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abstract - meultra-violet absorption spectra of phenothiarine derivatives are reviewed 

although the literature is replete vith the studies of phenothiazine, very f e w  references 

dealmg with the ultraviolet absorption npecrra of nuclear phenothiazines are to be found in 

literature. m e  apphcarion of this fundamental technique in structure elucidation, characteri- 

sation and identification of this class of cornpun& is sfill at its infancy. 

carrelations between w spectra and the structure of phenothiaaine derivatives were inves- 

tigated by cauqil and casadevaill, ~inyazhko and mrkevich2, warren et.al.3 and others4-7. mere 

are important differences between the spectra of 2- and 3-substituted derivatives. An alkyl or 

aminoalkyl in pslrion 10 affects, but not mvch the spectra of both phenothiaeine and phenothialine 

5-oxides, while N-acy1atiC.n affects the spectral parameters to a greater extent. A11 of these 

spectra1 changes consist of shifts and variations of the intensity of the tuo absorption maxima 

characteristic of phenothiazine and its derivatives (253 nm and 320 nm for unsubstituted pheno- 

thiazines). 

Phenothiazine derlvativer react with concentrated sulphuric acid either alone or in con- 

junction with other oxidants such as ferric salts to give products with absorption patterns dif- 

ferent rrom those of the original compaunds in both the visible and ultraviolet regions of the 

spectrum. mis oxidation method was used in the identification and estimation of many phenofhra- 

zine drugs by spectrophotometer8-16. street14 recorded the absorption maxima of a number of 

phenothialine derivatives in the ultraviolet regions of the spectrum before and after treatment 

vith sulphuric acid and based i quantitative array as well as method of qualitative identifica- 

tion on the intenrlty and position of the peaks in the region 270 to 300 nm. 

Becket & &I7 have reported on the different absorption maxima in the visible region of 

the spectrum for the various derivatives in concentrated Eulphuric acid solution and used the 

extinction valuee for a semiquantitative array in studies of the metabolism of chloropromaaine(1). 

 or thidenrificarmn of promaalne glycuronlde of unknown structure, spectral studies of various 
,-,, 

hydroxy phenothiazines after the treatment With sulphuric acid indicated that sufficient differ- 

ences exist to enable the position of ring hydroxylation of promazine metabolites to he determined. 



In the case of halogenated phenothlazines, systematic determinations were carried out by 

nupprecht" and the dependence of the position of the absbrption maxima upon the aoaunr and 

nature of the halogen atom were deduced from the uv data. 

Spectroscaplc studies on C-substituted 5' species obtained by oxidation with sulphuric 

acid revealed that 3.7-dimethylphenothiaziii is oxidised by strong electron accepror to the mr- 

responding 5' species1g'20. 

Skoroaumov g al.Z1 have used the technique in the identification of the methyl ester of 

10-methyl-3-phenothiaziiicaibbbb acid and its aulphoxrde by obtainmg chsracterrsrrc distinct 

W spectra. 

me ultraviolet spectra of the phenothiazines are characteristic both in wave length and 

in intensity. ~ w o  peaks were observed, the first and most intense in the region 250-265 nm and 

the second in the range 300-325 nm. me exact location of the peake in both regions is dependent 

upon the nature of khe subsfituent in the 2-position. ~alogen subarituents such as chloro, hromo 

or trifluoramethyl at 3- and 7-position appear to exert a slight influence in the form of small 

bathochromic shifks of 2-4 nm on the more mrense peak m the 250-265 nm region. me trifluora- 

methyl effects a slightly stronger shift than the chlora analog. It has been further observed 

that the alkyl side chain containing an amino group causer slight shifts in the peak locations 

and the amount of shift i s  related to the length of the side chain, which 1s to say the proximity 

of the mine group LO phenothiazine nucleus. me amino group has been found to exert a slight 

influence even when located at the end of a 4-carbon chain2'. 

