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7 AU 1 GHRIE T 198 14FE 1T Fe ¥ 1 RE I 28 s T 117z AIDS  (acquired immunodefi-
clency syndrome: B RMEGREARIEMR) S13. &E O Mk RZEEEIENICX5H
I RURGYE., BN, HRBEORMTHD., FEAEHEIFRICELIHEETH 5,

AIDSDO JREMAR 1L, 19834F Montagnier 5 12 &> T, H W T1984FGallos 122k > T
DEESINZ b EEARET A1)V A (human immunodeficiency virus: HIV) T®h %,
Fe. ZOTAINALSMTI9864ETE Y 7 U J1 DAIDSEH K D #i/z /2 AIDSHEIE ™ 1 )L A
MBS N7z3, > T, RiFEZHIV type-1 HIV-1) . #&ZHIV type-2 (HIV-2)
EMERE D IT/e o7z, Iad, BT TOHIVEREZ DK IHIV-1UEREEZETH D,
HIV-2 B F WY 7 D7 ED TS RE I NZHIBRICR S5 DHATH 54,

AL @R (WHO) O#iatick s &, 19978 KRBIfFE,. A TOHIVERE (&
AIDSHEF) 1330605 AN, REFEHFIILLI705 AN ET2> Th55,

HIVIES: O R R MR, HIVIB R Mg o, HIVIERImEEA, B I ORFR
BREMMHA SN TWSS, #lfl A R SR DL, 2B T DAIDSERES), BXK
Oflix OIEFEE OB EICED, b7 AU I —0 v /N7x EDFEERETIZH 72 72
LEOHEMIMA SN BEMICH S5, L., FBEREE, KFic7o77 71U TR
BIE THHIVERF BRI M L TH 0, £ TIE19974F O 14ER T5805 AD
B RRE DG SN, £72230 5 AOAIDSEENET L TWBS, DL D /fEm
21T A THMBT 2 EZZESNTH D, BIEBIONRIZHZ DHIVEIEIX
SRR ERBESMETH 5.

HIVIZL bOoo 1 IV AR (Family
Retroviridae) IZ/@L. &~ DOT4Y
> INERTS ECDARGMERIIIC RS T S,
HIVE T 138z TRNA, WiE 5 E

(reverse transcriptase: RT) . B
LOZDOMO a7 EAE L DK S
N, TOHLEHO AT DHEEAE &
BEMEEROEE “ERLDRD [ sy5_4
IoNO—TJIHENMEEZ D

(Fig. 1) 7,

HIV O #8856 1 7 )L ZFig. 2 12 p6 CA(22)
TROMN8, F j‘HIV b+ FEm D ep CEL (core-envelope link) -[MA(DW)
12078 TV > /NERE [ OCDAL & 7 ”

& —I1ZWE LHIV I Y BT BA

T%5, RNTRNABLRTFZOATWSOTEHETH 5D 24MRESI N AR Z D
BETNERT S5, #EHLUZRNABMGTFIIEEMEOMEE ICBWTHIVE S N D
RTICE D WELHE I3, AT 1)L ADNA (c DNA) IS 5 (WiREEE) .

gp120

" 4 JL A RNA

RT

Fig. 1 HIV Particle
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ZLUTUAIVADNAIIHIIER IS E SN, YAV ABRTHL 1T/ I7—HIckDE
FBETFDNAICHARAEN T OTAIN A LIRS, U bEETHNE-Y 1 ZILEi#iTh 5,
BEY A1 7 )V 1)V AEIETFRNA, UMV AEHEDOEK. EAEOEM,
ANAAT7 D077 —, TLTEIEMELDOHZETH S, HIVEEMIIZKT 2
ASNORIFIZED, BEEBEFICHAAENZT O )L ADNAL D DT 1)L LiEilG
FRNA (Avt>P% —RNA) NOEENABIND, ZOHEBINT 1)L AHIEK
HREHE O GRS EFMEOERERERRADFHA I NS, YA I ABGETFREFAGH D=
DITIETAIVAEHE (tat, rev, nef/s &) NHETH S, HIMEEAEIZTAIAT
O77 —vYREERy) Y —tRhEICLD, O7EAECI O RNO—JEHEICAH]
TN, TLTUAMINABEBRTFRNAE DAY EHENESGL, 7072 TU—0N7h
N5, mFIC, HFCHELMBOBE_—EREL I RXO—-JEHENS T RXO—7 )
RS, A IV AR FRNRHE NS,

Fig. 2 HIV Replication Cycle

EEDNAFEZBRIA L 72 19894 s, FIHIVAIE L TIFAZT (1a) OANFEA] S 11EE
RIFEHS N TW/=, Nucleoside8#A Th 2AZTIIMAN T VK Ab; AZT-TP)
ICEMESNHIV RTZHET 5 2 &ITK D, #HEFmfEZz2HEL Y IV AERH 2R 0,
ZD—}. AZT-TPIZ & kDNARY A S —EHHEL. E#HLEOREELEIERZ
R U, MOMEE L THET IV AOHBEbImE I N T2, ZOXI 7RI, &l
TER N D75 < AZT EVIRZEMME 2R S 7 WH 72 e PiHIVAI O BN R B TH > 7=,

BETIE. nucleoside 2 RTIHEH| [NRTI, AZTIZADDC (2) 72 E7411 . 3
nucleoside& RTIH 24| [NNRTI, nevirapine 3) 72 E3%|] . BXIOX7 o577 —HHE
#l [saquinavir @ 72 E5H|] MBI NTHO. AIDSIEEICHEZ LT TWsE, L
MU, TN 5 OEAS KRR, FE. HDWRIBIHLAE L EDORIVEH ORENTE S



NTNBB, FIFAIDSIEFRICHNS N TV ZAFFRABED 7201l . MOFEA & Dff
MR ZE R UBIWER QD7 ZERFEAORFENBREICBENTHEENTN S,

N3 o

1a; AZT R'=H o 0 o 2: DDC 3; Nevirapine 4; Saquinavir
1b; AZT-TP R' = HO-P-0-P-0-P-
OH OH OH

19894, =ik 5 13 1-[(2-hydroxyethoxy)methyl]-6-(phenylthio)thymine ( 5a;
HEPT) 2HiHIVIEHE 2D Z & 2E L7214, HEPT®

(o]
Hi A OV Z (BRI BT 13 49 R T & - 7= 4%, HEPTIX WS AL e
HIVO MBI T 2035, A, H2W0WIABREREE e I

N o e _ 1 N6 S—@
T, 70UV AL D OHIVOHBHHE L 2uns, R °—|/o\]
HEPTIZ#&E M IZIINRTI & [FEk D nucleoside & (IE#  5a HEPT R' = H
WIEBRIRBE SR 2 £5 7= 72 Whacyclonucleoside) TH O . E 5b; HEPT-TP R' = —g o-g o-g—
SOHEPTOMEIZAZT & ODNRTIOZN EF U TH 5. OH O oH
LU 5, HEPTO =1 > EE{K (5b; HEPT-TP) ZHIV RTZHERE T 14, /=
HEPTO i 1V AERIZHIV-1RE2) TH 515, N5 D THEPTIZMONRTIE 1X
KEHEoTWiz, DEOXS7HHICE D, HEPTANRTI & 13872 2 1EAHF & £
BENRTIO ERET ICERN T 2 RIEH 2R 39, £ EMME SRS RWHETTHIVA
25N H o . L L. HEPTOHFHIVIEHIZAZTDH#I1/2000 885 Th 5 7=
DHEPTZZ DL LR T 2DIIAEY THD .. MEEHIZK D SiEtEEEAz R
HedZENEEN TN,

FITEHEIZ. B TR2eEN 0B WHEPTHEBRA O R 2 HEIZLL RO 21T
7Zo

&#)IZ. HEPT® pyrimidineBR 47 O B A M HIVIE R IC 5 2 2 B2 BT %
7=, HEPTD 1470 5 607 D & E#i L Z BIZ @& # U724 OHEPTHA &R Z Gk L 7=,
LT, 205 OFEROPHIVIEEZHIE L. HEPTHER O EMER) 7348 & 15 M AH B
ZW S5SNI U, 97205, Fig. IR T ERELHNPIHIVIEEZ LA IE5 2 L%
ALz GE1®E) .
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Fig. 3 Structural Modifications to Potentiate Anti-HIV Activity of HEPT

KIZ. 31 EORGETE MR &2 %S S N/ HEPT & HIV RTHE SR O XKk i
HrDfEReE HIT, EE EFICTHFEGETHHMOBHMEREZELEMAZ. LR HIVIEGHE
Z W9 % nIREME N b % EEREHEPT Rk 2 %5t L7z (Fig. 4) . &2 AT, m=itkie
HEPT E & K & Bk @ 1 [H & T & % acyclo—2- o
thiouridine nucleosidelZBEAI D F % TIFINER R < R2 a
B TERN Dz, I T, TNHSDEMIEITDON "'j\JI
THEL., BT, one-pot THRTE, L XO\T YQ
PHIETA FOBEET, RGO TIMWEESK R
A =V OERITHE L T GHEOMFEIC R Lz, T, = ROCTOHe, L orPhCH;
2L T. HEPTHE®MA 2 &k UHTHIVIE 2 HIE L R®=Hor Me
7z TOFER, Scheme 1IZ/RT LS IZnML X)L, X=0o0rS
DECof & HDER ISR HHIVIEE 2R ban - o O
ESERELE (B3 , Fig. 4 Drug Design of HEPT Analogs

Scheme 1

o]

(o]
HN Et HN Et
J\)i 170-fold )E[ 370-fold J\)i
e o & s

ECyo =41 1M HEPT, EC4, = 7 uM ECso =19 M

+Q.B-fold 7-fold / \Sfold
Et/;)j‘jf;z _@ _Told > %‘5& Q J;j[s @ @\/ oJ\ ::@

ECyo = 4.2 1M ECso = 0.6 NM EC50 =5.4nM ECyo = 2.7 NM

BIZIC, 328 THRH L 8IEHEHEPTHEZMIC DO W TH HIVIERBEFICDOWT DR
1B K in vitroll BWTERKR A FE OREt 2Nz, HEPTHEBRIKRNAZT-TP & 137
HHERKXTHIV RTZHEZE LI VANV AER ZRT &%, XEERNIZEHTH S
etk RH L7z (B83 %) .
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FT1E BEMCKSMUBHRUHEPTEEAXRODERE LVZDIMHIVEHE
HEPTIZ 647 12 &#13E 2 Hf D acyclouridine nucleoside T& 270, W2 MER 21T AES
HILEW O ERBEIOHIIA I AEEIZIZFEAEASNTE ST, Table LIZRIT{LEY
MERRE . HEPTOAFIHIVIEH 2R Z ENME SN TNBIZT SN 7214,

Table 1 Inhibition of HIV Replication in MT-4 Cells by HEPT Analogs

0
R2
1Y
Ho— ©7 "N R¥
RN
compd R? R* ECso* (uM)  CCse® (uM) SIe
5a; HEPT Me PhS 7.0 740 106
5c Me I >80 400 <5
5d H PhS >500 1850 <3.7
Se H I >30 75 <2.5
5f F PhS >100 288 <29
Sg F I >115 32 <2.1
5h Cl PhS >30 100 <34
Si Cl I >0 13 <22
5j Br PhS >20 44 <22
5k Br I >5 11.5 <23

aEffective concentration of compound required to achieve 50% protection of MT-4 cells
against the cytopathic effect of HIV-1. PCytotoxic concentration of compound required to
reduce the viability of mock-infected MT-4 cells by 50%. cSelectivity index: ratio of
CCso/ECso.

AE TIZHEPT® pyrimidine 5 R &4 O @ H LA H O FLHIVIE T 12 5 2 2 2B 2 5/l
FARD728., HEPTOIMLN 5607 D FEHi i 2 (MO E OEHIEIIHEPTO Z 31U [E
L) B LA ODHEPTHEMR 2 & 5k LIIHIVIEEZHIE Lz, SRRICEEL T,
NBRE LSRRG ZE SR T 5720, EITHEAIO6ALE Hiuridine nucleoside D &k
EEISHL. SIEDNTINED., ZHEREEGYOaRE B L 7=,



9 1E BAMEMHEPTHAEME DG

A2 IE R D & Bk o

HEPT® A Bt % IR 1C 7 L E b T 52 S0k D | W4IW
O-alkyli# ¥4k (6a-c) % Gpk L7z, HEPTZ2. 1% ONaHT _, 0N S’@
ML 7%, 1% EDMel, pentyl iodide, & % W idbenzyl
bromide & i S8/ 5 & KB DNE IR VIV FI)IUAL 3. 6a-c 6aR' = Me

MENZFNLGT%. 21%. BLUBOXDINETHE SN, 6b R' = n-C5Hy
6¢ R' = PhCH,

HEPT % 52 TULEE L6-(phenylthio)thymine (7) ZINZ24% TH/=, 7%2Me.SOH,
1MEDOK.COEFEMEN. 1MEDOMelES0 °C. 2K S ®, UMV AT LA7Eax
N75 74 —THET 2 LB Th2monomethylfk (13%) 3 &k DXdimethylik

(34%) M 5N7=., Z O monomethyl{k 2 BusSnH & 2,2'-azobisisobutyronitrile

(AIBN) T, CFsCOOHZ H Win/kaf# L7z & 2 A1-methylthymine (9) 18
DANES N, Eiddmonomethyl{k i3 1-methyl-6-(phenylthio)thymine (8a) T®H
5 Z &R LT (Scheme 2) .

Scheme 2
0 0
Me Me
L _CHCHMeOH "'j‘\)i R"1 (1 eq), K,COs (1 eq) j\ |
| -
80°C, 40 min O™ "N s‘@ Me,SO, 80 °C, 2 h o= N S‘@
(24%) (10-18%) RV
7 8a R" =Me
8b R' = Et
8c R' =Bu
0 0
Me Me
BuzSnH, AIBN HN)i CF ;COOH HN)El(
Ba > J\ —_— )\
benzene 07 "N” “SnBug H,O 07N
reflux, 4 h Me rt,14 h Me

9

[FAERIC, Etld 5 WidBulzH18b (10%) HBXKU8e (18%) ZHAL /2,

H 5 13 BE R & uridine i 84K 2 2.54 8 D lithium diisopropylamide (LDA) TAlL
B Upyrimidine3 ®346L L6472 U F AL U7z, Fx OEE A & K6 S B6A0EIR
ICEMHE 2 BA TS5 —REOE WAL Z#HE L TWB 1920, ThymineifEAKTH 5
HEPTH R D HIETI0K DGR INTNS (Scheme 3) 14



AN Me Li- Me | 1)PhSSPh HN)&Me

)\ | LDA (25eq), THF X | 70 °C, 1 h 0)\ |

TBS o " | TBso— ° L | 2) AcoH HO— o S_Q
o—l/o\l 70°C, 1h o c \]

i, 14 h

HEPT
TBS = tert-butyldimethylsilyl

Thymine (11) X DEEHID HFELTHK T E 51-[(alkyloxy)methyllthymine (12a-f)
Z MFEEEHT W, RELO6 M ZEIRAICEIIL 28 AT 2 H1EZ 5 L13a-fZ2 Gk L 7z

(Scheme 4) , 11%CH.CLIC##E . 2.2 & O N,O-bis(trimethylsilyl)acetamide

(BSA) T2rB XV E L LEESNERZ . 0.1 % E2OBWNIFEE R, 1.2%4
& Dalkyl chloromethyl ether & 2RF iR F RS & B12a-f% 1572, 12a-fZ2 2.5 &0
LDAT-70 °C, 1KpfHULHE#,. diphenyl disulfide (2¥%&. -70 °C. 1WffH) &S
H 6 fiZIZphenylthiokk 2&E A L HHY D13a-f% 1577,

Scheme 4
0 (0] (0]
HN Me 1) BSA, CHxCl, HN Me 1) LDA (2.5eq), THF  yy Me
oy | r,2h - | -70°C,1h |
07N 2) R"OCH,Cl, Bu,NI 0 2) PhSSPh

TG0 ’ v )
reflux, 2 h n1'/o\l -70 °C,1 h R1‘/0\|

57-85%
11 (49-87%) 12a-t ( )

13a-f

aR"=Me dR'=Bu
bR" =Et eR' =Me,SiCH,CH,
cR"=Pr fR'" =PhCH,

2L E AR D B Bk
Scheme 5
o} o o}
g2 1) BSA, CHxCl, HN R? N R2
Ij\ ] rt, 20 min - A | NaOH, MeOH-H,0 & | TBS-Cl imidazole
- SN n, 10 min N DMF,rt, 14 h
2) AcO ) , I,
N O\ 0Ac AT o] (89%, 92%) HO o] (89%, 69%)
SnCly, 0°C-rt, 14 h
14ab (15%, 18%) 15a,b 16ab
0

o} 0
2 2 2
HN R 1) LDA (2.5 eq), THF HN R HN R
A | -70°C,1h A | ACOH-H,O-THF 5)\ |
tBSO— S, N 2) PhSSPh > mso— 55 S_Q r, 14 h ™ o N S_Q
—[/O\I 70°C, 1h [/o\l : —l/o\l

(91%, 74%)
17a,b (79°/o, 61 °/o)

18a 1980 aRZ-Me
b R? = H

2-ThiouraciliZBARIZ DWW Tld2-thiothymine (14a) 3 Xk 2-thiouracil (14b) KO



AR L7z (Scheme 5) . BEAI O HiEz2z H W, 14abz U L LESNCLERE T
(2-acetoxyethoxy)methyl acetate & Jjis 8. 15a,b & UK 15% B I N1I8% T 72,

15a,b% NaOHKIC KX O 7 EFILIL L. & 5 N7z216ab D K & % tert-butyl-
dimethylsilyl (TBS) X T{R#EL17a,b% 57z, 13a-fOEREE U HET, 17a,b%2.5

2B OLDA T #%diphenyl disulfide & K )i S H18a,b (79%, 61%) Z157z, BRI,

HEfE 2 F W 18a,b D i fRFE 21Ty, HEID19a (91%) BX19b (74%) Z#157=,

ST IR D & Bk R Mo
HEPT® 3-alkylfkiZ HEPTZ 7 )L F)IULT 2 2 S Ic L D AR L '

/2o HEPTZDMFH, 1.1%4&ddiisopropylethylaminef#E . HO—IﬁO\T S_O
1.1%4 & OMeld % Widbenzyl bromide & JJis & H20a (47%) 20a R* = Me

BLO20b (30%) E157-. 20b R* = PhCH,
AfLEHR D6 Bk z 2
Uridine & & {Kk % 2,4-bis(@d-methoxyphenyl)-1,3-dithia— HN)j:

2,4-diphosphetane 2,4-disulfide (Lawesson's reagent) T R1o—lio\T S‘@
W T % EA-thiouridinefF EARNLZRTED T ENHREINT siab B! = PHCO. 72 O
W53, HEPTEXUW5dZ X2V 1IVEL TH S5 N 521ab% 22a:b R! = PhCO: Z=S
toluene®1 100 °C., 2KiffLawesson's reagent& i S H¥22ab 23abR'=H,Z=$§

(69%, 78%) %137z, BBIT. BN AL L23abz 57z, “aR?=Me

bR®=H

CytosineiAE K13 510 R7ZLDATY F A9 % 1% T6 AL
WWEREZEATLHIENRHETHL ZENMEINTWSA, £ T, BAIOuridine
M 5 eytidine N2z 2 25 H L, HEPTOcytosine#&E Az & L7~ (Scheme 6) .
HEPT O & sk H 4K T & % thymineif &k (24a) 4% diphenyl phosphate f£1£ F .
1-(mesitylene-2-sulfonyl)-3—-nitro—1,2,4-triazole (MSNT) &pyridine S 7z,
COHGEFOSETT NIEH IR, =i, THRKE L TH KI30%D24al k7 LTz,
ZTDLl, Y (252) 37O NI T T4 RBEITHWS U NT IR TARLET. KBHE
%24a L 25a DL ADIR EMIMES NTZD A TH > 72, UraciliFER (24b) “OBE,
i, 15K TRONETERS Uiz £z, kY (25b) 132U onax T o7 48
P g5 Z ER < INREBHTH Sz, ZD KIS DERIZDOW T, BECHE I N
T W 3 2,3,5-tri-O-acetyluridine ® # &2 & [ # . £ 3 . MSNT & diphenyl
phosphate &k D 4 5% 9% 1-(diphenylphosphoryl)-3-nitro-1,2,4-triazole 73 24a,b D 441
U EET B, RNT., D nKEEE L 7z 3-nitro—-1,2,4-triazole’/’ 24a,bD 1) > &1L
R &R L25a, b BT 2 EHEE L T 5,

24a L25aDiE AW EdioxaneH Y B Y K TUE L, 24ak D IFH26% T26a% 1572,
T 2 T2aM 2% BN S N7z, — . 25b% 7 BT AKTUEL U AF N 7O T
TI4RHMLIEEZ A, SEOERMMNEB SN/, YAAXRT ML, 'TH-NMR, BLN



TLRANT THIERE L E I A,

Z N 5 1EF N Z N 6-(phenylthio)cytosine i & (&

(26b, 57%) . 28 (21%) . BXU29 (20%) THo77. BT, 26a,bDTBSE %[k
KLU HBY2Tab% 57z,

Scheme 6

NO,
\(
) « N
Y <N 4
o) Q e N
R? & 'N*“no, R2
b (MSNT) 8 NH, OH
TBSO—I/OOJ;T S_Q (PhO),P(O)OH TBSO—I/OOJ;T S_Q dio;ane
pyridine, rt rt, 6h
24ab 25ab
NH2 NH2
R? R?
N= Z
| ACOH-H,0-THF i)\/l(
e e, oL
N (79%, 86%) N aR%=Me
26a,b 27ab bR*=H
NO,
\(
¢ N
N s
) .
TBSO OJ\N NH2  1BSo OJ\N S_@
1od PR
28 29
5 AL E R D £ BK.
Scheme 7
o)
2 R2 R2
AN R? 1) HMDS, (NH,),S0, HN 1) NaOH, MeOH-H,0 HN
A | reflux, 15 h - A rt,3 h .- s} |
SN 2) AcO Aco— S, N 2) TBS-C|, imidazole  TBSO N
H /82071 o_oac Lod MeCN Lol
Csl, CH,Cl, rt, 14 h
30a-c reflux, 2 h 31a-c 32a-c

1) LDA (2.5 eq), THF

(32-40% from 30a-c )

R2 R2

-70 °C, 1h Hi | H,0,, NaOH-H,,0 Hi I

2) PhSSPh HO— SZ°N n,1h Ho— OZ N s-@
-70°C, 1 h 1O (65-88%) AN

3 HCl 33a-c 34a-c aR? = Et
m 2h bR?=Pr
(44-63%) L 2_;

HMDS = 1,1,1,3,3,3-hexamethyldisilazane cR = FPr



Scheme 7127k L7z)b— bk Th-alkkyl HEPT#H#E (K Z Gk L 7=, T Z Tbh-alkyl-2-thio-
uracil (30a-c) 7% HFFEHZH W/ZDIE, 2-thiouracil 8L BELAYINK D 21 XL DR S
ICuracilFHICFEE TE, WHZRFRFICERTE D EBZZA O TH S, 15OEEKRHT W
72 51k D 28128 7% F 30a-c D200 B K A7 2 2 U )bk acetate (3la-¢) IZ#FE, X5
IZTBSIR (32a-¢) NELHAL 7=, 18a,bDE L & FIRED F51 T32a-c D647 12 phenylthiokt
%8 A L33a-caf5/z, D%, 33a-cZH.0.% W TR INK /2 iE L 2734a-clZ & W=,

Lithium 2,2,6,6-tetramethylpiperidide (LTMP) 7% f\)/=6-(phenylthio)uridinei
BAHROSMY FA L EZNITHIEHBEFERRKICITX 6 5 {7 & #16—-(phenyl-
thio)uridine#Hk © GRENWE SN T2, TOHIEIL, SLHOPHAL 0BT
TEZEOHBIMN R OENDZNRBDENVWHETH S, :O)ﬁ%‘f&m)ﬂ L 24b & D 5 EHL
HEPT#HEAKZ G LTz, 24bZ34BEDOLTMPT, ~70 °C. 1IFHELEEL 72, HlE T4

