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Urine

Amberlite XAD-2
washed with H.O

evaporated to dryness

Residue

dissolved in H20

DEAE Sephadex A-25

eluted with H,O
adjusted to pH 7.0
extracted with CHCl,

eluted with CH;CN-AcOH (4 : 1, v/v)

-

Aqueous layer

CHCI, layer
(M-I)

HPLC (1)
Fr.1 Fr. 2 Fr. 3 Fr. 4
(M-I | (M-V) (M-VI)
HPLC (2)
]
Fr.5 Fr. 6
Mobile ph:
(M-I0) (M-NV) A s

HPLC (1) : CH3CN-0.005M citric acid-1M AcONH, soln.

(22: 77 : 1,%), 4ml/min

HPLC (2) : CH3CN-0.005M citric acid-1M AcONH, soln.

(10 : 89 : 1,%), 9ml/min

Fig. 1. Fractionation of the metabolites of NY-198 in the rat urine
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Fig. 2. HPLC chromatograms of the rat urine after oral
administration of NY-198

Table 1. Rf-values on silica gel TLC and Table 2. UV absorption of the metabolites
retention times on HPLC of the of NY-198
metabolites of NY-198
Metabolite A max (nm) 2 min (nm)
Rf-values HP.LC
Metabolite (min) M-I 290.0  320.5 256.5  314.0
A B C D M-II 283.5 - 251.0 -
M-I 0.55 0.60 0.51 30.8 N M-III 281.5 314.0 251.0 306.0
M-II 0.78  0.51 0.30 5.0 M-IV 280.0  315.5 251.5  303.0
M-III 0.40 0.24 0.51 19.3 M-V 280.5 314.5 251.5 303.0
M-IV 0.31 0.36 0.44 12.7 M-VI 279.5 316.5 252.0 302.5
M-V 0.29 0.36 0.4 14.4 Measured in MeOH
M-VI 0.48 0.31 0.53 25.8

Solvent systems

A ! Dioxane 28%NH, OH (3:2, v/v)

B :n-PrOH Diethylamine H:0 (7:2:1,
v/v)

C :n-BuOH AcOH - H:0 (4:3:3, v/v)

D :0.01M phosphate buffer soln. (pH 2.5) -
CH.CN (8:2, v/v) containing 0.01M
sodium 1-hexanesulfonate

56)%) BLU s &5 ICBURMEL72m/2251 (M— UV X=7 FLicBWT NY-198885 & —3 L7, Lo
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Fig. 3. Mass spectra of the metabolites of NY-198
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Fig. 3. Mass spectra of the metabolites of NY-198 (continued)
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Fig. 4. Enzymatic hydrolysis of M-II fractionated by HPLC (1)

Enzymatic hydrolysis of M-II was examined by incubation of M-II (46 nmol)
with B-glucuronidase (500 units) in 1/15M phosphate buffer (pH 7.0) at 37°.
Inhibition of B-glucuronidase was examined in parallel reactions run in the
presence of D-saccharo-1, 4-lactone (150 £mol).
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Table 3. *H-NMR chemical shifts of the metabolites of NY-198
5 6
HN¢' 1
3 2
H.C
Chemical shifts (dppm)
Metabolite
2 5 2/ 3 5/ 6/ 3’-CH, 17 2’
M-I ®» 8.61 7.97 2.92 — 3.46 1.14 4.47 1.57
(s) d—d) (m) (€)) (@—d) (t—d)
M-III ® 8.75 7.76 2.80 3.42 4.54 1.43
(s a—a ) (v (@—d) (t—d)
M-IV ® 8.76 7.76 3.26 2.90 3.44 1.23 4.54 1.44
(s a-d (@) €3] —(3-;3 (@) (q—d) (t—d)
—_ m
M-V o 8.80 7.82 3.37 — 3.82 3.96 1.30 1.45
(s a-ad (m) (s) (@D (t—d)
M-VI® 8.76 7.76 2.87 — 3.83 1.05 4.54 1.43
©) d-ad (m) (D (@—d) (t—d)
a) in CDCls b) in DMSQ4ds ¢) in DMSO4¢ with a drop of CF,COOD

