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THIN-LAYER CHROMATOGRAPHY OF PHENOTMIAZINE DERIVATIVES 

AND ANALOGUES 

A, Dlf LEENI-IEER 

SUJIhIARY 

Two solvent systems for the TLC separation of phenothinzine derivatives 
and snalogues have been investigated, Group differentiation of compounds at the 
microgram level was ncbieved by the use of spray reagents with increasing osidativc 
propcrtics. 

INTRODUCTION 

Phenotlliazincs and their analogues are currently used for the treatment 
of all kinds of psychotic disorders, Numerous workers have described TLC procedures 
for the identification of phenothiazincsl-l~_aIld benzodiazepines*3-10, 

The present paper reports a TLC system cleveloped for the characterization 
of pllenothiazines, azapllenotliiazines, thioxanthenes, dibenzazepines and dibenzo- 
cycloheptadicnes, 

ESPERIhIRNTAI. 

Amounts of 1z.5 g of Cellulose MN300 (Macherey, Nagel and Co.) and of 12.5 g 
of Silica Gel I-IF,,, (Merck) were suspended in go ml of water and finely homogenized 
with the aid of a miser, Using standard equipment, five 20 x 20 cm glass plates 
were covered with the slurry to a z5o-,um thickness. The plates were dried for 3 11 
in the air and were ready for use without temperature activation. 

sol?vertt systclrls 
Two eluent combinations were examined: (A) chloroform-acetone-z5 y0 ammo- 

nia, 50 : 50 : I (ml) and (B) chloroform-ethyl acetate-z5 y0 ammonia, 50 : 50 : I (ml). 

The plates were viewed under UV light of wavelengths 254 and 350 nm. The 
spray reagents used were concentrated HBr (47-45 %) ; PPN reagent? (5 ml of 5 y0 
FeCl,, 45 ml of 20 % HCIO,, 50 ml of 50 % HNO,) ; Fe3* reagenl? (500 mg of Fe(NO,),, 
So ml of concentrated H,SOI, water to IOOO ml); V”+ reagent (500 mg of V,O,, 



80 ml of concentrated H,S04, water to IOOO ml) ; Cr”+ reagentLo (zoo mg of K,Cr,O,, 
75 ml of concentrated I-I&O,,, 125 ml 0% conccntratcd HNO,, 50 ml of concentrated 
HClO,, water to IOOO ml) ; and iodoplatinate rcngenl9 (5 nil of 5 y0 platinum 
chloride, 45 ml of IO O/, ICI, water to IOO ml). 

Free bnsss OY sails. Amounts of 10.0 rng were dissolved in 10.0 ml of ethanol. 
S~l$l~o~z’dcs. Amounts of 10.0 mg of free bases or salts were transferred to 

a IO-ml graduated cylinder, dissolved in I In1 of 15 9/b H,O, and 0.2 ml of acetic 
acid was added ; after a reaction time of 30 min in a water-bath at Go ‘, the reaction 
misture was diluted to 10.0 ml. 

Volumes of IO yl, representing IO ,446 of compotind, were applied with a 
IO-@ micropipette on to 3 cm of the lower edge of a TLC Jhte in a 2-3 cm line. 
The plate was placed in a cllromatographic tank lined with filter-paper, saturated 
with the solvent system for at least 30 min, and clevcioped over a Io-cm distance 
in about half an hour (ambient temperature IS-20 “). 

Results on chromatograpl~ic bchaviour in terms of relative RF values are 
given in Table I, For pJ~enothinzincs, the relative Rp values were calculated with 
respect to cJiJorproniazine, wlwcns for sulJ>Jwside derivatives the corresponding 
free pllenothiazines were usecl as reference substances. The addition of ammonia 
to both eluent systems affords identical A’s values for salts and free bases, An 

COJJtpOllJtdS Prce Oases or Sal/s .wplro.~itfcs 
-_ -_ --- 

B/lrcntA" Blue,rt 13" -- Elmnl A I;‘lrrcr1l I3 
- ---_.-.- -_ 

.Rd. (~~f4Olll.” Rd. (Rp) c,,, .” Rd. (h!/..)f Rd. (RI+ 
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I, x A rr~i~~oalkyl~lheraol/rinzirzcs 
(a) Dinllrylanrirroel~~~~ 
devivnliws 
Dicthazinc~I-ICI 7.27 I.35 0.6.1. (0.7”) 041g (0*43 
Dirnethosanntc* I-ICI 0.50 0.4.5 o*74 
Dimctlotazinc 0499 0.95 (o.f?o) 0.81 

