Journal of the Pharmaceutical Society of Korea
16, 180-185(1972)

Tris(1, 10-Phenanthroline) Fe(ID) Chelate of|
tkst Undecylenic Acid 2| WK E ERE

g = HE*-d I -
(Received December 2, 1972)

Sam Sik Kang and Nam Ho Paik: The Spectrophotometric Determination
of Undecylenic Acid Using Tris (1, 10-Phenanthroline) Fe(D) Chelate.

Abstract—A new spectrophotometric method was established for
the determination of undecylenic acid. The method is based on the
solvent extraction into nitrobenzene of the ion pair formed between
tris(1, 10-phenanthroline)Fe(II) chelate and the anion of undecy-
lenic acid. The maximum absorbance of the extract in the organic
phase was at 518nm. A maximum extraction was obtained at pH
9~11, when excess of at least 50-fold(molar) of the phenanthroline-
Fe(II) chelate to undecylenic acid was present. The color intensity
of the extracted species remained constani; at room temperature for
the several hours after separation of the organic layer. A linear
relationship was obtained over the tested range of 5~207/ml of und-
ecylenic acid. The effect of several other fungicids on this method
was investigated. The method was applied to the determination of
undecylenic acid in preparations and the results were in good agree-
ment with those added amounts.
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tris(1, 10-phenanthroline)Fe(Il) chelate [ ion & undecylenic acid K& ion 3} ion $&
R 3le] nitrobenzene of BBV O 2 MY Z BEEE WEL HF 518nm o] A BAE
Bg vVeldiges pH 9~11 H4lel A tris(l, 10-phenanthroline)Fe(I) chelate mole JE 7}
undecylenic acid mole MER = 50 4% LI Y o —@% gte Fei s, = undecylenic
acid 5~207/ml =¥ ¢ ol Al Beer o} Hlo] HKrFe &stor X LEaEEEks BAL
BNE ez HAaNmd BAE £ 3t HEFELEDSY dud HAA Bt AR
salicylic acid, methyl salicylate, chloral hydrate %] 98¢ Fm 2 Ca*t ion 2 & undecyl-
enic acid g}t calcium undecylenate 2 HA A AEHA HEFECLEYS THAL 5 AN
o & HEEkES BB v BET BRE I

x W 5 =

#  #M—undecylenic acid (E. Merck, G.R) 100mg € %3} nitrobenzene o ¥fRAl A
250ml 2 33 ole 10ml & Ei# 200ml 2 243t undecylenic acid Mo 2 3lg v
DT A A1 A e

tris(1, 10-phenanthroline) Fe(II) 3}4t4 #H#&-S 1, 10-phenanthroline 3.965g 3 3}H4HA| 1
A 42 -8 Mohr’s salt) 1.961g & Ao 0.1N-H,SO, 4 30mld] %MWY ¥+ SHE&
s s00ml 2 34 ¥ tris(l, 10-phenanthroline) Fe(ID) 24 1.0Xx 10~*mole ##k (pH 2~3)
o2 g+

buffer solution & 0.05M-Na,B,0; 3} 0.05M-Na,CO, 41 ¢ BEF13ld pH 1022 3l .

8 W Wl (HA3 Spectrophotometer &= Beckman DU type & ¢Ef 38} c}.

WARE—8 B buffer solution (pH=10) 5ml, tris(1, 10-phenanthroline)Fe(1l) 3}
Akd-g-9 10ml & s 3 BAR undecylenic acid HiHHE 10ml & stz -1 % #HAS
o 4 &M A=

A =¥ ML separating funnel of Yo} ¥ 30 FM» K&tk £ M3t nitrobenzene f§&
et K NaSO, ¥ 28 & 9o Boktk #LoMS}. =t 2 reagent blank & =HE o]
e WBPEoZ 3o 518nmeoj A BAEE HED .

