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B0 BAERT (J-P.X) TiXK 140 #0 FHamic
FEABEENACHBR TV AYY,  HiciEROEMRIE,
BALKREBE I FRE I KE T r ¥ VLK LEED
FEfts & 28 % KB CORE EMEE T 5 ik (kg
k) BIRERFY (J PIX)TCRAIh Tz, Ll
KESEMNBIESHA E X< voT J.P.X CirErEK
EERpOKEERE (7:3) @B X 2B ERESE (H
BEE) CEEIRLH, 10 fFrounTiBaFY TK
BHEENELRIN TV 5.

ERTIEFDD LIRD 8w >WT, FEABEDOES
a2 CREER T HE L YEAME o BAMRE

(AE), 4B HCOERN (Es), IWREOEALLE
Bat L, BEBMEREEIMERTWS I EEHLMNC
Lic. Hfe=zxa—nr(1), EEYaen e v (1D,
B AEEA 2 HS v (), B{LAEBA<IeY
v (IV), EBx=—% (V), E@o 774 v (VD), &
Brend4v7 ¥ (VID, @7 574 v (VIID.
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2.1 REREEE

3K (I~VIID) 1% Sigma ®A K% J. P. X TLBO
SHETEHRLTHVE (Table 1). KErE, &KER,
TAEyyv, BERETKE HbrAFLrry=VY, &
Ly 5w A, 0.1 M BEEROKEEREWL &AM
ETEMORELZAVAE. O.IMBEEROI A IV

Table 1 Drugs examined

No. Drug Molecular formula Mol. wt. Basic group

1 Bethanechol chloride C7H17N2O2-Cl 196.68 R«N+Cl1-

11 Pilocarpine-HCI C11H1eN202-HCI 244.72 imidazole H+Cl-

st Scopolamine-HBr C17H21NO+-HBr 384.27 RsNH*Br-

v Homatropine- HBr C16H21NOs-HBr 356.26 4

\'% Quinine-HCI C20H24N202-HCI 396.91 RsNH+Cl-, Quinoline
V1 Dibucaine-HCI Cz20H2sN302-HCI 379.93 v , ”
viI Procainamide- HCI Ci13Hz21N3O-HCI 271.79 4 , PhNH:2
VI Tetracaine- HC1 Ci1sH24N202-HCI 300.83 ” , PhNHR

* REEHOFAMEE (G5 1#H)
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2.2 HEEMBRUOFX

WHEFRTXEMO TSC-10A HEHEE % E, TSB-
1I0A HEjv =1, r, EPR-200A i4:t, 1ERHEREK L
LT#H 5 AEM HGS-4005, BB L LT+ T 3
v 7 fRIRAT & 8R/1E LERERR HS-205C, ZoOWNHK E L
THRFHEAL Y 5 v 2 DXFEREH Z V7o, B OB
BERDERHTHS.

Ag-AgCl|sat. LiCl/AcOH|
|sample/Ac,O- AcOH|
Glass| KCl| AgCl. Ag

Z OZMEBILPTEORWHL D Ic L, T DML BK
AW DT BALIMD TRE THbH. 7tk Wil 3
M 1LY & 7 » O KEFRE-EKER (1:1) BRC B2
e EOBMAEMNT —7T mV THhHot. 2REHBEON
WK E LCERAOMTEL» v v A kB, HIbYFv
LDz R ) — VERIEITE L e, A Y — 7RI
ZH-HAHBERIABEOBHERE LV DT XL .
% 0.05M BB 10ml %24 by FMEETHEL
M AR 25°C THaa XBE AL 0.1 M R ERE
% 0.387ml/min O—EHEETHHTL, BAZE-FE
(BE) MBRROZ Oy MY & L. HEMRC
SADERYE XL OR EMOEMNEYYE ST TOD
BMRE (AE) & L1, AECERE, EHlbrasre
F=) vOBRBEEE L.

3 HREBE

KB KEEBOEE LS 0:10~9:1 &2 —¢ &
OFR¥ I~VIID) % 0.1 M BEEM-kEREE TS
frEmE Lic, Fig. 1 WKEEE-KEREE (9:1) ¥
FCOMEMBER/RL, Table 21Ci1 % D4&C 5 EliE
DR LI EDMBEDOFIGE £ OERERFEE, MEHY
HATOEMMRE (AE) ROFUBHATOH T ABHKE
£ (Eos) %mLI.

CoRRE, JPX DX kiter iz CTLH
D rOBYBEVED DR, EAEBOBSHIT A
WIERWY, REOBREDEND 9:1~7:3 25
Thoto. FEOEMERZEIL 0.3% (n=5) Th- .