Profcn;mdnc* I-ICI I042 1.G2 0.10 

Pronicthaainc~ I-Xl 0.96 0.90 0.65 
Propioniazinc IllZLlCiLtC 0,Yg (0.64) o-93 OS74 

(0.64) 
(om 

Thiazinamiuni 0,oo 0.00 0.00 

(b) nialicrrca)NZ’.)ioPropyl 
(o.oa 

dcrivnfivas 
Accprom;dnc nwlcatc 0.72 (0xX) 0043 0.31 O,lS 

Alinwmaainc bitilrtrnto 
(04% 

1,rg 1.23 0.45 O.Ici 
Aminopromazinc fumaratc o,g2 

(WC 
o,s5 0.00 0.00 

Chlorprocthaainc* I-ICI (0.56) 
(“027 

I.15 1.11 0.46 0.1 Y 
Chlorpromn2ino * I-ICI I .oo 1.00 0.31 0.09 

Lcvomopromrr2ine .’ 
malcnte I-22 (0.62) I-24 (O..lS) 0.21 (0.58) o,t2 (0433 

-- 



Mcthiomcprrczinc 
Osomciniiainc~ 
Prointlzinc *I-ICI 
Propiopromaainc ~I-I,IJOd 
Tritlupromnzinc* I-ICL 

I.a Pij-widyylaClryl plreno- 
tlrinzi,res 
Pcc:rxlno HCI~ I-120 
Propcriciazinc 
Thioricla2inc 

I.3 Pipcrutz’~l?yfnll?yl 
pkesollbin~iws 
Acctophcnnzinc dimdcntc 
Disymrinc 
I~It@axwinc* d-ICI 
Pcri~xinc climalonatc 
Pcrphcnnslnc 
Prochlorpcrnainc 

climslc~tc 
ThiopropneiLtc * aIW 
l%iopropcrrizinc tlimcthnrw 

nulphonatc 
Trifhioperneinc* 2I-ICI 

I1.r Abnpherlc~llr~i~tzi~~cs 
Isothipcl~cl)‘l~I-fCl 
Prothipcndyl~ I-XC1 * l-1,0 

II,3 Tlrio.ra~ltlrc~lcs 
Chlorprothiscnc~ I-K1 
Mctlliscnc~I-ICI 

1ll.r Diberim~-6/~i~zcs 
(a) I~uinorlibsuzyl dcvivativea 
DcRlllcthvli~lliprnl~lino~ IX1 
Imlprarn~nc * ‘J-ICI 
Trimcprimino malcatc 
(6) Irwiuostilbcw rfaviuntiue 
Opipnrmol~ aIiC1 

IIZ.a Di6erJcoriinEepi~rle 
Dibcnrephrc * I-ICI 

111.3 DiD~a~~~y~l~l~~pladiclres 
Amitriptylino. I-ICI 
Nortriptylino* IX1 

I.16 (O.G4) 1.15 (o.Gs) 
0.92 (o,Gs) 0.8g (o.Gs) 
0.77 (o,GG) 0.75 (o,sG) 
0.87 (o.Gz) o-79 (0.49) 
K.10 (0.66) I *03 (0.56) 

1.06 
0.70 
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1.07 
0.4G 
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0.31 
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0.40 
O.GG 

(o.GG) 
(0.56) 

o.go 
0.71 

I.12 

o.g5 

(0.66) 
(0.06) 

(0.68) 
(oA4) 

o.oG 
0.29 
0.24 

0.35 
0.23 

0.55 
I.09 

o-15 
0.50 

0.80 

OS44 

1.15 
O.Q2 

(0.33) 
(0#46) 

I”% 
(Z4G) 

g.4;; 
97 

(Odd 
(0+-J) 

(0.33) 
(0.38) 

bG5) 
(0.45) 

0,32 (o.Gr) 
0.91 (0.7 I) 
I,20 (0.68) 

04 

0.85 

I,03 
0,49 

(0.7 I) 

0.23 
0.93 
r-23 

0,21 

(o.GS) 

(0.09) 
(0.71) 

0.75 

I,06 

0045 

(o,sG) 
(%sG) 
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(005G) 

(0.65) 

to*::; 0. , 

0.08 (0.75) 0.15 

(0.25) 
(0.70) 
(o&o) 

0.17 
0.20 
0.30 

(0.72) 

(0.12) 

(0.W 
(WO) 

0.12 (0.40) 0.14 (0.21) 
OS50 (0.65) 0.00 (0.17) 
0.00 (0.27) 0.21 (0.47) 

0.19 
0.63 
o*37 
0.14 
0.00 

(o.IG) 
(OSI) 

;0.9; 
0. 