Phenothlazinee with a carbonyl group in the 2-position are exceptions to the general rule 

regardmg the location of the three ultraviolet peaks. Such compound exhlbite strong absorption 

peaks m th$ range 240-245 nm and 275-285 nm. 
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me nitro group in thel-position in relacion to NH group causes a strong bathochromic 

effect with an increase of the intensity of the long wave band, whxh could be explained with 

intramolecular transference from NR to NO group3'. 
2 

~n alkaline medium nlrro derivatives show a strong bathochromic ahift of the longvave 

maxrma as a result of the ronrzatron with a splitting of the proton and a transference of the 

charge with the formation of ~ ~ ~ i " o i d  structures. 

~ h a u d h a r y ~ ~  while studying the characteristics of nitrophenothiaaine has observed that 

nitrophenothiarines exhlbited moderately strong maxima in the region 242-258 nm with a broad 

shoulder m the reglon 298-324 nm. lyl interesting feature is that in the compounds containmq 

2-nitro groups a t  1- and 3-position, this shoulder appeared at 298-302 nm and the phenothialines 

containing a nitro group at 1-posltian and a chlorine atom at 3-position, it is shlfted to 304- 

314 nm. me phenothiazines having only one nitro group at 1-poartron exhibited this shoulder at 

321-324 nm in addition to the usual strong maxima in the range of 251-253 nm. The appearance 

of the broad shoulder having their origin in the n -)7+ transition of single chromshoric group 

such as nitro group, in the case of compounds 12-41 at 298-301 nm may be attributed tc the pre- 

sence of two withdrawing groups at !-positrons, whereas in compounds 15-71, it appeared at 

304-313 nm. This is due to t h e  combinaLlon of one electron donating and one electron withdrawing 

groups. Compounds 18-10) showed this band aC 321-324 nm, a bathochromlc shift of 1-4 nm in the 

R-Band value, which has been attributed to the presence of a single chromophoric nitro group. 

The hypsochromlc shift in the R-Band value is less for the combination of one e- and p 
directing group with a m-diiecting group 15-71 than for both the m-d~recting substituents 

12-41. 

In case of 2.7-disubstituted phenothiarines, it has been ohserved that the substituents 



at ?-position play an important role in the structure elucidation by UV. Phenothiazines having 

a methyl or methoxy at 7-position have an intense maximum at 257 nm, an additional peak at 215- 

221 nm and a shoulder between 325-327 nm range, whereas phenathiazlnes havlng a nitro group at 

7-position have a main absorption band at 247-254 nm, which is slightly at lower wave length 

and the orher peak at 227-229 nm and a shoulder at 304-310 nm. 

A bathochromic shift of 2 nm,in the more intense peak in 250-256 nm regionwas observed 

in all phenothlazines having halogen, alkyl or alkoxyl group at 7-poeitian. 1" the visible 

region. 1.8-disubstituted phenothiazines (8 - lo1 gave a maximum at 488 nm, while 2.7-disubsti- 

tuted phenothiazines (12. 14.151 absorb in the 444-450 nm rerlon. 1.3.8-Triaubatituted pheno- 

rhlaaines (3.5.71 exhibited maxlma at 410-430 nm. ITable 21 

When both the 3- and 7-positions are occupied by alkoxy groups (methoxy or ethoxyl the 

bathochromic effect is noticeably stronger Ill nml as compared with that arising from halogen 

substitution. 

klypsochrormc shifts m the second maxima (305-326 nml are exerted m these 3.7-disubsti- 

tuted phenathiazines. Such shifts are stronger in haloalkoxy or dihalophenothiazines 115-20 n m l  

m a n  m dlalkoxyphenothlazines (10-12 nml. 

In cast of 3-snlphonylphenorhiaziiii molecular extinction (268 nm band1 was found constank. 

