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Metabolism of 6-methyl-2-thiouracil was studied in rats by using 1*C-labeled com-
pound. Following the oral administration of 6-methyl-2-thiouracil [2-14C] (490 mg/kg),
the about 689, of the administered radioactivity was excreted in urine, 279% in feces, and
1.29%, in respiratory CO, within 72 hr. After oral ingestion of the radioactive compound,
radipactive substances excreted in urine after 48 hr were 6-methyl-2-thiouracil, 6-methyl-
uracil, 6-methyl-2-methylthiouracil, 6-methyl-4-oxo-pyrimidine, 2-amino-6-methyl-4-oxo-
pyrimidine, and urea which were present in about 46.2, 9.1, 1.6, 1.8, 0.2, and 0.89%, of
total radioactivity in the urine, respectively. In in vitro tests using rat liver slices, radio-
activity was also detected in 5,6-dihydro-6-methyluracil along with the above metabolites.
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ChFy v lliter s Lizd o) 10ml h.Z@ﬁ@L?&ﬁi//a‘— Ve 2 VA Y v & — (Packard #$ Tri-Carb
liquid scintilation spectrometer Model 3320) CHIE LAMBIRECr= v+ v 72 HBIE L . K% © BEE
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7J<I’§%MI 40° I:J\Tfﬁﬂi{gm L 10% iﬁﬁﬁf PH O—: urine; X~—x: expiiation; A—/\: feces.

2.0 & U Ule ks 3000 rpm, 10 AR 04 S ‘ ‘

B L 7oK GRS % & Comp. T (mp 300° Ll E) 23850 5. WO EERKIE Dowex 50Wx 8 (H* &) » 7 A
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Fig. 2. Scheme for Fractionation and Isolation of the Urinary Metabolites

a) numbers in parentheses show 9, distribution of radioactivity

b) naphthoresorcin colored fraction

¢) p-dimethylaminobenzaldehyde colored fraction; TMU: 2-thio-6- -methyluracil; MU: 6-me-
thyluracil; MTMU: 2- methy]thlo-ﬁ-methyluracﬂ OMP: 4-oxo0- 6~methylpyrumdme AOMP:
2-amino-4-0xo-6-methylpyrimidine
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Fig. 8. Fractionation of Fr. A Using

Silicagel Column Chromatography.

Each fraction contains 20 g of effluent.
@) numbers in parentheses show %, of total

Fig. 4. TFractionation of Fr. B Using Silicagel
Column Chromztography.

Each fraction contains 20 g of effuent.

urinal radioactivity @) numbers in parentheses show % of total urinal radi-

oactivity
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fo. COERC X b Fig. 4 ©RT X5 IS Fr. B-1—B-3 © 3 SOMMEY — 710085 .
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(3x85cm) KREBL I mrALA-2 %)~ (9:1) THEHLTS3HA% Fr.C L1, 7w mha a-2 &
7= (4:1) THHLTL 285k Fr.D L35, BER B AW Fr. CixHm TLC 270 3bI 42
DO e — 7 Fr. C-1 (Rt 1.5%), Fr. C-2 (41.4%), Fr. C-3 (1.8%), Fr. C-4 (0.2%) w/HE L, Fr.
C-1 H 1% Comp. III, Fr. C-2 ps51% Comp. I, Fr. C-3 bk Comp. II % Zh Zh Big Licpt Fr. C-4
BIWER BT E e ote. Fr. D XRERE LA &£ /7 — A0 b Bk 35 & Comp. VI (mp 130°) 234 5
iz, ‘

R¥gpoRE

Comp. I 1 ultiaviolet spectrum (DV) infrared spectrum (IR), mass spectrum (MS) ¥ X OTRSITORER
FZME TMU L [FE L. - '

Comp. IT [3TERAHTE L O MS DFER X 0 - FR CHON, 231550 TMU RIS & h& Cic s B
i % 6-methyluracil ((IF MU) & HERE LR AELk. g

Comp. IIT {3 LTH TR CHONS 35k TMU @ x F 1] %ﬂgﬁ&ﬁxf% % L HEE I i, Sarcoine
B DED 13 2-thiouracil %5 o PEF THET S LRPREERED 8.2% 23 2—methylth10urac1l & LT HEik
I EXHELMT LTS D¢ Comp. IIT 3 2-methy1thio-6;met‘1v1ura.ci1 (T MTMU) ch 5% & HEE
L TMU %KEMfEF 2 )V ABEHP TY AFARBERIGE® A 27 — A0 bERH L TEOh DR & j:t:m

THE L.

Comp. IV 23V = ADWPEMI ﬁ%},t C,HON, »iE% i MIMU @ﬂ;g CH,S EIhiz 4-oxo-6-
methylpyrimidine ([IF OMP) k€ L, Gabriel 150)75&3’) T MU BERE LTAR L B &
FIE L. : ~ , ~

Comp. V IXBTH o c2d MS © M* 23 125 Thofez ik h OMP 0 27 3 7 KBE#RETHS 2-
amino-4-oxo- 6-methy1pyr1m1dme (LT AOMP) CHERE L Jaeger k) k’ﬁéln'&ﬁz LR MS D73
PAYF =V SE=VERRL, 3 5REFROFRGRVWEE L. '

- Comp. VI 3ERHH & » CHON, 235 hERM, IR 28 X0 RFELFAE L.

