmetallomeso-
gens,the bis[4-(4'-alkylbenzylideneimino)phenyl]-
mercury(II) compounds,Vorländer23 recordeda
liquid-crystalline phasefor the singly ligated 4-
(4'-methoxybenzylideneimino)phenylmercury(II)
acetate2awhichwasboundedby ameltingpointof
176or 177°C andaclearingpointof 180°C. In our
hands,however, although a weakly birefringent
phase of indeterminate texture was observed
optically in this temperaturerange for the same
compoundpreparedin this work (2a), separate
peakscorrespondingto crystal → mesophaseand
mesophase→ isotropic liquid transitionswerenot
detectedin theDSCthermogram.

We obtained similar results for the other
organomercury(II)acetates2b–2e. However, it is
often difficult to distinguish between real and
apparentbirefringence24 and in the case of the
compounds2b–2ean apparentlybirefringent tex-
ture proved on closer examinationto be simply
unmelted crystallites in an otherwise isotropic
environment.Again, no peaks correspondingto
transitionsto or from amesophasewereobservedin
theDSCthermograms.

Photochromic behaviour

Thelong-chainorganomercury(II)dithizonates3a–
3eexhibitedsimilarphotochromicbehaviourto that
observedfor the parent compound,mercury(II)
bis(dithizonate),4–8 i.e. a reversiblecolour change
from yellow to blueon irradiationwith visible light
of solutions of these compounds in organic
solvents.The visible absorptionspectraof chloro-
form solutionsof thesecompoundswererecorded

in the range 400–700nm; the spectra of the
metastableblueformswereobtainedby irradiating
the sample in the quartz optical cell and then
rapidlyscanningtheregionof interestrepeatedlyin
orderto monitorthereturnreaction.Theresultsare
collected in Table 1 and typical spectra are
reproducedin Fig. 1, where the single isosbestic

Figure 1 Visible absorptionspectraof return reactionafter
irradiation of 3c (1.05� 10ÿ5 M in dry CHCl3). Spectrawere
run at 1-min intervals; thenumberson selectedcurvesindicate
the time in minutesafter startingthefirst scan.

Table 1 Visible absorptionspectraldata for normal
yellow andphotoactivatedblue formsof 3a–3e

lmax (nm)a

Complex t1
2
(min)b Yellow form Blue form

3a 3 485(3550) 596
3b 3 484(3950) 596
3c 5 487(4400) 597
3d 5 486(3850) 597
3e 6 487(4200) 597

a Measuredin CHCl3 solution, ca 10ÿ5 M. The absorption
coefficient (m2 molÿ1) is given in parenthesesfor the yellow
form only.
b Half-life of the labile blue form: estimatedfrom several
measurementsand strongly sensitiveto tracesof water and
othercontaminants(seetext). The error associatedwith these
estimatesis ca 1 min.
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pointbetweentheabsorptionmaximaof thenormal
andphotoactivatedforms indicatesthe absenceof
reactionintermediatesor sidereactions.

The visible absorption maxima of both the
yellow and blue forms proved to be essentially
independentof thenatureof thelong-chainorganic
ligand, a result consistentwith the observations
already made that the transitions involved are
primarily associatedwith thedelocalizedelectronic
systemof the dithizonatoligand and that replace-
mentof oneof the two dithizonatomoietiesof the
mercury(II) bis(dithizonate)by an alkyl or aryl
groupdoesnot significantlyalter the behaviourof
the remainingone.9,10 It is interestingto note that
the absorptioncoefficientsfor the yellow forms of
theorganomercury(II)complexes3a–3ein chloro-
form (Table 1) arevirtually half of that found for
the bis complex [Hg(Hdptc)2] in chloroform
(" = 7050m2 molÿ1),10 where,of course,thereare
two identicalabsorbingchromophores.Theabsorp-
tion coefficients for the blue forms were not
obtainedbecauseof the difficulty of maintaininga
steady-stateconcentrationof 100% of the photo-
activated form. However, an estimate of ca
1700m2 molÿ1 for the blue forms of the 1:1
organomercury(II) dithizonates reported here is
reasonable in view of the values 3900 and
2700m2 molÿ1 reportedfor the blue form of the
1:2 mercury(II) bis(dithizonate)in benzene.8,25