The 2-methylsulphonylphenothiaziii absorption Was stronger (log 4.641. The shift in absorption 

of 12 nm (from 268-280 nml resulting from the addition of a second benzenesulphonyl group to the 

7-position of 3-phenylsulphonylphenothiiiiii compares closely with the shift of 14 nm 1254-268 nml 

6 resulting from the addition of a single benzenesulphonyl group to the ?-position of phenothiazine . 

N-Alkylphenothiazinee were show, to have a small bathochromic effect in the shortwave band 

of the spectrum (1-3 nml and a large hypsochromic effect in the longwave band (10-15 nml. This 

hypsochromlc effect has been attributed to the conjugation degree of the electronic pair of nl t i ro -  
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gen as a result of the epace preferred configvratlon '.H extra" in contrast to the configuration 

Of "tl htra" for the M1 bond36. 

elazek & have studied the effect of the substituenrs at 10.3.1-positions of the 

phenothiazine derivatives and have concluded that substitution in the 10-position cavsed mostly 

a hypsochromic shift of absorption maxima, whereas substitution in 10- and 3-positions or 10.3- 

and 1-position did not change the absorption maxima. In some compounds, e bathochromic and 

hypsochromlc effect in the individual phenothiazine derivatives eubsriruted in lo-pos~tmn is 

caused by extending and branching the aliphatic chain of substituted alkylamine and by the pre- 

sence of a saturated heterocycle. ~ravps like 0-alkyl, n13, halogens. M, so2m2. ~ - ~ l k ~ ~  

at 3-position in compounds 1181 having propylaine or propylpiperazine 117) at 10-position brougw 

about a sirnllar barhochromic shlft and hypsachromic effect of the absorption maxima and minima. 

Substitution in the 1-position increased the bathochromic ehift and hypsochromic effecr of 

the basic substitutions in lo- and 3-positions. Using 0.1 M H C ~  as solvent, a small bathochromic 

shift and hypsochromic effect were observed. 

~endybayer~~ observed that in case of 10-piperazinylphenothiaziie1161 the integral mten- 

slty of bands and power of the oscillator can serve as valuable indicaflons for the identiflca- 

tlon of separate phenorhiazine derivative. me absorption muima of these derivatives 1161 are 

characterised by their being m three regions up to 235. 259-263 and from 294-311 nm. 

Similarly, 10-dialkylaminoalkylphhhhthhhhiie 1171 having absorption bands at 208, 248-253 

and 248-313 nm showed considerable widening of the second absarptron band, narrowing of the 

third band and increase in the lnfegral of the 2nd band2*. 



Alk 
I 

The W absorption spectra have also been used in detemlning the presence of chlorproma- 

zine I11 in human tissues. me method involved the oxidation of the extract with hydrogen pero- 

xide into rulphoxlde. m l s  gave a characteristic absorption spectra at 300 and 340 mS4. 

In general, the more characteristic drugs shoved a very strong central absorption band 

near 255 nm in aqueous acid solution. R dilute aqueous base produces a maximum shift of few 

nanometers and a slight increase in absorptivity. h upper reeker band "near 300 nm is invariably 

present. Phenorhiazines isolated from biological specrmens contain sulphoxrde metabolites which 

have 4 or 5 m a x m  between 230 and 350 

~t was shown that the introduction of an oxygen atom brmg substantial changes into the 

character of the spectra. The free electronic pair decreases its participation in the conjuga- 

tion of the system as a result of the strong polarisation of the S + O  bond which leads to a 

breaking of the electronic structures36. 

In nitraphenothiaziine oxides and svlphanes a similar bathochromic shift of the longwave 

maxima in alkaline medium war  observed but in a considerably lower degree than their unoxldared 

analogs36. 