LA ‘/@?‘ﬂ‘*ﬁimob\(m‘{k@i 5 1cksf L. Fr. A-2 33X 0% Fr. A-3 CRLARF TV Ay Y
RIGH B E 10% R X % kS % f77c TLC kX b aglycon OREMMRE % 1778 - 2. KA
HD TLC A% ¢ v —IC X HHRAOKE aglycon & LT TMU, MU % X ot OMP DFEESHERI .

F1: Fr. A4 WHETD 0-OAFAT $ 7 _VATAFE FRIE B O HE 1% pyrimidine Bt N,-C,

Tase I Excretion Percentages of the Urinary Metabolites -

e
. Fractions. ' : Percent of radioactivity
Urine total 64.3% 1009 .
TMU e ’ i 29.1 C 46.2
MU 5.5 S 9.1
MTMU 1.0 1.6
OMP / 1.1 1.8
AOMP 0.1 0.2
Urea 0.5 0.8
*. PDAB colored 2.0 3.2
Naphthoresorcin colored I R 1.8
.Unknown 5.2 8.3
_ Total recovery. ‘ 45.6 73.0

a) % of “C administered )

b) % of total radioactivity in the urine; TMU: 2-thio-6- methylura< 1! MU 6- methyluraczl
MTMU: 2- methylthio-6-methyluracil; OMP: 4-ox0-6- methylpvnmxdme AOMP: 2-amino-
4-0x0- 6-methylpyrmudme PDAB: p-dimethylaminobenzaldehyde

6) S. Gabriel, J. Colman, Chem. Ber., 32, 2930 (1899 .
7) J. Jaeger, Ann. Chem., 262, 365-(1891).
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ERBY~OBHEORTRITYF RS HIC & 5 EROKR Table I v_ﬂ“ TELTH «)71

Z v MFRF4 RCTEBRE :

FROWEMORETA VF o e v o ¥ Ll 5 AR E D F 4 — Toh 2 04 2 L 10000 rpm, 20 4
FEEO L EBR R 10% HRRc pH 2.0 ¥%, 4 CAlbms 3000 rpm, 10 4RI0MELTH &, Dowex 50W
X8(HT H) » 5 A (1.8X24 cm) ik X w7k 1 liter, In 7 vE=77K liter CTIFABHL 108 FOHHRL
fo. COBRMCIY 2 0DBHREY -7 (75 7v 2 No. 1—40 5107 5 7% 2 v No. 101—140) 1o 538
Liz. 79 2% 2 v No. 1—40 OAEIRFIROGEDMOBER D 2 HWA8 TLC a5 & X 51 3 50
BAREE — 7 bl bhvic. Lk 4 D00 WERMHHRIER? O 58, il X RS b BoREYs
X O 5,6-dihydro-6-methyluracil (| F DHMU), 5-hydroxy-6- -methyluracil (L F HMU), g-ureidobutyric acid.
(LIF UBA) ot 8 EOLAWIC> EBHERSHHECHRES Lic.

DHMU 3 Kwang-Yuen & DS 12k b, HMU 2 Dohmori 50 HE: Itk b FhFh A L, UBA
1% Fink 50589 i X % p-ureidopropionic acid @Aﬁk(ﬂﬁ"h_#;ﬁél, /3 -aminobutyric acid & KCNO }» b4
R L7z,

Table II @&/R4-X 5 kﬁtﬁk_ah&b Hivic MU, OMP, AOMP 1w iHAE AT 5 & & dic Rrh i il ¢ &
72t o7z DHMU i2 3 [El 055 @ U CHBHEOBMTIRED b (ThTh 2.8%, 3. 1%, 2.4%). = o &
&y DHMU 23 TMU of§i# & UCIET D & ER LM En - v, '

TasrLe II. Conversion Percentage of Metabolites in Vitro.

MU MTMU OMP  AOMP  Urea DHMU HMU  UBA
“Exp.1 2.70 — 0.1 02— 2.8 . — —
Exp. 2 6.4 0 0.1 0.04 0 3.1 0 0
Exp.3 . 6.2 0 — — 0 2.4 o 0

a) % of C administered; MU: 6- -methyluracil; MTMU: 2-methylthio-6-methyluracil; OMP‘ 4-oxo-6-methylpyrimidine;
AOMP: 2-amino-4-oxo-6-methylpyrimidine; DHMU: 5,6- dlhydro -6-methyluracil, HMU: 5-hydroxy-6-methyluracil;
UBA: 8- ureldobutyrxc acid

Z %=

TMU-2-MC % 7 » M@ REG Lic & 2 A8 72 RRCRF < 5 ST EEDR 68%, JEick) 27%, 1%
S 1.2% ORGHENBRIES iz, Licato THREBUHEDR 96.2% 254 72 Bl sh
5 Licish TMU 1R ANERC X 2 BINFARBO B Th oL WEYTh b LE 2 bh 5.

