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Abstract : Polystyrene beads bound ae-diketones, 4-(1,2-dioxo-2-phenylethyl)polystyrene and 4-(1,2-
dioxopropyl) polystyrene were synthesized. Photolysis of oxygen saturated solution of 1,3-dimethylthy-
mine in the presence of the insoluble polymer bound a-diketone and subsequent treatment of the
unstable intermediate with nucleophiles produced stereo- and regio-specific 5-hydroxy-6-substituted
dihydro-1,3-dimethylthymine derivatives. High recovery of polymer-bound benzil after photooxygena-
tion showed it was significantly more stable toward bleaching than the free a-diketones and could

be reused at least five times.

Synthesis of a-Diketone Sensitizer Bound on the Polystyrene Beads
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Polystyrene Beadsell #3$A171 3357 a-Diketone® 342k 1. 3-Dimethylthymine 2] 33 AF&}uk-2-
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Holt}, o] o1 tel A5 241 polystyrene beads(sty-
rene and divinylbenzene 2% o] 2%l a-di-
ketoneS Z1gsle] oo FHAE o]R3le] DNAS]
17174 ¥%-2l thymine2] Fxalel 1,3-dimethylthy-
mine®| FAbshub-g-g Al abal, whEAAdEe) El
& %18l 5-bromo-6-hydroxydihydro-1, 3-dimethyl-
thymine-f- 9712 He|sle] o]z pyrimidine
epoxideo] Zla8dukg-3} wlw 7RSS}

270 R Ak, wimE e FeA ahA ek
AlE ARate] S skt

'"H-NMR spectrat> Varian T-60Ax &4 &},
WSS R TMSE AF&3l o1 chemical shift
1= 05 1E4)8FA ). IR spectrats Perkin-Elmer 283
B9} Unicam SP 10008 AMgate] Z%A3k9dal em’!
o i 3iA)sldut, TLCi= MerckAl Al 5-<1 silica gel
PF,,(7730) ¢} silica gel 60F,;, e} 228 A2 &% A}

astdony, Bujzi: chloroform-acetonitrile(7 :
3)3 n-butanol-H,0(86 : 14) & A}&ic}, #3}g}
4k x) i1 1= General Electric gemicidal lampi A& 3}
dom, BaEkg- V15 sl A A HS AL
f3ko] A AISFE AL filterss AREEFA] by IAR
A& gharslet kel 9] 2]Ekch, bio-beads(sty-
rene¥} divinylbenzene 2% ¢ &)+ Bio
Rad Laboratoriesoll A] §14=3}ed A}-8-313ich,

4-(2-Hydroxy-2-phenylethanonyl)polysty-
rene?] 4. Bio-beads(1.7g, 16.3 mmole)$}
phenyiglyoxal(22,5g, 18.6 mmole)& nitroben-
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zene(30 ml) £uf £ollX 20~40CE §AFHA 30
Bo| 23 24AICL(4.2g, 31.5mmole) S H7}5
Tha 60~80C oA} 10A12F vk A 7o}, ¥H-E-2S o
5440l L3}A1Z] methanoldl] B 11 & o] E}—D—
AW beadsE Z/F4, methanol, dioxane 40 2
Alg; Mol 3 THA] soxhlet& 12417 Mol 2+ o]
At
FEF12.12¢]

IR(KBr) : 1670 cm™(v,_,)

4-(1, 2-Dioxo-2-phenylethyl) polystyrene 2]
4. Acetonitrile(20 mi) o]  triphenylphosphine
(0.79g, 2.5 mmole) & o £ MAo] QX
Yoz g f7hA] Br,& ¥& ¥

H7yste] A-2ollA 1441 BRG-A1
o}, 9S24 ZHe)d beadsE ether, methanol &
o2 AHse} 249 benzils Ach

[458:0.47g, A2 dAro o]2% 4.24 mEq/
g, 942¥4 Ay} 2,58 mEq/g, BEE 1 61%]

IR(KBr) : 1700, 1650 cm™*(v,_,)

4-(1, 2-Dioxopropyl) polystyrene2] #4. 4-
toluene (40 ml) ol]
Y AA71HF oA 1.6 M9 n-BuLi(14.8 ml) &
H7rete] A& AojFHA 60T 3AIZE wESA|Z]
F, HES A7tA WAL AV sl
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7F wkgAA dejd beadsE THFE A2 &lo] a-
methyl-B-phenyl diketoneS Act.