In sulphoxldes, the presence of groups like C1. CF3, Sa( and S02NIM312 produces cor- 3 

relating bathochrarnlc shifts with the exception of the 267 nm absorption and also appear aa 

the most devlaring of all the correlations found. The CN gmup Zits w e l l  as a bathochromic but 

shows up off-line hypsochromic subetituent for the 307 nm band. Acceptable correlations exist 

for the -E l i 3  as a hypsochromic for the 232 and 294 bands and as a bathochramic substitvent for 

the 274 nm shoulder, but not, however, far the strongly hathachromic 249 nm abso~ption~~. 

The erructures of 3-azaphenothiazlne 1191 and its 3- and 10-alkylated der~vatives 120, 

211 were s u ~ ~ ~ ~ t ~ d  by their w spectra. 3-~zaphenothiarine in 50% ethanol gave an intense 
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maximum at 258 nm, whlch is replaced in acid solutlon by two  maxrma at 267 nm, and 274 nm 

mis bathochiomic displacement is a of increased resonance of the cation 1221 
62 

3-aaphenothiazine as a weak base has its salts partially dissociated in dllute solution, 

and i t s  uv specem is a camposlre of the w e c t m  of the caemn 22 and the free base 19. 

me Ov spectrum of 10-(3-dimethylaminopropyll-3-a3aphhhhfhiiii dihydrochloride (211 in 

10% ethanol rs srmilar to that 3-alilphellothiazine hydroohlorlde. In acrd and a l k a l m e  solu- 

tion, the spectrum is again the composite of the cation (231 and of the free base 1211. 

In case of 3-(3-dimefhylaminopropy11-3-a~aphhhh~hiiiiiii chloride hydrochloride I211 thB UV 

spectrum remains vnchanqed in 50% enthanol and in acid solutlon. but gives a new shoulder at 285 

nm in alkaline so1utron. mis is because Of the strongly basic nature of the compound, an alka- 

line ~olution ia required to alter the spectra of the "quaternary salt" by removing a proton from 

63 
the onium ions to form the corresponding anhydronlum base . 

mis interpretation ie supprted by m e  fact that *en the anhydronium baser 

are d~~soived in ch~orofo~the UY spectrum of the solutions have the characteristic shoulder at 

62 
284-285 nm, whereas in 50% ethanol the spectra of the quaternary salts are obtained . 



Spectrafluorometric measurements have been used for the identification of phenothlarine 

derivatives qualitatively. However, no coneistent relakionship could be established between 

fluorescence spectra and the type of substitution of the phenothiazines in the case of the un- 

oxidised solutions. Oxidation of phenorhiaeines was found to produce a large increase in the 

amount of fluorescence measured. It could not be determined whether the compounds oxidised 

were the sulphones or sulphoxides. Changes in pE affected phenothiazine fluorescence both quali- 

tatively and quantitatively. 

me wavelength a t  which the maximvm activatmn and fluorescence readings were observed 

are given in Table 3. 

Recently diffferential fluorescence technique has been used for analysis of some pheno- 

64 thiariine drugs in establlshlng their compas1te purity . 

SOLVENTS 

a. Methanol h. Ethane Nltrrle 

b. Heptane-isoamyl alcohol k. Chloroform 

c. Acetic k i d  1. Dioxan 

d. Ethanol (95%) m. Potasslum Eydroxide 

e. ~ydrochlorrc acid (0.1 NI n. water 

f. Sodium Hydroxide (0.1 N) o. Ethanol (50%) 

g. Sulphuric *id (0.1 N) 
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Compound 501". maorption mxima l~sorption ulnlma ~ e f .  

sax. m./1og max. m./loge 

A.  Nuclear Substituted Phenorhiar~nen 



Sol". Absorption Maxrma Rbsarptian m n m a  Ref 

max. nm./loq max. nm./loge 
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solv. ~bsorpt~on ~ a x i m a  ~bsorprmn ~ m l m a  Re•’. 

