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BIFR L7, ROWTIy J— )V EEK (1:1) ICHEmL
7ot%, BOHERSREANCHGE Uz, RBICTFR L 2R3 BIT
B %KL, SPF 245 7-. 6Nz SPF 2 ERIC
GAETHDWRERLBEL, BB SPF & LTHEHALZ.
"H ML (NMR) (DMSO- ds, 500 MHz) 16 6.551
(2H,s), §7.142 (2H,s), §7.193 (1H, dd, J=7.6,1.1),
§7.575 (1H, td, J=176,1.1), §7.642 (1H, W, J=
78,1.4), §8.013 (1H, dd, J=7.8,1.49)}, MS {=KkA
F VEESH (SIMS): m/z =401}. SPF D™ % Fig. 1
12T,

2:1+2 HEORH CPzEW: BRrurTu<y
v (Sigma ) —ERIHEEKZMZ T, 1.0X 10" ° mol
dm PHEREREL, BEKICAN, BIRTELZ. RE
WA R, BEUKT10/BHML, 1.0x10 *mol dm *#&
WELTHOBHALZ., ZOMOEERD, —E&2 KB
AKHLLIWERAY 27—V THEML, 1.0x10 *mol dm * %
Bz 7, —HMOEERIIOVWTIL, PED 1.0
mol dm *HEEETHML 7%, KH/KT1.0% 10 > mol
dm B E L7

SPF ¥ : &8 L7z SPF 40 mg 2 BHEIZE 20, 1.0
mol dm ~* KEEILF + U 7 AKEH 1 ml THEPL, KT
1.0mol dm *IEEECHAIL 7218, A%/ — L TE&E% 100
ml ? 1.0 X 10" mol dm ™ SPF &M & L THEL, BHOIK
AR L7,

Mo (VI) #&#: FCHMEBEROHTWBESHHE) 757

Fig. 1 Structure of SPF

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

734 BUNSEKI

REHEWL (1000 ppm) ZBEEAML, 1.0 X 10’ mol dm ™’
Bwime L7z,

Tween 80 A : Tween 80 (Tween 80; polyoxyethylene
sorbitan monooleate MP biomedicals, LLC ) 1.0 g X
o, FEAKREMAZ L RAMLZ2%E, £8100ml D 1.0%
Tween 80 FHAZTAHL 72, AEZILE030um DX ¥ T
FTANS—ERHWCKINFAL, BN FRzEH
L7

FEAEW : 0.2 mol dm ™ ° HEEK 1 0.2 mol dm ° BEEEF b
VY AKEWE pH A— 7 —THREL 2P EHERAEL,
pH 2.0 DREFR & LTz (Walpole RRER) .

ZOMOREIIHIIFRMEZRBEETZ0TE TH V.
F72, AREBRTIZI VU ARTHE Academic A 10 B MilliQ (<
L BREKEMHE L.

2.2 & &

BINARZ PV R OB EORIE : BEH Uv-160 &5
FHEFZE A, EVIEEE 10mm OFERE YLV E2MHEH
L7 '

pH OHIE: WHBF11 BA 5 AHEGEMpH A — 5 —
ZRHW.

2:3 CPZ DIEETFERE

0mlDAAT T AT, 1.0% Tween 80 A 2.0 ml %
A, KWT1.0X10"° mol dm ™ * Mo (V1) ¥ 0.5 ml,
0.2 mol dm~* Walpole #E## (pH 2.0) 2.5ml, 1.0 X 10~°
mol dm ™’ SPF {1 0.6 ml, RK\T 0.2~ 7.0 ug/ml ® CPZ
BWEMZ, BEAKTEE1I0ml £ T5. ZOBERZ L
BALGALEBREICRL, FiE T30 0MiEFER, CPZ
DHEEBEWC TR L TH R BELR BN i
525 nm TOWNSELFEL, 55 LOIER L TRAKR
BERID CPZEEZRDS.
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3.1 EBRHEORE

3:1-1 REDHLE AZECUSIINT LRI
EMEL72& 25, Walpole B % 2& 25 ml MR T
WM pH 2.6 ~ 2.9 ITEHEME LA X, 525um I8
JABEEE—EMEE R L.

3-1-2 FREEMFIOZE ARTL2ERFE, S
RHFFELZVEZICR LI CHET L LMK T S, L
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zHWE LT, $ERERSICES LinwEEX N5
A 4 1% (Tween 80, Tween 20, Brij-35, Triton X-100,
ﬁUE:w7w:¥w,77ETjA*,x%WhWU—
A), BB EFTTICEA LT VM (59 VEREET MY
T h, TTUYV—=)VOT), A+ GREbY X Fu
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AFTFTIYNT VEZTI L, HILEF VMY RXF VT VED
v L) REGEEHERIL-EZS, EAFVHED
Tween 80 #i % WV /2 & &, RETEEAZHWRVEEL
BB 10 B0oRERZRL, B2, LIESHEBLTY
WERIEE AU L o7, Tween 80 E L L TlE, &F
10 ml 125 L 1.0% Tween 80 # 2.0 ml V5 Z 212 L7z,

