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‘Analytical Studies on Thiduracils. II. Dissociation Constants of Thiourac;ilé
and Their Reactions with Hydrogén Peroxide

TAKAYUKI Hatapa, Minorr MAMORI, KENICHIRO NAKASHIMA |
and MiNorU YOSHIMURA

Faculty of Pharmaceutical Sciences, Nagasaki Univérsityl) -

(Received September 22, 1977)

- The dissociation constants (pK,, pK,) of 6-substituted thiouracils and uracils were
determined by the spectrophotometric method. It was found that pK, values of thiouracils
were lower than those of the corresponding uracils. The effect of substituents in 6-position
of these compounds was examined. ‘Amino and phenyl groups, compared with alkyl group,
decreases pK, values. Further, the reaction of thiouracils-with hydrogen peroxide was
studied by the reaction kinetics. Thiouracils were finally converted to the corresponding
uracils by hydrogen peroxide. Therefore, the first-order reaction constants were deter-
mined and the effect of substituents in 6-position of thiouracils was examined. The
optimal experimental conditions were established for utilizing the above reaction to the ;
quantitative determination of thiouracils.

Keywords——dissociation constant; 6-substituted thiouracils; 6-substituted uracils;
hydrogen peroxide; first-order reaction constant
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Lo g#% =Bl e Ltz Chart 1 KR 6-Bfs+ v 5 v A (Ia—Va) X 00 % 5 v (Ib—Vb) %
AL, v Ak uracil (Ib) O H &L KRGC, B © 6-methyluracil (IIb) D& RE TAE K L .
5-7m 2k (VI) LETHRD O HHECERL, 52— vf (VID) @l S2EH Lk,

8-Propyluracil (I11b)——Anal. Caled. C HmN 0,: C, 54.53; H, 6.54; N, 18.17. Found: C, 54. 29 H 6.49;

'N, 18.16. mp 215°, yield 90%.

6-Phenyluracil (IVb)——4#nal. Calcd. CmH N,O,: C, 63.82; H, 4.29; N, 14. 89 Found: C 63.82; H, 4.27;
N, 14.78. mp 275—277°, yield 80%.

6-Aminouracil (Vb)®» Anal. Calcd. C4HFN302 C, 37.80; H, 3.97; N, 33.06. Found C,37.89; H, 4.06; N,
33.24. mp>300°, yield 95%

2. BE  REQTRCHEERSEEA L. ﬁéfi‘ri&f‘) DFBE, PH 2 — 2 - L - TREMBERX T -
. -

1) Location: Bunkyo-machi 1-14, Nagasaki.

2) EN R, BEZE, HXR=H, ZHER, Ik, 96, 1094 (1976).

3) (LAY OB R T N TRABE. :

4) HEE—, S, 97,202 (1977). .

5) LY ERRMERTALE, “BRLLERE" H 2 %W 6 K, B, BN 1971, p. 392—404.
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I: R=H B H ‘
O\I/N\/X "II: R=CH; A O\/N\I//Q M: Y=Br
\]/NH : R=CHCHCH; a: X=$ YA W var
R . V:R= < > b: X=0
V: R=NH;
Chart 1

3. (ERBE SN XEEH: BEERSERER MP-
S50E, BEFT 4 UAAF TN E— AGRRESH UV-150
. pH 4~z —: REEWK HM-5A 5, ’

4. pK QRFES" BHABWAS2 P ADHE T F A
vIYAMEOEER 10mg %, v v ABEOBEEH 20
mg EREEL, KemBLCEL L, KABERK 250
ml b9%. Zo 4ml % EHRE &Y, & pH OEEHR
TeE% 26ml L+ %. 6-Methyl-2-thiouracil (IIa) »
H—MEx pH 6—11 oM CRINHK 0L L % R L, Fig.
1 0X5hiEREhs. 260nm & 300 nm i 0% Y B
HERDORGTFHE 4+ VEOHEENERIhS. £
ST 275 0m KR ABRKEOLELEREL, KRNLD
BBEEER (PK,) ZRoi. lla of e pH 11
LECoREKEOLEME S Lic LT, 305 nm k135
BREXEXREL, ARCHELCEMETE (0K, %
Kojc, DEOWMERE R 20+1° Cffl - k.