max. nm./loge max. .,,"./loge 



~~~ - ~ 

Compound Solv. ~hibsorption ~ a n r m a  Absorption ~inrma ~ e f .  

max. nm / log max. nm / log 

3-Farmyl-lo-methylphenothiaziii a d a c t m e  k 

3-Chlaro-lo-methylphenothi&ziii azlactone h 

3-Chlora-10-phenylphenothiaziie azlactone h 

2-Chlora-10-(3-ethylamlnoprapylipheno- d 

thiarine hydrochloride 

2-Chlaro-10-(3-dimethylammo-1-methyl- d 

p~opyllphenothiarine hydrochloride 

2-Chloro-lO-l3-dimethy1am1nn-2-methyl- d 

~~0~~1)phenathialine hydrochloiide 

2-Chloro-lO-l3-drmethylmiii-2-ifhy1" d 

propyllphenothiazine hydrochloride 

2-Methaxy-lO-l3-dLmefhylamina-2-methyl d 

p~opyllphenothlaame hydrochloi~de 

ph.nothiarlne-p-.thylbe"ze"e- a - 
sulphonylimlne 

Phenothiarine-benzenesulph~henothiarine-benzenesulphonylrmine~henothiarine-benzenesulphonylrminey11miii a 

Phenothiarine-p-rnethylb~henothiarine-p-merhylbenaene~henothiarine-p-merhylbenaeneaaaa - 
sulphonylimlne 

lO-l3-Dimethylaminapropy11phenothiaz~nf a 
hydrochloride 
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Absorption maxima ~bsorption minima 
max. nm./lose m x .  nm./loge 

R e f .  

7-Diethylammo-3-phenothiazone 

2-~mntylamino-3-phenothiazone 

2-Methylamino-3-phen0thi2-~ethylamino-3-phe"0thiazone2-~ethylamino-3-phe"0thiazone2-~ethylamino-3-phe"0thiazone2-~ethylamino-3-phe"0thiazone2-~ethylamino-3-phe"0thiazone 

7-Methylanilino-3-phenothiiiiii 

2,7-Dianilino-3-phenothia=one 

2-1~-NikroanilinO1-3-phenafhiazine 

2-Ethylanilino-3-ph2-Erhylanilino-3-phenothlazone2-Erhylanilino-3-phenothlazone2-Erhylanilino-3-phenothlazonethhhhhnn 

2-Anilinaphenothiarone-3 

2-~ll~no-4-br-ophhhhfhhhhhD~-3 

2-linilmo-4-chloroph2-linilmo-4-chlorophenorhlazone-3nnthhhhooe-3 

2-lin~lino-4-bromoph2-iurllino-4-bromophenorhi..one-32-iurllino-4-bromophenorhi..one-32-iurllino-4-bromophenorhi..one-3rhiiiiie-3 

2-Milmo-7-bromphenothiiiinn-3 

2-Militio-7-chlorophenothiiione-3 

Benzolalphenothiazine 

4- 1Benzolalphenothiarine-4 1y112.6- 
drphenylpyran perchlorate 

qirrolol3.2.l ,kllphenothiarlne-2- 
carboxyldehyde 

q.rroloI3.2.1 ,kllphenorhiazine 

Imidazo14.5,I.kllphenoOliazine 
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Compound 801". Absorption Maxima iibsorption M1"lma Ref. 

max. nm. /loge max. m. / loge 

2-Propronyl-10-13-drmethylaminopropy1) 

phenothiar ine  phosphate 

IProprapromarlne phosphate) 

Propiapromazme sulphoxide  

3-Trrfluoromethylpr3-~rrfluoromethylpromarlne3-~rrfluoromethylpromarlne3-~rrfluoromethylpromarlne3-~rrfluoromethylpromarlne3-~rrfluoromethylpromarlne3-~rrfluoromethylpromarlne3-~rrfluoromethylpromarlne 

Trrftarlne 



Compound Sol". AbaDTptL~n Maxlma Rbsorption Mlnima Ref. 

max. nm./1og max. nm./loge 

e 

~minopramazine fumarare sulphoxide e 

2-Chloropramazine hydrochloride a 