3:1'3 EBAACOBERVBEOXE =il
PERTIERAA VEBRELZLZA, 4 ¥ A10D),
Ay PUYAMD, THIZTAMD, $0D, 3%
Y, Vs, F¥aQv), Yraz=vaQqv),
NTZHAV), NFTTLN), =TV, FFL
V), EVIFVD, ¥VFAFYVD) 3L, F4
Y(IV) RUE) 77 (VD) AR BEETART 52,
BEDODEIDVIVENTH o7z, T2, 2B 10mlISH L,
1.0X 10 *mol dm ™ ®> Mo(VI) % 0.5 mI 27z & &, &&d
BWIREE R L.

3°1-4 SPFBEDEE MoVl —E&8 (1.0x107°
mol dm™® 0.5ml) &L, 1.0%10 > mol dm™* SPF &
0.6mlfllZ72& &, 525 nm (2B B ENGEIZITITHRAM
L7z,

3-1-5 RECHERVBEEDOR 2:3 OB]IET, £
BTOHBERMEZ 10~180 5 L BL &, RSB OK
HEAT-72L25, 307 HBETLLEERDBVIOLE
#mRU7. —7, 40C T 20 FfMmiE#E, 5 5EAGS LT
BRI, FRBFEEOBOLE LD RV ELZRL
2. LizdioT, RBAREE, MBI ) EREIMKTT
LI ENBOOLN, BIRTHETLHEEERLZ. E
2, REDMEFEZELRFT L2 TS, 23 THRRAH
CHEzRMLAZL &, $§4bBH, Tween 80— Mo(VI)
W — B W~ SPF Bl — CPZ B DNEICHRM Lz L &,
&b BIFGERER.

32 WRIRZANY bV RUBRBIROIER

2-3 OERIBIEIH > T CPZ ODRILANRZ bV (Fig. 2)
RUOREBREERLZET S, 0.2~7.0ug/ml D CPZ i
BIZBWTRIFLZEREZEL LA TE . RREEICK
LERREE, TR (e) 4746 X 10" dm® mol ™
cm ' EZRL, RBERNBRETH 2. T2, HTEER
# (RSD) ¥, 2.4% (n=6, 3.6 ug/ml CPZ) ThH,
BHRECOER TV, T/, CPZ UAHO Cpz BEE3EY
ORIBYEZE MET L 724 £ % Table 1R T. RPETIE,
CPZUMND 7 = 7 F 7V ViFEE, BIIZZERARIH D
B, NV TVTEE URPARED CPZ L ITIZFREE
THMTHILENTE, THERTRTHLEEZLN
5.
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J =} Ll ZEUNE, )R, MHER, D, BEE : SPF-Mo(VI) & D=TRSEADER SO CPZ, MRy oWt e 735

3:3 HEHEOPE v, RE, FVva—2%rXiR, 2BEETCLEELS AL
RBEBEIC B 2 REWEOEE L CPZ3.6ug/mlICH oz, LALAEMNS, e bE7 V7 I~ (HSA:
LT, EWE% CPZ DENVHTHIE~ 100 0 #HE T human serum albumin) &, ZEIEFETIIHGEIBD LN
WIMLUTHRET L7z (Table 2). &@AA & LTIk, < 2. HEEPLE LB ATIVHTHLEY 7y
Ay AID, WHAD, #WAD, ANTTAAD) hE FIVERER, ZEHETLEXLOMEERRTA, EiE
WZOWTIRIZEALYERT, gD & CPZ LEEME  BmIMEZHVLIIEICLY), ZORBLEBRIEL I LA
ThHEE, BOBERRLE. 714+, EALwA TE7.
* >y, RitA >, aofkAit s, VUBAE Y, B
BAxFY, FFVT7 VBAT VR EDEA F oI,
WEMBD THL W 2RO T2, HHEBIIOWT