s - singlet, d : doublet, t : triplet, m : multiplet, d—d : doublet of doublets, t—d : triplet of doublets,

q—d : quartet of doublets

RICSUTVYAFZ LB A FNALRIT A -T2L T A,
AFNEH2DOA-72m/z 412 (M +14%X2+ H)Y)
RN/ DAN KX INEE 2BEL T2 LHES
n’: (Fig.3 (), (),

¥ 72, '"H-NMR 2B\ T M-IVTit 63.26ppm 3L
Z17a by TN ANT v FTERATED, C
NI Ta b oA FNEEDRS 7)Y TL
TwalzdeFEz oz, —h, M-VTI3 5NN 7w
Fr2BickBbDLBbILEY TF NS, 63.96ppm
fHEicy > 7vy e LTRD LNz (Table 3),

bR L ), M-IVid 3741, M-Vid 5 'fLic v
RESNERZFETIRBWEHEL . AREMRL
TLC » Rff, HPLC &£, MS, 'H-NMR,
IR 2~<7 bv (Table 4) BV UV XR7 pNVT—
B, 2oEEsikRFInl,

2. NY-1985 S URBYHOHEEY

NY-1988 L URHWEROMBE X7 PV &
Table 5 iR, fASHOTEEMEIX NY-1981C H~AH»
D §L, B LPEEEDE M-I BT Hifiial/8
UFTH-12,

3. K¥noxk

1) mFH S

UC-NY-198HEIEOHRE5H%N T v P BLUAL XI2B
F2mERRHBHWOTLC 7 u~ 7S L6n—Fil%
Fig.5 12, 54T ERRICBIT 2 RELES &R
YMDTEER% Table 61277,

v MEPICIE M-1~ M-V], 4 XEpiciz M
- < 5 2RBH R &7z, Table 6 I2RT
&9z, MEFICIZT v M B LA RITBWTEE UE
RO B FET S LHHAAL 2, 54%1h(Tmax)
B2 M- 1 DFEERIZS v FT81.9%, 4 XT95.7
%TH-1z, 72, M- 1 DIEEERIZIF5ARERDEDIC
ONTRREAT 28I H > 20— ETH -7
M-Iz 7 v M2BWT5.9%~12.9% & M-I i<k
TESFELRD, £ XTI30.9%~1.8% &A% h -
2o %12, ZOMOREMIZIS v b BLUA X H£IC3Y
UTTH-o72,

2) R

7 v bB LU X DRFREMD TLC 7 u= 75
L0—fFil% Fig.6 I, RELEE L URBMIOEERE
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Table 4. IR absorption of the metabolites of NY-198
Frequency (cm™?)
Metabolite 5
14 Vem Ve=o Veme, Ve=o cH
(iv’sl (3—C002)H) (2 or ¥ —COOH) (Aromatic ring) (Aromatic ring)_
M-I - 1723 - 1614 806
M-III 3350 - - 1619 815
M-1V 3350 - 1730 1611 805
M-V 3328 - 1737 1613 804
M-VI 3338 - - 1619 815
Table 5. Antibacterial activity of NY-198 and its metabolites
MIC (pg/ml)
Organism "
NY-198 M-III M-IV M-V M-VI
S. aureus FDA 209P JC-1 0.78 12.5 >100 >100 12.5
B. subtilis ATCC 6633 0.20 3.13 >100 >100 3.13
E. coli NIHJ JC-2 0.20 3.13 >100 >100 6.25
E. coli K-12 C600 0.20 3.13 >100 >100 6.25
K. pneumoniae PCI-602 0.05 1.56 >100 >100 1.56
S. typhi 901 0.05 3.13 >100 >100 6.25
S. marcescens IAM 1184 0.78 3.13 >100 >100 12.5
P. aeruginosa IFO 3445 1.56 6.25 >100 >100 12.5
P. aeruginosa NCTC 10490 0.78 6.25 >100 >100 12.5
P. vulgaris 0X-19 0.05 1.56 >100 >100 1.56
Inoculum size : 106CFU/ml
Table 7 12577, 4) B