1.0f -

=
(34
Ll

Absorbance

pK = pH+log E-a/b-E ' 250 3(')0 v 3'50
' Wave' length (nm)
E: LIS FLBBELEWAFOREY OB «, :
a: fBEE LT OB (ﬁ\;ﬂ) _ , Fig. 1. Absorption Curves of 6-Methyl-2-
b: @%Lﬁ_ﬁ%@%{%g CER% ) - thiouracil at Various pH Values

5. RIS EREOQR|FS: : a, b: isosbestic point.

FF Y I v (Ia—Va) o 20~—30 mg fz%ﬂ:b ' _
KGR ERCIE LCE» L, HSHBERE 100 ml ET5. _@ﬁjs{.r*;&‘@ 9. 5m1 &y pH1l 0EERE
CRETERIC 26ml Z1, zhic 1.2% H0, % 0.5 ml 2¥m L CREEOBMENE L, KISEEL R
Dilc. PEEREXF* V7Y AED5S Ia, IMa % X0o¢ Ila i3 310nm ¢, IVa i3 328 nm ©, Va iz 290
nm TR, FERENG Ia, a3 200 Ila 1% 1.2% H0, BKEME, 1 5225 10 524, IVa 12 1
Db b5 ETE, Va il 34555 10 5% THH W, fg%ﬁﬂﬁ?&m%@?& 26 ml & H,0, %% 0.5ml %
WML DR A Le. MERER 20£1° TfFfels, ﬁmﬁgﬁﬁ (K) BRRICY o TRDE. :

= 2.303/¢ - log Co/C

Co: HIRE, C: ﬁ%ﬁmfﬁoto%f}%, i: Gy zzsb Criss ¥ Toi
L6 BBHE  FA v v aK (lo—Va) ORMERERIEREONEOHA L AMOHECHENL, 750_
0.5ml, 1.0ml, 1.5ml, 2.0 ml % X" 2.5ml %29, pH1l ORERTLEYERL 25ml 23%. zhic
1.2% H,0, %% 0.5ml %ML T, FLLOWTRIBEELHEL, BREREEH L. ;@uﬁiﬁzﬁﬁnlmﬁﬂ%
B3 SIS R B (K ﬁ%&t%&ﬂ%kbfﬁfgot @I%i&ﬁ% 20+1° Cffin 7.
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1. +7l-r7=': SILED pK [coWT ' :
6- B4 v 5o A BB IO v 5 /MéEm%ﬁrb: %«@%ﬁ&%_ﬁ@%&mﬁﬁ?é &M %xf“oshzu DT, %
pH @%@TKL%HZ;%@%EMBU%L, PK; & pK, BEHERC X D}k&)t FAYIOALY 5 _/zv,éﬁct H

6) L.A. Flexser, L.P. Hammett, A. D1ngwa11 J. Am. Chem Soc., 57, 2103 (1935).
7) H.C. Brown, D.H. ‘McDaniel, J. Am. Chem. Soc., 77, 3752 (1955)

-8) HFTH, MEBERE, Sk, 18, 1149 (1969).

9) W W, i1 ks, 16, 644 (1967)
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TasLe I. pK Values of Thiouracils and Uracils

pK (29) ' T - pK ()
K, pK, - . : ‘ pPK; | pK,
Ta  8.10(285) 113.00(310) Tb  9.76(260) 14 (280)
Ta' 8.33(280) 13.37(305) b 110.00(262) 14 (285)
Ma  8.40(275) 13.20 (308) TVb 9.10(285) 13. 46 (305)
TVa 7. 68(275) 13.38(310) | Vb 8. 85 (263) 14 (280)
Va 7.10(275) 13.90(200) | VI 8.16(275) 13.02(305)
b 9.63(285) 13.36/(285) VI . 8.50(280) = 13.14(305)

a) A: absorbance measurement at this wave length.
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‘ Fig. 2. Typical Spectral Changes for the Fig. 3. Effect of Concentration of ¥;0,
Reaction of 2-Thiouracil with H202 : on the Degradation of 2-Thiouracil at
* A: 2-thiouradil, B: Uracil. ‘ : , pH 12 - - _
Numbers on indiyidual curves are standing time. . Numbers on individual curves are concentras

tion of HyO, (w/v.%).