While thehalf-life of the labile blue form of the
parentmercury(II)bis(dithizonate)in chloroformis
of the orderof 1 min,7,8,25 the sameparameterfor
the organomercury(II) dithizonates 3a–3e was
consistentlyincreased.Difficulty wasencountered
in obtaining reproduciblethermal return ratesfor
thesecompounds,but a qualitativestudyindicated
that the half-lives increasedwith increasingchain
lengthof thealkoxy substituent:a maximumvalue
of ca6 min wasrecordedfor thecompound3e. The
notorioussensitivityof thephotochromicmercury-
(II)–dithizonate systemto the smallest tracesof
wateror othercontaminantsin the organicsolvent
(or even adsorbedon the surfacesof the optical
cells)8,10,21 accountsfor the poor reproducibility
observedfor the thermalreturnrates.

The compounds3a–3e were investigatedfor
photochromismin the solid state: sampleswere
separatelysmearedontoglassslidesandirradiated
through IR- and UV-absorbing filters. The ma-
terials all appearedto deteriorateon continued
exposure:adegreeof darkeningwasobservedafter
1 h andthis increasedwith time, but no orange→
violet colourchangewasobservedaswasreported
for the mercury(II) bis(dithizonate)7 and the

experimentwasdiscontinuedafter 6 h. The photo-
chromismthereforedoesnot appearto proceedat a
measurableratein theabsenceof a solvent.

EXPERIMENTAL

General

All reagentsused in the preparativework were
analytically pure and mostly suppliedby Aldrich,
including the 4-alkoxybenzaldehydes 1a and 1b.
Solvents were purified according to standard
procedures.Thin-layer chromatographywas per-
formed on Merck silica gel 60 F254 aluminium-
backedplates.1H NMR spectrawere obtainedat
200MHz on a Varian VXR-200 spectrometer,
while 13C NMR spectra were obtained at
100MHz on a Varian Unity-400 instrument.All
NMR spectrawere recordedas CDCl3 solutions,
chemicalshifts arequotedrelative to tetramethyl-
silane,and the couplingconstants,J, are given in
hertz.Microanalyseswere obtainedusing a Carlo
ErbaEA-1108elementalanalyser.

Thermal behaviourwas studiedusing a Nikon
SMZ-10 optical microscope equipped with a
polarizerand a Linkam CO-600hot stage.In the
experimentaldata for the preparativework that
follows, where a single figure is quoted for a
melting point, this is the onset temperatureas
determinedfrom the DSC thermogram;otherwise,
wherea rangeis given, this is themelting point as
determinedusinga Reichert–JungThermovarhot-
stage microscope. DSC thermogramswere re-
corded on a Perkin-Elmer DSC-7 instrument at
heatingandcoolingratesof 10°C minÿ1 andwith a
nitrogenflow rateof 40cm3 minÿ1. Theinstrument
wascalibratedwith indium (156.6°C, 28.45Jgÿ1)
andzinc (419.47°C, 108.37Jgÿ1).

Visible absorptionspectrawere recordedon a
Philips PU-8720 UV–visible spectrophotometer
using a 1-cm quartzoptical cell. The light source
usedfor irradiating the samples(either as chloro-
form solutionsin optical cellsor assolidssmeared
on glassslides)wasanOsram‘PowerStar’ HQI-T
400W metalhalide lamp,generallyusedwith IR-
and UV-absorbingfilters. This provided a broad
spectrumof radiation in the visible region with a
strongemissionline at 514nm. Visible spectraof
the photoexcitedblue forms were recorded by
irradiating the sample(dissolvedin purified and
scrupulouslydriedchloroform,ca 10ÿ5 mol dmÿ3)
in anoptical cell to producethecolourchangeand
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thenscanningthe regionof interestat a rapid rate.
Periodicscansthen allowed the return reactionto
be monitored.Whenattemptswerebeingmadeto
observethe activatedblue form of the complexes
special care was taken in cleaning (and drying)
glasswareandopticalcellssoasto removetracesof
any impurities which might acceleratethe return
reaction.