Z v b A4 X M-1~ M-VI?¥RHEB E N7z, 21
HIIMFFARRICEEDL 2, ZOHFEERIZS v FTI1.8
%, 4 XTI92.4%TH 72, M-1iz5 » +T5.7%, 4
2 T2.1%TH Y, MFEPHIEES v bOFHA X
SN ELSFEL T, —F, 8 M-IV, Vid4 i
BWT2. 7% ERBIMEITKATELHFEL T2
MLT, 7v bTRO.T%BELTHTH 72, E72, 20
HORBEMIIT v b, £ 2L 2%LUTTH 72,

3) PR

7 v PBLUA X OEPRBHD TLC 2 o= b 75
LD—Fl% Fig. 7.2, RELES L URSMOGESE S
Table 7 125K,

7 v b, 4 X M-1 ~ M-VIZSRHY & L7z, KEAL
BB OESHFEL, Ty FT5.1%, 4 X TT4.0%T
Ho72 M-ILI3T v b, 4 221 ~3% L bFHTH
272 F72, 4 XITBWT M-IV, V#15.5% & M-1 i
ROTESFLEL TV, 20MORBIES & b, 4
XEIARUT TH -1z,

7 v MBI AR REMD TLC 2 o=t 754
N—Fil% Fig. 812, RE(LES L U RMPOGERY
Table 7 2”7,

7 v FOBITHRIZIE M-TIAB D 2BEEL, 20%
ERII63.1%8TH o7, M-ILISKRWTELFLELLD
IEM-1T21.9%ThH Y, Hof#Hmss5 %LTFTH-
72

m *#

NY-198% 7 v F B LU 4 X IcROBZEH/OME, R,
EBLUT vy FoBEHPIIE, KB (M-1) D3
NY-198DZ X FARZ N7 v o Biatk(M-11), =F
VyUTIREETS M-I, VIBXUALKREFUN
% 2ET 5 M-IV, VIRE NIz, -, v b
BLUA 2B 5 NY-19804H42B4 13 Fig. 9 io7
TEY)THEEHEING, Thbb, X/ uLBED
ANVEXINENTLI 0 BRIZ L ) aakih, M-
NEETIREE LY~ U LB 2 (I Xt 6 o™
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Fig. 5. Thin-layer radio chromatograms of the serum after oral administration of *C-NY-198
to rats and dogs at a dose of 20mg/kg
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Fig. 6. Thin-layer radio chromatograms of the urine after oral administration of #C-NY-198
to rats and dogs at a dose of 20mg/kg
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Fig. 7. Thin-layer radio chromatograms of the feces after oral administration of #C-NY-198
to rats and dogs at a dose of 20mg/kg
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Table 6. Metabolic patterns in the serum after oral administration of *C-NY-198
to rats and dogs at a dose of 20mg/kg
Time Metabolite
Species
(h) M-I M-II M-III M-IV, V M-VI others
0.5 90.7 + 0.1 5.9 + 0.2 1.3 £ 0.2 0.3 = 0.0 1.1 + 0.1 0.7 + 0.1
1.0 81.9 + 0.5 12.9 + 0.6 1.8 = 0.1 0.5 = 0.0 1.4 £ 0.2 1.7 + 0.3
Rat 2.0 84.7 + 1.5 10.7 £ 1.5 0.5 = 0.1 0.5 £ 0.1 2.7+ 0.1 0.9 + 0.0
4.0 82.6 + 1.1 10.5 + 1.1 2.4 + 0.2 0.6 = 0.1 1.7 £ 0.0 2.1 + 0.1
8.0 81.9 + 0.5 10.6 = 0.5 2.5 + 0.2 0.6 £ 0.1 1.7 £ 0.1 2.6 + 0.3
0.5 96.6 + 0.3 0.9 + 0.1 N. D. 0.7 £ 0.1 1.3 £ 0.1 0.6 = 0.1
1.0 95.7 £ 0.3 1.2 + 0.2 N. D. 1.1 = 0.1 1.5 £ 0.1 0.6 + 0.1
2.0 95.5 + 0.3 1.6 + 0.1 N. D. 1.2 + 0.1 1.1 = 0.1 0.7 =+ 0.1
Dog 4.0 94.9 + 0.6 1.8 + 0.2 N. D. 1.1 £ 0.3 1.5 = 0.2 0.6 = 0.1
8.0 95.2 + 0.7 1.2 + 0.3 N. D. 1.4 + 0.3 1.5 £ 0.2 0.7 + 0.1
12.0 94.6 + 0.8 1.3 £ 0.3 N. D. 1.5 £ 0.2 1.8 £ 0.3 0.7 £ 0.1
24.0 93.5 + 0.5 1.4 £ 0.2 N. D. 1.6 = 0.3 2.3 £ 0.2 1.1 + 0.2
