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Fig. 1 Reaction of carboxylic acid, hydroxyl-
amine perchlorate (HAP) and N,N'-
dicyclohexylcarbodiimide (DCC)
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DCC 1x 0.25M =%/ - ¥ e L. BIEEES
(1) wEys MEREsk 1) % 0.2M @E XK= 4
J — VIBWITHE»L, 0.02M EEL L~

AR E L EYR &40 BEBEBELEZTOEE v
7.
BILA~7 + L OBIEREREERY UV-260 B
FIREFIT X 01T - 7.

22 3EEK

2¢2¢1 EPREX HHPHO S5mM =x /) —-1LBEEK 1
ml 1z 0.3M o HAP =%, — AWK 0.25M
DCC =% ) — 1B+ Fh lml Fohn%, 50°C
DKBHT 20 HERIG I8, BEFRBS AN B
W lml Zinz =z, — A%z CEME 10ml &L,
=57 = 1ml 2 FERICHRIE Lk HRBER & R
E LU TRIEB AR TR EEXRIET 5.

2:2:2 FSUUHA FHE1.lg IrFEFvaF
e —A (CMC) Vit #pAEFVAFL LB —
AF +Ywa (CMC-Na) 0.4g, toErmravFvy
v 0.4g, BV ¥E¥=1¥ry Fv 0lg »EML, 0
300mg = 2 » — 50ml Zjnx TiRY BE, EOS
BELA BB 1ml 28R, 2-2-1 OFHERECERIET
5.

2023 W F A 20 HoOERYED, BBLL
®, % 0.5mmol KHIETHEHXO x SWML =%/ —
A 100ml Zhnz THK$%. Zo lml mounT,
2:2:-1 OFECHCEFET S, BRA 2g 2HFEL,
LUTgeRl o BEE e 5.
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3.1¢1 DCC Ry HAP RENOEE HAP aE
0.1~0.3M, DCC #&j 0.1~0.4M D% CRIEERE
DEECOWTH -, Fig. 2~4 CiEBLYRT. &0
Hkcd DCC r HAP s 0.2~0.3M &
THREENRKE LTz, VARDWTHEBED AR
FANDRIKBEDOEES Fig. 5 R+, DCC §F
DEx (Fig. 5A) WEERMT» HRBRK OBRICE
NKEL o), COFRBTREENKREL kD LEbR
%. HAP BHoBE (Fig. 5C) 23k, »oRBHK
EBECREE L o, REOEEI W ThoREH
DNWTH LW FERYET ([DCC1=0.25M, [HAP]=
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Fig. 2 Effect of concentration of HAP and DCC

on reaction of ibuprofen (IB)
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Fig. 3 Effect of concentration of HAP and DCC
on reaction of sodium valproate (VA)

Symbols are same as in Fig. 2.
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Fig. 4 Effect of concentration of HAP and DCC
on reaction of mefenamic acid (MF)

Symbols are as in Fig. 2.
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Fig. 5 Effect of concentration of HAP and DCC 0 0 + 3‘0 60
on the visible spectrum of VA reaction i .
solution Time/min
A :[HAP]=0.1 M, [DCCJ=0.3 M; B:[H Fig. 7 Effect of temperature on reaction of VA
AP]=0.3 M, [DCC]=0.3 M; C:[HAP]= — 1 40°C; --:50°C; —-—:60°C

0.3 M, [DCCJ]=0.1 M; — : sample solution;
- -t blank solution ; Reference : ethanol

Table 1 Effect of iron(III) perchlorate
concentration on coloration

Absorbance obtained with
E Wavelength/ iron(III) perchlorate
nm
3 0.01Mt 0.02M 0.03M 0.04M 0.05M
w Ibuprofen
3 583 0.424 0.468 0.469  0.454 0.040
_§ Sodium valporate
8 538 0.441 0.441 0.442 0.444 0.446
é t Fe(ClO4) s concentration; [Sample]=5mM, [HAP]
0 =0.3M, [DCC]=0.25M, 50°C, 20 min
0 i 30 60
Time/min SRR (LD WE o PELRT. 0.02~0.05M o
Fig. 6 Effect of temperature on reaction of IB R EE DT LILIE & A & bh e\ 1o B Rk
— 40°C; - SOOC; —-—1:60°C (III) &E‘I 0.02M 2: LTC_-

