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AIVZTIRNRUOTIIVAYV T NEBEEOSERE
0% bT 57 1 =& BBREPITRGEDHRE

BOBES®, JCHBRE™, AREE, KFRE™

(1989 & 7 B 20 H%3E)

AVETIRROTINA VT RFEEK (TEFVA V=TI, 7uto v, v=T7IF, 4
VTFIUNAVZTIR, TFIUNAVZTIE, RUVAMLAVZTIR) OFEA 4+ VR LC I
L ABEDBRMEBRE Uz, A V=TI, T2FNVA V=TI FRETOEAZ VA V=TI RD
TEEIZE, /A4 VEERE U TOIBBBEANK VBDH S KTFH Y ANKVBSEETCh -2, [V =
TYRROT YNA V=T Y FFHEEERE, BBHBEANVE VBEA A v 2ERT S8 ICkY, BER
DT ITFTINBIIBEINDEEZEZONED, TYIVAVZTY RFEEKROT I NESLRGICEES
BEZTWBIENFDP 1. AVZTIYFRETYNA VT Y RREKRORBH R OSEEE % KD
T, Rekker I & 2BUKMEERELET 5 & BFLERBEFRERL .

1 f&

FREETHEA VT Y F (INH) EFFETRE
EN, TEFNVA V=TI F (AINH) & U TRAPICHE
MxnzdiEhs, ChERERTAHIEITLYFFRIC
BIETFMLELZRIET S ENTES. X, 20
T FMEREZRIET 5 2 &I kD INH T L 5EIEH
OREAZRC I EHAEEE LS. 3K, 20 INH RO
AINH OEBHEICIE, HESTED, $EEE?,
GCY72 EDH, HPLC IC L5 HESBREINTVS,
¥RIZ HPLC I & B FEICE, Y47 FNVANKINY
BV, 7 FNVANKVER), NT YV ANVKVEY, B
TYNREE" 5 E DX 4 & v ERE AR U e ok sl
EBEINRTV5BE. UL, ThEOMEIREIITHA
FUVREEBRFLTH LT, X, £EKHD INH RO
AINH OO TiE, WIThOBFELEEDE DL
Bt n<BREELEN. #2707, SERWEA VK
VEBDON A A Vv EIEEHWT HPLC IZ &% INH RO
AINH O HTEERE L, BiL, BT IV, Y
=7V NEEKRODR R E ko, HEFEHE HPLC
DREER 2B T L, TYNVA VT Y FHEKD

i

*H A7 a T E (K160 B EHHE X P E
6-12-18

(M) R E S E BRI SRR - 606
EREKBEH®R/ SR Y — VBT5RT

B LB A - 108 HIREEBR A4 5-9-1

AR AR

&% Rekker DBKERTEXRD » bHEETE B &M
Doz DTHET S,

2 % B

21 &

INH BHDEMETEMEZRAY, TIYNM4 V=TI F
FEIKTHABH AINH, Juttr=—n4{ vVv=7YF
(PINH), A V7 FVIA V=T Y F (i0-BINH), 7
FUYNVA V=TI R (BINH), XV VA NAL V=TV
F (BzINH) &, BeSAMXE#s7 ) F2EL, &
HEICEV INH 5 &KL, TRIMROCEBIMEIC
KOEEL. &4 500 ug/ml KIBKICHS UMER
BUKTHRUTHER L. A+ v RED S 5 REH
1~11 FTCOREBTRAIVA VEEF MY 7 AIEFLRT
¥, REK120ANVEVES b)Y LARCHES b
Vong, FRZuTEMERO. T M)V
LC H, -4 7%/ — ViR, HICHEMSR T8
Rz,

2.2 & &

HPLC ##& & LT, A 71X Model 576, HHE5IC
1% Model 502U AL AIR AR HER, B4 A7 0L
¥EBE, ATV 279 =X Model 7125 LA ¥4 V8%
R LUz, EEgREHE Chromato-integrator D-2000 H 37
ARV, BLOSHE LS 748 DISKBOY FB-4000
%, 57 06 & 14 Hitachi Model 200-20 %I % { i L

