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X & {TBPE-H-R)N () 2R;N+TBPE-H(%&)} 2R T. 2OV -/ IXART7 I vO EHRIZE
STHREERZTRTRD, TORBOERFIBTSLIZED, 2807 I vOSRIERZRART. AE
BHEBEOFBERETCH»I2OTRELILSIEBE LI V. FXEOFFIE, BWARIEE (Amax) P8
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BrRET 2 L 2RSKROBEAYEY ST 5 - D EHHE:
ZZ LA,

2 % B

2.1 B X

V72V FFIVEEBE B 7-vEFS 3
v 2.918g AR EHrLT Il CHFRL 102 M &%
PEAML, TOBEEZEESTHTHEAL K.

TThA VIBEERY ¢ HERY T 1 v 0.3800g &k
E» L, 100ml izHFRL T 10-2M B2 AL,
CORBEEERRLTCHERL .

TBPE W : 5 ST wEev =2/ -T2, VvaF
ANEZAFTAH Yy AR (R{bki) 0.2800g 2~ x5 /
—ATmAEEL, 100ml ZTHFRL T 4x10-3M B
FFEMLL.

BRiAEK :0.1M xopbe 0.2M Yy vER=KkEH Y
VAL DREESHEERIC 6N XEBLF Y ¥ ABEEEINL,
PH 2 —%—%2fwvw<T pH % 8 FHEG L .

ZOMOREITRERRAE Lz oL EHAL L.

22 % B

BAZ b, BEEMECIZELY 057 X-Y &
BHRETRCHEIBE 2L T 5 & 56 WKL A ¥ — ASHRE
HEERALE. v 2NOBERz <YY< UEREEE
TAVWCT—EIERE (25°C & 50°C) iz -72. LA
OERERBXEC EELZ2RIETAD, LxXFHBH HP-
4F REMBEGNZRAVW T = 7 L&. pH oflEiz
BEESENE M-SR pH 2 -4 —, RHVETBIAV
#8 KM RKXFGREY = - -2 EH L.

3 EER I,

CT72VEFFIVEST AL VORBSBROBRE
EH 4x10-¢*M (§HFEE LT 1.3g/ml) LT
705X 5 hRBBROBYEY 50ml DA RA75 2=
iRD, R\WCEBEiE% (pH 8.0) 5ml, TBPE %%
4x10-*M)2ml #nx, k%Nt T 50ml &R
Lic#k, # 100ml osrERteBl, chic L,2-o
7wmo=xv(DCE) 10ml #jn%x C540/0iED BES.
WS oHBE LAHE, FRHEYIEL, BELTV3XK
B B om0 T 5. REERRE UL ALY
NBE LT 5783 nm L 555 nm 213 5 BIERERY 25 °C
THEL, A% 5 ER L-BREB Cx VROKR
¥ 50°C cREBEL#, BUORERTELOBRXEY
RETS. X, 28807 I vo 5730m ¢ 555nm =
F115 25°C L 50°C o= VBREBHIHUET 5.
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H A EREEEHE (5x107M) &4 2ml gy, B
FHEORECE S TEhFREHBE L, FhEho
HEBHO BRIRARZ bkt otk b, Fig. 1l o
A7 bR bhi. BRI 72 vEeEFS Ty,
B 21X 7 H A4 vORRNA L2 + AT, BiEOBAR
IRPEFAE 573 0m iz, #HEFL 555 nm LTS, =0
DERINAR7 P L OBRKFPERIZIZPRED DD D
DEBC > TEETDIDA7 FARSBETEL
Ve o b oM o2& TBPE 47 () & TBPE
14 v (FR) OFHETHIREEETIZ Lk,
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Fig. 1 Absorption spectra of TBPE-amine associ-
ates
1:2x10-6 M diphenhydramine; 2:2x10-6 M dibu-
caine; 3 : Reagent blank; TBPE :1.6x10-¢+ M; pH:
8; Reference : Water
42 pH OEE