[I.. (SPh)s. MeCHCOCI, PhCOCI, PhCH.Br. B& W, Ph,CHCHO] THLHEL .
35a-f% [N#9-96% T 157z . Benzyl bromide Z $EFHICHW/ZH G, 35elX K INHE

(9%) TLMEshAahol, 3saezBITK 0 BIRE L HIY D36a-e 2157, 35£13
pyridineH SOCL, THi/k#. TBSHE ZBrZE L 5-(2,2-diphenylvinyDiE#E & (36f) 1ZE WA
7=, CH,=CHCH.Br. MeOCOCIl. &2 WIPhNCOZEEHETHICHW LK IGETF-> 7=
%, HEET 5 Z LM< L36g-i 24bX D D—EINZEKG6-79%) Z1F7z,

S WS W

0N 0N
TBSO—I/O N |-|o—|/0 N
35aR%=| 36aR%=|
35b R*=PhS 36b R® = PhS
35¢ R® = Me,CHCO 36¢ R = Me,CHCO
35d R2 =PhCO 36d R? = PhCO
35e R? = PhCH, 36e R? = PhCH,
35f R® = Ph,CH(OH)CH 36f R? = Ph,C=CH

369 R = CHQ—CHC H2
36h R? = MeOCO
36i R? = PhCONH

Iodinated nucleoside & alkyne & @ palladium-catalyzed cross—coupling & ix (&
nucleoside ® ¥ HE # AN DalkyneE A IZH WS TNB2930, ZOMnZnH L35ak D
S-alkynyliF#E Kk = &Rk L7z (Scheme 8) . 35a%phenylacetylened % VW idpropyne
&, MeCN-Et:NH, filtfit £ @ bis(triphenylphosphine)palladium(l) chloride 3 & T
copper() iodideF#fE UGS B, FDHBACOH T L37a,b (40%, 20%) Z157/-. %
7= [A k£ 12, 35a & (trimethylsilyDacetylene & /1w U > 7 L 38 (49%) #1571,
BuNF T L 39 (54%) %157z,

Scheme 8
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(0]

=CR?'
HN C=CR
A |
—< > HC=CR? ACOH -H,O- THF s—< >

TBSO
l/o\] (PhsP) PdCI2/CuI t, 14 h _I/O\I
Et;N-MeCN > _

35a 60 °C, 1.5-2h g;: 22. = T\)Ah

= \Vie

37a% Pd-BaSO.filiiit 2 Fiy, 1M EDOKFERSH40a (24%) 1ITE W, 37TbB L
V39T DWTRIBRDIBICZIT o 72N, RISDMEHEIZ /2 D 40b,clTHBET /20 o 72, 40c
1319a,b D & RIEIZHE W S—vinyluracildk D4 X5 v T TER L7z (EEBROEHESR)

0 OH H

c=cRr? )&‘c:c’
HN HN ‘2
ﬁi@ A

0% N"s
o % SN
38 R' =TBS, R? =Me;Si 40aR? = Ph
39R'=H,R*=H 40b R? = Me
40cR? = H
6 PLEHUR D 5 Ak

Fe IR X7z 32a-¢ 5 33a-e D G RE Z H WV, 1014 & dialkyl disulfide & O HEPT @
6-alkylthioi EA (41a-d) % &hk L7z (Scheme 9) . tert-Butylthiofk (41e) O&
RAZBNT, 10%di-tert-butyl disulfide & Jxjits & B 7= disulfide DR BEE D 7= D
AERPNIESNT, HREEEOI01ENREINDEDHATH > 7z,

Scheme 9
0 o

Me 1)LDA (25 eq), THF Ve
"i)j/ 70°C. 1h "L‘l\ ]
\ . > o .

o
TBSO 3 HO
—1od 2) _F;OZOC, n 1O

10 3) HCI #1aR® = MeS
n, 2h 41b R® = EtS
(89-79%) 41c R3 = BuS

#1d R® =CgHy,S

6—(Phenylthio)uridine## & & o 6 i

VI — BB s A % o8 < SR D e 1 e

WS B2 LA TH D &SI NT J\ 'j\)i

W3, %I THEHIZHEPTIC tert- H°_|/° J _é HO_I/O°\T Sc“z@
butyl mercaptanz ik EE% Z &1 41e 41f

K U pyrimidine &8 ® 6 i IZ
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tert-butylthiof 2 & A TX 5 & # Z2. HEPT&sodium tert-butyl mercaptide (104
&) ZDMF-THFH, =&, 1R B2, TOMEE. 41eDM41%DINR TH S 7=,
[k D H1E%E A WHEPT & sodium benzyl mercaptideX D41f (73%) w1E7-,

24a% 1.4%4 8 D 3-chloroperbenzoic acid T T 5 L INHE 91% Tsulfoxide 422355
N, PIREL43 (88%) #157=.

20 64LIFTHEPTD 647 £ U REZBBICH LGNS WEEZEZ 5N, £ T, 2%
MeONa, C¢H;;ONa., PhONa, CsHiNHz, &2 WIZPhNHLIE KB, ifRi#ER.
toluene T Ff i L 44a-e 21572 (Scheme 10)

Scheme 10

24a
ACOH-H,0O-THF

(0] (o]
Y e XS
TBSO o} CHCl:. 1t. 2h TBSO o 1]
=N o 1od 8
42
rt, 14 h

(91%)
nucleophile
(88%) AcOH-H,O-THF
rt, 14 h
o (53-86%)
Me o}

Hi | HN Me
Ay, L
L°d o 0P N R?
43 HO—I/O\I
44a R® =MeO
44bR3'=CGH11O
44¢ R® =PhO
44d R® = C,H,,NH
44e R® = PhNH
(o} (o} (o}
Me Me
TBSO )\N ¢ 1Bso _O‘ J\N Cl
PN ‘I/O\I 0
45 47

617 IZ p-toluenesulfonyl # 28 A2 HWTI10Z LDATAUE L U F AL,
p-toluenesulfonyl chloride% )i S5 & NZEKS1% TN E SN, HIID 46131551
mho Tz, A F A E DR S Tp-toluenesulfonyl chlorideZXCIHOEFGTE & LT
BE 7 IVENER D HBENH D ZENREINTH 2, SNESNTZ0H ZDLHk
HHICED EHEIND, 452 RELATEET-,
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J F 4 fb & 1172 10 IT benzyl o) o}

bromideZ itz S €T H 481345 5 Me Me
Y, KINE Tcyclopropaneiifsf TBSO )\ CH2-© TBSO )\

- fL N 9 N = —I/ \I —I/O\I
mu7zibey (49,7.7%) N5 5
. 10728 78% [ & N Tz, 48 49

Olofson 5 I¥benzyl halideZ LTMP TLEE U £ 5k 9 B benzyl carbene Zalkene & i S
52 EI2&D, cyclopropeneNERTELHZEEHREL TWVWDBB, £z, HF5IE
thymidine#% &k #LDA T L /2%, benzyl bromide & s S B2 4. FEANENIY
SNBEEBITAFINRDERZHRL TNDEH, E>T. KRINITHBWTIIbenzyl
bromide @ a—elimination )& IS Z D benzyl carbene/NAERR L. RBDNEST L 72N -5

mEEEINS,
Z ZT. Scheme 11I1Z/-RL 72— N TOALIZbenzylZtDEA 217572, 102 LDATY
?ZHB{ﬁbenzoyl chloride& KIS H50 (83%) %157z, 502 EtOHHNaBH, TIEITLL

BICS1252%. 7T EFIMELS2 (92%) %457z, 52DCH-OAcKE & DK EL/Hi#
%:ﬁms (86%) Z157z. EfZIT. 48, 50. BXUS2DMi{R#E 2171 53a-¢ (65-90%)
o

Scheme 11
o} o)
HN” ™ 1) LDA (2.5 eq), THF HNT Sy Ve
OJ\Nl -70°C,1 h > o)\Nl c NaBH,
TBSO—I/O N 2) PhCOCI TBSO—I/O\I "_Q EtOH
-70°C, 1h 0 r, 14 h
10 (83%) 50 (quant)
o}
HN Me
_ A0 P | H,, Pd-C
TBSO H‘@ o tBso— % N\ ¢ EtOH 48
I/O\I OH r“)tyqGIT’le Lod o 55°C, 6 h
(92%) 52 (86%)
HN | Me Me Me
S G oo
—I/O\I TBSO—I/O\I HO—I/o\I
53a R® = PhCH, 54
53b R® = PhCO

53¢ R® = PhCH(OH)

o—Bromoacetophenonez J FA (LI 721012 5 )is S B 5D & S4ADNNEK 32% T H 41,

_13_



6/ IZphenacyl} 2 E AT 5 X TERN >, £H10Z257%EIN L 7z, FIT.
p-toluenesulfonyl chloride’ClHD AT IC/2 2 HENH B T EERLIE, ZORIRT
$oa—bromoacetophenone?? [dl4k IZBr O EFGTH & U TEL 7z SHEE S 50385, FEAIC
DNWTIIMRET L TRy, SHIFLRFE LSS (73%) & L7z,

37a,b D & BRI W7z 5% T 6-iodothymine % & & (56) 14 & Q
alkyneZ 51w 7Y >/ L57a-c (58-82%) ##7-, HEEICXL D57a,b HN)i""e
Z JRORE L 58ab (91%, 84%) ZfG/z. 57cDHe. RIHEICKD (g0 o] |
ALEE U trimethylsilyl B 2 rE Lz, 0%, TBSHE 2 k7 L 58c

(99%) #=157=,

58a-c ZPd-BaSO.fIEGFE T, 1M EDI/KFE E R S BvinyliFEAK (59a-¢, 60-92%)
ek Uiz, £z, S8bZBEIEDO/KEFHS . FH/KEZERML60Z SR L /2,

(0] (o)
)\ o ji A

/
TBSO—I/O\I C= HO—I/O\I C=CR” Ho— ° ,°: S, Hoj/ \l CH,CH @
57a R® =Me 58a R® = Me 59a R3 = Me 60
57b R®" = Ph 58b R3" = Ph 59b R® = Ph
57c R%' = Me,Si 58c R¥=H 59¢ R =H
H H 5 13 6-iodouridine # & {Kk & tetramethylstannane @ 0 e
palladium—catalyzed cross—coupling X Jix IZ & U . 6-methyl- HN |
uridine D Gk = ME L TWHH, ZDFHE%ERNA L 56 & tetra- HO—I/O\I
phenylstannane’ %612 &% L 7=,
61

FE Nk R7=32a-¢/) 5 33a-c N D & iE 2 AV, 10 & diaryl disulfide & © HEPT6 v
benzenelg BIZEMILZE A LZAEK (62a-y) ZHKLTZ. 62a-yD ik P L OULER
ZTable 2127~ 7

Scheme 12

JI b ; “:doom

TBSO—I/O\I 5 DMF, rt, 1.5h TBSO—I/O\I

(48%)

FREAHBEICIOBRT D ENTERNEEZ 5N D, esterPketonezZIMELAEWIT
6-phenylsulfinyli5 & /& (42) K 0D &k L 7=, 42 7% DMF # sodium 3-(methoxy—
carbonyl)benzenethiolate & fix & #63a (48%) 7% 1%7= (Scheme 12) . =L TR

_14_



ELHMEE63b (70%) Z47=, FARIZ. 4272 X9 Ssodium benzenethiolate T
MERTS, BBEET 2 Z L/ < HR#E L63c (43%) BL163d (61%) #=HHLL 7=,

o)
Me

Y

OJ\ | — R®

S ARaY;
63b R® =3-COOMe

63c R® = 3-COMe
63d R® =4-COMe

Table 2 Structure and Yield of HEPT Analogs Substituted at the C-6 Phenyl Ring

o o

Me Me
HN HN 3
ZT 1) LoA o, L
» > (o) N S—@

TBso—l/o:)o\T 2 < S_@nsm>2 HO-I/O\I

62a-y

compd R3 R3" % yield compd R3 R¥ % yield
62a 2-Me 2-Me 87 62n  3-NO, 3-NO; 54
62b 2-Cl 2-Cl 58 620 3-OH 3-OTBS 36
62c 2-NO, 2-NO, 52 62p 3-OMe 3-OMe 70
62d 2-OMe 2-OMe 69 62q 4-Me 4-Me 67
62e 3-Me 3-Me 63 62r 4-F 4-F 63
62f 3-Et 3-Et 57 62s 4-Cl 4-C1 77
62g  3-+-Bu 3-+-Bu 56 62t 4-NO, 4-NO» 16
62h  3-CH,OH 3-CH,OTBS 44 62u  4-CN 4-CN 37
62i 3-CF; 3-CF; 61 62v 4-OH 4-OTBS 40
62j 3-F 3-F 44 62w  4-OMe 4-OMe 62
62k  3-Cl 3-Cl 68 62x 35-Me, 3,5-Me, 70
621 3-Br 3-Br 56 62y 3,5-Cl, 3,5-Cl, 17
62m  3-1 3-1 51

63a® methoxycarbonyl: % Scheme 131Z/R T I DI~ GiEEZFH WAL =,
63aZ 7 )LV IR REL64E LTzt8, Nifri& L65Zt5/z. Thltestertfilfkzfeh L7z
amidefk36i2 &L D, 647Zamide (66) ITEH L7z, Z D&, acetate (67) ZREH L.
thionyl choloride-DMF 7 F W /z /K s3I K D 68 % &Rk L 72,
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Scheme 13

0
Me COOMe HN
J\ NaOH-H,0 )\
TBSO THF -EtOH TBSO—l
I/ \I m,1h \I
63a (88%) 64
0
Hi)kl['\"e COOH
0”>N""s
RN
65
1) DCC, N-hydroxysuccinimide
dioxane, 1t AcOH-H,O-THFE A
64 > o
2) NH,OH, 5 min rt, 14 h HO7 o
HN Me  CONH,
A | SOCl, NaOH-H20
Aco— o, NS DMF . THF-E1OH
\l rt, 2h nt,1h

_16_
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COOH

ACOH-H,0-THF
—_—

i, 14 h
(89%)

Me CONH,
| :{ Ac,0
—_——

pyridine
rt,2h
(93%)



928 AMEMHEPTHEAEOHIHIVIENE

Kiwm XX THK U TZALEY O PTHIVIEME LR ITFLHE LW R D B MT-4fli i 129 %
HIV-1 (HTLV-IIls strain) O#fliid 2% E R 2 50% 4 2 5 FE AR E (ECso: effective
concentration of compound required to achieve 50% protection of MT-4 cells
against the cytopathic effect of HIV-1) T. Mz DWW TIIFFITEEE LR NWER D
HIV-1IEREMT-4M A i85E 2 50%H0 2 % EFNRE  (CCso: cytotoxic concentration of
compound required to reduce the viability of mock-infected MT-4 cells by 50%)
T&ELUES, Rz, EROBMEIEE G2 Oz U1 AZERME (S, selectivity
index: CCso/ECs0) &L THL =,

1 M BEHAROHHIVIETE (Table 3)

HEPT® 147 (2-hydroxyethoxy)methyl i K im D /KEEFE 2 7 IV F AL L7856, AF
Wk (6a) L THETOMEEED LA NASNS S OOHEPTE [FEEOHFIHIVIENE
ZRUTze — . BEWEERETO-7IVFIVE S Nz6b,eldiEEE RS 72> 7,

(2-Hydroxyethoxy)methyl#& Z[RZE (7) H5Widmethyl (8a) TEHLT 5 E1EME
WJHR L7z, —F. ethylik (8b) B X Ubutylfk (8c) IIHIHIVIEEZRL Tz,

17 & AL R Ui 12 K B 35 2 1772 72 U (alkyloxy)methylfE (13a-f) D56, & W iE#uL
Z 1 D[2-(trimethylsilyDethoxylmethylfk (13e) DAMIZHIHIVIEEZ /R L7z, 25
DS B, ethoxymethylfk (13b) B XN (benzyloxy)methylik (13f) 3RV EEZRS
TNZENDOIEMEIZHEPTOZND21E5B X R8IETH - /2. Tz, AV BRI Z R
FSUEIZ T NZFNAZTERIL X)L TH > 7=,

13bB X133 VL S NDKERZF 2720, MIlNTHHIVIERHZ R L7z, X
72, BEIETHARDEZNINSDLEWIZHIV RTIHEEE 2R Lz, DEOFEEID,
HEPT#HEAKIIMIIENTY > Blba b Z &<, s BERDSHIV RTZ M % L HTHIV
ERERT EER 6 N7z, HEPTOFE ALK, HiHIVIEHB X HIV RTHEE M ZRT
TNZFNEENCIZE< B 2BV L HEINTEZY, Bin TR0, 15
DAL EYNIIRTE NNRTI R N TW5, HEPTHE & KRIZacyclonucleoside Tl d % 73,
U2t anNsg I ER<HIV RTZHE T 5% ORM E D BHETIEINNRTIZHEEINT
W5,
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Table 3 Inhibition of HIV Replication in MT-4 Cells by 1-Substituted HEPT Analogs

o
HN I Me
)
R"
compd R ECso (uM) CCso (UM) SI
6a MeOCH,CH,OCH; 8.7 299 34
6b n-CsH,1OCH,CH.OCH, >55 55 <1
6¢c PhOCH,CH,OCH, >20 45 2.3
7 H >250 250 <1
8a Me >150 150 <1
8b Et 2.2 94 43
8c Bu 1.2 89 74
13a MeOCH, 2.1 244 116
13b EtOCH: 0.33 231 700
13¢ PrOCH, 3.6 147 41
13d BuOCH; 4.7 83 18
13e Me;SiCH.CH,OCH, >32 32 <1
13f PhCH>OCH, 0.088 95 1080
HEPT HOCH,CH,OCH» 7.0 740 106
AZT 0.016 20 1250
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2, 3. B4 EH#AEOHHIVIEE (Table 4)

HEPT® 2-oxo#k Z thio%k (19a) IZL G, EHEA 7T LA Uz, 19a0 5. methyl
7 K FIFEFICER LU 2 2-thiouraciliFE Ak (19b) & <WEMHZ/RST. ZHUIHEPT
ES5dE DR ERIETH > 2. N-3-Alkylfk (20a,b) & cytosinesFE/KR (27ab) 13H1
HIVIEH: &2 /R 7270 o 7z 4-ThiouraciliFE AR (23a,b) 1318 EHMAL TH A2MT-4# i
I 2EMENASN., TUAIVAEREZ LS Tz,

2-ThiouraciliZ BRI BN T B methyBEIFHIHIVIEEICKRETH D, ZOMBEOE
PR DNTEERRICEE TH S ZENRE I Nz, N-3MOKZFEFIIHFHIVIEE IS A
TH . HEPTHEMRIZZ O THIV RTEKERES L TWDa[EEENE 2 517z,

Table 4 Inhibition of HIV Replication in MT-4 Cells by 2-, 3-, and 4-Substituted HEPT Analogs

JI '

H O—I/ o

compd R? R4 X Z ECso (uM) CCso (UM) SI
19a Me H S 0 0.98 123 126
19b H H S 0 >198 198 <1
20a Me Me 0] 0] >374 >374

20b Me CH,Ph 0 0 >40 40 <1
23a Me H (0] S >27 27 <1
23b H H (0] S >4.1 4.1 <1
27a Me H (0] NH >91 91 <1
27b H H (0] NH >250 >250 -
HEPT Me SPh (0] 0 7.0 741 106
AZT 0.016 20 1250

5 hrE#HUADHIHIVIETE (Table 5)

HEPT® 547 methylJ 2 i O K alkylE CEMR L Z5E. PTHIVIEERN LR L. &
DR E1Zi-Pr>Et > PrOlETH - 7=, [sopropylfk (34c) B I LRethylfk (34a) DOIEMEIZ
ZTNZTHNHEPTOL11ER L UG8ETH o7z, INsDbEWicBL . filasEto LRI
H50T. 34aB L U34ecDSHEIZHEPTZ K E < ERID3000Z# 2. AZTDIEHEE DK
fEZ R L7, 2-Thiofk (33a-¢) H2-oxofk (3da-¢c) EFFEE OPIHIVIEHEZRLZ, 5
LI TRETF 36a) . allyll: (36g) . H5Widvinylk (36f, 40a, 40c) Z=FiO&LE
PISHEPTX D @& TH -7z, L., MildzmrEdFERFIC LA L, SHEIZHEPTX DK
TLl7. ZOMDIEEWTDONTIE, MIMEFEENTR < T 1)) AEREZJ > TWiz,

DEDOHRREID ., SAEfEDOESE S EHIHIVIERICTIIEER D 2 &EF 2 51k,
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6—-(Phenylthio)uridineiF &K I BN T, 5L D EHE O K = I 2HE-> T6{rphenylthio
HOaADHRA—T a3 DINEBENICELT 52 ENMEINTWSI3, HEPTHEER OH
HIViEE 16 phenylthioE D O >R A—T 3 > EEEL TWARIEEEHE 2 517z,

Table 5 Inhibition of HIV Replication in MT-4 Cells by 5-Substituted HEPT Analogs

(0]
HN)E'[RZ
Ho_l/x:L\rI' <)

compd X R2 ECso (uM) CGCso (UM) SI
33a S Et 0.11 148 1350
33b S Pr 10 230 23
33c S i-Pr 0.059 400 6780
34a (0] Et 0.12 400 3330
34b (0] Pr 34 244 72
34c (0] i-Pr 0.063 231 3670
36a (0] I 3.6 20 5.6
36b (0] PhS >21 21 <1
36¢ (0] Me,CHCO >12 12 <1
36d 0] PhCO >13 13 <1
36e (0] PhCH:; >23 23 <1
36f (0] Ph,C=CH 0.84 21 25
36g (0] CH,=CHCH: 2.5 183 73
36h (0] MeOCO >6.6 6.6 <1
36i (0] PhNHCO >18 18 <1
37a 0] MeC=C >19 19 <1
37b (0] PhC=C >34 34 <1
39 0] HC=C >18 18 <1
40a (0] Ph(Z)CH=CH 6.0 95 16
40c 0] CH,=CH 1.1 76 69
HEPT (0] Me 7.0 740 106
AZT 0.016 20 1250

_20_



6 PLEHRDPIHIVIENE (Table 6, 7)

HEPT® 647 @ phenylthiokt Z alkylthiokk: (41a-e) ICEM L /=& Z 5. cyclohexyl-
thiofk (41d, ECso =82 uM) . 972 5. HEPT6 iObenzenedi zfufn L 7= (L& W3
HEPTEFBEEOEMEZRFEL TWE, LML, 2RI Z RS aho 72,
Pyrimidine®s & 6/ & #iE Obenzene g O #E/NHEPT & 0 1 5% 3% 7 £ Wbenzylthiofk

41f) 1IAEE TH o 7z, Phenylsulfinylfk (43) (TMIfAEENES . 1)V A ‘EB?R‘I‘i
R IIaMo Tz, PhenylthioE DSNOITE L X 31 7/z44e DIEPEIZHEPTD 1 /10 LA FiC
D, TS Doxy (44ab) . amino (44d,e) . B X WFhalogeno 7B X US5) i ﬁﬁi
WIRNEETH o7z, 6ALITRFBEREZEA L LFEAROLE, H—benzyl{k (53a; ECso
=23uM) WHEPTD1/3fEEDIEEZRL 2. Alkynylk (58a-¢) B K UKvinylfk (59a-¢)
WERNEETHD . Z 2 T2-phenylethynylfk (58b) B X Uethynylfk (58¢) I #lifdz
N EH L TWw/z, Pyrimidine®R & 647benzene BRI O FERE 2353a kL D 1k FEHE W
phenylethylfk (60) HILNEESE V- iphenylik (61) 13 RIEETH -7 (Table6) .