xH MR N X

Wik spectrum—ilifiRfiEel weld dojxl HHMES WU spectrum & 518nm o A BRI
BAE vYeEtislch webA o] ¥o RBolAME 518mm & REHEoE AT

pH o} BEE—WMBfE] =2ty ki) pH & M{LA]7] = nitrobenzene ¢ 2 HMF ¥
BB BEEE FA—#fE] kS reagent blank & B2 ste] 518nm o) 4 BIEEE
& BEsts et

pHS 23L& & @ikl 93 gl& a4 buffer’? g NayB0,-Na,CO%® &9 buffer
& EA3s. Fig. 104 2 uwbsh Zo] pH 9~I11 Y Yol A —FH BRAEE Ve e
# %@l A= pH 10 & Rigelg o,
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Fig. 1—Effect of pH Fig. 2—Effect of tris(1, 10-phenanthroline)Fe(I)

chelate concentration

Tris(1, 10-phenanthroline) Fe(Il) chelate MBS B —tris(l, 10-phenanthroline) Fe(dI)
chelate o] BEE o 71z BbAs] = SRRl oteld dojzl HEHS BAEE
reagent blank & $Bik o 2 3o 518nm o A BKES AT &R Fig. 238 72

o] 71 A tris(l, 10-phenanthroline) Fe(II) chelate o} ®rE 7} # 6.1% 10 *mole B undecyl-
enic acid o] BME 1.1X107* mole(20y/mD) 2} & 50f% LbAAE —BE @&& dshid
. ot & Eieol A= tris(l, 10-phenanthroline) Fe(Il) chelate JMBEE 6.7 x 10 3mole
2 FA%q .
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Fig. 3—Effect of shaking time Fig. 4—Effect of temperature
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it Bl BE—iENEIEA ©e}A] undecylenic acid o] MWEEE 1.1x107‘mole 2 ETE
3 HHMIE 24 nitrobenzene #ol] benzene, toluene, carbon tetrachloride, 1,2-dichloroe-
thane, chloroform, n-butyl alcohol %59} ¥ffte]l el #aI3 #532 n-butyl alcohol ol A&
% G Jle Bl e RS A 3t o Z 2 nitrobenzene o] BBMFIEY & &3kt

BHo Rk HkiBfEe] we}Al undecylenic acid ¢ BEE 1.1x10*mole = EEH A
9ol 7 nitrobenzene el SEol ol Ao R EEBLET BT BRI HHLAIA
=AY —gigeon R2EEe BAR FAx £ 4%7t astg e =ebA tris(l, 10~
phenanthroline) Fe(II) chelate 8} undecylenic acid ion$$e] 2o TEFE ¢t

MBS EW—hiHEF BUES] 93] Hitd BN BR Fig. 4014 2E vist 7ol BE
b kRSl ool ®rEE wmad. zEd 10~20° 4 de AL BLeA gemz
& ERAA = o] A4 4A 3.

¥ undecylenic acid o] WEEF 207/ml = EE}tz HEHIEA =Hebd 10E AAjste] B
YRS HES R BR FHBLE 0.375 o A EEEEE 0.456%31 .

Calibration Curve—C| 1o EEfESR=2 S8 EE@{re mMuste A #@fFl =hebd
undecylenic acid 9] MEF 5~20r/ml = $8{LA]7] . reagent blank & oz 3id
518nm o] A WS BIET &R Figs504 2E vhe o] HigEd o2 5~207/ml BE
WA Beer 9 gfllle] Wit
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Fig. 5—Calibration curve Fig. 6—Continuous variation plots

i #mel @@ —tris(l, 10-phenanthroline) Fe(ll) chelate 8} undecylenic acid o] #@E & &
% 107°mole & EEF ¥ = H¥F o8 7tz WEAA EHEEMEEO s HMIES @R
& HHe R Fig.6 A9 3ol tris(l, 10-phenanthroline)Fe(II) chelate 9} undecylenic
acid 9] mole ke 1: 23 A& ¢U+

7% {caWel WM —undecylenic acid & F=2 #WH, KM 3 HMz EASZZ o
HEY F e LA HAA 2 G3¢ BN ul Table It e}, Tableo)q 2
s} 7to| salicylic acid, methyl salicylate, chloral hydrate %-& undecylenic acid E&o] +
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MES TRz SEBEE KET 25 & "KRE T78% 3 SES 44, 4497,
d4arde, 24499%9 B ion 2 & WKl BE JA Fed.