MHEBREOREN R A O—BIL e 5 pH EHigiz
S THEINRTVWEY, Y7-VEFS 3 voiBs 7
~9, OTh 4 VvOBE 6~V CEH pH HiiLE &
ALBEIAES. Thbo BABKOHBIL BAIK
PH B TIT 5 & LR TEHERER T pH 8 CfT -
oo 73 vEO EH pH FEBUXEE T~9 wh Bt
», pH @fiic X - T7 3 vEX BT 5 & LizH
BThHDH TITHHBIOI S>RSHUTINEVS K
PEERESY, FREACKT 2&8460BERBYE
BRNLAEZS, COKERIERNY—E27 8 IX
AERTZEFRWE L.
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TBPE L 7 1 vit DCE ChRacEE LBREBE
SRR L - OEETHLTHLRERLN L, ¥
B+ —% 7 v $ X & (RyN-H. TBPECR,N+H- TBPE)
. BEHY crzov—er7se I RARFIALTT
IVEART vE=Y AEESNERT S Z EERALR
FhiEBEa 8. LoANCOr—€7 v I XAHBT
7 3 volE, BEEENARDIIERCID, bTHTH
BENEBLRNBZERRVKE L Flrid Fig. 2R
TIPSR 7 Ve VT I VOSEHROBE (ERL),
BEREL (I/T, T 3HEHRE) 2T 2REEOHES
BRRKREL, v/ VORE (HE2) dbTric
INEW, X, BFEE Ad LREE At O Ad/At
17 2x10-¢M 7 . ve F3 3 vOBs 7.48x10-3,
FAREDCS7H A4 OB 6.96x10-3 THof=. TOD
Eixh 5 —EBETHEREETCH o BREDORWMERRL
. X, BEEMCTIBREXEOBIERHT I VO
B X > TREEYRTZEND, BABKOD HE
EFRCBT S BREECHESBXEZE AE *WETS
TERXb7 I VEORBERYRAL.
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Fig. 2 Effect of temperature for R,N-TBPE
absorbance

1 :2%x10-¢ M diphenhydramine (A;,x=5730m); 2:
2% 10-6 M dibucaine (Apex=>555nm); TBPE :1.6x
10-¢ M; pH :8; Reference : Water

43 7IVEABRAOBREETILICHSHIEEE AE
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Fig. 3 wiz=onp Rir-17 3 vo #fili HEHEOR
A7 b Bl ZRT. A7 1 gZesanq
v, AR Il 307 2 ve ¥ 35 3 vORINTHIE
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13 555 nm 1z, #Eiz 573 nm AR EYRT. X,
A2z A Iz Ix10-¢M o7 v FF 3 v &
1.5x10-*M o754 vORSHHEED 25°C it
BARZ AT, IV 12 S0°CRrBRLCE EDRINA
27 ATHD. Eioscc it 25°C, 555 nm (A nm) =
B BH%KEE, En, 25°C (X 573 nm(Bnm) k5%
YEERT. Xo7a4 v 1) o 25°C L 50°C ki
5 VBKEEE el 25°C, eI, 0°C L 1L,V 7 =Yk
Fz 3 vdD) oRBRE Toev BERRY e, 25°C,
ell, 50°C &35 & 555 nm(A nm) kT 5 ElL 25°C &
E1, 50°C IZRATRDBZ ENTE 5.

Ey, 25°c=¢1, 25°C Cy+eI, 25°C Cg-oevvvvereee (1)
E1, 50°C=el, 50°C Cy+ell, 50°C Carevvereeenee (2)

2L, GGy 74y, G772 velF33vo
BE®RT.
H—-Q2) %5EBETHE

E1, 95°c—ET, s0°c= (e1, 25°C—e¢l, 50°C)C,

4+ (e11, 25°C—¢ll, 50°C) €y weevenerrennees

(3)

Lirh. Ei 25°c—El s0°c=AEjs, el 25°C—e¢l, 50°C=
Acl, A, ell, 25°C—ell, 50°C= Aell, A T35 &

AEA=A61,A CH‘AeH,A Cz (4)
E#gc 573 nm(Bnm) kit B BIECEEIL
AEp=Acr,p Cat Acrrp Gy wwoevvvorsesns (5)
4) & O) DHETHBALXML &
_ AEgAci,a—AEsAens (6)
Y AerBAcem,a—Acer,aAen,s
Coe AEs—Ae1,aCi _ AEg—Aers G
2 Acr,a Aen,s
veerereereenenn (7)

=721, G, C; it 50ml ks 10ml o DCE =
HEBLAET7 I vOBEYRL TS, o TIHEOKHED
7 3 ‘/ﬁﬁ Ca.l, Caz &i