Eqy5 2 DIEKEERE-OKBEREH © O BARE L $iE El >
BALKERS>EMOIATH H, BIAkERE (I, IV)
ERE (L, 11, V~VIII) X b § EBAIREL/NE .
MEFEMEREME T ¢ v (1) >8E=7 1 v (III~VIII),
F/7 9 v (V, V) >¥EEFHKET s v (VII, VI >EE
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Potentiometric titration curves of drugs
(I~VIII) shown in Table 1 in acetic
anhydride-acetic acid (9:1)

Fig. 1

®B7 ¥ (VI VII) DIETH- 1.

WA F ey =) vORIZKEERTBEER VY S
ABREMNDO LR OWTE (450mV)—3F (550 mV)
—#% (600mV)—3 (>700mV) &1L, AE 73 100
mV PEBIREHRETS YEAE P 15 @D
505, BNERIVS T

LIF&BEFE MOV TS,

3.1 Hiek~gxa—-0 (1)

I RKBEROAR TRYUBEMETOBMRE (AE=
S0mV) HVNEL, FBrREOE D (BE-H) L ARHY
15 THY, BRI HAVCORE., EAEE ORS
Ha 1:9~9:1 itz & BURE (AE=173~284
mV) 2L, PUBEHOBA (Ep;=521~431 mV)
PETL, HREOFEANEY 15 cihote. KEED
(J.P.X) TWREBMRE (AE=302mV) hik&<, ¥
YELDOEM (Eos=300mV) 2Y4EL, BIH 1 5 fef&
NEbhit.

DI EDRER D b mAKEERE-KBEE =9:1 OBEKP I %
BERMCTENENRE TS HERSB A COBMREN
KREEHR T L, BREHLE LOME, D ER T
5. IRWEETHD4H/ 7 ve=v 00 HEE CH
D, KEFBRH CIAKFILB RO IO BEER L ER L D
FRBEEIVNIWDT, WA 4 OB ERT L5
BUHLIARETHS, LoLES e vHBETHS
KB EINZ 5 LEBOBBENMET T30 Y YUE
ROBMAMET L, BEEBOMBE L DEN AKXk
D, UBHTOBMRBRENAEZ kD LBEMINS.
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Table 2 Potential jump near equivalent point (AE: mV) and potential at half equivalent
point (E,s: mV vs. Ag/AgCl) in nonaqueous titration with 0.1 M perchloric acid
in the mixture of glacial acetic acid (AcOH) and acetic anhydride (Ac,O) with or
without mercuric acetate (Hg) at 25°C

Medium/ml I (98.31+0.2)» 11 (99.240.1)® 111 (100.140.3)» IV (99.9+0.3)*
T —_— —T T
AcOH AczO Hg AE Eo,s AE Eo,5 AE E0.5 AE En,s
10 0 50 611 40 680 not detected not detected
9 1 173 521 157 588 56 683 63 680
8 2 199 501 182 566 92 660 86 655
7 3 214 481 194 551 110 635 100 640
6 4 223 470 202 541 116 622 106 630
5 5 226 464 222 530 128 613 113 625
4 6 243 452 239 519 134 601 120 624
3 7 264 442 248 510 147 590 131 613
2 "8 272 433 259 497 167 587 140 602
1 9 284 431 269 488 174 580 150 599
0 10 insoluble 280 466 insoluble insoluble
10 0 3.5 302 300 257 358 263 343 290 338
Medium/ml V (99.240.1)® VI (99.6+0.3v VH (99.0+0.3)® VIII (99.8+0.3)®
—_—— —\ Ve N\
AcOH Ac;O Hg AE® AE® Eos Eds  AE® AE® Eos EXY  AE Ey.s AE® AE® Eys Eo
10 0 230 423 144 425 153 472 142 540
9 1 135 120 440 659 44 115 510 6170 87 596 70 595
8 2 123 142 436 640 157 598D 123 573 92 50 572 730
7 3 120 162 426 621 175 579» 145 557 110 60 556 730
6 4 118 177 418 608 185 566 153 547 120 70 540 730
5 5 102 178 402 592 199 5500 177 532 127 70 535 730
4 6 93 179 382 577 207 535> 183 526 133 70 520 730
3 7 85 195 380 574 216 5320 195 515 135 70 510 730
2 8 80 205 371 562 228 5200 205 496 137 70 500 730
1 9 80 215 364 559 246 517» 222 482 140 70 481 730
0 10 80 233 331 541 259 500 insoluble 153 70 470 730
b)
10 0o 2 220 3700 213 S - 8 113 350 459
10 20 2.5 253 342»

a) purity, % : meanztstandard deviation; b) 1 equivalent (eq) point; ¢) 2 eq point; d) 1.5 eq point