TEH1.82g, AAagdAhe o3 5,76 mEq/
g, 9484 A3} 3.82mEqg/g, M-S 1 66%]

IR(KBr) : 1780, 1725cm™(v__,)
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o] Farsturg, CH,ClL(40 mi) o] 31 weke] ben-
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(310 mg, 2 mmole) &AL 0Cx WAAIZ] o+
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D E(ImDE 7kl oA 142 Aol &
| & FHEWD & ®A7E TLC(silica gel) 2
H2l3ka]  cis-5, 6-dihydroxy-dihydro-1, 3-dimethyl-
thymine(224 mg, 60% )3} 5-methyl-5-hydroxybar-
bituric acid(37 mg, 10%)S A

5-methyl-5-hydroxybarbituric acid : mp :
T(lit, 89~90¢).%

cis-5, 6-dihydroxydihydro-1, 3-dimethylthy-
IR(neat) : 1710, 1660(C=0),
1075, 1053 cm™(C-0). NMR(CDCI,) : 1.23(3H,

- 88~90

mine ; gummy.

5-CHy), 2.95(3H, 1-CH;), 3.00(3H, 3-CH,,
4,47(1H, 6-H) 5.57(1H, 5-OH), 6.52(1H, 6-
OH)

M 24 AZ2AH0.5ml) S Farshurs golo] 7}

ala Aol A TA17F #ojE o8, gmjE de] |
W Fe ®A71E TLC(silica gel) 2 Ealshe] 5-
hydroxy-5-acetyloxydihydro-1, 3-dimethylthymine
(275 mg, 60%)<& Agic),

Ethanethiol : Ethanethiol(0,5ml)-& 34k3}ulk
S Rolo) 7}l Ab&o A} 1A)7F HolFE th2, SmE
delHun 3o WA 7|8 TLC(silica gel) & e
3l 5-hydroxy-6-ethylthiodihydro-1, 3-dimethyl-
thymine(379 mg, 80% )< 4l

viscous liquid, NMR(CDCl,) : 61.25l:3H, t, J

=7.0Hz), 1.50(3H, s), 2.67(2H, q. J=7.0
Hz), 3.10(3H, s), 3.15(3H, s), 4.20(1H, s),
6.00(1H, bd)

Thiophenol | 34F3HE-g- &olof| thiophenol(0.5

m) S Jhes 2ol 1A Hol tha,
s -At A 71& TLC(silica g(l)i 2
&hed 5-hydroxy-6-phenylthiodihydro-1, 3-dimethyl-
thymine(446 mg, 80% )3 A}t

mp © 133~135C(lit, 136C),® NMR(CDCL,) : &
1.50(3H, s), 2.85(3H, s), 3.02(3H, s), 3.70(1
H, bd), 4.45(1H, s), 7.29(5H, m)
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Polystyrene Beadsoll Z3A131 #5314 a-Diketone® 443 1, 3-Dimethylthyminee] 4Fs}utg