Table I—Determination of undecylenic acid in presence ot various substances.
(undecylenic acid taken: 1.1x107¢M)

Compounds Mole ratio to undecylenic acid Recovery of undecylenic acid(%)
Salicylic acid ' 2.5 318
0.36 105
Methyl salicylate 1.0 112
0.65 107
Benzoic acid 9.1 106
Resorcin 10.4 101.5
Phenol 12.1 101
Chloral hydrate 1.0 105
PEG unguentum 20 (weight ratio) 97

#MA M undecylenic acid 2f FM—Table I o} 7o #%s B &M (undecylenic acid
100mg o] K= B)E WA} 10% NaOH # 2ml & W BEA o2, 10%
Ca(NO,), 7k¥#%E# 10ml & i3] Ca-undecylenate 2 # A7}z glass filter 5 HfEsld o 5}
33 EfF 40ml 2 MY}, 2o 10% HCl 10ml 5 sl undecylenic acid S #HEA]
7] 5 aspirator & HAN A 3} A sl undecylenic acid & EH4 50ml = A H3x
ethyl ether 30ml & undecylenic acid & Paf@s} = o Nol| t}A] ethyl ether 20ml & o 8
A Ag3 et oA ethyl ether 30ml g o2 —[F Mlists ethyl ether g &3t
T84 F4Alz) ¥ nitrobenzene 0.2 WAl 250ml 2 g}, oR4] o] K I0ml &

Table II—Determination of undecylenic acid in preparations.
(after separation, undecylenic acid taken: 1.1X107*M)

Preparations uﬁiiinii?é’ acid undegﬁggivce ?ciﬁf(%)
Undecylenic acid 7.4g 1.00
Salicylic acid 0.7g 0.126 98.6
Resorcin 7.4g 1.67
Undecylenic acid 2.08 1.00
Salicylic acid 5.0g 3.35 102.7
Methyl! salicylate 0.3g 0.19
Phenol 1.0g 1.00
Undecylenic acid 8.7% 1.00
Salicylic acid 0.87% 0.12 101.5
Resorcin 8.7% 1.68

Chloral hydrate 4.3% 0.55
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B3 200ml 2 4217 BEe H3te] EMRIEs & HEo 2 undecylenic acid & ER
& #ERE Table Il of FR3}5ict. Tabledd £ 4 & vt o] HAMB S undecylenic
acid ¥ +3.0%9 FHEHY RlA E&E 4+ At

& 8]

A -2 undecylenic acid & tris(l, 10-phenanthroline)Fe([) chelate 8} ion #& FRA|#H
nitrobenzene © 2 HMIle LETEESE Hikold. o9 e EEol 3t undecylenic
acid & ER37] 8 H@rvd K4S kG pH 10914 tris(1, 10-phenanthroline) Fe(D
chelate & 7} undecylenic acid BER <} 5045 MEY = —Fd BLEES Yehiglod
BERE 5~20r/ml 444 Eige debdd. &kl +BEE VMo AFLEDS
salicylic acid, methyl salicylate, chloral hydrate Zfo]™ o] A& SMY Hiyo= undecyl-
enic acid & Ca o2 3te] Sl ¥ AES BRAToLZH +3.0% Rz HHA4 BHIA
EEYE T A%

.4 |

. KP (ID, 41001967)

. Yamamoto, et al., Japan Analyst, 18, 354(1969)

. Yamamoto, e al., Chem. Pharm. Bull., 15, 1437(1967)
. Yamamoto, et al., Yekugaku Zasshi, 88, 28(1968)

. Yamamoto, et al., Japan Analyst, 16, 937(1967)

. Yamamoto, et al., Yakugaku Zasshi, 87, 1346(1967)
. Y. Yamamoto, et al., Anal. Chim. Acta, 39, 51(1967)
. BTH, BREE (197D

. KHE, BERGS 2 @R, mls, 261(1956)

. WA, TRV KRS HEAID, 3erHAR, 31(1961)
. C.E. Hedrick, Anal. Chem., 38, 791(1966)

. B.G. Stephenes, et al., ibid., 39, 1476(1967)

© O NS AW o e
o e Tl Te Tl IS

— =
N - O