(0.13) 

0.00 
o.aG 
0,30 
0.18 

0.00 (0.26) 

o,r7 
0.3s 

o*37 
0*33 

0*45 
OS39 

(0.X2) 0.28 
(0.60) 0,14 

to*::! 0. 

(0.20) 

(0.33) 

0.20 
0.18 

o-33 
002‘) 

(O*P) 
(vP) 

(0010) 
(0.28) 

(0.33) 
(0.21) 

L 15lucnt A: chloroform-acctortc-25 ya ammonia. 50: 50: 1 (ml). 
1) ~Slucnt R: chloroform-ethyl ncctstc-25 oj ammonia, 50: 50: I (ml). 

a Rd. RF = 
RI.* of corllpoullc1 

Rp of,chlorpromasinc’ 

fi (R~)~l,l, B Rp of chlorpromnzinc BR mcasurocl on n given chromatopram. 

0 Rd. Rp = 
Rp ol sulphoxitlc 
RF of frco ba-sc l 

t (RI,+ = Rp of lrco base a~ mcasurcd on n given chromatogram, 

K OxoInetnilzino is clifforcnt from othor free bnscs or snlts in being n sulphonc. 
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cscep’cion to this is tliiazinainium, with its inconvertible quiltcrnary ammonium 
structure. The nwrc polar aminopromnxinc sulplioside and perphennzinc sulphoside 
cnnnot bc chromatogrq~l~cd in &her solvent system, nnd propericiazine sulpllosidc 
and acetopllcnnzine sulpllosidc can be clcvelopccl only in clucnt A and thioriclazine 
sulp]losiclc only in solvent system B. In gencrnl, the former seemed to be the most 
appropriate for the separation of free plienothinzincs from their sul1~lwxicles. 

Results on the clctcction of compounds arc given in Table II. Rftcr slxaying 
;I reagent, a hot air stream wns applied for il few moments, resulting in more intense 
stains, The intensity of tllc colours obtnincd decrcascs in the order FPN, Crflf, 
VG+, l?c~+, The opposite rclntionship npplies to the stability ol the colours. For 
csnmplc, plwnotllinzines developed with ITN rcngcnt yield very intense colours 
that exist for only a short time and which mny cwen clisappenr instantaneously 
on overspraying; with 1 c :a* reagent thev produce less intense but stable stains, * 

TAB1.E III 

TLC OF SOMl% BITS’r,\l3OLZTISS IN ELUENT A 

truo~rrrc~~~o~rtncilrcs 
Lc~O~l~p~Ollli~~iIl~ IlllllCiltC 

Dcs~nctliyllcvon~epronlasi~lc nlalcntc 
Levorncprotrlnainc sulphosiclc 
l~csmctliplIcvo~iioproniaainc sulphoxiclc 

1IliLtCiltc 

1 uri@nrtri~rics 
Iniipraininc~ I-ICI 
T3csmctl~ylirnipr;ilili~io~ I-ICI 
Biclcsmctl~vlimipr~~~iiin~~ I-ICI 
*-I-Iyclrosy~~~~i~r~~~ii~ic~ IX1 
z-W;ycIros~tlcs~ncthyliInipr~rl~lillc.I-ICI 
Iminoclil~cnzvl 
a-I-Iyclros~i~~ii~~ocli~c~~~yl * I-ICI 

DiDwocpinrs 
Dibcnzcpinc * I-ICY 
5-Mcthyl-1o-/3-~notl~ylaminocthy~-~o,1 r-dihytlro- 

r r-oso-51~I-clibcnzo-[D,c] [I,-+]-clinecpinc 
5-hIcthyl-ro-/3-amit~octhyl-~o,1 I-clihydro-r I- 

oso-51-I-clitcnro-[b,e] [r,4]-diazcpinc 
ro-~-DilllctllVlirmill0~tl~yl-I0,lr-clil~yclro-I I- 

oso-gI-I-ciibcnao-[D,o] [I,.+]-clinzcpinc 
ro-~-hIcthylrr~~~i~~octl~yl-~o,~r-tlihydco-rr-oso- 