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

38

23 # £

231 RIVBKEEORE 2mM F7H2 2V
RVBFT L)Y LEEL 4% T b b VKEK
(pH3 12V Y BETHAMI) & INH, AINH XU PINH O
10 ug/ml KBZRZEBRE U NLBKRD AR L% %
HDHKEFICEIVAE L E TS, 265 nm SRR
KEEEZRUIIOT, Dgra< 757 4 —0O%HIc
W OERERFERL. _

232 INH RUF AV ZT7Y FHEAGOHE
FHOBE INH ROT YNV V=7 Y FEHEEK
(AINH, PINH, iso-BINH, BINH, BzINH) &4 %) >
BT pH 3 ICHAE U 72 /KBHICIEM L, 1 mg/10ml @
BEOCHBBRE Uz, BBREICKEEABAK 10ml &
FED 1-A75 /- VERMUBLL »EREE,
BLDHMEUKERY 1-4 7 8 7 - VHOBAE % E
265 nm THITE U 72,

233 BEHEPOIFHEHzE  10mM DY v
B—F b LAZEL 10,15 R 20% OT7 b= Y
WAKBEKE, VU BT pHS ITHEB L, ZOBEKIC
2~5mM DEREA A YEHEZRIMU 725 D% BEHE
& UT, INH, AINH % U PINH D458 &% #at L
1z.

234 HPLC&ff SHMHF7LEL0TEHRES
um @ Inertsil ODS-2 Z £ X 150 mm, £ 4.6 mm D
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AT YUVABIZETALLELD (A7 0 T8,
F— N4 7 L4 Inertsit ODS-2 28 X 10 mm, W&
40mm DAT YV LABIZETALEZLORHERAL .
AT ALAREEERSE U, INH, AINH % U PINH ©%
B, BEIMEELT 2mM FFA v RVE VB b
DY AR 10mM Y YEBE—F b aBET 225%
Tr bz MY NKEBEEZ, V)BT pH3 A LIS
DEMERA L. HEIZ 1.0ml/min & U, BHEE 265
nm (0.032 AUFS) THIFE UL, &k 10w FEAL .
X, INH, AINH, PINH, iso-BINH B 0" BzINH D5y
i1, BzINH OEHAE#HD A28, T )LD
BRE% 24% U CHBROKBE O %217 17,

3 MRRUBE

3+1 WEXEHE DR LR

Rekker 2S7R 9 BUKEEREHVIZ LV, INH ROT ¥
WAV ZT Y FHFBEPDE £ DEIZDO N TBUKEEE
BOAEHE (logp™) %#K®, Table 1 ITRLI. Zh
ZHERE logp L9 5. X, EBRLOKR®DIZINH &7
IWAYVZTYRFEKRD 1-F 75 ) —V/KIZBT S
SERE R EAE log P & LT, MEOHEBIRE L ko
72& 25 0.984 TH D HEGRE log P* OEFEHEEVS
DEFEXLND. RIZ, BHEKRE LT pH3 DY) VK
BR=RANT, BHEE 265 nm, #HE 1.0 ml/min T,
INH & AINH OfRFL (K7) 2k 7z, 20 K O3
HUE log K' % X B, PRFR{HE log P KO ERIE log P %

Table 1 Calculated log P values derived from fragment
Chemicals INH AINH PINH iso-BINH BINH BzNH
N N N N N
— O OO0 O O
CONH CONH CONH CONH CONH CONH
log P* —0.409 —0.409 —0.409 —0.409 —0.409 —0.409
Fragment NH, NHCO NHCO NHCO NHCO NHCO
log P* —1.428 —1.795 —1.795 —1.795 —1.795 —0.934 (ar)
Fragment — CH; CH,CH; CH(CH,;), (CH,),CH, Bz
log P* — 0.702 1.232 1.639 1.762 1.886
log P —1.837 —1.502 —0.972 —0.565 —0.442 0.543
log P’ —2.052 —1.445 —0.817 —0.425 —0.318 0.317

% Rekker’s hydrophobic fragmental constant’. log P : calculated log P* values of each chemical; log P’ :
partition coefficient measured in 1-octanol/water. Abbreviations : INH, isoniazid ; AINH, acetylisoniazid ; PINH,
propionylisoniazid ; iso-BINH, iso-butyrylisoniazid ; BINH, butyrylisoniazid ; BzZINH, benzoylisoniazid
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&4 YEE U5 7% Fig. 1 IZRT. logK” & log P
KU log P’ DHBBFEIIE 4 0.997, 0.996 & BT 72 B
BAfRER U 1.