2 E 2o} 233 benzil S 2443 1, 3-dimeth-
ylthymine2] 43}t 51 8-2to] 2¢HA]7) ben-
zil(1 g) # 1, 3-dimethylthymine(154 mg, 1 mmole)
S CH,Cl,(10 m) 50l A & xo]FHA 0CAA 3
Aboll E3A17] A2 E A4 E3}A]7)31, BLB lamp
2 2AZF 2AbEG T RREAS AEa AE £98
H 7o g e ohg 1 7Jr7f°ﬂ 5, 2%}, etha-
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ol A Ao HF ZA 7ro] TLC(silica gel)ol] £¢
cis-5, 6-dihyroxydihydro-1, 3-dimethylthymine(Rf
=0.55), 5-hydroxy-6-ethylthiodihy dro-1, 3-dime-
thylthymine(Rf=0.73) 2 5-hydroxy-6-phenyl-
thiodihydro-1, 3-dimethylthymine(Rf=0.48)-8- &-
A& & AAgTh e L&Al A A7) benzil &
CHA] ARR-3Le] 22 ubg-& ohAl | Wk sle
L ANE Ao MBS e HA HAs)
Aom FEFHQd 4 A= A FAh

5-Bromo-6-hydroxydihydro-1, 3-dimethylthy-
mine¥} g7]2}e] wbg-,

a) 5-Bromo-6-hydroxydihydro-1, 3-dimethylthy-
mine(0.75¢g, 3mmole) S THF(60 ml)e)| o]
H, 03 mDE #A7}8k b3, AA7]H 3lollA] trieth
yiamine(0.42 ml, 3 mmole) 2 ¥ 1l A-2ofA] 244]
% g AR WEAS FEAA B0 AAD
-5 ohA] THF(1I0mD & 23 ¥Fg5S o %7
8- triethylamine saltZ ] 4 3F & TLC(silica gel)
2 Ba)ste] A9 cis-glycol & Arh.

[2=ak: 0,46 2(82%)]

b) 5-Bromo-6-hydroxydihydro-1, 3-dimethylthy-
mine(0.75 g, 3 mmole)-$ methanol(60 ml)of] o]
1 A7) dholl triethylamine (0,42 ml, 3 mmole)
& Hrlsle] AH2olA 2443 WA F, cis-b,
6-dihydroxydihydro-1, 3-dimethylthymine 2] %43}
Holl A e} zto] # ]l a TLC(silica gel) 2 &) s}
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thoxydihydro-1, 3-dimethylthymine & d%leH, &
2o Hew AlmdhA edsteh
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4252k 10,48g(78%) ], IR(neat) : 1720, 1660
(C=0), 1180, 1135, 1070, 985(C=0)cm’’

NMR(CDCly) : 81.4(3H, s, 5-CH3), 3.1(6H,
2s, l-and 3-CH,), 3.4(3H, s, 6-OCH,), 4.1(1H,
s, 6-H)
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2 benzilS Hejx TLCAHANA 3223 Rf
X Wi, cis-5, 6-dihydroxydihydro-1, 3-dimethyl-
thymine,  cis-5-hydroxy-6-acetyloxydihydro-1, 3
5-hydroxy-6-ethylthiodihydro-
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o] 334reRk-gol A= 941 pyrimidine epoxide7} ¢
oix]z. o] epoxide7} ajzi7}A) 2e4 Alopol o]k
ddwrg o g 5,6-dihydro-thymine &= 3 So)
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Polystyrene Beadse Z%A121 #5344 a-Diketone?] 47} 1,3-Dimethylthymine®] = 4baluk-g-

= 9 Benzil zball= Wil & oAl Fikshs who}
phenylbenzoate, biphenyl 2 Wl ZAHS & 4%to] &
AR o R HAE-FUAE o) &she: Mg & A4 Qo gy He) &4 solAE 1 FHEE
HE Fshbgo M dojA= A EES GdT 7 ol =g)a Hojr By FHEe AoR (g
2k 9] “ene” HFS-o| A -2l = += allylhydroperoxide =), B Aol g2 benzile 9HAE] i €9
& “Diels-Alder” ¥H-3-& #HA dojA= dioxe- 5 ¢ = Aot TEX FFAIZ benzilS F
taneo] F7F Ak, T1evt ©UE 2hao) ¥hEo] F o ol e A FUASS ¢ F udd
Aol gA 5w, gu), % g, g a-diketoned o] §5hz o FAlgel M= 453
2 A3 g0 ale} “ene = dioxetane” ¥h-3- S a-diketoned} HEF A e vl &
o] F-of| ZAIgRkeF e Bavt ok g#o] 4 biradical & ¥A35h= WS 7HHE
Bartlett 52 #S7HAE o] &8k o FAIsNHS: e, 2 g-diketoneo] 2tA T Eddy
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o= U E 1hAel ofgt Wil Fo] 2E-she Ao w1, o)E FHA7E B3 £ dolstHA o FA
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9] Ao M= FHAI/ BEalE) A v 3 Criegee® carbonyl oxide(5)& o] & t}&- o]
ApabEl Byl gloh 2 g} sldurt of olgkshiE el Waix H3IHA7E A