5I-I-tlilxnzo-[b,c] [r,4]-cliawpinc 
10.P-..\minocthyl-ro,t r-clih~clro-rr-oso- 

JI-I-tlibcnzo-[b,e] [r,4]-tltn2cpincl 

Anribriplylirtcs 
Amitrlptylinc * I-ICl 
Amitriptylinc-N-ositle 

Novlriplylirrcs 
Nortriptylinc * IX1 
Dcamcthylnortriptylinc* I-ICI 

O.YI 

0.43 
0.17 

0.07 

o.G5 
0.27 
O.iG 
0.32 
o.oG 
0.88 

0.90 

0.54 

0.24 

0.59 

047 

0.19 

0.50 

0*55 
0.00 

0.25 
o.go 

1.00 

0.53 
0.21 

0.09 

1.00 
0.41 
I.17 
OS50 
0.09 
I*35 
1~39 

r.00 

0.44 

1.09 

0.87 

O-35 

0.92 

1 .OO 

0.00 

o-45 
I &.I 

n Dotccted by I-IBr rcnyent, 



Group differentiation following tile oxidative series of the reagents is feasible: 
phcnothiazincs react better with I:c”+ and VG+ rcagents, phenothinzine sulphosides 
with HBr, thioxanthenes with Marcluis reagent*, dibenznzepinc and dibcnzodiazepine 
clerivativcs with CrU+ reagent, and dil~enzocyclol~cptrtdienes only with iodoplatinate 
reagent. Compounds lvith additional double or triple lm~ls in the Ii,-substituent, 
such 8s propioniazine (-CO&H,), aceproniazine (-COCFI,), propiopromazine 
(-COC,H,) , propcriciazinc (-07)) acetophcnazinc (-COCI-I:,~ ancl thioproperazine 
(-SO,NMe,), or in the triq*clic systcni, such as opipraniol (-CI-I=CH-), can be 
made visible through their strong fluorescence under UV light. After spraying 
with Cr”+ reagent and inspection under WV light of wavelcngtli 254 nm, chlorpro- 
thixcne is seen as a pink stain with green-y&w fluorcsccnt edge, while opipramol 
is detected by its characteristic green-yellow fluorescence. 

In general, plienotliiazines give yellow, orange, pink or pink-violet colours. 
Exceptions to this are levopromazine, blue (R, = OCH,) and methiomcprazine 
and thioridazine, blue (I+ SCI-I,). Two phenothinzincs, dimethosanate and oxo- 
memazinc, cannot be detected with Pc ?-k, VG+ or Cr”+ reagent, The first product 
possesses an csterifiecl carbosyl function Iocatccl on the ring nitrogen, whereas the 
latter is characterized by its cloubly oxygenated sulphur atorri”(sulphone), 

All experiments were carried out on 10-~6 amounts, but detection limits 
are estimated at the 1-2 ,ug lcvcl. Inspection under short wavelength UV light 
after spraying with Cra+ reagent lowers the detection limit for chlorprothisene 
and opipramol to about 0.01 pg. A similar effect occurs for thio.santhenes if Mar- 
quis reagent is used as the spray solution combined with viewing under UV light. 

In practice, active substances are macle visible by applying a definite sequence: 
UV inspection (254 and 350 nm) for absorption or fluorescence, Fe3+ reagent 
(phcnothiazines, azaplicnothistzines and tliiosantlienes), VG+ reagent (as for Fe”+ 
reagent, and also irninodibcnzyl derivatives), CrO+ reagent (dihenzazepines and 
dibcnzodiazepincs), UV inspection (254 and 350 nm) for typical fluorescence, HBr 
(sulphosides) and iodoplatinate reagent (dibenzocycloheptadicnes). 

It can be seen in Table III that free compounds, mctabolites as sulphoxides 
and N-desmethylatcd products may simultaneously be separated and detected in 
eluent A, The clescrihed system is now in routine use for the screening of estracts 
of body fluids in clinical tosicological caks, 
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