Syntheses

4-Aminophenylmercury(II) acetate
Freshly distilled aniline (C6H5NH2) (5.84g,
62.7mmol) wasaddedto a solutionof mercury(II)
acetate(10.0g, 31.4mmol) in water (50cm3) and
the reactionmixture wasstirredat room tempera-
ture for a total of 3 h, during which time a white
precipitateformed. This product was filtered off
and air-dried to give 4-aminophenylmercury(II)
acetate(9.21g, 83%),m.p.158–160°C (Found:C,
27.0;H, 2.4;N, 3.9.Calc.for C8H9HgNO2: C,27.3;
H, 2.6; N, 4.0%). 1H NMR: �H = 2.08 (3H, s,
CH3CO2), 3.74(2H,br s,NH2), 6.69(2H,d,J = 8.5,
ArH) and7.06(2H, d, J = 8.5,ArH).

4-n-Alkoxybenzaldehydes(1c–1e)
In a typical procedure,sodium hydride (0.18g,
6.14mmol; an 80% dispersionin mineraloil) was
added to a solution of 4-hydroxybenzaldehyde
(0.50g, 4.09mmol) in freshly distilled N,N-di-
methylformamide(10cm3) at room temperature.
The addition wasaccompaniedby vigorouseffer-
vescenceandevolutionof hydrogen;this exother-
mic reactionwasallowedto subsideslightly before
addition of the appropriate alkyl bromide
(4.91mmol) in a singleportion.The reactionflask
wasimmediatelyplacedin anoil bathpreheatedto
110–115°C. The reactionmixture graduallylight-
enedin colourfrom darkorangeto paleyellow.The
reaction was monitored by TLC (ethyl acetate–
toluene,70:30) for the completedisappearanceof
the4-hydroxybenzaldehydeandwascompleteafter
1½–2h. The mixture wasallowed to cool slightly
andthe productwasprecipitatedfrom solutionby
the addition of hexane.This solid material was
filtered,washedwith hexaneandair-driedto yield
theproducts1c–1e(1H and13C NMR assignments
for the aromatichydrogenand carbonatomsare
referencedto theIUPAC numberingconventionfor
a substitutedbenzaldehyde).

4-Dodecyloxybenzaldehyde(1c)
Yield 0.98g, 82%; m.p. 20–23°C (lit.,18 24°C)
(Found:C, 78.5; H, 10.3. Calc. for C19H30O2: C,

78.6;H, 10.4%).1H NMR: �H = 0.88(3H, t, CH3),
1.27 [18H, m, (CH2)9], 1.81 (2H, quintet,
OCH2CH2), 4.04 (2H, t, OCH2), 6.99 (2H, d,
J3,2= 8.7,ArH3), 7.82(2H, d, J2,3= 8.8,ArH2) and
9.87 (1H, s, CHO). 13C NMR: �C = 14.01 (CH3),
22.67 (CH3CH2), 25.99 (CH3CH2CH2), 29.07–
29.66[(CH2)7], 31.94(OCH2CH2), 68.39(OCH2),
114.77 (ArC3), 129.73 (ArC1), 131.95 (ArC2),
164.30(ArC4) and190.78(CHO).

4-Tetradecyloxybenzaldehyde(1d)
Yield 1.16g, 89%; m.p. 33–34°C (lit.,18 34°C)
(Found:C, 79.0; H, 10.6. Calc. for C21H34O2: C,
79.2;H, 10.75%).1H NMR: �H = 0.88(3H, t, CH3),
1.26 [22H, m, (CH2)11], 1.81 (2H, quintet,
OCH2CH2), 4.04 (2H, t, OCH2), 6.98 (2H, d,
J3,2= 8.8,ArH3), 7.82(2H, d, J2,3= 8.8,ArH2) and
9.87 (1H, s, CHO). 13C NMR: �C = 14.07 (CH3),
22.66 (CH3CH2), 25.93 (CH3CH2CH2), 29.03–
29.62[(CH2)9], 31.89(OCH2CH2), 68.41(OCH2),
114.73 (ArC3), 129.73 (ArC1), 131.94 (ArC2),
164.26(ArC4) and190.74(CHO).