3eled REFEMMEDESRE  Table 2 EEFRMK

C Gt 5~20 4o fiiE —E0 BREY 5xt. X &) BRVO BERBEE O FELRT. IB, VA
60°C TixBRHND 5 HAHE CRIGEER Bk & 75 - Tekk, T AE R (1) BP0 BERBRO BES 0.2~
BACETF L. chiERLce Fedyr a0 ®  3M TRIBEER B Lxvs, 0.1M UFTReR
LTwBdniBbhs. VA bRABOKENE SR ETFLL. MF Tz, 0.2M TRADEREER FLIC
2%, 60°C 13 BREEDE T /hEhote. MF 3 2%, 3-1.5 TliN% X oKk, AERMBRELSVRET
60°C, 10 A3 METmEE (D) x5 & BBy 1k MF ORBRIRLETHS. - CHERRRER
T L. COREND, FISRER U BREEZ 50°C ¢ 0.2M & L. LIED e Xy REIH FROR
20 srfElE LTz, kA, IB, VA i3 538 nm, MF 3 607 nm ThH -
3e1.3 REERSIOD) BEOCKE Tablel @ . FhEPhORBKOBRRA7 + 1% Fig. 8 iR

Table 2 Effect of perchloric acid concentration

Sample Wavelength/ Absorbance obtained with perchloric acid
nm 0.01 Mt 0.1M 0.2M 0.5M 1M 3M
Ibuprofen 538 0.472 0.485 0.500 0.504 0.495 0.499
Sodium valproate 538 0.318 0.325 0.347 0.339 0.341 0.348
Mefenamic acid 607 0.417 0.424 0.440 0.443 0.428 0.424

+ HCIO4 Concentration : [Sample]=5mM, [HAP1=0.3M, [DCC]=0.25M, 50°C, 20 min, [Iron(II)
perchlorate]=0.02 M

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

154 BUNSEKI
0.5
/ —\ ~
3 / \
g 277N N
AR
2\ .7 n \
~ /I \\ *
[} \ \
/ \
I \\ ‘\
r’ N .
! N h
1 AN
/ AN
/ R
/ ~
ot AN
400 Wavelength/nm 800

Absorption spectra of ferric hydroxamates
of IB, VA and MF
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T X VA DR R ) = ABRCONT LB L2, |
ROBINEER, WHELR G- 2. #-T, 2% 7 — 1L
HCTHERIIFRTHS. KBEKICOWTiE, DCC »
Wi T 5 DO FBEE R TA0END 5. XRAEK
FROKGHEINT S &, BRIVBKERVERRIC Y 7 b
L, BEEIMET T2 EPREBBRCOVTHE S
Tw525, 1B, VA R onTHRIRDOFER B bhio
T, REOBEL =2 — A A2 7 —AEY LB
bhsb.

3ele5 RBOREME LEROKHTRIGIERLE,
BlRTKE LicE EORXEDOIE(LY Fig. 9 .
IB, VA 12 60 STLETH » 1ch’, MF 1200 REE
Thote. MF O REBOREMITBIERBR OBECKE
LTk, SBETIYARLETH 2. BiFKEEE (1I)
BHFPORERBEESY 0.06M L33 Lk hEEEL
Teote?y, ZO&ETIE 0.2M 0k X X b b BEEL
BT L. MFcowiz, AERBRESY 0.05M &
Ul-aE R sk (L) Al vy, REL Iz oE e
PEHE T DERSHETH .
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Fig. 9 Stability of color of ferric hydroxamate at

room temperature

¢ :1B; B:VA; A:MF; Absorbance was
measured at 538 nm (for IB and VA) or 607
nm (for MF).

3.1.6 %MK 1B, VA, MF o 2~10mM o
HOBRERIFERYALER L oy, HEGRKL 0.999
PLET, +oERCFIHTE LD TH s 1.

3ele7 RIGHOBERME 1B, VA o=x ) — L BRET
WG S EIRIE U RIGO 5 Btk & BE L7z (Table 3).
MABEERZE 1% DT TXWEREEY R L.

3:1.8 FmMBOEE BEERBEFAPCILEOHEM
WhEEh sy, $cd CMC i3, HEBERSE
&L, FHAELEVDDOTHS. CMC ohriEx
VNEDRTEROYGE L I BTN D B DT D
DHEIDIT, A, BIE=ree) Fy, by Eea
vFv7vie CMC X3 CMC-Na #7735 v 7
ARHTOWT, 2:2-2 DEBIFRICH - THEIEL T, BXE
BERRE L. £ORKE, MNBHRKLRASOELELD
T, CMC gL bl Bbhs, X, ve, 7
Al e, HERRAl, pH BEHE LT 7= v 2
= VBBEFEGEIh TV BB EREROHELHDT
BEEVDBLETHS.