e 

•’ 

k 

2-Chloropromarine sulphoxide b,c  

d 

a 

2-chloroprmazine sulphone b . c  

d 

7-~ydrachloroprmazme qvaternaq d 

rodide 
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Compound Sol". Absorption mxrma Absorption Ninrma Ref. 

roax. m./loqe mex. nm. / loge 

Prochloiperazine-benzenesu1phhhylhhhhh 

Perfenaerne hydrochloride 



Solv, absorption mxima Absorption Mln- 
wax. nm./log" wax. nm./log" 

Ref. 

2-Trrfluorome~yl-lO-I3-1l-12-hydroxy- 

ethyl)-4-piperaziny1)propyllpheno- 

thiazine hydrochloride 

Fluphenazlne hydrochloride 

Fluphenarlne sulphoxrde 

2-acetyl-lo-13-11-12-hydroxyethyll- 

4-piperazinyll-propyllphenothlaaine 

dimaleare 

Acetophenaline dimaleate 

1012-methyl-311-hydroxy-ethoxyethyl- 

4-piperazmyllpropyllphenothiazine 

(Dixyrazine) 

Dixyrazine sulphoxlde 

Methdilazine hydrochloride 
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g 

Thiopropazafe sulphoxrde e 

2-~eth~lmerca~to-lO-[2-N-methyl-2-pip~~~- a 

dylllphenothiazine hydrochloride d 

imioridazate hydrochloride1 

e 

f 

Thrarldazine sulphoxrde e 

~iperacerazrne hydrochloride d 



Methiameprarlne sulphoxide 

2-D~methylaulphaalno-10-12-dimethyl- 

ammopropyllphenoehiaziie methane- 

sulphonate 

i~im6thothiazme rnethanesulphonate 1 

Dimethothiazine-cobla complex 

Dlmethothiazine sulphoxide 

2-PropionwlO-12-dimefhylammopropylI 

phenothiazine maleare 

l~ropiomazme maleare) 

Propiomazine sulphoxide 

10-12-Proplonyl-lO-I2-methylamma- 

propyllphenothlazine hydrochloride 

(Profenamine hydrochloride1 

Profenemrne hydrochloride rulphoxide 

2-Chloro-10-(3-dlethylaminoprapyll 

phenothiazine hydrochloride 

lchloropraethazine hydrochlorrdel 

Chloropraetharine sulphoxide 

lo-l2-Diethyl~inoethyllpheno~h~arine 

hydrochloride 

1DletharmeI 

Diethazine-coblat complex 

Diethaline sulphoxlde 

10-12-Dimethylaminap~opylIphenorhrarme 

hydrochlorrde. 

(Promethazme hydrochlorldel 
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AbIorption Maxima 
wax. nm./1os. 

~romethazine hydrochloride sulphoxide 

lo-[N-Methy1-3-piperidyl)methyl- 

phenothiazine 

(Pecazine) 

thiazinyl-10-carboxylafe 

hydrochloride 

Dimethozanate hydrochloride 

Dimethozanate sulphaxide 

10- (2-himethylarm~niumpropyl) - 
phenothiazine methylsulphonate 

miazinamium methylsulphonate 

miazinamlum methylsulphonare 

cobalt complex 

miazinamium sulphonate 

Memazine 

Absorption unime 

45.47.48 

52 

52 

256.5,280.5,310 46 

222, 276.5 3, 23 



Compound Absorption wlma Absorption Minima 
Max. m./laqe Ref. 

Max. m./1og 

Memazine nulphoxide 

Memazine sulphoxide-cobalt complex 

10-~3-Dirnethylaminopropy1)-l-aza- 

phenothiazine 

(Tsothiapendyl) 

Parathiazlne hydrochloride 

Morazine (basel 

Perazine (dimdonate) 

Ridaeine (base) 