4-Octadecyloxybenzaldehyde (1e)
Yield 1.36g, 89%; m.p. 45–48°C (lit.,18 49°C)
(Found:C, 79.9; H, 11.1. Calc. for C25H42O2: C,
80.2;H, 11.3%).1H NMR: �H = 0.88(3H, t, CH3),
1.26 [30H, m, (CH2)15], 1.81 (2H, quintet,
OCH2CH2), 4.04 (2H, t, OCH2), 6.99 (2H, d,
J3,2= 8.7,ArH3), 7.82(2H, d, J2,3= 8.8,ArH2) and
9.87 (1H, s, CHO). 13C NMR: �C = 13.98 (CH3),
22.57 (CH3CH2), 25.84 (CH3CH2CH2), 29.23–
29.57 [(CH2)13], 31.81 (OCH2CH2), 68.33
(OCH2), 114.65 (ArC3), 129.64 (ArC1), 131.85
(ArC2), 164.18(ArC4) and190.68(CHO).

4-(4'-n-Alkoxybenzylideneimino)-
phenylmercury(II) acetates(2a–2e)
In a typical procedure,a finely powderedsample
of 4-aminophenylmercury(II) acetate(1.00g, 2.84
mmol) wasplacedin a small round-bottomedflask
andthe appropriate4-n-alkoxybenzaldehyde(2.84
mmol)wasadded.Thetworeagentswereintimately
mixedandtheopenreactionflaskwasthenplacedin
anoil bathpreheatedto150–155°C.A yellowcolour
was immediatelyevidentas the mixture beganto
liquefy.Watervapourwasevolvedandcondensedat
themouthof theflask.After nomorethan2–3minof
heatingatanoil-bathtemperatureof150–155°C,the
mixture abruptly solidified; the flask was then
removedfrom theheatandthecondensateremoved
fromthemouthof theflaskbytouchingasmallpiece
of tissueto the droplets.The solid material was
recrystallizedfrom dichloromethaneto give micro-
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crystallinepowdersof the products2a–2e(1H and
13CNMRassignmentsfor thearomatichydrogenand
carbonatomsarereferencedtothearbitrarynumber-
ing schemedepictedin Fig.2).

4-(4'-Methoxybenzylideneimino)phenylmercury(II)
acetate(2a)
Yield 1.18g, 88%; m.p. 176°C (Found:C, 40.75;
H, 3.1; N, 3.0. C16H15HgNO3 requiresC, 40.9;H,
3.2; N, 3.0%). 1H NMR: �H = 2.02 (3H, s,
CH3CO2), 3.80 (3H, s, CH3O), 6.91 (2H, d,
J2,3= 8.8, H2), 7.12 (2H, d, J = 8.6, H6 or H7),
7.24 (2H, d, J = 8.6, H7 or H6), 7.77 (2H, d,
J3,2= 8.8, H3), 8.26 (0.78H, s, CH=N, trans
isomer)and8.37(0.22H,s, CH=N, cis isomer).

4-(4'-Butoxybenzylideneimino)phenylmercury(II)
acetate(2b)
Yield 1.25g, 86%;m.p.186°C (Found:C, 44.3;H,
3.9;N, 2.7.C19H21HgNO3 requiresC, 44.6;H, 4.1;
N, 2.7%). 1H NMR: �H = 0.92 (3H, t, CH3), 1.44
(2H, sextet, CH3CH2), 1.74 (2H, quintet,
CH3CH2CH2), 2.03 (3H, s, CH3CO2), 3.96 (2H, t,
OCH2), 6.90 (2H, d, J2,3= 8.8, H2), 7.12 (2H, d,
J = 8.5, H6 or H7), 7.25(2H, d, J = 8.5, H7 or H6),
7.76(2H, d, J3,2= 8.8, H3), 8.26(0.9H,s, CH=N,
trans isomer) and 8.37 (0.1H, s, CH=N, cis
isomer).