Each value represents % of total serum concentration (mean *+ S.E.) of four animals.
N.D. : Not detected '
Table 7. Urinary, fecal and biliary metabolites within 24 h after oral administration
of ¥C-NY-198 to rats and dogs at a dose of 20mg/kg
Metabolite
Species Sample n
M-I M-II M-III M-IV, V M-VI others Total
Urine 4 69.8+1.9 4.3+1.1 0.5+0.0 0.5+0.1 0.8+0.0 N.D. 76.1%1.3
(91.8+1.5) (5.7+1.4) (0.7+0.1) (0.7+0.1) (1.1+0.0)
Feces 4 16.9+0.8 0.2+0.1 0.1+0.0 0.2+0.1 0.3+0.0 N.D. 17.7+0.6
Rat (95.1+0.9) (1.0+0.4) (0.8+0.1) (1.4+0.3) (1.7+0.2)
Total 4 86.7+1.6 4.5+1.0 0.7+0.1 0.8+0.1 1.2+0.1 N.D. 93.8%+1.0
Bile 5 6.0+0.7 17.3+1.1 0.9+0.1 1.0+0.1 1.3£0.1 0.9+0.2 27.4x1.5
(21.9+2.1) (63.1+2.2) (3.1%+0.4) (3.7+0.4) (4.9+0.2) (3.3%+0.4)
Urine 4 50.9+2.8 1.2+0.3 0.3+0.0 1.4+0.4 0.8+0.1 0.4+0.1 55.0+2.2
(92.4+2.0) (2.1+0.6) (0.6+0.1) (2.7+0.9) (1.5+0.3) (0.7+0.3)
Dog Feces 4 14.7+2.8 0.5+0.1 0.3+0.1 2.8+1.6 0.7+0.3 0.4+0.0 19.4+1.4
(74.0+£10.5) (2.6+0.5) (1.8+0.4) (15.5+8.9) (3.9+1.5) (2.2+0.3)
Total 4 65.6+4.9 1.6+0.4 0.7+0.1 4.2+2.0 1.5+0.4 0.8+0.1 74.4+2.4
Each value represents % of dose (mean + S.E.).
Each value in parentheses represents % of excreted amount (mean + S.E.).
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Fig. 8. Thin-layer radio chromatogram of the bile after oral administration of “C-NY-198
to rat at a dose of 20mg/kg
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Fig. 9. Postulated metabolic pathway of NY-198 in rats and dogs
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DISPOSITION AND METABOLISM OF NY-198
V. METABOLISM OF *C-NY-198 IN RATS AND DOGS

Osamu NAGATA, TAKEHISA YAMADA, TosHIAKI YAMAGUCH],
HiromicHr Hasecawa and Enchir Oxezaki
Central Research Laboratory, Hokuriku Seiyaku Co., Ltd., Fukui
Tetsuya Terasakr and Akira Tsuji

Department of Pharmaceutics, Faculty of Pharmaceutical Sciences, Kanazawa University, Kanazawa

We studied metabolism of *C-NY-198 in rats and dogs following oral administration of the drug.

The metabolites of NY-198 in rat urine were identified as follows : M-I, unchanged NY-198 ; M-II,
glucuronic acid conjugate of NY-198 ; M-IV and M-V, compounds cleaved at the piperazine ring ; M-Il and
M-VI, compounds further metabolized through oxidative dealkylation of M-IV and M-V.

In serum and urine of rats and dogs, mainly M- 1 was found, and amounted to more than 80% of the
metabolites in these samples. The major metabolite in rat bile was M-1II, followed by M- 1.

These results indicate that metabolism of NY-198 hardly occurs and that most of the drug remains unchanged
in rats and dogs.