Phenylthio ®benzenelR | D EHILITHBNWTIX. benzenelR @ 3L ITEHLFLZE A
L7zt e D% <IZHEPTE FEEL LD Z R L7z, K2, methylk (62e) .

ethyl# (62f) . BT v HRET (62j) ZHEALLEWITEEN EFH L., S 512317
EMD A IZmethylH (62x) LHEHFEFET (62y) ZEBEALZILEMIL D EEETH -
7o 62xDSHEIFIZSTH D, AZTOZNEFEFE L NNV THholz, —FH. BUKMEEHE
DEARCULD DI DEHITIFE AL EDLEEIEEEHI I ®= (Table 7)

HEPT®6-alkylthioiFERIZHB W T, cyclohexylthiofkd ANHTHIVIEEZ R U7z,
F7z. benzylfkphenoxyik HbHEPTX D55 WANEMH 2R L7z, BAEDOZ &1F. HEPT
FHEARDPITHIVIEE 2R T 7201213, 6BEHE IS NORKRBENLETHD L%
R L TW5, Pyrimidine® & 60L& #i Obenzene iR O EEENHEPT & 75 5 &b &
YIIPTHIVIE Z RS e o7z, TOZEKD. DL EOBRREERM OEBENHTY 1 )V A&
MRBEICEETHD EEZ BN,
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Table 6 Inhibition of HIV Replication in MT-4 Cells by 6-Substituted HEPT Analogs

(0}
Ij\ | Me
Ho— OF N7TR¥
1N

compd R? ECso (uM) CCso (uM) SI
41a MeS >250 >250 -
41b EtS >250 >250 -
41c BuS 130 >250 -
41d CsH11S 8.2 >664 81
41e -BuS >366 366 -
41f PhCH,S >46 46 <1
43 PhSO >5.4 5.4

44a MeO >488 488 <1
44b C¢H,,0 >400 400 <1
44c PhO 85 345 4.1
44d CsH: NH >337 337 <1
44e PhNH >327 327 <1
47 Cl >250 >250 -
53a PhCH, 23 352 15
53b PhCO >366 366 <1
53¢ PhCH(OH) >400 400 <1
55 Br >180 180 <1
58a MeC=C >250 >250 -
58b PhC=C >14 14 <1
58¢c HC=C >5.5 5.5 <1
59a Me(Z)CH=CH >250 >250 -
59b Ph(Z)CH=CH 250 >250 -
59¢ CH,=CH >250 >250 -
60 PhCH,CH, >444 444 <1
61 Ph >166 166 <1
HEPT PhS 7.0 741 106
AZT 0.016 20 1250
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Table 7 Inhibition of HIV Replication in MT-4 Cells by HEPT Analogs with Substituted

Phenylthio Groups
o
Me
Y
N s+ 7

compd R3 ECso (uM) CCso (uM) SI
62a 2-Me 71 >250 >3.5
62b 2-Cl >130 130 <1
62c 2-NO; 140 >250 >1.8
62d 2-OMe 19 >250 >13
62e 3-Me 2.6 420 162
62f 3-Et 2.7 181 67
62g 3--Bu 12 75 6.3
62h 3-CH,OH >292 292 <1
62i 3-CF; 45 196 4.4
62j 3-F 3.3 282 85
62k 3-Cl 13 210 16
621 3-Br 5.7 141 25
62m 3-1 10 106 11
62n 3-NO; 34 170 5.0
620 3-OH 82 446 5.3
62p 3-OMe 22 >250 >11
62q 4-Me 220 >250 >1.1
62r 4-F >250 >250 -
62s 4-Cl >250 >250 -
62t 4-NO, >190 190 <1
62u 4-CN >250 >250 -
62v 4-OH >277 277 <1
62w 4-OMe >250 >250 -
62x 3,5-Me, 0.26 243 935
62y 3,5-Cl, 1.3 130 110
63b 3-COOMe 7.9 221 28
63c 3-COMe 7.3 228 35
63d 4-COMe >110 110 <1
65 3-COOH >352 352 <1
66 3-CONH: >306 306 <1
68 3-CN 10 234 23
HEPT H 7.0 741 106
AZT 0.016 20 1250
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PL EOPTHIVIEE OFER 2 £ & OHEPTHER OGS MBI 2 & MErYITR T &, Feg.
5OX DI oTz, BALOBEHIZBWT, BukiEZz EiF 2 XS5 @ lmniEttz L2 Em
IMA SNz, MMEBRIZBWT, acyclofll$E A b O /KEE L NHIHIVIEEICAEZ 72 2
Eld. HEPTHEE(RN =V b IS Z &R BHIVIEH 29 2 &2 < BT 72
EEZSN., BIREWHR Th o7z, 5L Zethyldt F /=13 isopropyl 5 12, 647 %
3,5-dimethylphenylthio&IZ&E#i L 72356, REEAITIEMEN LFH L. 5628 K V6AL %78
I BEKI IRy ROHIV RTICEFEET 5 Z EAREB I N/=,

v 5]

SPh, CH,Ph, COR, C=CR
Me, CH,Ph 65497
NS (o)
Me

H,

 ¢m— O)\N| S
- H0-] o e
|

3MIFKEERE
2. AQNIEHRE

WNINGWN

CH,

H, Me, Me,SiCH,CH,OCH, 0, NH, CO, SCH,

Ll HIV-1 & ER. RS

i HIV-1 JEHER R
RSt LR

Fig. 5 Qualitative Structure-Activity Relationships of HEPT Analogs
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F£28 HBUOBMELTHE L/SREHEPTEBRMADERE LD
MHIVIEE

551 EORNE B B L 7= HEPTH SR O R 1STE “NJI

VERRBE & 612, 1M LR ICH S TSRO BRERE O

BEOHALITIN A7z & WHTHIVIE ! 2 7~ 9 a]REE N

b5 EEREHEPT kA 2 3¢5t L7z (Fig. 6) . @=meﬁbﬂﬁﬂmﬁ
HEPT-HIV RTEAEOXEHE BINTARESNTY oo o

5N, HEPTIZRT O Tyrl81. Tyrl88. Phe227, X=0orS

Trp229. BEOTYr318% THM I NS BKERr»  Y=S0orCHe

AL TWAZENRENTWS (Fig. 7a) 16, Fig. 6 Drug Design of HEPT

LR AT OHEPTO BRI Fig. 61079 HEPT R ~ Analogs

HEERGDOES &, EHERICIZBKER Yy Mz <

74w hUL7= (Fig. 7b) . Bz, 17 (benzyloxy)methyl®, 5{7iZisopropyli:., BBk

V64712 3,5-dimethylphenylthiodt 73, 5-dimethylbenzy 13k % D (L& WNE Bk I 23S

WEEZ 5N, RTOHEPTHE G EAL T & 2 BKMER » MTBIFIENE W aTEEEN D 0 |

EEENR TE D EE AT

HEPT Analog

Fig. 7 Diagram of the Amino Acid Residues Around the HEPT-Binding Site for the HIV-1 RT
(a) HEPT-RT complex (b) Superimposition of modeled HEPT analog
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¥ 18 Acyclonucleosidefi 5 & &k D BAFE

Fig. 61277 L 7= HEPTHa#/KIScheme 4, Scheme 5. & % WidScheme 7O/ TH
FRARIRETH S, LML . 2-thiouracil base D147 12 (2-acetoxyethoxy)methylk: 2 & A
I 5L (14a,b) 515a,b8 K U30a-ch 531a-cD L) 1ZENETHD ., KENKBET
HoT.

Rosowsky 6 M i L7z . SnCLEE(E F 2 U )L {k & 117z uracil base & (2-acetoxy-
ethoxy)methyl acetate & D KNI E IR TH 522, £ 2T, KL% H 1 2-thiouracilif
BIRTHBH15a% G UM, RIS EMNETH-7z E1FE) . k&L T, Kim
50V E L72SnCLIZ R A CsIZ WA AIE T, 15a73U#80%
THLNDEINTVDB, LML IDHEE AW lacD A 0
FAIENRETHo72 BE1HE) . 51T, KimS O HEITH W )NI\J\J(M‘E
15D &k 2Bk L 22, E 1T 2-{{(2-acetoxyethoxy)- AO~0s N
methyl]thio}-5-methyl-4(1 H)-pyrimidone (69; 40%) ‘%5
. 15aDNHRIIEXTH > 7z,

Keyser 5 D5 Tld. 1,3-dioxolan (70) ZMesSIIE-78 *C T =H. £k d 5
iodomethyl 2-(trimethylsilyloxy)ethyl ether (71) %4-methylthio—2-pyrimidone®
Nalfi (72) &-63 °CTixEH®H 2 &, HB D 1-[2-hydroxyethoxy)methyl]-4-
(methylthio)-2-pyrimidone (73) WNENERTHESN TS (Scheme 14) 40,

69

Scheme 14

SMe

N7
0N y

Na N |
0— MeSil 72 "o oA
¢ ] —— »[ MesSIOCH,CH,OCH,l ] =17 o
o 2) H,0
70 71 73

Keyser 5V L7z HiEIZEINERTH O, Fi-acetateZ BT LR 2iEICH~NET
FThd, LML, KRG THD LIZKDITARLE CTafli/aMesSilZ2 AT 5 &0 D
REHHO, KAT—=IVDOERIZIIARAETH %,

FITEHEIL., LMAEMeSIClEKIZTOE Kt S BAERT D712 U )Mbangz
5-ethyl-2-thiothymine (30a) &Kk S®2 HiEzEik A7z, 30axMeCNHF2.2:5 8 D
BSATI UL L., KIGHKIZEH1IHEDT0, MesSiCl, BX OKIZFRFFIZMA 7z, Wit
ODSH T L Z AW/IEHPLCIZE D KIEDEIZ1TD &, =i, 16FRIER. RISHE DR
< B [74, HPLC retention time (rt) = 4.7 min] 310%. RHY (A &§ 5, rt =
5.5 mim) M55%., BIUHFEEE (30a, rt = 3.8 min) MN35XTH>72. ZDRINIKRIZ
Fil# (70, MesSiCl, BLUKI) Z2I5IC1SEEML. =R, 16EERTS &,
30a (6%) A (2%) OEGIZWEA L. 74 (70%) NI, HlZ2 R HY BET 3,
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rt = 8.5 mim, 22%) OE—7MNHEH L7z, ABXUBZHPLCT/HE#E. massAX”7 k
WZEHETDHERDTFE (m/Z2) 3TN ETN230&E304THD ., 30all kLA
(2-hydroxyethoxy)methylJ&2% 1 # Fric, Bid24 i A I NbEmEEZ 5Nz,
Z D RINEIZTMeOH Z Il A B4 Tl Z2 IO HPLC 9 2 CAB K UBOE—27 1%
HEL., B (74, 94%) EHFEEE (30a, 6%) OIRGWITE-> T,

HdE N ILE DO GE, T QMWK D7z 5-ethyl-2-thiothymine (30a)
D2 NI 2 BRI L, S-2-{[(2-trimethylsilyloxy)ethoxy]methyliHk (AD 1)
VIR, AY) DNERKT S, €2 T, ISR IEREOREZMASE. A'NE 51Z2[@-tri-
methylsilyloxy)ethoxy Imethyl{t. 41, BO T UJLIK (B) WNERT S, T, Bk
S TRUE 217D EB' O20 O i g R I i S L 72 [(2-trimethylsilyloxy)ethoxy ]-
methylFEMWBRE N, BIITHICEH i INS, DUEDOLSBEHT, 2YEOMENNLE
EINDHDTRRWNEHEFE L7 (Scheme 15) .

Scheme 15
H+

. Me3SIO
0 0SiMe; Et
HN Et 5sA NN E 70 )N\/I
YR Y | B - sy

Me3SiCl, Ki

sZoN Me3Sis” SN Messio—l/o\l

30a A’

70
Me, SiCl, KI
(0] (o]
HN Et b N Et
)\ | < A |
HO S N . S °N OSiM
—|/° \I Me33|0—|/0 \l I/O \l— iMe3
74 B'
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FEHNTARET L TR WA, MesSiClB X OKUT KIS EAE S Nt & TR TH 5 i he
Mnd 5, FE, 1421 420KI (ORKEEIZ 2 B2 W) Z2FH LAk LESEE. I

RIIKIZ 2 B BAWESEG LD SR 2, 0
30a,c% 2V U EE. B2UEDT0. MesSiCl, BIUOKIE=ER., 16 HN)j/PH
BSOS B2, RONMRICMeOHZ I A 5 k&S, B, >y SZ N

NFNAT I OT R T 5T 4 —RHET AT (80%) BEors LN
(79%) Z1%7z, 75
PLEDHEICKD, HERINERE < &Rk TE 727 - 7z 5-alkyl-1-[(2-hydroxyethoxy)-
methyl]-2-thiouracilZone-pot TINERE < GRTE S KD IT/R> 7. TOHEE, KIE
BENER TEMBRREDHEALBZNWZOEIANTHD ., FRTERENLO TEMEFED
EDBRAT—=IVOERICEHTH 5,

Scheme 41278 LU 7z 12a-f ® & &k ik %2 A W 30a £ D 1-(ethoxymethyl)-5-ethyl-
2-thiouracil (76a) % Gpk L 7zH6. KINZE (15%) TH-o7z. Scheme 71T/ L 7z,
30a-cBRICH W =CsIZ [T % ki, 2-thiouracild > U )UK Lalkyl chloromethyl
ether & 0 1-[(alkyloxy)methyl]-2-thiouracilZ [N R R < 5 2 3 MG IN TS, L
MU, ZOHEERWESEETSH. 30akD76aN37%DPWNRTLNMESNRN ST,
F O Ot idScheme 15127R Lz s EFlBk. RN THR T %alkyl iodomethyl ether &
UMb S NzbaseE DRIETH D, T I Ty KIS W THG LINER O E % i
#7= (Scheme 16) .

Scheme 16
(o)
0SiMe; Et
Et Et AO~_cl AN
HN BS& NZ Et
SJ\JZ]/ M S'S)\\)N]/ Mi /Sf;]"
H €39l Et
30a 76a

M = K, Na, Cs, or BuyN

Chloromethyl ethyl ether® &, iodide (MI) OFfEXE. MINEE. B ONRFH
kS, HPLCT30a (rt =1.9 min) . 76a (rt =3.1 min) . BIUEIEY (1t =
7.7min) OLZEHEIE Lz, TOEEETable 8IZRT, 728, MUITRT2YEMH W=,
PLEDKER, MIEL T2 HEOKIZHWESE. chloromethyl ethyl ether® 4 &1d 2
i, OSREEL0 °C. ORI IR EIANE S Th 5 T ENbMh o7z, MUTEHL T,
Nald® % WIZCSITHKIFEL. 0 °C, 1R TRIRIZIZIZE T L7z, BuNldoO&HE, MI%
MMATZNWEE EFRBEORRTH D, IIMORNRITRD SN/aho 7z,
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Table 8 Reaction of Silylated 30a with Chloromethyl Ethyl Ether

chloromethyl ethyl ether ~ MI ROGKRE ROSImEE R (%)

(eq) (h) C) 30a 76a FIE7)
2.0 KI 1 25 15 70 15
2.0 KI 1 0 2 93 5
1.5 KI 1 0 35 65

1.8 KI 1 0 14 86 0
2.4 KI 1 0 90 7
3.0 KI 1 0 79 13
2.0 Nal 1 0 89 6
2.0 Csl 1 0 92 5
2.0 BuN4I 1 0 36 61 3
2.0 BuN4I 3 0 23 74 3
2.0 Eiia 1 0 31 67 2
2.0 i3 5 0 11 82 7
2.0 i3 9 0 11 82 7

MeCNH, 2¥ 2 OKIHFMEF. YU NI N/Z30all2%&D o
chloromethyl ethyl etherz, 0°C, 1 KRGS HE S ERIGTIZITERE HN)ﬁA
MICHER L. HAUBRES. isopropanclk D EEG L. IUESTHTT6aNED gy
N7z, FEREDSMT30a,c B K UN5-cyclopropyl-2-thiouraci (77) “& 0D H H
HDT6ak%E AR LTz, TS DRSS X IR % Table 91277 ”

Table 9 Structure and Yield of 76a-k

(o]
o
P
R
compd R" R? % yield  compd R" R? % yield
76a Et Et 87 76g 4-CICsH4,CH, Et 87
76b i-Pr Et 75 76h PhCH,CH., Et 72
76¢ CsHiy Et 56 76i Et i-Pr 89
76d CeH,1CH: Et 66 76j PhCH, i-Pr 66
76e PhCH, Et 87 76k Et c-Pr 79

76f 4-MeCsH,CH,  Et 79
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H2fi HEPTHBA DS

6-Arvlthio HEPTHE/AK D &k

1 B TRz 33a,c D ARk & [AFkIZ32a,c 2 LDATULERES, diaryl disulfide & Kt S &
6f7iCarylthiodZE A L. = OEBIRE %217\ H D 5-alkyl-6-(arylthio)- 2-thiouracil

(78a-¢) Z157=, T 5 DILEWIT34a,cDE Rk & FFERICIN NaOHKAHH.O.% H WEE{L
IR L. *HS S SuracilifF &R (79a-¢) 128 Wz (Scheme 17) ,

Scheme 17
0
RZ
HN 1) LDA (2.5 eq), THF
Py -70°C, 1h Q H,O,, NaOH-H,0 Q
SZN >
TBS 2) ArSSAr n,1h HO.
°—| 0 7 %
N -70°C, 1h (40-84%) \J
3)HCI

32a R® = Et n,2h 78a R2=Et, R®= 79a R2 = Et, R® =
32c R? = j-Pr (29-55%) 78b R° = i-Pr, R’ = Me 79b R% = i-Pr, R® = Me

78c R = Et, R® = Cl 79 R2 =Et,R® =CI

% 1 2= Tk R /=13a-fD & B HE - T 5-alkyl-2-thiouracil (76a-k) @ 6{7IZ arylthio
HAEA L, HEDOS-alkyl-6-(arylthio)-2-thiouracil (80a-n) Z&KL 7=, T35 0)4 b
G D —E1334a,c DGRk & FIER ICERERI K 2 L. ki d DuracilifEk (81a-1) |
117z (Scheme 18) . 80a-nd X U81la-1D M B L NI E ZTable 1012777,

Scheme 18

R? 1) LDA (2.5 eq), THF HN

T 70°C1h O H,0,, NaOH-H0 - HN O
S 2) ArSSAr B m, 1h >
R"/O\I -70 °C,1 h R" /O\] R" /O\]

76a-k 80a-n 81a-l
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Table 10 Structure and Yield of 80a-n and 81a-1

0}
HN )E[ R2 R3
s
R! AN R3
compd X RY R2 R3 % yield
80a S Et Et H 88
80b S Et Et Me 63
80c S Et Et Cl 42
80d S i-Pr Et H 63
80e S CeHiy Et H 71
80f S CeH,1CH: Et H 72
80g S PhCH, Et H 89
80h S PhCH, Et Me 66
80i S 4-MeCsH4CH, Et H 59
80j S 4-CICsH4CH; Et H 36
80k S PhCH,CH, Et H 32
801 S Et i-Pr H 70
80m S PhCH, i-Pr H 31
80n S Et c-Pr H 85
81a O Et Et H 77
81b O Et Et Me 85
8lc O Et Et Cl 56
81d O i-Pr Et H 81
8le O CeHiy Et H 79
81f O CeH,1CH: Et H 83
8l1g O PhCH, Et H 77
81h O PhCH, Et Me 81
81i O PhCH,CH, Et H 75
81j O Et i-Pr H 65
81k O PhCH, i-Pr H 66
811 O Et c-Pr H 91
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6-Benzyl HEPTSEBAL D &k

1-[(Alkyloxy)methyl]-6-benzyl-5-ethyluracil® & il 5 1 3 Tk R /=48 D & pRi% 2 4
TEELTITo7. HFEFEETH 282a,bi376ad L U31a%Z BEALAIIMAK L GRR L 72,
82a,bZ DA (2.2%4&, -70°C. 1WKifi]) T, arylaldehyde (1.5%%&. -70°C,
LD EROSS . ERT %83a-dZ2HEET 2 Z &/a< 7 F )L, acetate (84a-d)
ZNH60-84% TH7z. KRWT. 84a-dD KFELD R % HElE-7K - dioxaneH . 10% Pd-C

AEIE B 1IKJE D KEFEHZF. 60 °C. 15T\ HEYY85a-d % 15 7= (Scheme
19) .

Scheme 192

Bt 1) LDA (2.2 eq), THF

HN | HN
o)\N -70°C, 1h A0
R"/O\I )@ré)!)—lé) $1h5 eq) o /0 0H pyndme

rt, 16 h

82a,b

(0] (0]
A I H, / Pd-C A |
% ¢ ACOH-H,O-dl > %
. OA cOH-H,0O-dioxane ,
a0 one L OO N
(48-88%)

84a-d 85a-d
(60-84% from 82a,b)
2 For 82a, 83a,b, 84a,b, and 85a,b, R!' = Et. For 82b, 83c,d, and 84¢,d,R' ' =

TBSOCH,CHo,. For 85¢,d,R!' = HOCH,CH,. R3 = H or Me (see the Experimental Section).

76ik D AETE 586% W Scheme 19D K Z17r-> 7284, 1-(ethoxymethyD)-
5-isopropyl-6-(phenylhydroxymethyl)uracil (87a) O k&% D BBEIN 213 18% & (KXY
RTHo77. LT, Hind H5-ethylfk (83a) #8ak D EMLUEEL THAD L, UK
1390%TH D, SALDBEHFEIAKE L 2 IR DK EZ BN D 5T,

(0] (0]
HN | Pr-i HN | Pr-i HNJ\/l( Et
o ey o)
Et” °d Et” °d  on © H

50N o
86 87a 83a
2-ThiouraciliF &k TH 5 76iD ) F A1t 2 #EH L 7= 67 ~N® phenylthiodk D&

A 801D GHR) 13INET0% & tl:ﬁiﬁﬁmlwf Zol=DT, 76iB L U332 % HFEFERHNTZE X
B ZEIT o7, 83a-dD &Rk & EEEICT6iH D N I1F32cZ IDATUEL . =D aryl
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aldehyde & nE Bz, TLCTEHEENHE LB —~DERY Z 525 Z & 2R LTI,
AR & BB % T & 73 < NaOHKHH,O, T2-thiod: 2 LAY N/K 7% L 87a-d & L 7=,
INSHHEETSZ L 7EFIVIE Lacetate (88a-d) ZH7-, T TO—EINZRL

A7-T1%TH > 7=, T=EIT. 85a-d& [Elfk D 5 T88a-d % /K b L HEY¥89a-d % 15
7= (Scheme 20)

Scheme 202
(o]
Pr-i
HN 1) LDA (2.2 eq), THF
)\ | -70 °C,1 h H ,0,, NaOH-H,0O J\ ACQO
So. N 2) ArCHO (1.5 eq) t1h > pyr|d|ne
f 0 " r )
riON 70°C, 1h ri” °"' 3 r,16h
76i or 32¢ 87a-d

(0]
HNJ\/l[P"' R3
H, /Pd-C
»—Q 2 OJ\N CHZQ
0 AcOH-H O-dloxane o)
R1” \I OAc 6030 15 h R \I o3
(46-85%)
88a-d 89a-d
(47-71% from 76i or 32¢)
a For 76i, 87a,b, 88a,b, and 89a,b, R!' = Et. For 32¢, 87¢,d, and 88c,d,R!' =

TBSOCH,CHo,. For 89¢,d,R!' = HOCH,CH,. R3 = H or Me (see the Experimental Section).
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5 3 Hi HIHIVIETE

6-Arylthio HEPTHa#AA D FIHIVIE M

HEPT64Z @ phenylthio%k @ benzeneti b 347 & 567 D 512 methyldEd 5 Wi F#E
JRT 28 A L0, 5fimethylk ZethylH H 2 Widisopropyl i iIC &H#T 5 &, HiHIV
EHENERTH2ZEEE1IETHICRUE, RETERLZZOM G OALE OB Z
B L 7279a-cld X DB WHIHIVIEE 2R Lz, 205 D&YW DECsfEIEnM L X)L

(792, EC5=0.013 uM; 79b, EC5,=0.0027 uM; 79¢, EC5,=0.014 uM) T®H o7z, FFiZ.
64712 (3,5-dimethylphenyDthio% Z# D{b&%) (79a, CCso = 149 uM; 79b, CCso = 128
uM) (MR EMENME <. SHEIZ40000F1#%E2RL7z, T72b6E, IS D{LEMIERE
G oD ¥ 5 2 J 19 2 R D91 /40000 DR E THIVHEE = MIfl L 7= (Table 11) .