32 X1 4 HREOHKRS

BEHP O 4 4+ v EEE INH, AINH KU PINH
DERFFREE & OBIfR A Fig. 2 ITRT. —RIZ A&
VBREEHTAMNA 4+ vEEE, BENORBYEE A
A YRETERRU, PRIFEA 4 ¥ A OAERTH & EEH
THBIF 7T INELEOHTFRBEERIZEVITOA
HEEZHBNTWVWA. pH3 OKBERF T, YYY Y
BOBZRCE FFYvOT I/ &I 7a by fmL<

1r
A, i-BINH g
g o PINH
- INH
< 88 Bz
" AINH 8
A
E 1 INH n-BINH
8
—3 S
1 J
-1 0 1
log k&’
Fig. 1 Relationship between partition coefficients

and capacity ratios

log P(-O-; calculated by Rekker’s hydropho-
bic fragmental constants) and log P’ (-@-;
measured by l-octanol/water partition) values
are given in Table 1. Abbreviation (INH,
AINH, PINH, iso-BINH, BINH, BzINH) : see
Table 1.
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WHLEEZLHNS. INHRBEY Y=y Al Ry
VLAt YD 2HPRTA A VHERPEL LN, T

WA VET IV REE) V= AL XV DBHBA L VxR

ERLTWasEEZH5N5 (Fig. 3). Fig. 2 IR$ &
DT, WA A VRIS UTHEBURIB R AV & v EED
RZEHEPEL 2513 &, INH, AINH % O PINH O A4
F VR ORFEEEL £ o 72, INH OFERRIZREL
4 £ TId AINH X PINH & 05E<, REK 5~7 Tk
AINH & PINH OICH 0, ®EH 8 L LTk AINH
X PINH KO EL 27, INH OEHESH2H 5 12

10
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Retention time/min
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Carbon number of aliphatic sulfonate

Fig. 2 Relationship between ion-pair reagent and
retention time
Eluent E;; 10% acetonitrile solution (pH 3);
Ey; 15% acetonitrile solution (pH 3) ; E3; 20%
acetonitrile solution (pH3). H:INH; A:
AINH; @ : PINH

INH C5S03-

[ ) ( ) o
o SO NHaNHco<O|\iH o NN

AINH CsS03-

L NN
ONH os” ¢ e

Fig. 3 Model of interaction between octadecyl group and isoniazid (INH) or acetylisoniazid

(AINH)

@ : carbon atom ; O : nitrogen atom ; C5SOjs : pentanesulfonate ion
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®IZ, Fig. 2 DRAIVBBEKTERD 124 4~ DREL 6
FTO logK EREMOBEFEERD . ZORE,

INH $5REH 5 T AINH L VELBHLTBY, 20
log K" ERFKOBEBEERET 5L, REKSDE
AT INH & PINH K 0ELBHINSD I EPHERX
iz, ZOFHIRLHEMIRTKROIAER, 2%0,

Fig. 2 DRFEK 7 LI LTOBHIBEFR 23HBETE. 7
IEOHA AV EDA X VIHERRIC & B R ERRE O 8
i, logK BT 13 THot. ZOKRE Fig. 1
DIREREERTBHE, WAAVOHERELEA L&D
INH OAHIERZFH T 5 2 8T, BELNERE
YEORIRGAfEE Bbh b, X, REK1~12 T
DR A VA Y B Z VT, INH, AINH O45 8 S
EMELIzE A, REHMPEZVIEE INH, AINH O
SEESEP o, FIT, REB 120 FTH Y 2K
VBT M) LE T YVIVEEES M) v A (SDS) A
T, 25D 1.0~25mM OEEHRIZE T % INH
& AINH D53 B B O BEREZ JIE U 72, Fig. 4 1
RTEHIZ, SDS DEEA 2.0mM Ll bz 5 &4 8
B, 7HRBLRBICKEL< B, bShrRBEELIC
FORFEBOBFRESET UL, X, SDS 3HHEE
MRHRICEDWAEDIHFABLIZ W Ep b, )
A VEREELT20mM O RTH Y ANKVER
F+ MUY L&V Fig. 5(a, b) Z INH, AINH,
PINH, iso-BINH X O BzINH OF# 5 BESAF T I2 51
5 HPLC @7 a< b7 5 L% 77~9. BINH & iso-
BINH ¥ — 27 DBER>TLED ORI B 1.