R

>=< R, 3 R.. R
,C'—o**—{ %2 IC_O_HO—O' _— | o o—o
o=c’ o=c, o=c
R
42

R
3b
R, 07O /R -—
90 ¢
N N
» R—C—t—R + 02 - o=c, o—o [S=0°
R R

Ze|{ A17¢8 #M6E 19939 11Y 697



He g, E3 3bE AH o FAIgE] A
7} #Aidsh B A fels o S A car-
bonyl oxide(6)®& A olastd g EUAES
XH"&'SP* RO g 3t T4 2v 45 AkA

uh-3-3led 3a9l 45 o] & 0} 49| A peroxybira-
dical(4a)24-§’f A Agatshurg-o) Afuks &
ARSHA] o] BAp AWM Tl o FAEES A
g}.‘: 74 og cq]/klﬂr/}

2 23N e #NEE F oA Z2gd
benz1].4 Falgg IR 28 EH oA Ty C
On)z9] 3oz o3 s =AF 2= YA
Abshdkg- A A &9l pyrimidine epoxide?] EOJ
o Qs FHAA ] FAo| Brhsstd ZES dk

S 7179 S ART e Ao oA 7t

A& vlelro] S el 9] a-diketoneol AHE3d)F A
A7 A Hrls o] A==
peroxy radicalo] ghA-¥rA o) AZ o) EAIZ} A
AE FAFLEA AEA3V} o]FofR= Ao
AFANE AHE + 3

FAbzsnkg ‘g‘éiiﬂr 7‘]‘5‘!‘6‘ A1 2ke] ubg-, o-
Diketone &) #2t3}3k2-o]| 4] 21 6] A 1, 3-dimethylthy-
mine?] 01]%*1?@}5«] eHgdo gz sl EE +
Qong A Aefo g FHshe Fkg o] &3
o} ARgS FEAg Aeko 2+ H,0, CH;COOH,
CH,CH,SH % CH;SHo1%lo, o HLE o4&
8t o33 trans 2| FY ¥ A Eo] obd cis
Bolgo] gtwFolir}, w3k pyrimidine 1e]2] 6

oZ: OE

= acylperoxy & aroyl-

Aol H#YA Alefo] Rrlsl= YA Ho]AdE H
A
H3c‘\
ulOH
’_ H
N x
CHy
AA BolA S BQl cis sHHEe] ¥4 Sy2

FH)Zo] o3} trans 32 2] WA A X 3}R] il
glct. pyrimidinee] WARM Aol 2]& diold Aol
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M cisEo] EHoE MAIET,
&) pyrimidine FAFshut-g-
T gl 1726
1-Arylcyclohexene 2} 815 o) Ah-Zuf 7}
cis diolS A48k dol ezt Bt ¢
tion JAL 72+a dom, ¥ A7 et 22 23]
£ zr= Ao A& gauche S 7} trans 3 Bl xith oF A
slthi=(gauche 3} B 317} ¢ic), 28
w}A] pyrimidine epoxide®] a1z]&
% pyrimidine epoxide®] -5 #| <] ¢t 3%

& -gzhﬂ/} w:} 1 FEE 7EAAL Qg Aol

-3 ol 2]

& carboca-

3}04 CiS-rﬂ%?“-c-’ “é AAE Aoz FFo

o] A€o} A gauche &£ metanol%ﬂ] ’f—oﬂﬂ
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