4-(4'-Dodecyloxybenzylideneimino)-
phenylmercury(II)acetate(2c)
Yield 1.50g, 85%;m.p.183°C (Found:C, 51.7;H,
5.95; N, 2.1. C27H37HgNO3 requiresC, 51.95;H,
6.0; N, 2.2%). 1H NMR: �H = 0.88 (3H, t, CH3),
1.27 [18H, m, (CH2)9], 1.81 (2H, quintet,
OCH2CH2), 2.10 (3H, s, CH3CO2), 4.02 (2H, t,

OCH2), 6.97 (2H, d, J2,3= 8.8, H2), 7.19 (2H, d,
J = 8.5, H6 or H7), 7.32(2H, d, J = 8.5, H7 or H6),
7.83 (2H, d, J3,2= 8.7, H3) and 8.33 (1H, s,
CH=N). 13C NMR: �C = 14.09 (CH3), 22.67
(CH3CH2), 23.18(CH3CO2), 25.99(CH3CH2CH2),
29.15–29.62[(CH2)7], 31.90 (OCH2CH2), 68.24
(OCH2), 114.73 (C2), 121.54 (C6 or C7), 128.76
(C4), 130.65(C3), 136.77(C7 or C6), 153.45(C5 or
C8), 160.49(CH=N), 162.12(C1) and177.58(C8

or C5).

4-(4'-Tetradecyloxybenzylideneimino)-
phenylmercury(II)acetate(2d)
Yield 1.54g, 83%; m.p. 151°C (Found:C, 53.25;
H, 6.1; N, 2.0. C29H41HgNO3 requiresC, 53.4;H,
6.3; N, 2.15%).1H NMR: �H = 0.86 (3H, t, CH3),
1.24 [22H, m, (CH2)11], 1.79 (2H, quintet,
OCH2CH2), 2.10 (3H, s, CH3CO2), 4.00 (2H, t,
OCH2), 6.95 (2H, d, J2,3= 8.8, H2), 7.18 (2H, d,
J = 8.5, H6 or H7), 7.30(2H, d, J = 8.5, H7 or H6),
7.81 (2H, d, J3,2= 8.8, H3) and 8.32 (1H, s,
CH=N).

4-(4'-Octadecyloxybenzylideneimino)-
phenylmercury(II)acetate(2e)
Yield 1.34g, 67%;m.p.119°C (Found:C, 55.7;H,
6.8; N, 1.9. C33H49HgNO3 requiresC, 55.95; H,
7.0; N, 2.0%). 1H NMR: �H = 0.87 (3H, t, CH3),
1.26 [30H, m, (CH2)15], 1.81 (2H, quintet,
OCH2CH2), 2.10 (3H, s, CH3CO2), 4.02 (2H, t,
OCH2), 6.97 (2H, d, J2,3= 8.8, H2), 7.20 (2H, d,
J = 8.5, H6 or H7), 7.32(2H, d, J = 8.5, H7 or H6),
7.83 (2H, d, J3,2= 8.8, H3) and 8.34 (1H, s,
CH=N). 13C NMR: �C = 14.10 (CH3), 22.68
(CH3CH2), 23.13(CH3CO2), 26.00(CH3CH2CH2),
29.16–29.68[(CH2)13], 31.91 (OCH2CH2), 68.24
(OCH2), 114.73 (C2), 121.55 (C6 or C7), 128.76
(C4), 130.66(C3), 136.76(C7 or C6), 153.45(C5 or
C8), 160.52(CH=N), 162.10(C1) and177.60(C8

or C5).

4-(4'-n-Alkoxybenzylideneimino)-
phenylmercury(II) dithizonates (3a–3e)
In a typical procedure,the appropriate4-(4'-n-
alkoxybenzylideneimino)phenylmercury(II) ace-
tate 2 (1.1g) and analytical-grade dithizone
(1 mol equiv) were separately dissolved in
dichloromethane(50cm3 each) and then shaken
togetherat roomtemperaturefor 15min with a1-M
aqueousammoniasolution(100cm3). A bright red
colour was immediately obtained in the organic
phase.The two phaseswere separatedand the
organic layer was washed first with water
(100cm3), then with 1-M aqueoussodiumhydro-

Figure 2 Numbering system for NMR assignmentsof
aromatichydrogenandcarbonatomsin 3a–3e, 2a–2e(where
anacetatoligandreplacestheindicateddithizonatomoiety)and
ethylmercury(II)dithizonate[whereanethylgroupreplacesthe
indicated4-(4'-n-alkoxybenzylideneimino)phenylgroup].
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xide (100cm3) and finally again with water
(100cm3). The aqueouswashings were a pale
yellow colour and were discarded.The combined
organicphasesweredriedovermagnesiumsulfate,
filteredandevaporatedto dryness.Theresiduewas
recrystallizedfrom benzene–hexaneto yield deep
redmicrocrystallinepowdersof theproducts3a–3e
(1H and 13C NMR assignmentsfor the aromatic
hydrogenand carbonatomsare referencedto the
arbitrarynumberingschemedepictedin Fig. 2).