14712 (Alkyloxy)methyl3 Z £ DHEPTH®BA (81a-1) IZH W T, (cyclohexyloxy)-
methylfk (81e) DIZNDIL EWITHRWFIHIVIEEZR L., 315 DECsffiiduM L X)L LA
NTH-7= (Table 11) .

LAZIZ ethoxymethyl$ 2 7 D HEPTHERBAA D SALEHILITBI L T, ethylfk (81a, ECso
=0.019 uM) B X Wisopropylfk (81j, ECs = 0.012 uM) 1Ex )i 9 % methylf& (13b,
ECs =0.33 uM) (T EERFEWHIHIVIEEZ R L. ZNZN13bD 1765 B K UR28%% D%
%R L7z, Cyclopropylfk (811) 1313b &[E LX)V DOHHIVIEM:ZR L 72, 81a81jiC
RSN, EEDORIIIAPr > Et >> cPr=~ MeDJETH o7, 14712 (benzyl-
oxy)methylk Z FF D L& (13f, 81gk) ICBIL TH. [AIRE DS IEEAHBE 23547 0D & #2
HICBAL TR SN/ (Table 11) &

647 DEHILIZEIL . (3,5-DimethylphenyDthiof& (81b,h) 3 & X (3,5-dichloro-
phenyDthiofk (81¢) 13Xt d S phenylthioffk D EiEETH > 7=, {HL. SleldfifinzE
i< 7eo7z (Table 11) o

2-ThiouraciliZE & (78a-cH L U80a-n) b uracilifFEIRFERETR WHIHIVIEME Z R L7z

(Table 12) . HEPT®2-thiofk TH 519aldHEPT D715 D&M 2R L7=AY, Table 11,
12DECsofli 2’nM L X)L DAL & T3, uracilif#E A& 2-thiouracilif A H 1 IEFE U L
NIVDOFEETHo7=, Tibb., IN5D—HOEEEILEYIZBWTIL, pyrimidine
BRO2UL DB EIR TN S HRER FAOBEIIIEED ERICEHS Lo 7z,
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Table 11 Inhibition of HIV Replication in MT-4 Cells by 6-(Arythio)uracils

(o]

R

ABaY

R1'/o\l R
compd R! R2 R3 ECso (uM) CCso (uM) SI
79a HOCH,CH: Et Me 0.013 149 35500
79b HOCH,CH: i-Pr Me 0.0027 128 47400
79c HOCH,CH: Et Cl 0.014 51 3640
81a Et Et H 0.019 161 8500
81b Et Et Me 0.0054 >1002 >18500
81c Et Et Cl 0.0074 45 6080
81d i-Pr Et H 0.34 143 421
8le CeHiy Et H 4.0 >1002 >25
81f CsHi1CH; Et H 0.45 17 38
81g PhCH, Et H 0.0059 34 5800
81h PhCH, Et Me 0.0032 >20a >6250
81i PhCH,CH, Et Me 0.096 38 396
81j Et i-Pr H 0.012 106 8830
81k PhCH, i-Pr H 0.0027 >202 >7410
81l Et c-Pr H 0.1 224 2240

aHigher concentrations could not be achieved because of crystallization of the compound in the

culture medium.
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Table 12 Inhibition of HIV Replication in MT-4 Cells by 6-(Arythio)-2-thiouracils

(o]
HN )k/( R2 R3
S)\ N l S@
R O\I R3

compd R R® R ECso (uM)  CCso (uM) SI

78a HOCH,CH, Et Me 0.0078 277 35500
78b HOCH,CH, i-Pr Me 0.005 52 10200
78c HOCH,CH, Et Cl 0.043 64 1490
80a Et Et H 0.026 81 3120
80b Et Et Me 0.0044 >1002 >22700
80c Et Et Cl 0.013 45 3460
80d i-Pr Et H 0.22 >1002 >455
80e CeHiy Et H 1.6 223 139
80f CsHi1CH; Et H 0.35 >1002 >286
80g PhCH,; Et H 0.0078 >1002 >12800
80h PhCH> Et Me 0.0069 >20a >2900
80i 4-MeCsH4sCH,  Et H 0.078 >20a >256
80j 4-CICsH4CH, Et H 0.012 >202 >1670
80k PhCH,CH, Et H 0.091 >202 >220
801 Et i-Pr H 0.014 >1002 >7140
80m PhCH, i-Pr H 0.0068 >20a >2940
80n Et c-Pr H 0.095 46 484

aHigher concentrations could not be achieved because of crystallization of the compound in the

culture medium.
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6-Benzyl HEPT#A A O HTHIV G

Table 1312789 . 64LIZbenzylt 2 DHEPTHBZIA D% < B ECsof A nM L X)L D&
WHIHIVIEE 2R U, BEFEHFIHIVAIOAZT E[F5 & 202N, EOTEEZEHF L Tz,
IN5IZBNTH6MLICphenylthioZ# DHEPTHERZAA (Table 17) & [Elkk DR ETE MEHH
BN A SNz, SAEHFLICBIL T, ethylfk (85¢, ECso = 0.35 uM) B X Wisopropylfk

(89c, ECs0 = 0.063 uM) 3% 9 Bmethylfk (53a, ECs =23 uM) XD &EIEETH -
7o IMIEBEHFLIZEIL T, ethoxymethyldZ£5D85a (ECs =0.041 uM) %°89a (ECs =
0.0042 uM) IEEHETH o7z, £/ T TH. 6 rbenzenedi ED3NL &S5 D IZ
methyl& 28 A2 EEENERA L. ZORKEDOLEY (85b,dB L UV89Ib,d) DECsH
TN HaML NIV R TH -5 7z,

6-(3,5-Dimethylbenzyl)-1-(ethoxymethyl)-5-isopropyluracil (89b, ECso = 0.0006
uM) IXAWFZE TER L2 LEW O Tiem DGR ERIILEM TH D, NNRTIOEEE
T H DnevirapineD 100 524 E DIEMEZEIR U7z, 89bIIEER & OHTHIVFI D H T % ik
DILEMZIET 5. ZO—EHOHEPTHBEAROM IEMEITHEPTEFREETHD., U1
A EPMEDN I ITE WL RIRFEATH > 7z, FriZ, 85bDSHEIX130000 & AMIE T & Bk
L7 bE O TRRDEZRL /2,

Table 13 Inhibition of HIV Replication in MT-4 Cells by 6-Benzyluracils

(o]
HN )Si R? R3
oA Q
R! © R3
compd R" R2 R3 ECso (uM) CCso (UM) SI
85a Et Et H 0.041 245 6000
85b Et Et Me 0.0016 207 130000
85c HOCH,CH: Et H 0.35 391 1100
85d HOCH,CH: Et Me 0.013 281 22000
89a Et i-Pr H 0.0042 186 44000
89b Et i-Pr Me 0.0006 43 72000
89c HOCH,CH: i-Pr H 0.063 295 4700
89d HOCH,CH: i-Pr Me 0.0027 221 82000
AZT 0.003 7.8 2600
Nevirapine 0.077 224 2900
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$£38 HEPTHEBAEOHHVIERERF S X VERKRNAERAEO®KRE
%18 HEPTEGMA O FIHIVIEFEE OBt

HEPT-TP (5b) 13HIV RTHEEH 2k 9. HEPTHAEN MG/ (ICs = 53 uM)
RTHZEEH 2R 14, ZOXDBHEPTO HEIIRTH EEKEAK (X7 LA RERK)
ThHAZTOME LIdRB->TWD, £ 2T, HEPTHERMAK O FIHIVIERET ICDNWT
K DFFICHRFTT 572, Table 141278 U 7=HEPTHEBIA D in vitro HIV RTBHEE 4 %
template-primeriZpoly(A)-oligo(T), #E IZthymidine 5'-triphosphate (TTP) 7% H
WHIE L7z, DR, WIFNOHEPTEBAKR HHIV RTZHEL 72, 89allDWT,
template-primer: poly(C)-oligo(dG), J£H; deoxyguanosine 5'-triphosphate (AGTP)
D EE THORTHEEEZFANZ, T DFERICs =0.012 uM E72 D, poly(A)-oligo(T).
TTP (ICs=0.21 uM) OHBEXDEKIRETRTZHEFEL /= (Table 14) .

89a® [H 2 k% X, & double-reciprocal plot analysisiZ & O f@#Hr L 7= %5 5%. HE DOTTP

(Ki=0.20 uM) BEIRAGTP (Ki=0.01 uM) 2% UIEREHIBHEE ., template-primer ®
poly(A)-oligo(T) (Ki=0.11 uM) 12 LIEGHEZ. poly(C)-oligo(dG) (Ki=0.011 uM)
WX UAHEDIEE TH-o 7% (Fig. 8) «» T4206. 8aldEHOHEIIHEATH 5
AZT-TP2 &3 R 72 AU THIV RTZHEL T\,

Table 141275 U 7=HEPT#a#K D in vitro RTRHERE &Ml R 2B 1T 2HIV EESEHNH] R
B GE1EBLUE2E) 2Ty oy MY 5 EEWEDOHBENRD 5Nk (Fig.9) .

Table 14Inhibitory Effect of HEPT Analogs on HIV RT Activity

compd template-primer substrate ICso (uM)
13b poly(A)-oligo(T) TTP 4.1
13¢ poly(A)-oligo(T) TTP 34
13f poly(A)-oligo(T) TTP 4.0
33b poly(A)-oligo(T) TTP 11
81a poly(A)-oligo(T) TTP 0.27
81g poly(A)-oligo(T) TTP 0.16
85b poly(A)-oligo(T) TTP 0.11
89a poly(A)-oligo(T) TTP 0.21
poly(C)-oligo(dG) dGTP 0.012
HEPT poly(A)-oligo(T) TTP 53
AZT-TP poly(A)-oligo(T) TTP 0.007
poly(C)-oligo(dG) dGTP >1000
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Fig. 8 Double-reciprocal Plot analysis of Inhibition of HIV-1 RT by 89a
Reactions in A and B were performed with 12 ug/ml poly(A)-(T) (A) or 24 ug/ml poly(C)-(dG)
(B) and various concentrations of [*H]TTP (A) or [PH]JdGTP (B). Reactions in C and D were
performed with various concentrations of poly(A)-(T) (C) or poly(C)-(dG) (D) and 5 uM [*H]TTP
(C) or 10 uM [3H]dGTP (D). Concentrations of 89a were 0 (@), 0.004 (A), 0.008 (H),
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89l FEPIHER THh H2AZT-TPEII B a5 lHEMZ R Lz, £/, HEPTHEBZIKD
RTRHE R B & iR 2B 2 HIVIEEIHNHRE IR N IEOMBENRD 51z, KL ED
fiRk&E 0. HEPTEGZRIIAZT L3R /2 50k THIV RTZHE L. HIVIEGEZMHI L T
W5 ZEMBSIRIEEI N,

HIV RTIZ5607 2 / EB%E (4 T&E : 66,0000 Op66H 712w bk &4407 3 J %

5 (5F& 51,0000 Ops1lYT 1y FTHREIN/ZATOF A —TbhH5, p66H 7
2=y hOHEE (X7 VAT R=ZY ) ST Dpolymerasefilifit 15 4 H0 & D 105k
ABEN /=Y~ &+ (Tyrl81, Tyrl83., Tyrl88. Phe227. BXLUTrp229k DK EN5
BOKYER > ) ITHEPTIE#E G L T 516, Hopkins & 1389a & HIV RT3 i D X #it

FE L RAT OFRE R 2T L. 89abHEPTE[E UBUKMERT v MRS L TWS T EER LTS,
89alIHE DX 7 L ¥ R=1 VI UIEHHIRIIC ERtBUKER v MTkB T 5. 2L
Tpolymerasefl G LD Y 2/ BRI TH SHAspl10. Aspl85., BIXUAspl86D
AR A—3 3 V&L EEs8, HIV RTOpolymerase 5 iiEE Z2{K F S ETW 54, 4
2R L 7289aDHIV RTHERKRIILA LD K S 7afi R &7 & L7z,

89a7 HIV RTIC#& L7284, pyrimidine® 5 f7 @ isopropyl 2 & Tyr181 i $8 @
benzenelk O AR FHICEIDTYrl8lO A T4 XA —2a oMAKEL (L T\bH4,
Z LT, 89ad6frbenzenelr ETyr181 D BUKAEG NL VIR <725 K D IZTyrl181 (D {HI#H
DAY TH A= a DBl TW5S, —HFHEPTOHE ., SOLEBILIITARIT/NE N
methyl%f%éﬁ_&b’l‘yrl&@ d2 T A= a EEF/NE <, Tyrl81 & 64z
benzenelR & D BUKIEE ITIEAF TH B4, ZOTyrl8l1D A T A— 3 LD K
%é@%ﬁ\HEP’I‘&S%&ODHI\/ RTHEBTRE DI KB L, HiHIVIEEDOZEIZR L T
W5 EZEZENTNDSS,
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% 2 HEPTIE®K89a (MKC-442) OERKIA RO

#5 2 ETCTHM U ZZEIEEHEPTEBA D W< DMITDONWT, Btk X OEYF)
BB NMT ONS, TORE, 89aMEHEME TRWROBINMEZRL, EREHE L TH
FuRe Th 2 LW N, WRILEY &L TERSNMKC-442 & WD BIFE I — R&E SN
HFxaovilz, £Z7T. 89a (MKC-442) DEEKREIAMMEZTFARD 20, AZTIED 1)V
22T 2 HHIVIEH, AZTE DFHFFICE T2 HEZNE, BRI T A5 Hb TSI
X9 B in vitroSEFEIIHIVE I D W TRRE L 72,

AIDSHEF X D3 BEE N2 AZTIHPEHIV-1 (A012D12, AO18C#) 12D T, MKC-442
ORI AN AEEZRE LUz, T OfEFR, MKC-4421FAZTIMIERRITH U TAZTO K S 7%
EIEE T 2RE 9, HTILV-ILICH T 2856 EFBEEOEMEZ/7 L (Table 15)

Table 15 Inhibitory Effects of MKC-442 and AZT on Replication of AZT-Resistant HIV-1
Strains in MT-4 Cells

compd strain ECso (nM) CGCso (uM)
MKC-442 A012D 4.7 102
A018C 7.6
HTLV-IIIs 4.2
AZT A012D 189 10
A018C 216
HTLV-IIIs 3.3

MKC-442 EAZT & OO HFF OERIRZI R 2 THIT 5720, §HH L7258 OHiHIVIETEIZ
DNWTHHL, ECso. ECron BXUEClZBIFScombination index (CI) ZHEH L 7=,
CHEMIRX D /NEWEHEEOH LZWERNE WO E)ZHE L H O MHEAEMH

(synergism) ZmRL. CUEN1IE D REWVWHEBIZEWOEGZITE L H D FHHIER

(antagonism) %R, CHEN1IOHZEIZHMA (summation) Z/xR9, MKC-442 &
AZTZEZTNZTNDOLEN2:1, 4:1. BRUOSITHALEZSHE, WINOLRTHCHEN
ISR THD., MKC-442 - AZTISHH EIEH Z/R L7z (Table 16) . #it> T, MKC-442
IFAZTEDOHHICHE L TWDH EEZ 5Tz,

AZTENRTIO B SEWER & L THEICR > TWA EHIH 2 FHIT 5729,
MKC-442D ¥ 7 A & BE AT KA L O BWHEMEER IO W THRF L7z, £ OfE R,
MKC-44213AZT &3 87205 uMELT O RE TIIHHER 2R E 9, Bl icxd 235 M
IMEWRIREME VR X /2 (Table 17) .

PLEDFER, MKC-44213Z OHiHIVIEH O S, AZTHHEHIVERIZ N3 28058, B
MR B K VERIZH T 5 KFEME, AZTEOHFENHIHIVIEAICLD . BRERMEZE
DI ENRBEIN, BIE., MKC-442% W=7 =1 X 3 KB DN E i+ T 5 03,
BB RINER S 11T 549,

_41_



Table 16 CIs for MKC-442 with AZT in MT-4 Cells Infected with HIV

MKC-442:AZT CI®
50 70 90
2:1 0.52 0.40 0.28
4:1 0.47 0.37 0.27
8:1 0.56 0.47 0.37

“The concentration ratio in the mixture is shown. The highest concentration
of MKC-442 examined in combination with AZT was 32nM. *CIs giving 50,
70, 90% inhibition of HIV cytopathicity in MT-4 cells are shown. CIs were
determined under mutually nonexclusive assumption. A CI value of <1, =1,

or >1 would be indicative of synergy, summation, or antagonism, respectively.

Table 17 Inhibitory Effect of MKC-442 and AZT on Colony Formation of Murine Bone Marrow

Progenitor Cells.

compd conc (uM) number of colonies?
GM-CSPF® IL-3b
control 89 +5 137 14
MKC-442 50 57 + 4%* 109 + 2%
5 77 £ 6 137 = 11
0.5 75 + 3% 137 £ 10
0.05 89 +3 136 £ 5
AZT 50 14 + 3%* 10 & 2%*
5 47 £ 3** 74 + 5%*
0.5 70 £ 6%* 109 + 8**
0.05 85+ 7 141 + 4

sValues are means + deviations in triplicate experiments.

bSee the Experimental Section. *: p< 0.05. **: p< 0.01
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1)

2)

3)

4)

A

6hrEHiuridine nucleoside D & ki 2 6L & #iacyclouridine nucleoside & %2
A U, pyrimidine g O &7 & D@L 2 2845 U 72505 < OHEPTHEAR D B IR
W U7z,

1) THRLUZHEPTHEAROHFHIVIEM: 2 HlE U SEEEAHBE 28 5 M2 Lz,
Thbb., FRIORLBEHRLESHEPAHEPTOHHIVIEH 2 LR S8 &2 RH
L7z,

o I Et or /-Pr
RPN \
|

S

Me or CI

0
Etor PhACH,” N Me or CI

IRA725F, one—pot THAKTE., LdHEKI A b odiliik TER GO ¥R
HEPEER A — )LV DERRIZE L 7=, acyclonucleoside D 5 754 BiE D BAFE I B
L7,

2) THISDT UG s AR 2 2L 12TE M L R/ICH 59 % pyrimidine IR %62 D
EEEE 2 EEONA TCHEPTEBAA 255t L. T OERETT> /2. T OfER,
nM L X)LV DECsofl 2 5 DIEH IR WHTHIVIEE Z2 R I L e & LB R L.

o] o]

(o]
””)K/E 170-fold 370-fold i |Et_@

(0] S
Ao | S0l 4

Et”

85a, EC,, = 41 nM HEPT, ECy, = 7 uM 81a,EC,, = 19 nM

+ 9.8-fold 7-old / Nifold

Hii\/ll""’_@ 7-fold Et/ /& O LJ;ISO )jSG

Et/o\l

CH,

89a, EC;, =4.2 nM 89b, EC,, = 0.6 "M 81b, EC,, = 5.4 nM 81k, EC,,=2.7 nM
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5) EIEMEHEPTHEBARIC DOWT, PFIHIVER#FE I DWW ToMmE B L Xin vitrolZ
BWTERERG TS 2Nz, HEPTHEBANAZT-TPE 1T B3 2 HEKR T
HIV RTZHELNH TN AERZRT I &2, T-ERMICERTH 5 hEMEZ

R L7z,



o

K X T ITh720 ., s, e 215 0 £ L7z KRIRPERER AR
SPRERR. 725 N EHEBRBERICEEHH L LT ET,

£/, AR E XTI HICHE0, HiFE, HES, ®WinhESE L, LEWEE
THD. HIRKERENERELZEFRZ RSN IR EE R, BIRERPE LGS
E#i##%. ~N)LF —Katholieke Universiteit Leuven Erik De Clercq ##%. 1 ¥ X
University of Birmingham #Richard T. Walker ##%. =Z (LA att H=FH T
sttt miEmEiE . HiRkiE L. g —&t. Bl (BgH R BEFEtI
B L £7

RIZIZ, B Z2ERT2I2H20 ., #FEE, #HE,. SR OG0 £ UzItigERF
Kiﬁ‘%?%féﬂl&‘ THLSEGHE L BT ET,
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FER DAL

— A F ik

AT A ERMAHIEEEZ A WTHIE LARMIETH D, 'HPB XY 8C NMR &
Bruker AC-250 (250 MHz) =AW THIEL . NEKEHE X L T tetramethylsilane % iy,
parts per million (ppm) TEL 7z, IR BINX JASCO A-102 spectrophotometer % H
WTHIE L7z, UV KN Shimadzu UV-260 spectrophotometer % W CHIE L 7=,
Mass A X% k)L 13 Hitachi M—80A spectrometer 2 il WTHlIE L /2. JTTEDHTIZ
Perkin-Elmer 240-C elemental analyzer %\ Tf7> 7=,

SUNTINAT AR T T 7 4 —1% Merck Silica gel 60 H Z2HWT, WA 7%
T UL (ODS) P UMhFIVAS A7 ax b7 57 4 —1d MCI Gel ODS 1MY (=%
%) ZHWTIiTo 2. @A 0< 757 ¢ — (HPLC) & Waters M-600 % f \»
Tiro7. HPLC A5 LI30DS > U BT IV AT L (5 & LT J'sphere
ODS-M80; ¢ 4.6 x 150 mm. 4 uM. YMC. 7 EHAN Z L & L T YMC-pack ODS
SH-343-5; ¢ 20 x 250 mm. 5uM., YMC) ZHWT. &K & L T MeCN-H0 & %\
13 MeOH-H.O Z /=, TLC I3 Merck precoated silica gel plate 60 Fass Z W T,
CHCl;-MeOH & % Wid EtOAc-hexane DR EREEZ AW TERL /=,

1 EH 1 EHOER

LA &R D & Rk

1-{[(2-Alkyloxy)ethoxy methyl}-6-(phenylthio)thymines (6a-c) D—HiRx& K%

HEPT (2.46 g, 8 mmol) ® THF (20 mL) AR ICEFE S F 0 °CT. NaH (60% in oil,
0.67 g, 16.8 mmol) ZiMA. RNEZEZ=ZRICHEL ., 1RRERESL L2, KR iCalkyl
halide (8 mmol) ZflZ. FEIR TS 51T 14 BfiE# L7z, KISKIZ 1IN HCL /K (30 mL)
& EtOAc (30 mL) ZhA7EL L. BHfEZfgf1 NaHCO; 7K (20 mL) 3 & UEFn Nacl
7K (20 mL) THEHE, MgSOs THEEL ., I8, WERME Lz, BEZ U DT IVE T A
7ax b5 74— (CHCly) THEEE, @478 TRk U B 21572,

1-[(2-Methoxyethoxy)methyl]-6-(phenylthio)thymine (6a)

Mel ZH W7z,

Yield 87%; mp 102-104 °C (EtOH-H:0O); UV MeOH) Amax 275 nm (e 8000), 244 nm
(e 10000); MS m/z 322 (M*); '"H NMR (CDCls) 8 2.03 (s, 3H, 5-Me), 3.33 (s, 3H,
OMe), 3.40-3.78 (m, 4H, OCH.CH-0), 5.60 (s, 2H, NCH:0), 7.16-7.37 (m, 5H,
SPh), 8.50 (br, 1H, NH). Anal. Calcd. for CisHisN2O4S: C, 55.89; H, 5.63; N, 8.69; S,
9.95. Found: C, 55.82; H, 5.63; N, 8.66; S, 10.05.