b F ok — VDA & o TEEEENBRA T A5 R TV 2%, Table I IR X 5 ©FF ¥ 7 YA SRIEY
F5v5 VAL Db pEy HART 15 BENIMETS »ic. LY I VAT b e ry VENRD D
BAE, AV S YAHEBERS ERTh X DREVCEBEELRT C &A% pK, B dohs 7z PEy 10
ST L A E DAY 18 UEDETS » 7. KIC 6 fLoBRES pK, {Eicsks g THER, 54y 7 v
NMEDHAED v 7 UAMEOBA L RABRERSARDLh, 6T I/ BT = = VENERET 5 BAEBILE
RKEQ, AFAERTREAEDL ST v NENEET HBARBEEIVINI W Edtbhole. TDT
Liv, BEECHECERL LTHERLED 2T LWEREOFEAE LR, 6 MOBREOPEIRE L
KELTWH O LEbLRS. , :
2, FAYFLLEL B0, ORIGIEOWT o

1) RISEO®BE 74 v 7 oA SIS K BT HO, RFHSE5 L, HYTs Y 7 v A BiLis T
ENBMEINTWAY 2o o oGEH L, RISEELZFAL CBREDHE R I OERENDIERL?
WTRH TN, ¥FFA4v 5 7/»%&@&’%%1&&%6%%’d[lﬂiﬁﬁbi%ﬁifc&iﬂlﬂﬁf‘iﬁﬂ%bh%ﬁJ:ttﬁL“C,

10) bk B —, 33k, 57,233 (1937).

NII-Electronic Library Service



No. 5 : . ’ 671

WTFRLEBRENY 7 5. ChikF+— 21 Hielsb0sE2bh5. ZORUL H0, BEORINC X D
TR BIRMEL, 24 BESCIIESTS v 5 v A B~ 5 RINER & 78 5. % 2T & 0L R BRI JIE
THE, K15 505 20 HRETAREENRLR, —~EORMERELS. Lol oty 5« LED
TIRHRE—FL TR, T0E &3S ORIESHEEERE TO—RRIETS b, FhrbEL v 5 v A
CNRARZEELT L R b D LEESRLS, PREEROWTIBRE T X TR 1) 2 2 THEIR 20—k
RIS 2\ TiEd R 25 & & )& L. Fig. 2 1 2-thiouracil (Ta) oA © Hy0, & X 5WINHMOZLTH
B4, 310 nm RGF BBIELWET S 2 Lick h RIGHELY RS & L. D F A+ v 5 v VEDORN
BEDRERRIC DL T Table IT 12iR-$. ' '

2. WIERCH1TD HO0, OFE  H,0, ORI S 5 RILEEY 55 70, EEK (PH 9—12) 25
ml I AERED HyO, W 0.5 ml 22T, KEHBRE LTEoRINMBLHE L& o5, BERECHE
BEREBIERENRE {Tnh, WHEMEIIR 2513 ERIRBESKE 72D T L Abh ol FinbbRICHEE

RDBERE, ThEDOHEEERCANDNEND D EE 2l T TAERED H,0, WKEHRNLTRE
EHERSRD B, WIRRIC A URINED H0, WL M. ¥FAMBED HO, s 5 la ORI
EERWEL. PH 12 OBERE V%81 Fig.3 o X S IR E B, T XY ESIREEEY
BB b, 1.2% H,0, BN EL T3 &-\%zahz). ' :

1.0+
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Time (min) ‘ L L . Time (min)
. Fig. 4. First-order Disappearance '  Fig. 5. First-order Disappearance
Curves of 2-Thiouracil at Various 3 Curves of Thiouracils at pH 11
pH Values o . 1:Va, 2:1Ila, 3:1IIa, 4:IVa..