TMU-2-4C %% D 8L LA UJET%#JW»%H:EN%‘%J: U TIRFIBAHEE D% 46.2% 23RZAMEL TMU, # 9.1%.
2 MU, ) 1.6% 23 MTMU, #) 1.8% 23 OMP, #7 0.2% 23 AOMP, #5 0.8% 2RKE LcHikxhsz &
EMER Lk (TableI). =0 & Xk b AMICIIRS e TMU-2-4C 13 Fig. 5 iRk RS cRITS hRd .
Pt hs &2 bh 5.

ek thiouracil DFHT DU Ti% Spector 5% &iﬂﬁﬁ““ﬁmhl b uracil iz b él‘ok BB X v p-
alanine TR x N B = &%iﬁ L, F7= Sarcoine 5% i1 S-x 5 L {bic L % 2-methylthiouracil ® 4:p58 %,.
Parapetrou L0 X7 7 v VEEAROTFERLHE LT\ 5. 40 O %5 ©iRLE TMU, MU, OMP %
aglycon £4% 77 7 = VRIS AHOFAEN RS 1 TMU 12 thiouracil £ AL D REPL 25 & LAvHE L
2. i AOMP, v v FHREWE, —MLRE, Rfs L0 DHMU %0 S#% REWSELRE. © O
R TRBND X5y o VRO LEkRD Zoﬂ‘”’"’i’—‘?x_t

Uracil % thymine 728D € ) 32 vEDOBEABEICII ZOOBRBAE 2 bR T W15, H—3B{LiRE ©

8) Kwang-Yuen, Zee—-Cheng, R.K. Robins, C.C. Cheng, J. Org. Chem., 26, 1877 (1961).
9) R. Dohmori, R. Yoshida, S. Kitahara, Y. Tanaka, T. Naito, Chem. Pharm. Bull., 18, 1908 {1970).
10) R.M. Fink, C. McGaughey, R.E. Cline, K. Fink, J. Biol. Chem., 218, 1 (1956).
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glucuronide | glucuronide
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o 0 0 COOH
HNJjL ' HN )\ Hzl}]*‘ (IJHz
SN CH N CHs 04CN/C%

H - H R 3
TMU\ \M‘U DHMU - UBA

0 0
E HN)jL HN
HaCS’K CH;

\'\ TMU HzN/J\N CHs o NH; +*(_;Oz + COOH
(g AOMP _ ' // CHz :

M "H.N— CH
HN
l§ —— glucuronide ,{}]Hz CHs
N” 'CHs . %
! .
OMP T

. Fig. 5. The Metabolic Pathways of 2- Thio-6-methyluracil in Rat

TMU': 2-thio-6-methyluracil; MU: 6-methyluracil; MTMU: 2-methylthio-6-methyl-
uracil; OMP: 4-ox0-6-methylpyrimidine; AOMP: 2-amino-4-oxo-6-methylpyrimi-
dine; DHMU: 5,6-dihydro-6-methyluracil; UBA: g-ureidobutyric acid

B0, EIBTHERTH %, Uracl OBARIHBORKIC L % & 6 f7 O KEELE 51) barbiturate' & 729,

F 7213 5 frOKERLA 5 1F isobarbiturate gy v LA FEESLAW LR CTERRRBIYO RK L v s, HBE
ORBC LD EET 5,6 ORI 5 1) 5,6-dihydrouracil % AR LKIC Ny-Cy Az THBHZ % 5 J frurei-

dopropionate &7t X LI ENT vE =7 L ZBLKFE L f-alanine HRAERBY L T5 .19 5-Fluorouracil

iU T FRROBIEMRBIC & 5 RHE 5 T2 L0 BED LehT05. ' 7

4 EE S LR B IER R L D bR T &, E¢K#@m%ﬁHM%&ﬂﬁmmib%%%4aw%'
ﬁfﬁﬁmﬁémghéﬂ%ﬁ%%éc&,Hz§4xmi5wwmo%%L%LfIMMULm%%ﬁn#

Fabbh HMU ©rhidieh o e il %E 2, RFEYR 6 fuc 2 F 1 3% o7 KBRIL R U 5 Bk

2 S ORBY D T B LTRTERC X VRBMORBE L T 0LFX NS,

B KPFFIC B D ERKS B, = AARZ P ARE %nmofntt%ﬁbtvﬁﬁﬁﬁ,ﬁéﬁ%@m’
BB LET.

11) T.P.Wang, J.O. Lampen, J. Biol. Chem., 194, 775 (1952).

12) L.R. Cerecedo, J. Biol. Chem., 93, 269 (1931). -

13) P. Fritzson, J. Biol. Chem., 226, 223 (1957).

14) T. Oishi, H. Shiraki, K. Mineura, H. Takahira, Yakugaku Zasshi, 93 749 (1973).
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