1-{[(2-Pentyloxy)ethoxy]methyl}-6-(phenylthio)thymine (6b)

Pentyl iodide % H\ 7=,
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Yield 21%; mp 76-78 °C (EtOH-H,0); UV (MeOH) Amax 274 nm (¢ 8100), 244 nm (e
10200); MS m/z 378 (M*); 'H NMR (CDCl3) & 0.88 [t, J= 6.8 Hz, 3H, O(CH).Mel,
1.19-1.72 [m, 6H, OCH.(CH:)sMe], 2.02 (s, 3H, 5-Me), 3.30-3.62 (m, 4H,
OCH.CH:0), 3.40 [t, J = 6.8 Hz, 2H, OCH.(CH2)sMe], 5.61 (s, 2H, NCH-0),
7.12-7.58 (m, 5H, SPh), 8.83 (br, 1H, NH). Anal. Calcd. for CisH26N20.S: C, 60.30;
H, 6.92; N, 7.40; S, 8.47. Found: C, 60.18; H, 7.05; N, 7.42; S, 8.64.

1-{[(2-Benzyloxy)ethoxy]methyl}-6-(phenylthio)thymine (6c)

Benzyl bromide % i\ 7z,

Yield 80%; mp 107-109 °C (Et:O-hexane); UV (MeOH) Amax 274 nm (e 7800), 244
nm (g 9800); MS m/z 398 (M*); 'H NMR (CDCls) 8 2.00 (s, 3H, 5-Me), 3.46-3.86 (m,
4H, OCH.CH-0), 4.50 (s, 2H, OCH.Ph), 5.60 (s, 2H, NCH:0), 7.12-7.38 (m, 10H,
Ph x 2), 8.50 (br, 1H, NH). Anal. Calcd. for C,H2:N-0.S: C, 63.30; H, 5.56; N, 7.03;
S, 8.05. Found: C, 63.15; H, 5.56; N, 7.00; S, 8.22.

6-(Phenylthio)thymine (7)

HEPT (1.30 g, 4.2 mmol) iZ MeOH (20 mL) &t (3 mL) 2z, 155 N7ZIEK
Z 80 °C. 40 HEH Lz, BWiRZEZERBETHAHIL., BEREMEL -, BEZ U T
HoL70ax 7T 74— (CHCl;-MeOH 20:1, v/v) TH#E, EtOAc-MeOH T
bl 7 2157=,

Yield 0.24 g (24%); mp 238-242 °C (EtOAc-MeOH); UV (MeOH) Amax 288 nm (e
9100), 245 nm (¢ 7200); MS m/z 234 (M*); 'H NMR (Me>SO-ds) 8 1.89 (s, 3H, 5-Me),
7.25-7.43 (m, 5H, SPh), 10.9, 11.2 (br x 2, 1H x 2, NH x 2). Anal. Calcd. for
C11H10N20,S: C, 56.40; H, 4.30; N, 11.96; S, 13.68. Found: C, 56.68; H, 4.24; N,
12.02; S, 13.64.

1-Alkyl-6-(phenylthio)thymines (8a-c) D—HR&Rki%

6—(Phenylthio)thymine (7, 200 mg, 0.85 mmol). Me.SO (2 mL), alkyliodide (0.85
mmol), BLN K.CO;3 (117 mg, 0.85 mmol) ZES L. IREHKZ 80 °C. 2WFfHAL
o BONMKRZEIRE TmAE, BERTHML. WERELZ, BEZUATIVAS
LAY 757 4 — (CHCly) THHE L. monoalkyl & ® 73l Z 5 FIEME. #4721
ECHEEIE L BB 21572,

1-Methyl-6-(phenylthio)thymine (8a)

Mel ZHW/z,

Yield 13%; mp 229-230 °C (CHCl3); UV (MeOH) Amax 286 nm (e 8600), 242 nm (e
8900); MS m/z 248 (M+); 'H NMR (CDCls) & 2.21 (s, 3H, 5-Me), 3.44 (s, 3H, 1-Me),
7.13-7.43 (m, 5H, SPh), 9.09 (br, 1H, NH). Anal. Calcd. for C;2H;2N-0.S-1/8H.0: C,
57.53; H, 4.93; N, 11.18; S, 12.80. Found: C, 57.52; H, 4.81; N, 11.04; S, 12.64.

[FEFIZ, Dimethyl-6-(phenylthio)thymine 23X 34% TH#EES 1177,
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1-Methyl-6-(phenylthio)thymine (8a) & Y 1-methylthymine (9)N\D:%E

8a (5 mg, 0.02 mmol). 2,2-azobisisobutyronitrile (1 mg). HBL W BusSnH (27 ul,
0.1 mmol) Z dry benzene (2 mL) IZ¥&E/NL . 4AKHERIE L /2. SR Z JE iR L.
A& % 50% CF;COOH 7k (b mL) TN L. =ild, 14 K E L 72, SO 1 5%
TLC (CHCl;-MeOH 10:1, v/v) THHE TS &, E—DERYNE SN, UV I ZE HIE
L7z UV (H:0) hmax 273 nm, (IN NaOH-H:O) Anax 271 nm. 25D T — 13
1-methylthymine OWI1sE —E L 7=,

1-Ethyl-6-(phenylthio)thymine (8b)

Etl ZH W7z,

Yield 10%; mp 158-160 °C (acetone-hexane); UV (MeOH) Amax 286 nm (¢ 10000),
239 nm (¢ 10000); MS m/z 262 (M"); 'H NMR (CDCl3) & 1.18 (t, J = 7.0 Hz, 3H,
CH:Me), 2.08 (s, 3H, 5-Me), 4.13 (q, J = 7.0 Hz, 2H, CH-Me), 7.13-7.38 (m, 5H,
SPh), 8.22 (br, 1H, NH). Anal. Calcd. for Ci3H4N2O.S: C, 59.52; H, 5.38; N, 10.68;
S, 12.22. Found: C, 59.39; H, 5.35; N, 10.34; S, 12.47.

1-Butyl-6-(phenylthio)thymine (8c)

Bul Z Wiz,

Yield 18%; mp 124-127 °C (EtOAc); UV (MeOH) Amax 286 nm (e 10000), 240 nm (e
9800); MS m/z 290 (M+); 'H NMR (CDCl3) 6 0.89 (t, J= 7.3 Hz, 3H, CH.CH.CH:Me),
1.26-1.35 (m, 4H, CH.CH.CH-Me), 2.11 (s, 3H, 5-Me), 4.03 (t, J = 7.8 Hz, 2H,
CH,CH,CH:Me), 7.16-7.38 (m, 5H, SPh), 8.43 (br, 1H, NH). Anal. Calcd. for
CisHisN:20.S: C, 62.04; H, 6.25; N, 9.65; S, 11.04. Found: C, 61.90; H, 6.33; N,
9.40; S, 10.89.

1-[(Alkyloxy)methyl]thymines (12a-f) D—fR& %

Thymine (11, 25 g, 0.2 mol) Z N, O-bis(trimethylsilylacetamide (BSA, 109 mL,
0.44 mol) & CHCl, (250 mL) DIREREIRICINA . 55N/ REiR z =i, 2R iR L
7. H\B5NZEIRICBUWINI (0.74 g, 2 mmol) & alkyl chloromethyl ether (0.24 mol) %
Iz, =i b 2R L 2. SR Z2=imIZmA L, 280 NaHCO; 7K (100 mL) & K
(50 mL) IZhn A 30 FEEE L7z, A#)E 2 fafl NaCl K (150 mL) TP, MgSO, T
HEER L. UEE. R Lz REZE YRR D BiEs LY 2 E .

1-(Methoxymethyl)thymine (12a)

Chloromethyl methyl ether Z W 7z,

Yield 54%; mp 142-143 °C (EtOAc); UV MeOH) Amax 263 nm (e 8600); MS m/z 170
(M%); '"H NMR (CDCl3) 8 1.95 (d, J=1.1 Hz, 3H, 5-Me), 3.40 (s, 3H, OMe), 5.09 (s,
2H, NCH.0), 7.13 (q, J = 1.1 Hz, 1H, 6-H), 8.62 (br, 1H, NH). Anal. Calcd. for
C/H10N2Os: C, 49.41; H, 5.92; N, 16.64. Found: C, 49.62; H, 5.91; N, 16.45.

1-(Ethoxymethyl)thymine (12b)

Chloromethyl ethyl ether & H\ 7z,
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Yield 62%; mp 108-109 °C (isopropanol-Et:0); UV (MeOH) Amax 264 nm (e 8600);
MS m/z 184 (M*); 'H NMR (CDCls) & 1.22 (t, J= 7.0 Hz, 3H, OCH:Me), 1.95 (d, J=1.2
Hz, 3H, 5-Me), 3.60 (g, J = 7.0 Hz, 2H, OCH-Me), 5.14 (s, 2H, NCH-0), 7.15 (q, J=
1.2 Hz, 1H, 6-H), 8.89 (br, 1H, NH). Anal. Calcd. for CsH;2N:Os: C, 52.17; H, 6.57;
N, 15.21. Found: C, 52.13; H, 6.50; N, 15.30.

1-[(Propyloxy)methyl]thymine (12c)

Chloromethyl propyl ether % f W7z,

Yield 63%; mp 141-142 °C (isopropanol); UV (MeOH) Ama.x 264 nm (e 8900); MS
m/z 198 (M*); 'H NMR (CDCls) 8 0.91 (t, J=7.1 Hz, 3H, OCH.CH:Me), 1.60 (m, 2H,
OCH:CH-Me), 1.95 (d, J=1.2 Hz, 3H, 5-Me), 3.49 (t, J= 6.7 Hz, 2H, OCH.CH:Me),
5.14 (s, 2H, NCH;0), 7.16 (q, J=1.2 Hz, 1H, 6-H), 8.93 (br, 1H, NH). Anal. Calcd.
for CoH14N2Os: C, 54.53; H, 7.12; N, 14.13. Found: C, 54.51; H, 7.00; N, 14.17.

1-[(Butyloxy)methyl]Jthymine (12d)

Butyl chloromethyl ether Z /=,

Yield 49%; mp 128-129 °C (isopropanol); UV (MeOH) Ama.x 264 nm (e 8700); MS
m/z 212 (M*); '"H NMR (CDCls) 8 0.91 (t, J=7.3 Hz, 3H, OCH.CH-CH:Me), 1.35 (m,
2H, OCH.CH.CH:-Me), 1.56 (m, 2H, OCH.CH-CH:Me), 1.95 (d, J = 1.2 Hz, 3H,
5-Me), 3.53 (t, J=6.5 Hz, 2H, OCH-CH.CH:Me), 5.14 (s, 2H, NCH-:0), 7.15 (q, J =
1.2 Hz, 1H, 6-H), 9.25 (br, 1H, NH). Anal. Calcd. for C10H;sN:2Os: C, 56.59; H, 7.60;
N, 13.20. Found: C, 56.59; H, 7.45; N, 13.30.

1-{[(2-Trimethylsilyl)ethoxy]methyl}thymine (12e)

Chloromethy 1-[(2-trimethylsilyDethyl] ether & W 27z,

Yield 87%; mp 136-137 °C (EtOAc-hexane); UV (MeOH) Amax 264 nm (e 8500); MS
m/z 256 (M?); 'H NMR (CDCls) 8 0.02 (s, 9H, SiMes), 0.94 (t, J = 8.3 Hz, 2H,
SiCH.CH-0), 1.94 (d, J= 1.2 Hz, 3H, 5-Me), 3.61 (t, J=8.3 Hz, 2H, SiCH.C H-O),
5.11 (s, 2H, NCH;0), 7.14 (q, J= 1.2 Hz, 1H, 6-H), 8.67 (br, 1H, NH). Anal. Calcd.
for C11H20N-03Si: C, 51.53; H, 7.86; N, 10.93. Found: C, 51.53; H, 7.83; N, 10.84.

1-[(Benzyloxy)methyl]thymine (12f)

Benzyl chloromethyl ether Z )7z,

Yield 86%; mp 133-134 °C (EtOAc-hexane); UV (MeOH) Amax 264 nm (e 8800); MS
m/z 246 (M*); 'H NMR (CDCly) & 1.91 (d, J = 1.2 Hz, 3H, 5-Me), 4.64 (s, 2H,
OCH-Ph), 5.22 (s, 2H, NCH.0O), 7.11 (q, J = 1.2 Hz, 1H, 6-H), 7.27-7.34 (m, 5H,
CH.Ph), 8.82 (br, 1H, NH). Anal. Calcd. for C;3H1uN-Os: C, 63.40; H, 5.73; N, 11.38.
Found: C, 63.04; H, 5.73; N, 11.40.

5-Alkyl-1-[(alkyloxy)methyl]-6-(phenylthio)thymines (13a-f) D—#&&Ri%

12a-f (2 mmol) ® THF (8 mL) {##kZ-70 ‘CIZ®mAIL . EFE KR F. 0.5 M LDA-THF
YAk (10 mL, 5 mmol) % KNEIRAY 70 *CEM A 72 WX DI F L7z, 1 R,
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diphenyl disulfide (873 mg, 4 mmol) @ THF (5 mL) /&g 2 K EIR AN —70 *CZi#l % 72
WEDIZHE FLU. THREEHRL 2. KISHRIZ AcOH (0.25 mL) ZiA K inz ko, Kk
Wik Z B ET LA I, K ZREEREL, BEEZUNTIVAT 670 KT
Z 7 4 — (CHCl;-hexane; 8:2, v/v) T L HWY 257,
1-(Methoxymethyl)-6-(phenylthio)thymine (13a)

Yield 73%; mp 148-150 °C (EtOAc); UV MeOH) Amax 274 nm (e 7800), 244 nm (e
9700); MS m/z 278 (M*); 1H NMR (CDCls) & 2.03 (s, 3H, 5-Me), 3.39 (s, 3H, OMe),
5.50 (s, 2H, NCH-0), 7.10-7.38 (m, 5H, SPh), 8.42 (br, 1H, NH). Anal. Calcd. for
C1sH14N20sS: C, 56.10; H, 5.07; N, 10.06; S, 11.52. Found: C, 56.06; H, 5.04; N,
10.06; S, 11.66.

1-(Ethoxymethyl)-6-(phenylthio)thymine (13b)

Yield 85%; mp 134 °C (EtOH); UV (MeOH) Amax 275 nm (e 7900), 244 nm (g 9700);
MS m/z 292 (M*); H NMR (CDCls) & 1.14 (t, J= 6.8 Hz, 3H, OCH:Me), 2.03 (s, 3H,
5-Me), 3.59 (a, J=6.8 Hz, 2H, OCH:Me), 5.55 (s, 2H, NCH:0), 7.10-7.38 (m, 5H,
SPh), 8.42 (br, 1H, NH). Anal. Calcd. for Ci14HsN2OsS: C, 57.52; H, 5.52; N, 9.58; S,
10.97. Found: C, 57.44; H, 5.60; N, 9.55; S, 11.00.

1-[(Propyloxy)methyl]-6-(phenylthio)thymine (13c)

Yield 77%; mp 136-138 °C (EtOAc-hexane); UV (MeOH) Amax 275 nm (e 7200), 244
nm (¢ 9200); MS m/z 306 (M*); 'H NMR (CDCly) & 0.87 (t, J = 7.5 Hz, 3H,
OCH.CH:Me), 1.43-1.68 (m, 2H, OCH.CH-Me), 2.02 (s, 3H, 5-Me), 3.48 (t, J=6.6
Hz, 2H, OCH>CH:Me), 5.54 (s, 2H, NCH:0), 7.13-7.40 (m, 5H, SPh), 8.22 (br, 1H,
NH). Anal. Calcd. for Ci5sHisN2OsS: C, 58.80; H, 5.92; N, 9.14; S, 10.46. Found: C,
59.07; H, 5.91; N, 8.89; S, 10.25.

1-[(Butyloxy)methyl]-6-(phenylthio)thymine (13d)

Yield 65%; mp 118-120 °C (EtOAc-hexane); UV (MeOH) Amax 272 nm (e 7200), 242
nm (¢ 11300); MS m/z 320 (M*"); 'H NMR (CDCls) & 0.88 (t, J = 7.3 Hz, 3H,
OCH.CH.CH:Me), 1.20-1.63 (m, 4H, OCH.CH-CH-Me), 2.02 (s, 3H, 5-Me), 3.52 (t,
J=6.4 Hz, 2H, OCH,CH,CH:Me), 5.54 (s, 2H, NCH,O), 7.18-7.48 (m, 5H, SPh),
8.32 (br, 1H, NH). Anal. Calcd. for CisH2N203S: C, 59.98; H, 6.29; N, 8.74; S,
10.01. Found: C, 60.09; H, 6.48; N, 8.55; S, 10.03.

6-(Phenylthio)-1-{[(2-trimethylsilyl)ethoxy]methyl}thymine (13e)

Yield 57%; mp 87-89 °C (hexane); UV (MeOH) Amax 275 nm (e 7400), 244 nm (e
9200); MS m/z 364 (M*); 'H NMR (CDCls) 8 -0.07 (s, 9H, SiMes), 0.87 (t, J=8.2 Hz,
2H, SiCH.CH-0), 2.03 (s, 3H, 5-Me), 3.60 (t, J=8.2 Hz, 2H, SiCH.CH-0), 5.53 (s,
2H, NCH;0), 7.13-7.37 (m, 5H, SPh), 8.88 (br, 1H, NH). Anal. Calcd. for
C17H24N205SSi: C, 56.01; H, 6.64; N, 7.69; S, 8.79. Found: C, 55.76; H, 6.65; N,
7.67; S, 8.92.

1-[(Benzyloxy)methyl]-6-(phenylthio)thymine (13f)
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Yield 58%; mp 157-161 °C (EtOH-H:0); UV (MeOH) Amax 273 nm (e 8000), 244 nm
(e 10200); MS m/z 354 (M+); 'H NMR (CDCl3) 8 2.00 (s, 3H, 5-Me), 4.64 (s, 2H,
OCH-Ph), 5.63 (s, 2H, NCH:0), 7.03-7.37 (m, 10H, SPh, OCH.Ph), 8.87 (br, 1H,
NH). Anal. Calcd. for Ci19HisN2OsS: C, 64.39; H, 5.12; N, 7.90; S, 9.05. Found: C,
64.19; H, 5.10; N, 7.84; S, 8.99.

2L EHAR D G Bk

1-[(2-Acetoxyethoxy)methyl]-2-thiothymine (15a) & & O 1-[(2-acetoxyethoxy)-
methyl]-2-thiouracil (15b) D—R &%

2-Thiothymine (14a, 4.26 g, 30 mmol) & % WX 2-thiouracil (14b, 3.84 g, 30 mmol)
% CH.Cl, (75 mL) IZ/&# L. BSA (17.8 mL, 72 mmol) ZiA. =ik, 200 FHEHET
5 ERIRIZIE DTz, ZOWHWHKRZ 0°CIZmAIL., (2-acetoxyethoxy)methyl acetate (7.2
g, 45 mmol) BE U SnCl, (4.5 mL, 45 mmol) Z Nz, HBEETHREZ LIFRN5 14 K
iR, itz TLC THEEd 5 & 3N HEE Lz, ORI 2 a1 NaHCOs 7K (300
mL) 2 A. %, CHCl 3x 100 mL) THIH L7-, HH#E 2 &b, fafn
NaHCOs 7K (3 x 100 mL) T L. AHJEZE MgSO, THRER, i, LR L 72,
BEZUNTIVIZL70X T 7 40— (CHCls-MeOH; 50:1, v/v) T, FHEL
7zo TLC THRARMED ARy SWHMHTH O, wARMED ARy MIEE, 21050
HED ARy MIRHAYTH > 7=,

1-[(2-Acetoxyethoxy)methyl]-2-thiothymine (15a)

Yield 1.16 g (15%); 'H NMR (CDCls) 8 2.00 (d, J= 1.3 Hz, 3H, 5-Me), 2.08 (s, 3H,
MeCO), 3.88, 4.25 (A;B,, 4H, OCH.CH-0), 5.66, (s, 2H, NCH-0), 7.31 (d, J= 1.3 Hz,
1H, 6-H), 9.65 (br, 1H, NH).

1-[(2-Acetoxyethoxy)methyl]-2-thiouracil (15b)

Yield 1.26 g (18%); 'H NMR (CDCls) 8 2.09 (s, 3H, MeCO), 3.89, 4.25 (A:By, 4H,
OCH.CH-0), 5.68, (s, 2H, NCH-0), 6.08 (d, J="7.8 Hz, 1H, 5-H), 7.50 (d, J= 7.8 Hz,
1H, 6-H), 10.72 (br, 1H, NH).

1-[(2-Hydroxyethoxy)methyl]-2-thiothymine (16a) ¥ & T' 1-[(2-hydroxyethoxy)-
methyl]-2-thiouracil (16b) D—i&& %

15a,b (3.13 mmol) @ EtOH (b mL) ¥&#KIZIN NaOH 7k (b mL) ZhnA. =i, 10 4
R Uiz, RINKRZ G A > 3ZHtlE Dowex 50W-X8 (HY) THHIH., & L. BT
BiE L7z, &% EtOH THESE L B 21572,

1-[(2-Hydroxyethoxy)methyl]-2-thiothymine (16a)

Yield 89%; mp 138.5-140.5 °C (EtOH); UV (MeOH) Amax 280 nm (e 16000); 'H NMR
(Me2SO-de) & 1.82 (d, J= 1.0 Hz, 3H, 5-Me), 3.49 (m, 2H, HOCH-CH,0O), 3.57 (t, J=
4.9 Hz, 2H, HOCH.CH-0), 4.68 (t, J=5.3 Hz, 1H, OH), 5.55 (s, 2H, NCH,0), 7.74
(q, J=1.0 Hz, 1H, 6-H), 12.60 (br, 1H, NH). Anal. Calcd. for CsH12N20sS: C, 44.43;
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H, 5.59; N, 12.95; S, 14.83. Found: C, 44.47; H, 5.72; N, 12.87; S, 14.53.
1-[(2-Hydroxyethoxy)methyl]-2-thiouracil (16b)

Yield 92%; mp 156 °C (EtOH); UV (MeOH) Amax 276 nm (¢ 14000); 'H NMR
(Me2SO-ds) & 3.48 (m, 2H, HOCH,CH:0O), 3.57 (t, J = 4.7 Hz, 2H, HOCH:CH.0),
4.69 (t, J=5.3 Hz, 1H, OH), 5.56 (s, 2H, NCH-0), 5.97 (d, J=7.9 Hz, 1H, 5-H), 7.82
(d, J=7.9 Hz, 1H, 6-H), 12.64 (br, 1H, NH). Anal. Calcd. for C;H;0N.OsS: C, 41.57;
H, 4.98; N, 13.85; S, 15.85. Found: C, 41.42; H, 4.92; N, 13.88; S, 15.60.

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-2-thiothymine (17a) & KX U
1-({[(2-tert-butyldimethylsilyl)oxy]ethoxy}methyl)-2-thiouracil (17b) D—i&x& kL

16a,b (3 mmol) Z DMF (10 mL) 2/ L. imidazole (245 mg, 3.6 mmol) B X NN
tert-butyldimethylsilyl chloride (543 mg, 3.6 mmol) & il 2. =&, 14 FfHE##R L 7=,
BB Z2 7K (50 mL) IZHNA. #rifid 2kl Z2 i L. faf NaHCO; 7K (3x 50 mL) B &
YK (3 x50 mL) T L7z, TRk ZRIEH M. toluene-hexane K D FffE& L HEY
YZEET,

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-2-thiothymine (17a)

Yield 89%; mp 86-87 °C (toluene-hexane); UV (MeOH) Amax 280 nm (¢ 16000); 'H
NMR (CDCl3) & 0.08 (s, 6H, Me,Si, 0.90 (s, 9H, Me;C), 1.98 (d, J = 1.3 Hz, 3H,
5-Me), 3.71, 3.78 (AsB, 4H, SIOCH.CH0), 5.65 (s, 2H, NCH:0), 7.36 (q, J=1.3 Hz,
1H, 6-H), 9.64 (br, 1H, NH). Anal. Calcd. for CisH26N20O3SSi: C, 50.88; H, 7.93; N,
8.48; S, 9.70. Found: C, 50.73; H, 8.05; N, 8.56; S, 9.65.