Mepazine hydrochloride 

Phenazine hydrochloride 

Rcetylphenothiazine hydrochloride 

Dizyrazine (base) 

Methdilazine hydrochloride 

Phrenolon 

phenylph+nothiazine 335 

5-(Ben~ylmethylamino)-5,5-dihydro- h 347, 308. 243 

10-Phenyiphenothiezine iodide 

S-(Benzylmethylaminol-5.5-dihydro- h 241, 302, 355 

lo-methylphenothiazine lodide 

5.5-Oihydro-lo-memyl-3-piperidinium h 242, 267, 307, 350 

-1-ylideng phenothiazine iodide 

3-azaphenathiazine o 238, 269, 275, 306, 380 

l0-3~Dimethylam~nopl0-30-3-aza-l0-30-3-aza-pyl~-3-aza- f 235, 258. 308 

phenathiarme 232. 258. 317 
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araphenothlazlne anhydroni"," base 

3-(3-N-plperrdinopropyll-3 

azaphenothlazinium chloride hydrochloride 

3-(2-N-piperldmoethyll3-azaphenothlazmium 

chloride hydrochlarlde 

3-12-~lmlnoefhyl)3-araphenathiarlnrum 

bromlde hydromomlde 

3-Methyl-3-araphenothhhhhhiii lodrde 



Compound Sol". iibsorption ~axima libsorption ~inima ~ e f  

max. "rn./loge rnax.nm/1og 

2-Rmino-4-chlara-8-merhyl-l.3.9-tri- 

araphenothinzme 

4-mino-8-methyl-2-methylfhio-1,3,9- 

triaraphenathiaxine 

2-hino-7-chIoro-4-hydraxy-l.3.6-tri- 

araphenothlaerne 

2.4-Dlchloro-7-methoxy-1.3.6-tri- 

alaphenafhlazrne 

4-mmo-4-hydroxy-7-methhhy-lr3.6- 

trrazaphenothiazine 

2.4.7-tiichloro-1.3.6-trrazaphena- 

thlarlne 
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sol". msorption ~ a x i m a  absorption Minlmil ~ e f  

max. nm./lag max. nm/loq 

d.m 

Phenothlarme sulphone k 

10-Methylphenothlarrne sulphone k 

3.7-Dlchlarophenothial~ne svlphoxlde d 

7-Chlaro-10-ethyl-3-n~iiipheiithiiiiii k 

sulphone 

7.3-Dichloro-l&ethyl-3-nrtrapheno- k 

thiazine sulphone 

3-Mino-7-chlaro-10-ethylphenothiaziii k 

sulphane 

3-Wino-7.9-dlchloro-10-ethylpheno- k 

rhiazine sulphone d 



Visible Spectral Data of Nuclear SvbstituLed Phenothiazines 

Compound mX./1ose Ref. 

actlvatmn and Fluorescence Maxima of ~henothlazlnes 

Compound 
Subatifution activation Max. nm Fluorescence Max.= 

Position 2 Position 5 Unoxrdised Oxidised Unoltidised Dxidised Ref. 

Phenothlazlne C1 S 340 360 470 440 7 

Methiophenothiazine S-CR S 310 390 440 385 7 
3 

Trifluorophenothiazine CF3 
S 300 350 440 410 7 

Thiethylpexazine S-C H S 285 360 470 445 7 
2 5 

Prochloroperazine C1 S 325 340 450 380 7 

Trifluoperazine 
CF3 

S 320 350 470 405 7 

Trifluoperazine 
CF3 

S=O 360 350 410 405 7 
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Compound 
svhstlturion acrlvatlon "ax. m ~lvorescence mx.nm 

Poslrlon 2 Position 5 "noxidised Oxidised "noxidised Oxidised Ref 

H 

C1 

"1 

0."" 3 

-3 

CF 
3 

S-CH 
3 

CH 
3 

C 

P 
C - C H  

2 5 

BT 

C1 

S-CH 
3 

0 
U 
s-CB 
11 3 
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