Fig. 5(a) %O Fig. 1 £V INH & AINH S BT EIC
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Fig. 4 Resolution (R,) and separation factor (@) of
isoniazid and acetylisoniazid for dodecane-

sulfonate (RSO3 ™) anddodecylsulfate (RSO, )
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Retention time/min

Fig. 5 Chromatograms of a mixture of AINH (1),
PINH (2), iso-BINH (3), INH (4) and
BzINH (5)

Abbreviation : see Table 1. (a): column, 150
mmX4.6 mm id. packed Inertsil ODS-2 (5
um) ; eluent, 24% acetonitrile solution contain-
ing 2.0 mM dodecanesulfonate (pH 3); flow
rate, 1.0ml/min; column temp., ambient. (b):
chromatographic condition is the same as in
Fig. 5 (a) except for acetonitrile concentration
(22.5% ~24%).

BUALNEEYEE LT, INHOY -7 &bEILHK
W PINH 7, RFRE» > & HHTH o> (Fig. 5
(b)}.
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Optimization of HPLC analysis of isoniazide and
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acylisoniazide derivatives. Kiyomi HamacucHr
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Toshihiko Hanat®*|  Hiroaki Kuso and Toshio canesulfonate (pH 3); flow rate, 1.0 ml/min; column
Kmosuita™* | (*Gasukuro Kogyo Inc., 6-12-18, temperature, ambient. Retention time was 6.30 min for

Nishishinjuku, Shinjuku-ku, Tokyo 160; ** International
Institute of Technological Analysis, Health Research
Foundation, Institute Pasteur de Kyoto, Hyakumanben,
Sakyoku, Kyoto-shi, Kyoto 606; ***School of Pharma-
ceutical Sciences, Kitasato University, 5-9-1, Shirokane,
Minato-ku, Tokyo 108)

Optimal conditions of separation for isoniazid and acyl-
isoniazid derivatives (acetylisoniazid, propionylisoniazid,
isobutyrylisoniazid, butyrylisoniazid, benzoylisoniazid)
were determined in reversed-phase ion-pair LC.
Sodium dodecanesulfonate was the best ion-pair reagent
among alkylsulfonates. When the carbon number of
alkylsulfonate was below 4, the elution order was iso-
niazid, acetylisoniazid and propionylisoniazid. When
the carbon number of alkylsulfonate was 5, the elution
order of isoniazid and acetylisoniazid was changed.
Further when its number was 8, the elution order of iso-
niazid and propionylisoniazid was reversed. The acyl
group of acylisoniazid also affected their retention. The
conditions of HPLC were as follows : Column, Inertsil
ODS-2 (5 pm, 150X4.6 mm i.d.); eluent, 24% aqueous
acetonitrile solution containing 2.0 mM sodium dode-

isoniazid, 3.69 min for acetylisoniazid, 4.49 min for prop-
ionylisoniazid, 6.06 min for isobutyrylisoniazid, 6.25 min
for butyrylisoniazid and 12.58 min for benzoylisoniazid.
The capacity ratios (log £”) of isoniazid and acylisoniazid
derivatives and the partition coefficients measured in 1-
octanol/water (log P’) were in good linear relation with
those calculated by Rekker’s hydrophobic fragmental
constants (log P). Coefficient of correlation for first-
order regression lines of log P-log P’, log k'-log P and
log #’-log P’ plots were 0.984, 0.997 and 0.996 (n=F6),
respectively. This calculation method could generally be
used to find an appropriate internal standard compound
for reversed-phase LC.
(Received July 20, 1989)
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