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-2-thiouracil (17b)

Yield 69%; mp 132.5-133.5 °C (toluene-hexane); UV (MeOH) Amax 276 nm (e
14000); 'H NMR (CDCl3) & 0.08 (s, 6H, Me,Si), 0.90 (s, 9H, Me;sC), 3.71, 3.79 (A2Bs,
4H, SIOCH,CH:0), 5.63 (s, 2H, NCH-0), 6.01 (dd, J="7.9, 2.3 Hz, 1H, 5-H), 7.55 (d,
J=17.9 Hz, 1H, 6-H), 9.42 (br, 1H, NH). Anal. Calcd. for C;3H2N>05SSi: C, 49.34; H,
7.64; N, 8.85; S, 10.13. Found: C, 49.18; H, 7.88; N, 8.85; S, 9.83.

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-6-(phenylthio)-2-thiothymine (18a)

13a-f DERIEITHEN 17a £ D 18a 2157,

Yield 79%; mp 87.5-88.5 °C (EtOAc-hexane); 'H NMR (CDCls) 8 0.05 (s, 6H,
Me,Si), 0.88 (s, 9H, Me;C), 1.98 (s, 3H, 5-Me), 3.70-3.78 (m, 4H, SIOCH.CH-0),
6.20 (s, 2H, NCH»0), 7.18-7.36 (m, 5H, SPh), 9.38 (br, 1H, NH). Anal. Calcd. for
C20H30N2055:Si: C, 54.76; H, 6.89; N, 6.39; S, 14.62. Found: C, 55.01; H, 6.94; N,
6.93; S, 14.36.

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-6-(phenylthio)-2-thiouracil (18b)
13a-f DG EIEIZHEN 17b KD 18b Z4572,
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Yield 61%; mp 116-117 °C (EtOAc-hexane); 'H NMR (CDCl;) 8 0.10 (s, 6H, Me.Si),
0.93 (s, 9H, MesC), 3.80-3.92 (m, 4H, SiIOCH.CH-0), 5.24 (s, 1H, 5-H), 6.17 (s, 2H,
NCH:0O), 7.49-7.60 (m, 5H, SPh), 9.52 (br, 1H, NH). Anal. Calcd. for
C1oH2sN203S,Si: C, 53.74; H, 6.65; N, 6.60; S, 15.10. Found: C, 53.52; H, 6.71; N,
6.62; S, 14.83.

1-[(2-Hydroxyethoxy)methyl]-6-(phenylthio)-2-thiothymine (19a) & K& T  1-[(2-
hydroxyethoxy)methyl]-6-(phenylthio)-2-thiouracil (19b) D—fi&& k%

18a,b (1 mmol) 2 AcOH-THF-H,O (15mL; 2:2:1, v/v/v) IZI&M L. =ik, 14 R
HER, BUEREHE L. RAZ toluene X D HEAERH L=,

1-[(2-Hydroxyethoxy)methyl]-6-(phenylthio)2-thiothymine (19a)

Yield 91%; mp 120 °C (toluene); UV (MeOH) Amax 284 nm (e 22000); MS m/z 324
(M*); 'H NMR (CDCls) & 1.88 (t, J=6.1 Hz, 1H, OH), 2.05 (s, 3H, 5-Me), 3.65-3.81
(m, 4H, OCH.CH.0), 6.17 (s, 2H, NCH-0), 7.19-7.39 (m, 5H, SPh), 9.69 (br, 1H,
NH). Anal. Calcd. for C1sHi6N2O3S.: C, 51.83; H, 4.97; N,8.64; S, 19.77. Found: C,
51.84; H, 5.06; N, 8.64; S, 19.89.

1-[(2-Hydroxyethoxy)methyl]-6-(phenylthio)-2-thiouracil (19b)

Yield 74%; mp 150-151 °C (toluene); UV (MeOH) Amax 284 nm (¢ 24000); MS m/z
310 (M%); 'H NMR (CDCls) & 2.02 (t, J = 6.1 Hz, 1H, OH), 3.78-3.95 (m, 4H,
OCH.CH-0), 5.25 (d, J= 2.4 Hz, 1H, 5-H), 6.17 (s, 2H, NCH:0), 7.46-7.59 (m, 5H,
SPh), 9.36 (br, 1H, NH). Anal. Calcd. for Ci3H14N:03S.: C, 50.31; H, 4.55; N, 9.03; S,
20.66. Found: C, 50.39; H, 4.59; N, 9.05; S, 20.69.

SPLEHAR D G Bk
3-Alkyl-1-[(2-hydroxyethoxy)methyl]-6-(phenylthio)thymines (20a,b) D—Hi&& k%

HEPT (617 mg, 2 mmol) ® DMF 4 mL) & #& IZ diisopropylethylamine (0.38 mL,
2.2 mmol) & Mel & % Wi benzyl bromide (2.2 mmol) Z1x. =ik, 16 EEE#EL
Tzo BUNR Z L EME. A Z EtOAc B0 mL) IZIEN Lz, R % 10% NHLCI 7K (3
x 10mL), 7K (3x 10mL). B XN figfl NaCl /K (3 x 10mL) T H%. EtOAc g %
MgSOs TRz L . &, WERMHE Lz, BEZUNTINATLZORNT T T 4 —
(CHCly) THi#%, EtOAc-hexane & D #Esi(b L B 2157~

1-[(2-Hydroxyethoxy)methyl]-3-methyl-6-(phenylthio)thymine (20a)

Yield 47%; mp 74-75 °C (EtOAc-hexane); UV (MeOH) Amax 275 nm (e 7900), 243
nm (e 11000); MS m/z 322 (M+); 'H NMR (CDCl3) 8 2.13 (s, 3H, 5-Me), 3.41 (s, 3H,
N-Me), 3.65 (s, 4H, OCH.CH:0), 5.63 (s, 2H, NCH;0), 7.17-7.38 (m, 5H, SPh).
Anal. Calcd. for CisHisN2O4S: C, 55.89; H, 5.63; N, 8.69; S, 9.95. Found: C, 55.54;
H, 5.50; N, 8.59; S, 9.91.

HFEYE O HEPT % 42% AU L 7z,
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3-Benzyl-1-[(2-hydroxyethoxy)methyl]-6-(phenylthio)thymine (20b)

20b TGRS, syrup &L THES N,

Yield 30%; UV (MeOH) Amax 275 nm (¢ 7800), 243 nm (¢ 11000); MS m/z 398 (M™);
IH NMR (CDCls) & 2.08 (s, 3H, 5-Me), 3.61 (s, 4H, OCH,CH-0O), 5.14 (s, 2H,
NCH.Ph), 5.59 (s, 2H, NCH;0), 7.16-7.51 (m, 10H, Ph x 2). Anal. Calcd. for
C21H2:N204S: C, 63.30; H, 5.56; N, 7.03; S, 8.05. Found: C, 63.06; H, 5.50; N, 6.98;
S, 8.15.

HFEYE O HEPT % 36% [E1IY L 7=,

AN B AR D 5 Bk

1-{[(2-Benzoyloxy)ethoxy Jmethyl}-6-(phenylthio)thymine (21a) & KX T  1-{[(2-
benzoyloxy)ethoxy|methyl}-6-(phenylthio)uracil (21b) D—iZ& %

HEPT & % Wi 5d (0.4 mmol) @ pyridine (2 mL) {&#% T benzoyl chloride (0.07 mL,
0.6 mmol) ZMA. =&, 2FFMEHEHEL 2. RIS Z 8 NaHCOs 7k (10 mL) IZhnA 7z
#%. EtOAc 3 x 10 mL) THiItH L7z, A#/E % ffl NaHCO; 7K (3 x 10 mL) 3B X O EaFN
NaCl /K (3 x 10 mL) T#E#H . MgSO, THZME L. JE#. WERMLZ, KA
toluene (3 x 10 mL) Z NAJIEIEMEH. toluene-hexane ThESIL L BRI 21572,

1-{[(2-Benzoyloxy)ethoxy]methyl}-6-(phenylthio)thymine (21a)

Yield 99%; mp 136-136.5 °C (toluene-hexane); 'H NMR (CDCls) 6 1.97 (s, 3H,
5-Me), 3.92 (t, J = 4.7 Hz, 2H, COOCH.CHO), 4.39 (t, J = 4.7 Hz, 2H,
COOCH,CH:0), 5.63 (s, 2H, NCH:0), 7.15-7.29 (m, 5H, SPh), 7.43 [m, 2H,
COPh(H-3,5)], 7.57 [tt, J=7.4, 1.4 Hz, 1H, COPh(H-4)], 8.02 [dd, J= 8.4, 1.4 Hz,
2H, COPh(H-2,6)], 8.11 (br, 1H, NH). Anal. Calcd. for C2H2N:05S: C, 61.15; H,
4.89; N, 6.79; S, 7.77. Found: C, 61.15; H, 4.87; N, 6.77; S, 7.75.

1-{[(2-Benzoyloxy)ethoxy]methyl}-6-(phenylthio)uracil (21b)

Yield 85%; mp 150-151 °C (toluene-hexane); 'H NMR (CDCl;) 6 4.02 (t, J=4.6 Hz,
2H, COOCH.CH-0), 4.54 (t, J=4.6 Hz, 2H, COOCH-CH-0), 4.96 (d, J=2.2 Hz, 1H,
5-H), 5.63 (s, 2H, NCH-0), 7.40-7.58 [m, 8H, SPh, COPh(H-3,4,5)], 8.08 [dd, J=
9.6, 1.5 Hz, 2H, COPh(H-2,6)], 8.14 (br, 1H, NH). Anal. Calcd. for C2oHisN2O5S: C,
60.29; H, 4.55; N, 7.03; S, 8.05. Found: C, 60.31; H, 4.48; N, 7.02; S, 7.81.

1-{[(2-Benzoyloxy)ethoxy]methyl}-6-(phenylthio)-4-thiothymine (22a) & & U
1-{[(2-benzoyloxy)ethoxy]methyl}-6-(phenylthio)-4-thiouracil (22b) D—f&& k%

21a,b (0.24 mmol) @ toluene (1.5 mL) ¥ #KIZ Lawesson's reagent (49 mg, 0.12
mmol) Z A, 100 °C. 2KRE#H Lz, MINRZZEE THmAIL. 8 NaHCOs /K
(10 mL) IZMA 7%, EtOAc (3 x 10 mL) THi L7z, A= % faf NaHCO; /K (3 x
10 mL) B XU NaCl 7k (3 x 10 mL) THH#E, MeSOs THMEL . WEid. LR L
oo BMEZEZUNTINAT L O NI T T ¢ — (EtOAc-hexane; 4:6, v/v) THE%
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EtOH Titmib U HEY 21572,
1-{[(2-Benzoyloxy)ethoxy]methyl}-6-(phenylthio)-4-thiothymine (22a)

Yield 69%; mp 110.5-111.5 °C (EtOH); 'H NMR (CDCls) & 2.20 (s, 3H, 5-Me), 3.96,
4.40 (A:B., 4H, COOCH.CH-0), 5.68 (s, 2H, NCH.0), 7.15-7.28 (m, 5H, SPh), 7.42
[m, 2H, COPh(H-3,5)], 7.55 [tt, J= 7.5, 1.4 Hz, 1H, COPh(H-4)], 8.01 [dd, J=38.4,
1.4 Hz, 2H, COPh(H-2,6)], 10.66 (br, 1H, NH). Anal. Calcd. for C2H20N204S,: C,
58.86; H, 4.70; N, 6.54; S, 14.96. Found: C, 58.78; H, 4.64; N, 6.46; S, 15.04.

1-{[(2-Benzoyloxy)ethoxy]methyl}-6-(phenylthio)-4-thiouracil (22b)

Yield 78%; mp 157-158 °C (EtOH); 'H NMR (CDCl3) & 4.02, 4.54 (A:B,, 4H,
COOCH,CH;0), 5.63 (s, 2H, NCH-0), 5.72 (d, J=1.3 Hz, 1H, 5-H), 7.26-7.62 [m,
8H, SPh, COPh(H-3,4,5)], 8.07 [dd, J=8.4, 1.4 Hz, 2H, COPh(H-2,6)], 9.02 (br, 1H,
NH). Anal. Calcd. for CHisN204S,: C, 57.96; H, 4.38; N, 6.76; S, 15.47. Found: C,
08.17; H, 4.34; N, 6.66; S, 15.32.

1-[(2-Hydroxyethoxy)methyl]-6-(phenylthio)-4-thiothymine (23a) # X ' 1-[(2-
hydroxyethoxy)methyl]-6-(phenylthio)-4-thiouracil (23b) D —fi&& k%

22a,b (0.17 mmol) Z THF (1 mL) 3L EtOH (6 mL) IZ¥/N L. 1N NaOH 7k (0.5
mL) ZnA. =ik, 1KEFE#E Lz, ISR Z 2N HCLKTHRIER, BIERWEL 2. 5RE
IZ EtOAc (20 mL) & 7K 20 mL) ZnA 7B L. A #JE Zf2fl NaHCO; 7K (3x 10 mL)
BROEIFT NaCl 7K (3 x 10 mL) THEH#E, MgSOs THZEL . JEil. WIERHEL 2. 5%
# % toluene TH#EM L B Z157-.

1-[(2-Hydroxyethoxy)methyl]-6-(phenylthio)-4-thiothymine (23a)

Yield 55%; mp 126-128 °C (toluene); UV (MeOH) Amax 356 nm (¢ 16000), 246 nm (e
11000); MS m/z 324 (M*); 'H NMR (CDCls) & 2.31 (s, 3H, 5-Me), 3.63-3.71 (m, 4H,
OCH.CH-0), 5.84 (s, 2H, NCH,0), 7.19-7.38 (m, 5H, SPh), 10.26 (br, 1H, NH).
Anal. Calcd. for Ci14HisN20sS,: C, 51.83; H, 4.97; N, 8.64; S, 19.97. Found: C, 52.01;
H, 5.03; N, 8.58; S, 19.57.

1-[(2-Hydroxyethoxy)methyl]-6-(phenylthio)-4-thiouracil (23b)

Yield 68%; mp 164-165 °C (toluene); UV (MeOH) Amax 352 nm (e 23000), 274 nm (e
7400); MS m/z 310 (M"); 'H NMR (CDCls) & 2.01 (br, 1H, OH), 3.80 (s, 4H,
OCH.CH-0), 5.61 (s, 2H, NCH-0), 5.78 (d, J=1.9 Hz, 1H, 5-H), 7.49-7.61 (m, 5H,
SPh), 9.16 (br, 1H, NH). Anal. Calcd. for Ci3H14N:03S.: C, 50.31; H, 4.55; N, 9.03; S,
20.66. Found: C, 50.46; H, 4.60; N, 9.05; S, 20.36.

4-(3-Nitro-1,2,4-triazol-1-yl)-6-(phenylthio)pyrimidin-2-ones (25a,b) D —f& & A&

24a,b (2.37 mmol) @ pyridine (12 mL) & #& IZ 1-(mesitylene-2-sulfonyl)-3-
nitro—1,2,4,~triazole (MSNT) (727 mg, 2.45 mmol) & diphenyl phosphate (61.3 mg,
0.245 mmol) ZMNA . =ia THEHE Lz, R/, 7K (0.5 mL) Z2ISKRIZMA. 30
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SREGE Uz, RIRZE VT EMER. AT toluene (3 x 10 mL) Z AT EME L. 7%
BEEUNTNAT LT ST 5T 4 — (CHCls-hexane; 7:3, v/v) THE L. B
ZA1F7Z0

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-4-(3-nitro-1,2,4-triazol-1-
yl)-5-methyl-6-(phenylthio)pyrimidin-2-one (25a)

24a 7 7 HERG UK 30% D 2d4a R GFL TWEe, 2 UNTIVAIZTLAZOX NI S
T4 —CHEZTo 7z, TR 24a & 25a (1) 6:4) DIREYNE SNz, 25aldT Ul
TIWHTHREL 242 IZR 2 EHEESINZD T, ZORBMERDRISITHEH L 72,

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-4-(3-nitro-1,2,4-triazol-1-
yl)-6-(phenylthio)pyrimidin-2-one (25b)

24b 05 25b DA, Fil. 15 REHEAET 2 & ORE5ER Lz,

Yield 71%; mp 66-69 °C (hexane); 'H NMR (CDCl3) § 0.09 (s, 6H, Me2Si), 0.91 (s,
9H, Me;C), 3.83 (s, 4H, SiOCH.CH:0), 5.85 (s, 2H, NCH-0), 6.26 (s, 1H, 5-H),
7.60-7.74 (m, 5H, SPh), 9.22 (s, 1H, 5"-H). Anal. Calcd. for C»H2sNsOsSSi: C,
49.98; H, 5.59; N, 16.65; S, 6.35. Found: C, 50.11; H, 5.67; N, 16.76; S, 6.18.

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-6-(phenylthio)cytosines (26a,b) (D —
R & A%

25a,b (0.85 mmol) @ dioxane (10 mL) IR#R ICIE Y > EZ=7 /K (d=0.88,4mlL) Z A
Hin. 6RFEIEFR L 72, RONRZPIERM, JR&IT toluene (3 x 10 mL) Z A JIER
Mlriz, BAZUNTIVIZL70X T 74— (CHCls-MeOH; 98:2, v/v) THEE
#%. EtOAc Titift U HRIM 217z,

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-S-methyl-6-(phenylthio)- cytosine
(26a)

Yield 26% (from 24a); mp 142-145 °C (EtOAc); 'H NMR (CDCls) 8 0.03 (s, 6H,
Me,Si), 0.86 (s, 9H, MesC), 2.01 (s, 3H, 5-Me), 3.68 (s, 4H, SIOCH,CH-0), 5.69 (s,
2H, NCH-0), 7.13-7.33 (m, 5H, SPh). Anal. Calcd. for CHz1N3O03SSi: C, 56.97; H,
7.41; N, 9.97; S, 7.60. Found: C, 56.57; H, 7.54; N, 10.10; S, 7.30.

23a % 43% B L 7z,

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-6-(phenylthio)cytosine (26b)

Yield 57%; mp 242-244 °C (EtOAc); MS m/z 350 (M+—Bu-1t); tH NMR (CDCl3) § 0.08
(s, 6H, Me,Si), 0.91 (s, 9H, Me;C), 3.75-3.81 (m, 4H, SiIOCH.CH-0), 4.87 (s, 1H,
5-H), 5.67 (s, 2H, NCH-0), 7.49-7.61 (m, 5H, SPh). Anal. Calcd. for Ci9H2N303SSi:
C, 55.99; H, 7.17; N, 10.31; S, 7.87. Found: C, 55.69; H, 7.32; N, 10.27; S, 7.72.

2 FEORIEY) (28,29) bHEES N/,

6-Amino-1-({[(2-tert-butyldimethylsilyl)oxy]ethoxy}methyl)-4-(3-nitro-1,2,4-
triazol-1-yl)pyrimidin-2-one (28)

Yield 21%; mp 244-245 °C (EtOAc); MS m/z 354 (M+-Bu-t); H NMR (Me2SO-ds) &
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0.01 (s, 6H, Me:Si), 0.83 (s, 9H, Me;C), 3.60, 3.69 (A:2B., 4H, SIOCH,CH-0), 5.47 (s,
2H, NCH-0), 6.24 (s, 1H, 5-H), 8.21 (br, 2H, NH>), 9.51 (s, 1H, 5"-H). Anal. Calcd.
for CisH2sN7Os5i: C, 43.78; H, 6.12; N, 23.83. Found: C, 43.68; H, 6.20; N, 23.75.

1-1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-4,6-(diphenylthio)-
pyrimidin-2-one (29)

Yield 20%; mp 57-59 °C (hexane); MS m/z 500 (M*); tH NMR (CDCl;) 8 0.08 (s, 6H,
Me.Sh, 0.90 (s, 9H, Me;C), 3.77 (s, 4H, SIOCH,CH-0), 4.98 (s, 1H, 5-H), 5.67 (s,
2H, NCH-0), 7.22-7.39 (m, 10H, SPh x 2).

1-[(2-Hydroxyethoxy)methyl]-6-(phenylthio)cytosines (27a,b) D—ix & &

26a,b (1 mmol) 2 AcOH-THF-H.O (15mL; 2:2:1, v/v/v) IZIEM L. =ik, 14 FFiE
HPEE, WM L. A% EtOH X D Ek L 7=,

1-[(2-Hydroxyethoxy)methyl]-5-methyl-6-(phenylthio)cytosine (27a)

Yield 79%; mp 217 °C (EtOH); UV (MeOH) Amax 302 nm (e 7400), 244 nm (¢ 13000);
MS m/z 307 (M?); TH NMR (Me.SO-ds) & 1.90 (s, 3H, 5-Me), 3.28-3.49 (m, 4H,
OCH:CH-0), 4.56 (t, J=5.2 Hz, 1H, OH), 5.45 (s, 2H, NCH-0), 7.04, 7.56 (br x 2,
1H x 2, NHy), 7.20-7.37 (m, 5H, SPh). Anal. Calcd. for C1sHi7N3sOsS: C, 54.71; H,
5.58; N, 13.67; S, 10.43. Found: C, 54.75; H, 5.70; N, 13.64; S, 10.23.

1-[(2-Hydroxyethoxy)methyl]-6-(phenylthio)cytosine (27b)

Yield 86%; mp 202 °C (EtOH); UV (MeOH) Amax 293 nm (¢ 12000); MS m/z 293
(MH); 'TH NMR (Me2SO-de) 6 3.45-3.55 (m, 4H, OCH.CH-0), 4.65 (t, J= 5.5 Hz, 1H,
OH), 5.05 (s, 1H, 5-H), 5.43 (s, 2H, NCH-0), 6.96-7.05 (br, 2H, NH>), 7.51-7.66 (m,
5H, SPh). Anal. Calcd. for CisHisNsOsS: C, 53.23; H, 5.15; N, 14.33; S, 10.93.
Found: C, 53.29; H, 5.24; N, 14.41; S, 10.73.

SALE R D 5 Ak

5-Alkyl-1-({[(2-tert-butyldimethylsilyl)oxy]ethoxy}methyl)-2-thiouracils (32a-¢) M —fi%
aRE

2-Thiouracils (30a-c, 10 mmol) % 1,1,1,3,3,3-hexamethyldisilazane (HMDS, 30
mL) IZ8E L. (NH42SO4 (200 mg) Z A 15 FER L7z, 55 Nk Z2=_RET
WHL, WEBHWELZ. BREDA 1)L %2 CHCL (50 mL) IZEM L. (2-acetoxy—
ethoxy)methyl acetate (1.92 g, 12 mmol) & CsI (2.6 g, 10 mmolD) Zinzx. 2 KfEliE#:
FER Uz, RISRZ=ZERETHAHIL., /K GOmL) & EtOAc (150 mL) Z A 7B L7z,
HHJE 7 fufl NaHCO; /K (50 mL) B X UaH NaCl 7K (50 mL) THE#H#E. MgSOs THzZ
el ., B, JEREMEL 2. A Z MeOH (40 mL) iIZ¥& L. 1N NaOH 7K (40 mL) %
A, WK ZER. 3RMEHR L, sz INHCILKTHA L., BIERMEL. EREIZ
DMF (3 x 30 mL) Z WA WIEHRHME L7z, A& Z MeCN (40 mL) IZEM L. IBHKRIC
imidazole (1.4 g, 20 mmol) & tert-butyldimethylsilyl chloride (3.0 g, 20 mmol) % il
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A 2. 14 R U, OSSR 2 fafl NaHCOs 7K (40 mL) 12 A 72%. EtOAc
(150 mL) THIH L7z, AHERE 2 8aF0 NaCl 7k (20 mL) Ty, MgSO, THEL . I
Bk L=, BEZEZUNTINAT L2 O NT T T 4 — (EtOAc-hexane; 15:85, v/v)
THER., YRR THSEL B EGT.
1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-5-ethyl-2-thiouracil (32a)

Yield 40%; mp 70-73 °C (isopropanol); UV (MeOH) Amax 281 nm (¢ 17000); MS m/z
287 (M+—Bu-t); 'H NMR (CDCls) 8 0.07 (s, 6H, Me»Si), 0.90 (s, 9H, Me;C), 1.16 (t, J=
7.4 Hz, 3H, CH:Me), 2.41 (q, J = 7.4 Hz, 2H, CHMe), 3.68-3.84 (m, 4H,
OCH.CH-0), 5.66 (s, 2H, NCH.0O), 7.29 (s, 1H, 6-H), 9.22 (br, 1H, NH). Anal.
Calcd. for CisHasN20OsSSi: C, 52.29; H, 8.19; N, 8.13; S, 9.31. Found: C, 52.18; H,
8.42; N, 8.15; S, 9.25.