&, LA VEE, TAINVE VERRRIC L 2R L, Table 2 Effect of foreign substances
IR, YaTBR, YUFIVELRE Mo(VI) LA L Molar ratio o
Substances Recovery, %
RTWEEZLNLbDIZDOWTIE, PERXFTHLIHET (substance/CPZ)
IR DLNI. BIAEKPICELERICHFET S ¥ None - 100.0
Mg(II) 10 100.0
Zn (11) 10 100.0
Cu(Il) 10 100.0
Ca(Il) 10 100.0
Fe(III) 1 94.0
NaF 10 100.0
2.000 NaCl 100 100.0
NH.Cl1 100 100.0
8 NaBr 100 100.0
g Nal : 100 100.0
2 1.000 KH,PO, 10 100.0
2 Na,SO, 10 100.0
< KSCN 100 100.0
Ascorbic acid 100 100.0
0.000 Maleic acid : 10 100.0
Citric acid 1 100.0
Oxalic acid 1/10 100.0
Salicylic acid 1 100.0
-1.000 Thiamine 5 100.0
360.0 500.0 660.0 Pyridoxine 10 : 100.0
Wavelength /nm Diphenhydramine 2 100.0
Glycine 10 100.0
Fig. 2 Absorption spectra obtained by the standard Urea 100 100.0
procedure Glucose 100 100.0
CPZ added: 36 ug; Mo(VI): 5.0 X 10™° mol dm " *; A . o
SPF: 6.0 X 10> mol dm*; 0.2% Tween 80; pH 2.0. ‘ (75 ug/10 ml) :
(1): SPF-Mo(VI) against water; (2): SPF-Mo(VI)-CPZ CPZ added, 8.6 ug/ml; Mo(VI): 5.0 X 10~° mol dm"°; SPF:
against water; (3): SPF-Mo(VI)-CPZ against SPF- 6.0 X 107" mol dm *; 0.2% Tween 80; pH 2.0; Reference:
Mo (VI) Mo (VI)-SPF solutions

Table 1 Sensitivities of CPZ and its related drugs

Drug Derivatives Molar absorptivity” /dm’ mol ' cm ™' RSD” (n = 6), %
CpPZ Phenothiazines : 4.6 X 10" 2.40
Promethazine Phenothiazines 4.3 x 10" -
Thioridazine Phenothiazines 5.2 % 10* 4.75
Fluphenazine Phenothiazines 1.4 % 10° 1.14
Levomepromazine Phenothiazines 3.6 % 10" 2
Profenamine Phenothiazines 3.8 x 10 —
Amoxapine Iminodibenzyls 2.5 % 10* — \
Imipramine Iminodibenzyls 3.5 x 10" —
Clomipramine Iminodibenzyls 4.5 % 10* —9
Clotiazepam Benzodiazepines 7.8 x 107 —

Mo(VI): 5.0 X 107° mol dm™°; SPF: 6.0 X 10 "° mol dm~*; 0.2% Tween 80; pH 2.0; Reference: Mo (VI)-SPF solutions. a) Molar
absorptivity was calculated by the calibration curve. b) RSD: relative standard deviation. ¢) Undetermined
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[Mo(VD)] / [SPF]

Fig. 3 Absorbance of the solution obtained by molar
ratio method

. X -5 -3, . X 4
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-z o 5 Ptk e = 21) H%E—, & &£B, BHERT, HO—Z: o6
mlfta 5jATable BIRT &9 AR TR Ah% 1L (Bunseki Kagaku), 42, T1 (1993).
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BT WGl

(B8, 2006 455 67 Hﬁi‘*ﬁﬂ:?

(2005 EHARPHLERE 54 @%)
Tama (BHE) BV T—8RE

Table 3 Application of this method to determination of phenothiazines (content) in pharmaceutical preparations

Content/mg RSD” Recovery”
Sample” (n=3), (n = 3),
Nomiinal amount Determined amount % %
A (CPZ) 10 10.4 2.7 101.8
B (Fluphenazine) 0.5 0.53 1.4 ) 99.7
C (Thioridazine) 10 9.4 3.9 97.9

a) Sample A, CPZ injection (10 mg/2 ml in 1 ampule); Sample B, Fluphenazine tablet; Sample C, Thioridazine tablet. b) RSD: rela-
tive standard deviation. c¢) CPZ added, 15.0 pg; Fluphenazine added 12.8 ug; Thioridazine added 30.0 ug
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Spectrophotometric Determination of Chlorpromazine and
Its Related Drugs by Ternary Complex Formation with
o-Sulfophenylfluorone-Molybdenum (VI)

Chikako Yamazakr', Naoko Suzakr', Masahiro Nakao', Shinichiro KAMINO',

Takako YaMAGUCHI' and Yoshikazu Fupita'

! Osaka University of Pharmaceutical Sciences, 4-20 -1, Nasahara, Takatsuki-shi, Osaka 569 - 1094
(Received 14 April 2006, Accepted 19 June 2006)

A novel spectrophotometric method was established for the determination of chlorpromazine
(CPZ) and its related drugs. The method is based on ternary complex formation among
o-sulfophenylfluorone, molybdenum (VI) and CPZ. In the determination of CPZ, Beer’s law is
obeyed in the range of 0.2~7.0 ug ml™". The effective molar absorptivity at 525 nm and the
relative standard deviation were 4.6 X 10* dm® mol ' cm ™' and 2.4% (n = 6), respectively. The
method was successfully applied to assays of CPZ and its related drugs in pharmaceutical prepa-
rations. The proposed method, requiring no solvent extraction, should be useful for a simple
and sensitive determination of CPZ and its related drugs.

Keywords : chlorpromazine ; chlorpromazine related drugs; spectrophotometry; o-sulfophenyl-
fluorone-molybdenum (VI); ternary complex formation.
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