R,N+Cl-+ HCIO, — R,N+CIO,- + HCl 9:1) shoitEmE I, 1D 2, KEEE X D EWA
Y 15 BERENZED bR, EREELTHIAY

3.2 {E@rohLeEy @) B 5. EMBHOBAIERE (D) X 100

I 43 1 & ARCEARERKEERORBEA AR I V@
CUBEECOBNRE,NKEL, 91 CHASHEELR
RECHED 15 AEERAN Bbohi., T 28R
1 A — A DEME TH D, mesomeric ion Blx L% &
Ex b, EAKRP T YEOBIERRIER L K

T5.
R—ECgNH
o

Me

3.3 RILAERZIMS I (D), R{EKEBKRZ
boegr @v)

=7 1 vo BbAkEEE (0, 1IV) (kBT
W s TOBAIRES D b, EAER-KER

mV B\, o it BLAKERE O MR HERE X b R
WERR L DB, TOENDIVOTEERRE L RE
KEME BB LB DEEZ DR,

3.4 MEE=—3 (V), BEUTHAY (VD)

V, VIR$=7 v EBERO BEE (/) )
h b I PmEmE Y S, Vi J.P.X ETIR
2B | BomEmEsnE bh, KEER-KERR (20:
5 TR =7 s vex /) vENRABRED HERY
b 2 MEOMEEMTINE Lic. L LKSHE L
FKEERDCRE TS & 1 BB 1 BOWY 1 5 /iR
wWaE b, REETCERY R 7)) o MIEERRY
EEET, */9 Vi1 YEO RER®RY BETHD
<, kBB TCIIVOF ) ) vBHIEEIhD LN
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OB, XK RN TEKEEE D CREE TS & 2 B
DEThEh 1 ¥ETOOHEMBLE 2 /. EHE*= 2
VOovER ) VEDBAERYEL THE LIEE, &
VBt 7 ) viidh, $2B0NERF % 7 ) o vl
HLT5ZErHRIN. H2YBNCOBNE T
J-P.XER UL, AEEE AV L THEKERFC
WETDH ENRTES.

VI ZRKEERR-KEERE (9:1) T2 48 1 BowE
HIfR 2R L, KEREX VBAREIKESSERELE L
THRBETH- 1.

35 B TOAMOPIF (VID, BB F S HA
> (VHn)

VI, VINZB=7 3 VIEBE - BFEBEET § vEES
BLOEB LR L, KEERTII2BOFRFR1 Y
B OooREMBEERL. 2081 BixdEEoy=
TV, BLRIBEEOFEET I vicksEELL
N5, KEEEM: KRBT CHETS & 1 481 B
DFEMBER L. ZOELBEOBAIIT FROE 2
Bl 5 0T, CoOMEMBIIEREKT $ vic ks
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o, ZZT7E2F R BT it F+ 4 vkl
BB CIRE LRSI, £7 e b vBETHL oA
FH VIR L D R OBMELEL, L1 4E
MTOBEMMREIL HEIhId ot KICHEABRE-X
FERROBERILEE 2 T7 v F MR T %108 ERTEE
LR, =7 3 VERIEOBE R L 5 Biuc i
L7511 481 ROWEHENE O, YBHTOE
LRI AHER OES AR IV EZEHCHD, K
SHERIVER TS, Fffc VII RO VIII o
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Titration of bases of strong acid salts with
perchloric acid in acetic anhydride and glacial
acetic acid. Yutaka Asanr, Masami TaNAgRA and
Kazuko Mima (Faculty of Pharmaceutical Science,
Tokushima University of Arts and Science, 180, Nishi-
hamaboji, Yamashiro-cho, Tokushima-shi, Tokushima
770)

Ten base halides in Japanese Pharmacopoeia were
determined by nonaqueous titration after treating with
mercuric acetate. Aim of this study was to omit the
poisonous reagent. Bethanechol chloride (I), pilocarpine
hydrochloride (II), scopolamine hydrobromide (III)
and homatropine hydrobromide (IV) could be deter-
mined by potentiometric titration with 1 eq. perchloric
acid in acetic anhydride-acetic acid (9:1~7:3). Qui-
nine hydrochloride (V) and dibucaine hydrochloride
(VI) were similarly titrated with 2 eq. perchloric acid.
Procainamide hydrochloride (VII) and tetracaine hy-
drochloride (VIII) were also titrated with 1 eq. per-
chloric acid after acetylation of the aromatic amine.
A silver-silver chloride electrode with ceramic junction
containing acetic acid saturated with lithium chloride
and a reqular glass electrode were preferred as the
electrodes. Standard deviation of this method was 0.3
%. The potentiometry was more exact than indicator
method using methylrosanilinium chloride. It was es-
timated from the potential of glass electrode at the half
equivalent point that the order of acid strength was
perchloric acid, hydrobromic acid and hydrochloric
acid and that of base strength was quaternary amine
(I), tertiary amines (III, VIII), quinolines (V, VI),
aromatic amines (VII, VIII) and aromatic amides
(VII, VIII).
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