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-5-propyl-2-thiouracil (32b)

Yield 32%; mp 43-46 °C (EtOAc-hexane); UV (MeOH) Amax 281 nm (e 16000); MS
m/z 301 (M—Bu-1); 'H NMR (CDCl3) 6 0.08 (s, 6H, MeSi), 0.90 (s, 9H, MesC), 0.95
(t, J= 7.4 Hz, 3H, CH.CH:Me), 1.57 (m, 2H, CH.CH:Me), 2.34 (q, J= 7.4 Hz, 2H,
CH.CH:Me), 3.69-3.84 (m, 4H, OCH.CH-0), 5.66 (s, 2H, NCH,O), 7.30 (s, 1H,
6-H), 9.72 (br, 1H, NH). Anal. Calcd. for C;sH3N20O3SSi: C, 53.60; H, 8.43; N, 7.81;
S, 8.94. Found: C, 53.55; H, 8.69; N, 7.80; S, 8.54.

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-5-isopropyl-2-thiouracil (32c)

Yield 38%; mp 81-83 °C (EtOAc-hexane); UV (MeOH) Amax 281 nm (¢ 15000); MS
m/z 301 (M—Bu-1); 'H NMR (CDCl3) § 0.08 (s, 6H, MeSi), 0.90 (s, 9H, MesC), 1.18
(d, J=6.9 Hz, 6H, CHMe»), 2.92 (m, 1H, CHMe>), 3.69-3.83 (m, 4H, OCH,CH.0),
5.67 (s, 2H, NCH-0), 7.24 (s, 1H, 6-H), 9.49 (br, 1H, NH). Anal. C1sH3N203SSi: C,
53.60; H, 8.43; N, 7.81; S, 8.94. Found: C, 53.74; H, 8.55; N, 7.64; S, 8.88.

5-Alkyl-1-[(2-hydroxyethoxy)methyl]-6-(phenylthio)-2-thiouracils (33a-¢) D—HR& L

32a-c (2 mmol) ® THF (8 mL) ¥k Z-70 "CIZIAIL. EHR&W . 0.5 M LDA-THF
A (10 mL, 5 mmol) Z NEIRN —70 CEBA B WK DI F Lz, 1 RFRIRRE.
diphenyl disulfide (873 mg, 4 mmol) @ THF (5 mL) {&4g 2 K NEIR A —70 *CZi#l % 72
WEIIZIH F L. S5 TREHRE Lz, 0%, RNRICIEER 2 A pH 1.2 12U,
FRFEFTHEHEZ LT, 2FRMERLZ, KINEZK (20 mL) iIZi1A. EtOAc (30 mL) T
U7z, AHfEZ AR NaHCO; 7K (20 mL) B X OMafn NaCl 7K (20 mL) Ty,
MgSO, THZ M, Wi, WEEHE Lz, REZ UMD N AT LIOR NI T T 4 —
(CHCls-hexane; 8:2, v/v) TH#E, MY RAEETHELL B ZE,

5-Ethyl-1-[(2-hydroxyethoxy)methyl]-6-(phenylthio)-2-thiouracil (33a)

Yield 63%; mp 71-75 °C (EtOAc-hexane); UV (MeOH) Amax 283 nm (e 20000); MS
m/z 338 (M*); 'H NMR (CDCls) & 0.99 (t, J=7.0 Hz, 3H, CH:Me), 1.82 (br, 1H, OH),
2.68 (q, J = 7.0 Hz, 2H, CHMe), 3.50-3.78 (m, 4H, OCH.CH-0), 6.06 (s, 2H,
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NCH:0), 7.18-7.43 (m, 5H, SPh), 9.54 (br, 1H, NH). Anal. Calcd. for

C1sH1sN203S21/4H-0O: C, 52.54; H, 5.44; N, 8.17; S, 18.70. Found: C, 52.57; H,

5.25; N, 8.18; S, 18.87.
1-[(2-Hydroxyethoxy)methyl]-6-(phenylthio)-5-propyl-2-thiouracil (33b)

Yield 44%; mp 112-116 °C (EtOAc-hexane); UV (MeOH) Amax 283 nm (e 20000);
MS m/z 352 (M"); 'H NMR (CDCls) 6 0.91 (t, J= 7.0 Hz, 3H, CH.CH:Me), 1.42 (m,
2H, CH.CH:-Me), 1.83 (t, J=6.0 Hz, 1H, OH), 2.62 (t, J= 8.0 Hz, 2H, CH.CH:Me),
3.54-3.73 (m, 4H, OCH.CH-0), 6.05 (s, 2H, NCH-0), 7.15-7.41 (m, 5H, SPh), 9.52
(br, 1H, NH). Anal. Calcd. for CisH2N:203S.: C, 54.52; H, 5.72; N, 7.95; S, 18.19.
Found: C, 54.17; H, 5.68; N, 7.90; S, 18.46.

1-[(2-Hydroxyethoxy)methyl]-5-isopropyl-6-(phenylthio)-2-thiouracil (33c)

Yield 61%; mp 145-147 °C (hexane); UV (MeOH) Amax 283 nm (¢ 20000); MS m/z
352 (M"); '"H NMR (CDCls) 6 1.15 (d, J= 6.9 Hz, 6H, CHMe>), 1.94 (t, J=5.9 Hz, 1H,
OH), 3.57 (m, 1H, CHMe»), 3.60-3.80 (m, 4H, OCH.CH-0), 6.13 (s, 2H, NCH-0),
7.18-7.44 (m, 5H, SPh), 9.68 (br, 1H, NH). Anal. Calcd. for Ci¢H20N:03S,: C, 54.52;
H, 5.72; N, 7.95; S, 18.19. Found: C, 54.35; H, 5.74; N, 7.88; S, 18.32.

5-Alkyl-1-[(2-hydroxyethoxy)methyl]-6-(phenylthio)uracils (34a-c) D—R&Z &%

33a-c (10 mmol) % 1N NaOH 7k (80 mL) IZf&# L. 35% H.O, (6 mL, 60 mmol) % fil
A iR, IR U7z, Oz iR TR L., i 2k 218 L 72, k%
fF1 NaHCOs 7k (3x 50 mL) BIN/k (3x 50 mL) THFE., WE FEEL =, Lz
EtOAc-hexane THififm L BB 2157z,

5-Ethyl-1-[(2-hydroxyethoxy)methyl]-6-(phenylthio)uracil (34a)

Yield 88%; mp 117-120 °C (EtOAc-hexane); UV (MeOH) Amax 275 nm (e 8500), 243
nm (¢ 9700); MS m/z 322 (M+); 'H NMR (CDCls) § 1.02 (t, J= 7.4 Hz, 3H, CH:Me),
2.69 (q, J = 7.4 Hz, 2H, CH:Me), 3.51-3.63 (m, 4H, OCH,CH.0), 5.51 (s, 2H,
NCH:0), 7.15-7.38 (m, 5H, SPh), 8.51 (br, 1H, NH). Anal. Calcd. for
C1sH1sN204S-1/5H,0: C, 55.27; H, 5.69; N, 8.59; S, 9.84. Found: C, 55.32; H, 5.52;
N, 8.59; S, 9.63.

1-[(2-Hydroxyethoxy)methyl]-6-(phenylthio)-5-propyluracil (34b)

Yield 84%; mp 118-119 °C (EtOAc-hexane); UV (MeOH) Amax 276 nm (e 9400), 243
nm (¢ 11000); MS m/z 336 (M*); 'H NMR (CDCls) & 0.91 (t, J = 7.0 Hz, 3H,
CH.CH:Me), 1.36-1.51 (m, 2H, CH.CH-Me), 1.79 (br, 1H, OH), 2.58-2.69 (m, 2H,
CH.CH:Me), 3.61 (s, 4H, OCH.CH-0), 5.50 (s, 2H, NCH.0), 7.20-7.43 (m, 5H,
SPh), 8.24 (br, 1H, NH). Anal. Calcd. for CiH2N-0.S: C, 57.13; H, 5.99; N, 8.33; S,
9.53. Found: C, 56.80; H, 5.95; N, 8.25; S, 9.36.

1-[(2-Hydroxyethoxy)methyl]-5-isopropyl-6-(phenylthio)uracil (34c¢)

Yield 65%; mp 85-87 °C (EtOAc-hexane); UV (MeOH) Amax 274 nm (e 8200), 245
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nm (e 9500); MS m/z 352 (M*); 'H NMR (CDCls) & 1.19 (d, J = 6.9 Hz, 6H, CHMe),
1.62 (br, 1H, OH), 3.45-3.69 (m, 5H, CHMe;, OCH:CH-0), 5.57 (s, 2H, NCH0),
7.18-7.40 (m, 5H, SPh), 8.37 (br, 1H, NH). Anal. Calcd. for CisH20N204S1/7H:0: C,
56.69; H, 6.03; N, 8.26; S, 9.46. Found: C, 56.70; H, 5.93; N, 8.27; S, 9.53.

5-Substituted 1-({[(2-fert-butyldimethylsilyl)oxy]ethoxy}methyl)-6-(phenylthio)- uracils
(35a-f) D—RRERE

24b (817 mg, 2.0 mmol) Z THF (10 mL) IZ#/n L. BRI~ ROSRIR -70 °C
A 72 WK DI LTMP (6.0 mmol) @ THF (10 mL) i8#& Z2fE ~ L 7z, Jiﬁ?{ﬂ‘z’é =70 °C,
IR L. BHETA @ mmol) @ THF (10 mL) I#% %2, ISR -70 °C ##lZ 75
WEIDIZH P L7z, RIRiR%E -70 °C . 1RFRIRAR L 728, AcOH (0.25 mL) Z A
Z ik, =R ETRINKRIRZ BT, BERMHL . BEE UV hoL0ax T
274 — (CHCl) THEL BRY 21572,

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-5-iodo-6-(phenylthio)uracil (35a)

BETFHIELTL ZHW,

Yield 96%; 'H NMR (CDCls) & 0.04 (s, 6H, Me:Si), 0.87 (s, 9H, MesC), 3.66 (s, 4H,
SiOCH.CH-0), 5.68 (s, 2H, NCH-0), 7.22-7.37 (m, 5H, SPh), 9.97 (br, 1H, NH).

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-5,6-bis(phenylthio)uracil (35b)

H&E 7 & LT diphenyl disulfide Z W7z,

Yield 86%; 'H NMR (CDCls) & 0.05 (s, 6H, Me»Si), 0.89 (s, 9H, MesC), 3.70, (s, 4H,
SiOCH.CH-0), 5.66 (s, 2H, NCH-,0), 7.11-7.60 (m, 10H, SPh x 2), 8.91 (br, 1H,
NH).

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-5-isobutyryl-6-(phenylthio)-  uracil
(35¢)

BIETH & L T isobutyryl chloride 2 W=,

Yield 55%; 'H NMR (CDCls) & 0.04 (s, 6H, Me»Si), 0.87 (s, 9H, MesC), 1.08 (d, J =
7.0 Hz, 6H, CHMe»), 3.04 (m, 1H, CHMe»), 3.58, (s, 4H, SIOCH>CH-0), 5.40 (s, 2H,
NCH-0), 7.20-7.58 (m, 5H, SPh), 9.71 (br, 1H, NH).

5-Benzoyl-1-({[(2-tert-butyldimethylsilyl)oxy]ethoxy}methyl)-6-(phenylthio)- uracil
(35d)

& T & L T benzoyl chloride & v /=,

Yield 38%; 'H NMR (CDCls) 8 0.03, 0.06 (s x 2, 3H x 2, Me:Si), 0.84, 0.85, 0.88 (s x
3, 3H x 3, MesC), 3.65 (s, 4H, SIOCH.CH-0), 5.55 (s, 2H, NCH-0), 7.04-7.79 (m,
10H, Ph x 2), 9.71 (br, 1H, NH).

5-Benzyl-1-({[(2-tert-butyldimethylsilyl)oxy]ethoxy}methyl)-6-(phenylthio)uracil (35e)

& 7% & L T benzyl bromide 2 MW7z,

Yield 9.2%; 'H NMR (CDCls) 6 0.01 (s, 6H, Me»Si), 0.85 (s, 9H, Me;C), 3.59 (s, 4H,
SiOCH:.CH-0), 3.99 (s, 2H, CH>Ph), 5.47 (s, 2H, NCH-0), 7.01-7.30 (m, 10H, Ph x
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2), 9.85 (br, 1H, NH).
1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-5-(1-hydroxy-2,2-diphenyl-
ethyl)-6-(phenylthio)uracil (35f)

#ETH & LT 2,2-diphenylacetaldehyde Z V7=,

Yield 82%; 'H NMR (CDCl;) & 0.03 (s, 6H, MesSi), 0.87 (s, 9H, MesC), 3.26, 3.51
(A2B., 4H, SIOCH,CH-0), 4.79 (d, J=11.2 Hz, 1H, CHPh), 5.20, 5.38 (ABq, J=13.0
Hz, 2H, NCH-0), 5.93 (t, J=11.2 Hz, 1H, CHOH), 7.00-7.65 (m, 10H, Ph x 2), 8.98
(br, 1H, NH).

5-Substituted 1-[(2-hydroxyethoxy)methyl]-6-(phenylthio)uracils (36a-e) D—H#&& k%

35a-e (1 mmol) Z AcOH-THF-H,O (156mL; 2:2:1, v/v/v) IZIEMN L. =Ei&. 14 K
HERE. WUEEHE L. A 20 Y7 iA i L 0 Ffi i U7,

1-[(2-Hydroxyethoxy)methyl]-5-iodo-6-(phenylthio)uracil (36a)

Yield 52%; mp 180-182 °C (EtOAc-MeOH); UV (MeOH) Amax 303 nm (g 5500); MS
m/z 420 (M*); 'H NMR (Me2SO-dg) & 3.31-3.53 (m, 4H, OCH.CH-0), 5.49 (s, 2H,
NCH-0), 7.24-7.40 (m, 5H, SPh), 12.02 (br, 1H, NH). Anal. Calcd. for C3H;3IN-O,S:
C, 37.16; H, 3.12; N, 6.67. Found: C, 37.29; H, 3.12; N, 6.63.

1-[(2-Hydroxyethoxy)methyl]-5,6-(diphenylthio)uracil (36b)

Yield 75%; mp 146-148 °C (toluene); UV (MeOH) Amax 247 nm (¢ 15000); MS m/z
402 (M+); 'H NMR (CDCls) 6 1.94 (br, 1H, OH), 3.68 (s, 4H, OCH-CH-0), 5.65 (s, 2H,
NCH:0), 7.08-7.22 (m, 10H, SPh x 2), 8.66 (br, 1H, NH). Anal. Calcd. for
C19HisN204Se: C, 56.70; H, 4.51; N, 6.96. Found: C, 56.47; H, 4.52; N, 7.07.

1-[(2-Hydroxyethoxy)methyl]-5-isobutyryl-6-(phenylthio)uracil (36c)

Yield 55%; mp 144-145 °C (EtOAc); UV MeOH) Amax 274 nm (e 9000), 243 nm (e
9900); MS m/z 364 (M*); '"H NMR (Me2SO-ds) 6 0.99 (d, J= 6.8 Hz, 6H, CHMe»), 2.97
(m, 1H, CHMe>), 3.25-3.51 (m, 4H, OCH.CH-0), 4.57 (t, J=5.5 Hz, 1H, OH), 5.27
(s, 2H, NCH:0), 7.28-7.40 (m, 5H, SPh), 11.98 (br, 1H, NH). Anal. Calcd. for
C17H20N2055-1/4H,0: C, 55.41; H, 5.61; N, 7.60. Found: C, 55.50; H, 5.46; N, 7.59.

5-Benzoyl-1-[(2-hydroxyethoxy)methyl]-6-(phenylthio)uracil (36d)

Yield 44%; mp 150-151 °C (EtOAc); UV (MeOH) Amax 253 nm (¢ 15000); MS m/z
398 (M*); TH NMR (Me:SO-de) 6 3.25-3.66 (m, 4H, OCH.CH-0), 4.62 (t, J =5.6 Hz,
1H, OH), 5.37 (s, 2H, NCH-0), 7.16-7.96 (m, 10H, Ph x 2), 12.05 (br, 1H, NH).
Anal. Calcd. for CsHisN20sS-1/4H.0: C, 59.62; H, 4.63; N, 6.95. Found: C, 59.39;
H, 4.63; N, 7.23.

5-Benzyl-1-[(2-hydroxyethoxy)methyl]-6-(phenylthio)uracil (36e)

Yield 67%; mp 126-128 °C (diisopropyl ether); UV (MeOH) Amax 278 nm (¢ 9200),
243 nm (e 11000); MS m/z 384 (M*); 'H NMR (CDCls) 6 1.69 (t, J=5.7 Hz, 1H, OH),
3.561-3.61 (m, 4H, OCH.CH:0), 4.04 (s, 2H, CH.Ph), 5.49 (s, 2H, NCH0),
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7.11-7.33 (m, 10H, Ph x 2), 8.24 (br, 1H, NH). Anal. Calcd. for
Co0H20N20481/2H.0: C, 61.05; H, 5.38; N, 7.12. Found: C, 60.97; H, 5.12; N, 7.33.

1-[(2-Hydroxyethoxy)methyl]-6-(phenylthio)-5-(2,2-diphenylvinyl)uracil (36f)

35f (600 mg 1.0 mmol) @ pyridine (10 mL) &% % -20 °C iIZwmAIL., SOCL 2 mL) %=
MZ Tz RONRIRZZRIC BT . 30 2 MiE#RE,. ff NaHCO; /K (30 mL) IZiAx., =
IR, 14 B L 72, KOBRIC CHCL; (50 mL) Z2 A Bl U, A e 2 EEE L 7=,
BEZUNTINVAZ 570X 8T 57 4— (CHClL) THREL., EEILEYWD TBS (ki
K a0 2R L7z, A2 AcCOH-THF-H.O (25 mL; 2:2:1, v/v/v) IZIE )
L. #=iR, 14 KLz, WRZREREL, ZEZ2 U5V hoLsrax o5
7 4 — (CHCI:-EtOAc) THi#ltg, diisopropyl ether Tt L 36f 2157~

Yield 4.5%; mp 101-104 °C (diisopropyl ether); UV (MeOH) Amax 312 nm (g 7500);
MS m/z 472 (M*); 'H NMR (CDCls) & 3.41-3.60 (m, 4H, OCH.CH-0), 5.53 (s, 2H,
NCH-0), 6.25 (s, 1H, CH=CPhy), 6.96-7.35 (m, 15H, Ph x 3), 9.13 (br, 1H, NH).
Anal. Calcd. for CsH24N204S-H:O: C, 66.18; H, 5.34; N, 5.72. Found: C, 65.96; H,
5.35; N, 5.75.

5-Substituted 1-[(2-hydroxyethoxy)methyl]-6-(phenylthio)uracils (36g-i) D—Hx& L

24b (817 mg, 2.0 mmol) Z THF (10 mL) IZ¥/N L, EBHRKR b ROSKRIRD -70 °C
Z #2720 K 51 LTMP (6.0 mmol) @ THF (10 mL) I8 21 K L7z, Kk Z —70 °C.,
1R L. BlEFA 4 mmol) @ THF (10 mL) iR %, ISHRIEDY -70 °C Z#Z 72
WEDITH F L7z, RIBEZ 70 °C . 1R L 2%, ROSRICIRERE 2 M A pH 1.2
2L, BHRFETREZ L. 2KEER L2, iR ZK (20 mL) 1I2mA. EtOAc (30
mL) THI U7z, A8z fufl NaHCO; /K (20 mL) B X Uaf1 NaCl 7k (20 mL) THE
B2, MgSO4 THZEE, B, WERML 2, BREZUNTN AT LIOR NT T T 4 —
(CHCI3-MeOH; 50:1, v/v) THEL B =157,

5-Allyl-1-[(2-hydroxyethoxy)methyl]-6-(phenylthio)uracil (36g)

HETHIE LT allyl bromide % =,

Yield 5.9%; mp 93-94 °C (EtOAc-hexane); UV MeOH) Amax 276 nm (e 8900), 242
nm (e 9900); MS m/z 334 (M*); 'H NMR (CDCl3) § 1.73-1.86 (m, 1H, OH), 3.44 (d, J=
6.0 Hz, 2H, CH.CH=CH.), 3.60 (s, 4H, OCH.CH-0), 4.89-5.13 (m, 2H, CH=CH,),
5.51 (s, 2H, NCH-0), 5.65-5.86 (m, 1H, CHH=CH,), 7.14-7.43 (im, 5H, SPh), 8.37 (br,
1H, NH). Anal. Calcd. for Ci¢HisN-O4S1/4H.O: C, 56.71; H, 5.50; N, 8.27; S, 9.46.
Found: C, 56.71; H, 5.38; N, 8.18; S, 9.55.

1-[(2-Hydroxyethoxy)methyl]-5-(methoxycarbonyl)-6-(phenylthio)uracil (36h)

HETHI & L T methoxycarbonyl chloride Z v 7z,

Yield 79%; mp 144-145 °C (EtOAc-hexane); UV (MeOH) Amax 252 nm (e 8900); MS
m/z 352 (M*); 'H NMR (CDCly) & 3.62 (s, 4H, OCH.CH-0), 3.64 (s, 3H, OMe), 5.58
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(s, 2H, NCH:0), 7.33-7.52 (m, 5H, SPh), 8.55 (br, 1H, NH). Anal. Calcd. for
C15HisN206S: C, 51.13; H, 4.58; N, 7.95; S, 9.10. Found: C, 50.97; H, 4.48; N, 7.90;
S, 8.81.

1-[(2-Hydroxyethoxy)methyl]-5-(phenylcarbamoyl)-6-(phenylthio)uracil (36i)

#HET#I & L T phenylisocyanate Z /=,

Yield 28%; mp 238-240 °C (decomp) (EtOH-H:0); UV (MeOH) Amax 247 nm (e
19000); MS m/z 339 (M*=74); 'H NMR (Me>SO-d) 6 3.24-3.50 (m, 4H, OCH.CH-0),
4.63 (t, J=5.5 Hz, 1H, OH), 5.23 (s, 2H, NCH:0), 7.04-7.55 (m, 10H, Ph x 2), 10.30
(br, 1H, NHPh), 12.02 (br, 1H, NH). Anal. Calcd. for C20HsN3053-H-O: C, 55.68; H,
4.91; N, 9.74; S, 7.43. Found: C, 55.51; H, 4.80; N, 9.73; S, 7.15.

5-Alkynyl-1-[(2-hydroxyethoxy)methyl]-6-(phenylthio)uracils (37a,b) D—f&&Ri%

35a (5634 mg, 1 mmol I Et:N (10 mL) . MeCN (3 mL) . bis(triphenyl-
phosphine)palladiumI) dichloride (70.2 mg, 0.1 mmol). XN copper(D) iodide (19
mg, 0.1 mmol) 2Nz 7z, ZDORAWIZpropyne gas 2R EAALNS 60 °C, 21FH],
& %\ id phenylacetylene (306 mg, 3 mmol) i1z, 60 °C, 1.5 KL L7z, Kt
WEERETHYL, WERBHK L, BEZ UM N AL NT T T 40—
(EtOAc-hexane; 3:7 v/v) Tkt . AcOH-THF-H.O (15mL; 2:2:1, v/v/Vv) IZIED L,
HiR. 14 FREERE. BIEREME L. RE % EtOAc LD B L 72,

1-[(2-Hydroxyethoxy)methyl]-5-(2-methylethynyl)-6-(phenylthio)uracil (37a)

Yield 20%; mp 165-166.5 °C (EtOAc); UV (MeOH) Amax 325 nm (g 8000), 236 nm (e
15000); IR (KBr) 2250cm; MS m/z 332 (M*); 'H NMR (CDCls) & 1.86 (s, 3H, Me),
3.67 (s, 4H, OCH,CH-:0), 5.66 (s, 2H, NCH:0), 7.22-7.40 (m, 5H, SPh), 8.53 (br,
1H, NH). Anal. Calcd. for Ci1sH16N204S-1/4H.0: C, 57.05; H, 4.94; N, 8.32. Found:
C, 56.78; H, 4.71; N, 8.30.