32 MFOER
IB %47 (100 mg gefll, 202 FhiAl, VA Sl (200
mg 7 4 AT — FEE) 1Imo\WT, 2-1-3 OB AEW

Table 3 Repeatability of the reaction

S Wavelength/ Absorbance ,
ample
nm 1 2 4 5 Mean R.S.D., %
IB 538 " 0.437 0.430 0.434 0.432 0.432 0.433 0.55
VA 538 0.378 0.378 0.376 0.373 0.373 0.376 0.67
MF 607 0.425 0.428 0.429 0.430 0.423 0.427 0.68

[Sample]=5mM
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B x BH, A, A& AW, &K BE: L EF AL ERBEOEXRD DCC irrs%k 135
Table 4 Analytical results of the formulations
Content, % A
Sampl ' -
el Mean R.SD., %
IB tablett 99.6 99.5 99.2 99.1 101.5 99.8 0.982
IB granule 102.6 102.0 102.6 102.5 100.9 102.1 0.693
VA tablettt 101.9 99.3 99.5 101.5 98.5 100.1 1.471

t Sugar coated tablet; tt Film coated tablet

Table 5 Absorption maxima for drugs containing
carboxylic group

Drug, 5mM Solvent Amax/nm
Alcofenac ethanol 534
Diclofenak sodium ethanol 516
Flufenamic acid ethanol 568
Ibufenac ethanol 537
Ketoprofen ethanol 534
Naproxen ethanol 537
Tolfenamic acid ethanol 576
Captopril ethanol 528
Clinofibrate ethanol 498
Furosemide ethanol 575
T e by droxy water -
Iodamide ethanol —
Levodopa water —
Tranexamic acid water 523

EBH®T o7z, S5EIPIE LI-&EE% Table 4 R L.
CRME, HAEEEEZL LT IERS, CoHEITE
FOIHC+IEBTETS 5 L Bbh s,

3.3 fhDEBW~DHA
ANEFVAEEETHEY 14 BT, kb
DERE fE FE IR Bohic RIUEBAEESY
Table 5 ©R3. bt FRFv 4B, VAN, -7 3
7-B-e Ve vEBRRIT=% ) — LB T euied, K
BREZRBER E Lic. AKBBERAV5 & DCC 2357 H
T 57, HAP, DCC BRI S AR L-h2h 2ml
Zhile. VA FRREELLEACEETEL L.
ZRIX, VEAFARD7 =) — 0 WKBENE A 14
VERIBLIEDDTHAHS. 2 —F I N, r-7 3 /-p-v
Fedy BRI BA Lol 2 —F 3 FIZ BT
i, ANFFUAERCBEELTC2ED s v KEFRD
h, ThLNEEEL - TWBEELBRS.
Zofio 11 RO ST IB /1 2k FE
RELI. 7ol F, 7477 2BOL 5, ¥E
Beh By o N EER O L O ORIUB AR ED 3 D
IV ARFEERATH . ChHOEBTOLTD 2~

10mM o B MR HTBE SRS 0.999 1 E B g
R L7

Ll EBE Lok, o DCC Ry HAP » -3
ANFF Y VEOROBRIGY, BERBHOEEIGH
TEHZEIRENT. COREIE, BELBETES
DAR L ERFECAETE, ABSHC LR AR Z
EDBETHD. X, AT @I YV YA, TS
Y, 297 7475—-rDX5k, BEENRIREY
T, BEXEE CEREORSE B o\ T3, &
CERRFEREBbhs.
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Spectrophotometric determination of drugs
containing carboxylic group using dicyclohexyl-
carbodiimide. Ricko MaTsupa, Yasushi TAKEDA,
Mumio IsuiBasui, Mitsuru Ucnrvama*, Masao Suzukr
and Shouji TaxkiTaNt** (*National Institute of
Hygienic Sciences, 1-18-1, Kamiyoga, Setagaya-ku,
Tokyo 158 ; **Faculty of Pharmaceutical Sciences,
Science University of Tokyo, 12, Ichigaya funagawa-
ramachi, Shinjuku-ku, Tokyo 162)

The coloration method with one step formation of
hydroxamate from carboxylic acid was applied to the
spectrophotometric determination of drug formulations.
Carboxylic acid was reacted with hydroxylamine
perchlorate (HAP) to form hydroxamic acid by the
aid of dicyclohexylcarbodiimide (DCC). The iron
hydroxamate was formed with iron(ITI) perchlorate
in ethanolic solution of perchloric acid. The optimum
condition was studied for ibuprofen (IB), sodium
valproate (VA) and mefenamic acid (MF). The
established procedure is as follows. The drug was
extracted with ethanol from the formulation and diluted
to about 5 mM with ethanol. To 1 ml of the solution
were added 1 ml of 0.3 M HAP ethanolic solution and
1 ml of 0.3 M DCC ethanolic solution. The mixture
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was reacted at 50°C for 20 min. After cooling 1 ml
of 0.02M iron (III) perchlorate ethanolic solution
containing 0.2 M perchloric acid was added, and ethanol
was added to adjust the total volume to 10 ml. The
absorbance was measured at 538 nm for IB and VA,
and at 608 nm for MF. The calibration curves were
linear in the range of 2 mM to 10 mM, and relative
standard deviation was less than 19, for the standard
solutions and 1~1.59; for the preparations (n=>35).
The applicability of this method was studied on 14

KAGAKU Vol. 35 (1986)

drugs.
(Received October 2, 1985)
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