TaBLe II. K Values of Thiouracils

A (mm) - Time (min) =~ K (10-Y)

Ia 310 110 1.16

Ta 310 1—10 ~ 1.10

Ma 310 1—10 1.20

 IVa 328 1—5 ‘ 1.92

Va 290 T 3—10 . oo 0,95

11) 2-Thiouracil DL AL 7 4 v FERMLRTHE2, Db DD pH 11.6 Px.?oﬁ%%ﬂllﬁiﬁk, A [E'D
F’a’i@ﬂDﬁilﬁlEn"ﬁw FHCRESCEULTWR Z 22 b, hillks L“Cht/zzl/7 4y FETHEZ ERELD
hB.

12) Wilbur H. Miller, Richard O. Roblin, Jr., E.B. Astwood, J. Am. Chem. Soc., 67, 2201 (1945).
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3) pH Ot  Z# pH #RET5%0ic pHY, 10, 11 3

7.9 - i L0 12 OBERHRTO 1.2% H,0, itk 5 la ORIGEEY +

6.0r RER RpT. BEEHTBEEEOBRIRE R 5 &, Fig. 4

T 5.0 DL EERAEbhE. ThobhElkrkE kR Y T
™ 40k - DHBAR, FISEENRELIRDEENbhole. ¥ 777 &
34 b, BERO PH Offk 1112 2L TH - . |

AR ) REREEHONESLUER  *oChlbnkltish

2.0 % 1.2% H,0, # AT pH 11 &3 30T+ ¥ 5 v AKED

1.0f RIGEEXBRF L. ZofRER%Y Fig.b KRlLik. Tor57X

b, RIGEEZER (K) ZRD2BOWERBSRE L. BHER

Comventration w(x10-)  SOF K 000l Table I ICRTHRE Fote. Thish
Fig. 6. Calibration Curves of Thic - 0 b RELOR IVa T, DTy 7 ¥R L T
ouracils : ‘ LU REWERRT. Ia, ITa kot Ila 23IE CELX AL,

| 1:la, 2:Ila 3: Ila, 4 IVa, 5: Va. / Va BRGEWVEER L. COZER7 = = AEBIOT $.7
HNT AR ARCHLT, RERECHBY 525 Z L 2REL

T EBbhs. BRI A D O—KREXHRETsHEATCRGEELNEL, RERLRDS LE40F
YT VAR DWTIE, Fig. 6 0k 5 hiERYEL. ZozEnd, FAERTITHD & 1A ;bz»«,yt 4
#C OEREOBAICONT, FICHMBRENL S BEL D5 LF L. |

[%AKU(%&KU %,EZASS}?E} ’ UDC 547.913.02 : 581. 192
L98 (5) 672675 (1978)
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On the Ingredients of Manila Copal

Masayosur Okicawa, YosHikazU NiNomiva, Norixko Hasaxka,
Nosusure Kawano® and Hiroyuki AGETAM®

Faculty bf, Pharmaceutical Sciences, Nagasaki University'® and
Showq: College of Pharmaceutical Sciences'd)

(Received November 1, 1977)

Isolation of sandaracopimaric acid (III), 15-methyl agathate (IV), agatholic acid
acetate (V), and agathalic acid (VI) from' Manila copal is described. This is the first
report on the isolation of agatholic acid acetate from a natural source.

Keywords——DManila copal; sandaracopimaric acid; 15-methyl agathate; agatholic
acid acetate; agatholic acid; agathalic acid

~=3 2 =D & LT agathic acid®?. (I) X of agatholic a-cid3> (IT) ﬁ’ﬁﬂ:é“hfb%: F— A b
SYTHEDH T Y 2= A bI3s < DOESPBEINTNEH, ==5 = /\~/v@@‘z§}k§§v§*5$&&01b}:§“a@

1) Location: a) 1-~14 Bunkyo-machi, Nagasaki, 852 Japan; ©b) 5-1-8 Tsummakz, Semgaya ku, Tokyo 154,

: Japan.
2) L. Ruzicka, J. R Hosking, Ann. Chem., 469, 147 (1929).
3) C.Enzell, Acta Chem. Scand., 15,1303 (1961).
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