1
ECI’

1
Ca1= Caz='gcz
Ehb. #oT, FERCKTIRERTLCH S BRXE
#= AE &7 I voERAVBXEREY JIETAZ LT X
b, EROHER 6), () 2HAVWTEREFhDOT I v

DREZRDDHZ ENTE, XRKERNLTEL 5.
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Table 1 Determination of known samples using thermochromism method

Amine found
Amine added
N Recovery (%) by Determination of each amine by this thermochromism method
(II) [¢)) TBPE method \
Diphen- Dibucaine AE(Asgoc—Adsoec) Diphenhydramine Dibucaine
hydramine Diphen- Dibucaine \ a2 Cay
(x10-6 M) (x10-6 M) hydramine rbucan at 555 nm at 573 nm N
(A nm) (B nm) Concentration Rec. Concentration Rec.
(x10-%8 M) (%) (x10-8 M) (%)
1 0.5 132 255 0.118 0.125 1.05 105 0.49 98
1 1 175 194 0.156 0.160 1.00 100 0.99 99
1 1.5 202 163 0.200 0.202 1.04 104 1.48 99
2 1 138 282 0.232 0.245 2.01 101 1.01 101
2 1.5 157 226 0.273 0.283 1.97 99 1.54 103
2 2 178 199 0.318 0.325 1.94 97 2.10 105

Diphenhydramine : €25 00585 0m>=3.49X 104, e3500878nm)=3.74X 104, e5000505 nm)=2.02X 104, eg000(578 nm)=2.09% 104; Dibucaine :
£350055 nm)=3.16 X104, €25006730m)=2.90X10%, es00c(s65nm)=1.49% 104, 5000578 nm>=1.33X 104, Aey, 4 =1.67Xx10%, Ay, g=1.57x
104, Asgr,a=1.47x104, Asyy,p=1.65%104

GORBENBRZCHEE R ) EEBOB(EEE T
0-2r BB cHE Bbhs, X, HED» 25°C wkits
ot HED TBPE 22 AAVWCTEE L-EELFR Table 1@
’ TR, HEGEOBENKEI VL EMXGM5. ik,
TrRET L) ‘—"11/'7'}I/'— (BPB) 7 res1LvV—n/s
3 Ensc Y —v (BCG) ¥ AV5BE D 14+ vt o ks 8
,§ Erae - LUL T2 e dAR I ELY T 5.
é 03l AdEAl4E3R
Et.sot 45 B|EIEADOHAM
Engd = | Iw WF R RS THE & BRERRIC > TR
50°C CIDCTAAVEST v e FT I vRERBLE-EE
0.1 % Table 2 iR, kOB EAECI\TILT 3
V-7 I VHDOFRERIX RETH - 100, R %
555 nm 573 nm DREDOEWH CRIRERN THEL /Lo k. HEET I v-
B S, am 7V OBARARN S\ en, BERED 52T bA
Fig. 3 Determination of Ey,25°¢, ElI, 25°C, EI,50°C BRARENRCERbhS. X, 3kt 2~ 47
and Ep, 50°c at A nm or B nm on amine- vE=Y ARAPBEFE L 3RO RORETH DB,
amine mixture 48R7 vE= Y AMED Amax A 610nm Cho, LihE
I:1.5x10-8 M dibucaine; II:1.0x10-¢ M diphenhy- 0)##'@55 = &’ 4 &7— vEZW Aﬁ& DA F ‘/%ﬂ‘l
dramine; III: (1.5x10-6 M dibucaine+1.0x10-6 M
diphenhydramine) mixture at 25°C; IV : The mixture BEOCKEYZI VW FOBHAT, 47 vE=
;;::’:if ﬁ)“m 7555 0m (dmax of 1), B nm : 573 nm U AO PiERY FFBZ Linl ABEEN TETH -
7z, .
M) R4 DHEAEDY 7 1 VEBERY N, TOR Table 2 Analysis of artificial samples combined
ABERCONT, 43 OFEREY AV CGHEROZ Y% by a prescription
EERH Lzl s, Table |l iRt ko BFAER Sample Added (mg) Found (mg)
PR LR, BEmRECRT 5 A 5% UToR number l:}%igk;?;e Dibucaine  Diphen Dibucaine
ETHRMEE RC—BERLE. T, 43 R No. 1 400 150 392.5 150.1
BO7 3 v-7 3 vEABED KIRBERC B No. 2 100 50 99.7 51.9
WCHBEBbhb, L Table 1 iBRL T s o % o o