4-(4'-Methoxybenzylideneimino)phenylmercury(II)
dithizonate(3a)
Yield 0.97g, 62%;m.p.189°C (Found:C, 48.5;H,
3.25;N, 10.3.C27H23HgN5OSrequiresC, 48.7;H,
3.5;N, 10.5%).1H NMR: �H = 3.89(3H, s,CH3O),
7.00(2H, d, J2,3= 8.9,H2), 7.07(1H, m, H16), 7.28
(H6 or H7, obscuredby residualCHCl3), 7.44(9H,
m, H11, H12, H14, H15 andH7 or H6), 7.88 (2H, d,
J3,2= 8.8, H3), 7.96 (2H, m, H10), 8.43 (1H, s,
CH=N) and 9.23 (1H, br s, NH). 13C NMR:
�C = 55.45 (CH3O), 114.25 (C2), 115.18 (C14 or
C15), 121.43(C6 or C7), 123.03(C10 or C16), 123.34
(C16 or C10), 129.37(C11 or C14 or C15), 129.44
(C11 or C14 or C15), 130.60(C3 or C12), 130.76(C12

or C3), 137.39 (C7 or C6), 142.18 (C9 or C13),
151.41(C13 or C9), 152.39(C5 or C8) and159.79
(CH=N).

4-(4'-Butoxybenzylideneimino)phenylmercury(II)
dithizonate(3b)
Yield 0.90g, 59%;m.p.176°C (Found:C, 50.5;H,
3.8; N, 9.7. C30H29HgN5OS requiresC, 50.9; H,
4.1; N, 9.9%). 1H NMR: �H = 1.00 (3H, t, CH3),
1.54 (2H, sextet, CH3CH2), 1.81 (2H, quintet,
OCH2CH2), 4.04 (2H, t, OCH2), 6.98 (2H, d,
J2,3= 8.8, H2), 7.07 (1H, m, H16), 7.26 (2H, d,
J = 8.4,H6 or H7), 7.40(7H, m, H11, H12, H14 and
H15), 7.47 (2H, d, J = 8.4, H7 or H6), 7.85 (2H, d,
J3,2= 8.8, H3), 7.94 (2H, m, H10), 8.39 (1H, s,
CH=N) and 9.20 (1H, s, NH). 13C NMR: �C =
13.83(CH3), 19.22(CH3CH2), 31.21(OCH2CH2),
67.90 (OCH2), 114.71(C2), 115.16(C14 or C15),
121.43(C6 or C7), 123.02(C10 or C16), 123.31(C16

or C10), 128.95(C4), 129.34(C14 or C15 or C16),
129.42 (C14 or C15 or C16), 130.57 (C3 or C12),
130.73(C12 or C3), 137.41(C7 or C6), 142.14(C9 or
C13), 151.45(C13 or C9), 152.39(C5 or C8), 160.01
(CH=N), 162.01(C1) and177.60(C8 or C5).

4-(4'-Dodecyloxybenzylideneimino)-
phenylmercury(II)dithizonate(3c)
Yield 0.98g, 68%;m.p.151°C (Found:C, 55.2;H,
5.2; N, 8.3. C38H45HgN5OS requiresC, 55.6; H,

5.5; N, 8.5%). 1H NMR: �H = 0.89 (3H, t, CH3),
1.28 [16H, m, (CH2)8], 1.48 (2H, m,
OCH2CH2CH2), 1.81 (2H, quintet, OCH2CH2),
4.03 (2H, t, OCH2), 6.99 (2H, d, J2,3= 8.8, H2),
7.07(1H, m, H16), 7.26(2H, d, J = 8.0,H6 or H7),
7.39 (7H, m, H11, H12, H14 andH15), 7.48 (2H, d,
J = 8.0,H7 or H6), 7.85(2H, d, J3,2= 8.8,H3), 7.96
(2H, m, H10), 8.41(1H, s,CH=N) and9.21(1H, s,
NH). 13C NMR: �C = 14.11 (CH3), 22.68
(CH3CH2), 26.01 (CH3CH2CH2), 29.18–29.64
[(CH2)7], 31.91 (OCH2CH2), 68.25 (OCH2),
114.75 (C2), 115.16 (C14 or C15), 121.44 (C6 or
C7), 123.04 (C10 or C16), 123.33 (C16 or C10),
128.96 (C4), 129.37 (C14 or C15 or C16), 129.44
(C14 or C15 or C16), 130.59(C3 or C12), 130.76(C12

or C3), 137.39 (C7 or C6), 142.18 (C9 or C13),
151.40 (C13 or C9), 152.43 (C5 or C8), 160.05
(CH=N), 162.03(C1) and177.60(C8 or C5).

4-(4'-Tetradecyloxybenzylideneimino)-
phenylmercury(II)dithizonate(3d)
Yield 0.80g, 56%;m.p.129°C (Found:C, 56.3;H,
5.7; N, 8.1. C40H49HgN5OS requiresC, 56.6; H,
5.8; N, 8.25%).1H NMR: �H = 0.89 (3H, t, CH3),
1.27 [22H, m, (CH2)11], 1.81 (2H, quintet,
OCH2CH2), 4.03 (2H, t, OCH2), 6.99 (2H, d,
J2,3= 8.8, H2), 7.07 (1H, m, H16), 7.28 (H6 or H7,
obscuredby residualCHCl3), 7.44 (9H, m, H11,
H12, H14, H15 andH7 or H6), 7.86(2H, d, J3,2= 8.8,
H3), 7.95 (2H, m, H10), 8.42 (1H, s, CH=N) and
9.22(1H, br s, NH).

4-(4'-Octadecyloxybenzylideneimino)-
phenylmercury(II)dithizonate(3e)
Yield 0.70g, 50%; m.p. 123°C (Found:C, 58.25;
H, 6.25; N, 7.6. C44H57HgN5OS requiresC, 58.4;
H, 6.35;N, 7.7%).1H NMR: �H = 0.87(3H, t, CH3),
1.26 [30H, m, (CH2)15], 1.81 (2H, quintet,
OCH2CH2), 4.02 (2H, t, OCH2), 6.98 (2H, d,
J2,3= 8.8, H2), 7.10 (1H, m, H16), 7.28 (H6 or H7,
obscuredby residualCHCl3), 7.44 (9H, m, H11,
H12, H14, H15 andH7 or H6), 7.86(2H, d, J3,2= 8.8,
H3), 7.94 (2H, m, H10), 8.48 (1H, s, CH=N) and
9.21(1H, br s, NH).

Ethylmercury(II) dithizonate
Solutions of ethylmercury(II) chloride (Johnson
Matthey Alfa Products;0.50g, 1.89mmol) and
analytical-gradedithizone (0.48g, 1.89mmol) in
dichloromethane(50cm3 each) were shakento-
gether for 15min with a 1-M aqueousammonia
solution(100cm3). The productwasisolatedfrom
the organic phase following the procedurede-
scribedabovefor the compounds3a–3eand was
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recrystallizedfrom benzene–hexaneto yield ethyl-
mercury(II)dithizonateasa deepredmicrocrystal-
line powder(0.66g, 73%),m.p. 157–159°C (lit.,6

158–158.5°C) (Found:C, 36.95;H, 3.2; N, 11.5.
Calc. for C15H16HgN4S: C, 37.15; H, 3.3; N,
11.55%).1H NMR: �H = 1.45 (3H, t, CH3), 1.93
(2H, q, CH3CH2), 7.03(1H, m, H16), 7.36(4H, m,
H14 andH15), 7.43(1H, m, H12), 7.48(2H, m, H11),
7.89(2H, m, H10) and9.17(1H, s,NH). 13C NMR:
�C = 14.64(CH3), 25.20(CH3CH2), 115.09(C14 or
C15), 122.82(C10), 123.04(C16), 129.39(C11or C14

or C15), 129.40(C11 or C14 or C15), 130.59(C12),
142.29(C9 or C13), 151.54(C13 or C9) and155.58
(CS).
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