L\ﬁ;’ ﬁ%ﬁ&@&ﬁtik% RS a%ﬁ;k% 7% Sample I : 1-Menthol, 2g; Sample 2 : Benzethonium, 5 mg; Sample
FHErb5. CoRRIEEERRCEWTIA+ vas 3 : Berberine, 5mg; Sample 4 : Berberine, 6 mg
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A4 VR X 5 EEEREMOSIREXEER
BEENELL WAL, BULX S REDHYRTL
RENORETHS. pH O X > TEA Rl
T5Z LIXAEETH B, EfpH EESABRCR LD
WD ELSBRIRETH S, FoTHHK XSS
BT/ S o R A& TBPE L7 3 v oD
4% VESKITTHN Yy —E 7 v I XAaRTRTZ L,
XED¥—e 7w I XABRLT7 § vOBER, HFHES
DENC X > TEHYRAEL EEH LEENTRD S
2, DFFEREENTRETH S Z LMok, EEET
O4yEEr Lz TLC @ X 548, pH A X % il
SEENRTHh T 50, BfELBOBEIMCH - TREN
RELRABEADDD. Lo Lishi b, Kikixthhlis
DAF vEaEEtkovy—2rse I XADERFIBL, BF
B DS & & bRBBRFEOBMHS I, BRE
T 5 RIEZE AE & ThFho 7 3 vOENMR
KL () DMETERBRARERTE, NEREEE
WERETCHB. T, 73 voESHEACIERLS
BThrLEBbh5.

HKbbiZ, AHRICHVBERLHFYT R b -
WA EERRRBE ERR IR REEERIUSBHE
HRITELIEHLET.
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Simultaneous spectrophotometric determina-
tion of dibucaine and diphenhydramine using
thermochromism of ion-associates. Noriko OHNO
and Tadao Sakar (Department of Chemistry, Gifu
College of Dentistry, 1851, Takano, Hozumi-cho,
Motosu-gun, Gifu)

Tetrabromophenolphthalein ethyl ester (TBPE) forms
red colored charge transfer complexes with amines,
such as diphenhydramine, dibucaine and procaine in
1,2-dichloroethane, and the complexes show reversible
thermochromism with temperature changes (TBPE.-
H.-R,N2TBPE-H-+R;N). The decrease of absorb-
ance with rising of temperature (1/7, T=absolute
temperature) is linear and the absorbance changes
against temperature changes (AA/At) are charac-
teristic for each amine. For instance, AA/At for
2 x 10-® M diphenhydramine is 7.48 x 10-3, A4/At for
2x10~¢* M dibucaine, 6.96x10-3, and the value is
constant when the concentration of amine is definite.
The coeflicients of variation for these values are within
2 9. These thermochromisms were applied to frac-
tional determinations of basic pharmaceuticals con-
taining amines and quaternary ammonium salts. The
procedure is as follows : Pipette the adequate amounts
of the sample solution containing dibucaine and di-
phenhydramine into a 100 ml separatory funnel, and
add 2ml of TBPE solution (4x102* M) and 5ml
of borate-phosphate buffer solution (pH 8.0) to it.
Dilute the mixture with water to 50 ml. Shake with
10 ml of 1,2-dichloroethane for 5 min mechanically.
After phase separation, transfer the organic layer into
a stoppered test tube and centrifuge to remove water
droplets. Measure the absorbance of the organic layer
at 25°C at 555 nm (A nm) and 573 nm (B nm) against
the reagent blank, then measure again at the same
wavelengths (Anm and B nm) after temperature was
raised to 50°C. The difference of absorbance at
25°C and 50 °C at 555 nm (A nm) is given by

AEa=Acer,a Cit Acqr,a Cp veeveeveeveeeennan (1)
and AEp at 573 nm (B nm) is given by
AEB=A€I,BCI+A5H,BCZ LI '

Where Aer,a and Aceqr,a are the differences of molar
absorptivities of dibucaine and diphenhydramine at
555 nm (A nm), and Aer,g and Aem,p are the dif-
ferences at 573 nm (Bnm). C; and C; are the con-
centrations of dibucaine and diphenhydramine, re-
spectively. As the results, C; and C, are calculated
from equations (1) and (2). Accordingly, on this
thermochromism method, two mixed amines can be

simultaneously determined without any interferences.
(Received Feb. 12, 1981)
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