1-[(2-Hydroxyethoxy)methyl]-5-(2-phenylethynyl)-6-(phenylthio)uracil (37b)

Yield 40%; mp 146-148 °C (EtOAc); UV (MeOH) Amax 345 nm (¢ 12000), 270 nm (¢
18000), 234 nm (¢ 19000); IR (KBr) 2200 cm'; MS m/z 394 (M"); 'H NMR
(Me2SO-ds) & 3.38-3.61 (m, 4H, OCH.CH-0), 4.63 (t, J=5.6 Hz, 1H, OH), 5.55 (s,
2H, NCH:0), 7.09-7.64 (m, 10H, Ph x 2), 11.95 (br, 1H, NH). Anal. Calcd. for
C21HisN204S: C, 63.95; H, 4.60; N, 7.10. Found: C, 63.65; H, 4.54; N, 7.02.

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-6-(phenylthio)-5-[ (2-tri-
methylsilyl)ethynyl]uracil (38)

35a (634 mg, 1 mmol T Et;N (10 mL). MeCN (3 mL). bis(triphenylphos-
phine)palladiumI) dichloride (70.2 mg, 0.1 mmol). X copper(D) iodide (19 mg,
0.1 mmol) 2z 7z, ZDIRAEWKIZ (trimethylsilyDacetylene (294 mg, 3 mmol) Z il A .
60 °C. 1.5 R L7z, RINRZERETHRL., BEEMH L. BREZ U TV
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hoarzax 2757 40— (EtOAc-hexane; 3:7 v/v) THHELL 38 Z157=,

Yield 49%; 'H NMR (CDCls) & 0.06 (s, 6H, Me2Si), 0.08 (s, 9H, MesSi), 0.89 (s, 9H,
MesC), 3.65, 3.71 (AsB., 4H, SIOCH.CH-0), 5.67 (s, 2H, NCH-0), 7.22-7.35 (m, 5H,
SPh), 8.75 (br, 1H, NH).

5-Ethynyl-1-[(2-hydroxyethoxy)methyl]-6-(phenylthio)uracil (39)

38 (380 mg, 0.73 mmol) = THF (3 mL) IZ{&EA L. 1M BuwNF-THF {&#% (8 mL, 8
mmol) ZHNA =R, 30 Z2EHEEL &, KISHRIZ CHCl; (30 mL) &7K (30 mL) ZhiA 43
BL. AHEZ/K (30 mL) THE®E. WERMHEL . BEZ U AT TL70% K
275 7 4 — (CHCls-MeOH; 9:1, v/v) THi##, CH.Cl;-hexane TH&{b L 3921572,

Yield 126 mg (64%); mp 163-165 °C (CH:Cl:-hexane); UV (MeOH) Amax 299 nm (e
7500), 232 nm (e 14000); IR (KBr) 2125 cm; MS m/z 318 (M*); 'H NMR (CDCl3) §
2.00 (br, 1H, OH), 3.31 (s, 1H, C=CH), 3.69 (s, 4H, OCH.CH-0), 5.33 (s, 2H,
NCH:0), 7.28-7.39 (m, 5H, SPh), 8.90 (br, 1H, NH). Anal. Calcd. for
C15H14N204S-1/2H.0: C, 55.04; H, 4.62; N, 8.56. Found: C, 55.16; H, 4.32; N, 8.59.

1-[(2-Hydroxyethoxy)methyl]-6-(phenylthio)-5-[2-(Z)-phenylvinyl]uracil (40a)

37a (134 mg, 0.34 mmol), Pd-BaSO, (10%, 11 mg). EtOH (5 mL)., BINAcCOH (1
mlL) DIEBR Z 1 [UEDKESFHL T, 1 HEDOKHE (7.6 mL) NHEEBESINDET (K2
) BRTHEHE LU, ERICXOMEZRE, A2 EtOH 2 x 5mL) THRHE L. &
WE2Eb®, MEEHELZ. RAIC toluene (20 mL) # A . J8E BHE%.
EtOAc-hexane THf&fm L 40a 21572,

Yield 24%; mp 112-113 °C (EtOAc-hexane); UV (MeOH) Amax 317 nm (e 8540); MS
m/z 396 (M*); 'H NMR (CDCl;) & 3.63 (s, 4H, OCH.CH-0), 5.58 (s, 2H, NCH-0),
6.01 (d, J=11.9 Hz, 1H, CH=CHPh), 6.61 (d, J=11.9 Hz, 1H, CH=CHPh), 7.08-7.29
(m, 10H, Ph x 2), 8.39 (br, 1H, NH). Anal. Calcd. for C2;H2N20.S: C, 63.62; H, 5.09;
N, 7.07. Found: C, 63.61; H, 5.09; N, 6.99.

1-[(2-Acetoxyethoxy)methyl]-5-vinyluracil

5-Vinyluracil (670 mg, 4.85 mmol) = CH.Cl, (10 mL) IZ%%#% L . BSA (2.64 mL,
10.7 mmoD) ZhnA. =&, 2FMEEL 2. 55 N7 ERIC (2-acetoxyethoxy)methyl
acetate (0.82 g, 5.5 mmol) & SnCl, (0.56 mL, 5 mmol) ZX% iz, FiRITE LN
5 14 B Uz, ROE Z 8271 NaHCO; 7K (100 mL) 20 A Hfn&. CHCI; (100
mL) THiH U, A% MgSO, TR IR, B, WERME Lz, BEZ U AT IVA
S A7 0X K757 4 — (CHCls-MeOH; 25:1, v/v) THHE L ZELE&Y (960 mg, 78%)
157z, TOEWEFRER RO KGN,

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-5-vinyluracil
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1-[(2-Acetoxyethoxy)methyl]-5-vinyluracil (960 mg, 3.78 mmol) Z MeOH (20
mL) IZIEN L. B 'K 20mL) ZinA. =ik, 14 R L7z, 82 TR
i L. 55 N/ZEREICDME (40 mL) Zin A EERHME L7z, k&% DMF (40 mL) IZ¥EM»
L imidazole (340 mg, 5 mmol) & tert-butyldimethylsilyl chloride (750 mg, 5 mmol)
ZMA. =i, 14 FREEE L. wWiRZ2EERGE L. K& % CHCL (50 mL) IZiE L.
VSR 2 gl NaHCO; 7K (50 mL) THER#2. BERMEL /2. BEZ U A7V 0
<~ 82757 4 — (CHCl;-MeOH; 50:1, v/v) TH##%, petroleum ether THEfMEL
L EMZEET,

Yield 387 mg (24%); 'H NMR (CDCls) & 0.06 (s, 6H, Me,Si), 0.89 (s, 9H, Me;O),
3.66, 3.77 (A:B., 4H, SIOCH.CH-0), 5.25 (s, 2H, NCH-0), 5.27 [dd, J=10.9, 1.1 Hz,
1H, CH=CHQX)H(E)], 5.98 [dd, J=17.6, 1.1 Hz, 1H, CH=CH(ZH(E)], 6.42 (dd, J =
17.6, 10.9 Hz, 1H, CH=CH.), 7.41 (s, 1H, 6-H), 9.59 (br, 1H, NH).

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-6-(phenylthio)-5-vinyluracil

1-({[(2-tert-Butyldimethylsilyl)oxyJethoxy}methyl)-5-vinyluracil (325 mg, 1
mmol) @ THF (4 mL) iR 2-70 ‘CIZmAIL., #EHRK M. 0.5 M LDA-THF & #& 6
mL, 2.5 mmol) % K ISR 70 ‘CEZ B AWK DI F L. 1 KRMEHRE.
diphenyl disulfide (437 mg, 2 mmol) @ THF (5 mL) {&4g 2 K iR A —70 *CZi#l % 72
WEDITHE FL. 1R Uz, ROGHRIC AcOH (0.13 mL) ZA sz 1D, Rt
WiRZ=HRETEAIEE, NRZREREL, BEZUATZINVAZS L7087
Z 7 4 — (CHCl;-hexane; 8:2, v/v) THE L ZELEWEET.

Yield 200mg (46%); 'H NMR (CDCl3) § 0.01 (s, 6H, Me»Si), 0.84 (s, 9H, Me;C), 3.63
(s, 4H, SiOCH.CH-0), 5.33 [dd, J=11.8, 2.0 Hz, 1H, CH=CHZ)H(E)], 5.61 (s, 2H,
NCH-0), 6.33 [dd, J=16.8, 2.0 Hz, 1H, CH=CH(Z)H(E)], 6.71 (dd, J=16.8, 11.8 Hz,
1H, CH=CH,), 7.15-7.30 (m, 5H, SPh), 10.15 (br, 1H, NH).

1-[(2-Hydroxyethoxy)methyl]-6-(phenylthio)-5-vinyluracil (40c)

1-({[(2-tert-Butyldimethylsilyl)oxy Jethoxy}methyl)-6—(phenylthio)-5-vinyluracil
(200 mg, 0.46 mmol) 2 AcOH-THF-H.O (7 mL; 2:2:1, v/v/v) IZiIE™ L., =ik, 14
BRI R, JUEIEME L. & 2 EtOAc-petroleum ether & 0 F#SEs L 40c 2157~

Yield 60 mg (41%); mp 100-103 °C (EtOAc—petroleum ether); UV (MeOH) Amax
306 nm (¢ 7600), 243 nm (¢ 14000); MS m/z 320 (M*); 'H NMR (Me2SO-ds) &
3.35-3.52 (m, 4H, OCH.CH-0), 4.62 (t, J=5.4 Hz, 1H, OH), 5.22 [dd, J=11.3, 2.2
Hz, 1H, CH=CH()H(E)], 5.48 (s, 2H, NCH:0O), 6.21 [dd, J = 16.4, 2.2 Hz, 1H,
CH=CH(Z)H(E)], 6.63 (dd, J=16.4, 11.3 Hz, 1H, CH=CH,), 7.23-7.40 (m, 5H, SPh),
11.75 (br, 1H, NH). Anal. Calcd. for CisHieN2O4S1/2H.O: C, 54.76; H, 5.21; N,
8.52. Found: C, 54.66; H, 4.94; N, 8.45.
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GALE AR D 5 Ak

6-(AlKkylthio)-1-[(2-hydroxyethoxy)methyl]thymines (41a-d)D—HR& %

10 (629 mg, 2 mmol) ® THF 8 mL) ik Z-70 "CITWAIL ., EHR K ~. 0.6 M
LDA-THF ## (10 mL, 5 mmol) % SRR -70 ‘CZ AWK DITH F Lz, 1K
R #R%,. FHETH @ mmol) OTHF (5 mL) AR 2 KRR —70 *CZEB A /2L 51T
WEL. SSICIREHEEL, T0%, ONRICEERZMA pH1.2 1L, BRET
BEZ B, 2RERRIRL 2. RIS Z 7K (20 mL) I2in A, EtOAc (30 mL) THiIH L 7z,
A1 Z faf1 NaHCOs 7K (20 mL) 3B K UfaFn NaCl 7k (20 mL) THH#E, MgSO, THZ
B, E#E., BMEBHELLE, BREZUNDTS VAT L2OXNT T T 4 —
(CHCls-hexane; 8:2, v/v) TH#E, MY RAEETHA L B ZE,

1-[(2-Hydroxyethoxy)methyl]-6-(methylthio)thymine (41a)

HETHIE LT dimethyl disulfide 2 /=,

Yield 50%; mp 145-147 °C (EtOAc-EtOH); UV (MeOH) Amax 276 nm (e 8200); MS
m/z 246 (M*); '"H NMR (CDCls) 8 2.23 (s, 3H, 5-Me), 2.45 (s, 3H, SMe), 3.75 (s, 4H,
OCH.CH:0), 5.68 (s, 2H, NCH:0), 8.75 (br, 1H, NH). Anal. Calcd. for
CoH1uN204S1/10H.O: C, 43.57; H, 5.77; N, 11.29. Found: C, 43.56; H, 5.77; N,
11.27.

6-(Ethylthio)-1-[(2-hydroxyethoxy)methyl]thymine (41b)

HETHIE LT diethyl disulfide & W7z,

Yield 47%; mp 111.5-112.5 °C (EtOH-H>0); UV (MeOH) Amax 276 nm (¢ 7500); MS
m/z 260 (M+*); 'H NMR (CDCls) § 1.31 (t, J = 7.4 Hz, 3H, SCH:Me), 2.22 (s, 3H,
5-Me), 2.94 (q, J = 7.4 Hz, 2H, SCH:Me), 3.74 (s, 4H,0CH.CH-0O), 5.68 (s, 2H,
NCH-0), 8.47 (br, 1H, NH). Anal. Calcd. for Ci;oHisN.O4S: C, 46.14; H, 6.20; N,
10.76. Found: C, 46.44; H, 6.34; N, 10.53.

6-(Butylthio)-1-[(2-hydroxyethoxy)methyl]thymine (41c)

HETHIE LT dibutyl disulfide & W7z,

Yield 39%; mp 100-101 °C (EtOH-H:0); UV (MeOH) Amax 277 nm (¢ 7700); MS m/z
288 (M*); '"H NMR (CDCls) 6 1.18 (t, J= 7.3 Hz, 3H, SCH.CH.CH:Me), 1.68 (m, 2H,
SCH.CH,CH:Me), 1.86 (m, 2H, SCH.CH-.CH:Me), 2.35 (br, 1H, OH), 2.48 (s, 3H,
5-Me), 3.15 (t, J=7.2 Hz, 2H, SCH.CH.CH:Me), 3.99 (s, 4H, OCH,CH-0), 5.93 (s,
2H, NCH.0), 8.61 (br, 1H, NH). Anal. Calcd. for C12H20N:20.S: C, 49.98; H, 6.99; N,
9.72. Found: C, 50.22; H, 7.07; N, 9.70.

6-(Cyclohexylthio)-1-[(2-hydroxyethoxy)methyl]thymine (41d)

HETHI & L T dicyclohexyl disulfide 2 /=,

Yield 79%; mp 125.5-127 °C (EtOAc); UV (MeOH) Amax 278 nm (e 8100); MS m/z
314 (M*); 'H NMR (CDCl3) 6 1.25-1.96 (m, 10H, cyclohexyl), 2.21 (s, 3H, 5-Me),
3.20 (m, 1H, SCH), 3.73 (s, 4H, OCH,CH-0), 5.70 (s, 2H, NCH-0), 8.21 (br, 1H,
NH). Calcd. for C14H2:N204S: C, 53.48; H, 7.05; N, 8.91. Found: C, 53.22; H, 7.21;
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N, 8.65.

6-(tert-Butylthio)-1-[(2-hydroxyethoxy)methyl]Jthymine (41e)

1,1-Dimethylethanethiol (2.3 mL, 20 mmol) @ DMF (10 mL) 33X THF (15 mL)
PARIZ NaH (60% in oil, 0.8 g, 20 mmol) Zfil1Z 90 °C, 30 7L . & 5 N/ REHR
2 HEPT (617 mg, 2 mmol) Z Nz X 512 30 /M HE L7z, KINRERIRICEL
AcOH Z#mAHfL., WEEBHEL Iz, REZUNTIVAITLAZOARNT T T 4 —
(CHCI3-MeOH; 50:1, v/v) XU ODS U 14 )L HPLC (MeCN-H-0; 7:3, v/v) IZ &
DL, toluene THREEMLL 4le 2157,

Yield 236 mg (41%); mp 114-115 °C (toluene); UV MeOH) Amax 280 nm (e 8800);
MS m/z 231 (M—Bu-t); 'H NMR (CDCl;) § 1.41 (s, 9H, CMey), 2.19 (br, 1H, OH),
2.27 (s, 3H, 5-Me), 3.68-3.70 (m, 4H, OCH.CH-0), 5.74 (s, 2H, NCH.O), 8.40 (br,
1H, NH). Anal. Calcd. for C12H2N-20.S: C, 49.98; H, 6.99; N, 9.72. Found: C, 50.06;
H, 7.06; N, 9.82.

6-(Benzylthio)-1-[(2-hydroxyethoxy)methyl]Jthymine (41f)

4le DHE EFERIC. benzyl mercaptane (2.3 mL, 20 mmol) & HEPT (617 mg, 2
mmol) Z iz S & 41f 21572,

Yield 471 mg (73%); mp 154.5-156 °C (EtOAc); UV (MeOH) Amax 279 nm (e 7600);
MS m/z 322 (M*); 'H NMR (CDCl;) § 2.02 (s, 3H, 5-Me), 3.70-3.83 (m, 4H,
OCH.CH-0), 4.08 (s, 2H, SCH-Ph), 5.51 (s, 2H, NCH-0), 7.15-7.40 (m, 5H, Ph),
8.31 (br, 1H, NH). Anal. Calcd. for CisHisN20O.S: C, 55.89; H, 5.63; N, 8.69; S, 9.95.
Found: C, 56.10; H, 5.71; N, 8.30; S, 9.68.

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-6-(phenylsulphinyl)thymine
(42)

24a (15 g, 35.5 mmol) Z CHCI; (200 mL) IZ¥& 7 L. 70% 3-chloroperbenzoic acid
(12.5 g, 50 mmol) ZiNA. =ifk. 2KHEHEE L, OSSR ZRIERGE L. K& % ODS &
URTIVAHT L0 NI 57 40— MeOH-H:0; 9:1, v/v) THREE, EtOH-H.O TH
it L 42 157z,

Yield 14.2 g (91%); mp 107-108 °C (EtOH-H-20); UV (MeOH) Amax 282 nm (e 8100);
MS m/z 381 (M+-Bu-t); tH NMR (CDCls) § 0.02 (s, 6H, Me,Si), 0.86 (s, 9H, Me;O),
2.10 (s, 3H, 5-Me), 3.56 (s, 4H, SIOCH,CH-0), 5.52, 5.79 (ABq, J = 10.3 Hz, 2H,
NCH.0), 7.52-7.67 (m, 5H, SOPh), 8.30 (br, 1H, NH). Anal. Calcd. for
C20H30N2055Si: C, 54.77; H, 6.89; N, 6.39. Found: C, 54.61; H, 6.94; N, 6.44.

1-[(Hydroxyethoxy)methyl]-6-(phenylsulphinyl)thymine (43)
42 (1 mmol) 2 AcOH-THF-H.O (156mL; 2:2:1, v/v/v) IZIEM L. Eif. 14 Bk
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%, BEEMEL., A% toluene-EtOH X 0 Hfs& L7z,

Yield 88%; mp 130 °C (toluene-EtOH); UV (MeOH) Amax 282 nm (e 8100); MS m/z
323 (M*); 'TH NMR (CDCls) 8 2.22 (s, 3H, 5-Me), 3.51 (s, 4H, OCH.CH-0), 5.48, 5.71
(ABq, J=10.3 Hz, 2H, NCH.0O), 7.55-7.69 (m, 5H, SOPh), 8.83 (br, 1H, NH). Anal.
Calcd. for Ci4HisN20sS: C, 51.84; H, 4.97; N, 8.64. Found: C, 51.67; H, 4.92; N,
8.59.

1-[(2-Hydroxyethoxy)methyl]-6-oxythymines (44a-c) D—fix & k%

Alcohol & % W\id phenol (10 mmol) @ =Y 7 A¥E O THF (10 mL) B&¥&E#RIZ 42 (439
mg, 1 mmol) Zi1A. =R, 1.5 FEEHERL 2. 55 N/2EiRIZAEF1 NHLCL 7K (20 mL)
Z A, EtOAc (60 mL) THiItH L. A8z T L7z, &&% ODS > U ho7 )V h
L7 N7 5T 4 — MeOH-H,0; 8:2, v/v) THEL ., EEILAYD TBS {Ri#&k 2z
G0 BRI L7z, FEE %2 AcOH-THF-H,O (156mL; 2:2:1, v/v/v) IZIEN L, =
IR, 14 ReEERE. WERERK L. %E2Z toluene THEER L7z,

1-[(2-Hydroxyethoxy)methyl]-6-methoxythymine (44a)

Yield 55%; mp 168 °C (toluene); UV (MeOH) Amax 263 nm (¢ 9900); MS m/z 230
(MH); 'H NMR (Me2SO-ds) 8 1.76 (s, 3H, 5-Me), 3.45-3.53 (m, 4H, OCH.CH-0), 3.92
(s, 3H, OMe), 4.63 (t, J=5.3 Hz, 1H, OH), 5.15 (s, 2H, NCH-0), 11.31 (br, 1H, NH).
Anal. Calcd. for CoHiuN:2Os: C, 46.96; H, 6.13; N, 12.17. Found: C, 46.67; H, 6.35;
N, 12.10.

6-(Cyclohexyloxy)-1-[(2-hydroxyethoxy)methyl]Jthymine (44b)

Yield 53%; mp 143-144 °C (toluene); UV (MeOH) Amax 265 nm (¢ 11000); MS m/z
298 (M*); 'H NMR (CDCl3) 6 1.21-2.16 (m, 10H, cyclohexyl), 1.92 (s, 3H, 5-Me),
3.71-3.79 (s, 4H, OCH.CH-0), 4.35 (m, 1H, OCH), 5.35 (s, 2H, NCH-0), 8.10 (br,
1H, NH). Anal. Calcd. for C14H22N-Os: C, 56.36; H, 7.43; N, 9.39. Found: C, 56.00;
H, 7.26; N, 9.35.

1-[(2-Hydroxyethoxy)methyl]-6-(phenoxy)thymine (44c)

Yield 64%; mp 112 °C (toluene); UV (MeOH) Amax 265 nm (e 10000); MS m/z 292
(M#); 'H NMR (CDCls) 6 1.69 (s, 3H, 5-Me), 3.58-3.69 (m, 4H, OCH,CH,0), 5.33 (s,
2H, NCH-0), 6.99 [dd, J=8.1, 1.0 Hz, 2H, OPh(H-2,6)], 7.17 [tt, J=8.1, 1.0 Hz, 1H,
OPh(H-4)], 7.39 [t, J = 8.1 Hz, 2H, OPh(H-3,5)], 8.03 (br, 1H, NH). Anal. Calcd. for
C1aHi6N20s: C, 57.53; H,5.52; N, 9.58. Found: C, 57.75; H, 5.60; N, 9.59.

6-(Cyclohexylamino)-1-[(2-hydroxyethoxy)methyl]thymine (44d)

Cyclohexylamine (1.1 mL, 8 mmol) @ dioxane (10 mL) & #IZ 42 (175 mg, 0.4
mmol) Z A . 48 KRR L /2. SR & ERMER. 7RE I 10% 7 T2 BK (30
mL) & EtOAc (30 mL) Z A E. L. EtOAc J@7Z 10% 7 T /K (2x 10 mL). #IF1
NaHCO; 7k (2 x 10 mL), B X UEEFT NaCl /K (2 x 10 mL) THHE L. BIEEM L 72,
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¥& %2 ODS U RTINS L8 T T 74— MeOH-H0; 8:2, v/v) THEL.
AL S D TBS fREMR 2T Ol 2 )i Lz, & %2 AcOH-THF-H,O (15mL;
2:2:1, v/v/V) TN L, iR, 14 FEE PR, BERGE L. EEZ toluene K D His
i L 44d 21577,

Yield 102 mg (86%); mp 139-140 °C (toluene); UV (MeOH) Amax 286 nm (¢ 18000);
MS m/z 297 (M"); 'H NMR (CDCl;) 8 1.15-2.00 (m, 10H, cyclohexyD, 1.92 (s, 3H,
5-Me), 3.44 (m, 1H, NHCH) 3.74-3.82 (m, 4H,0CH.CH-0), 4.76 (d, J= 9.0 Hz, 1H,
NHCH), 5.44 (s, 2H, NCH)O), 7.89 (br, 1H, NH). Anal. Calcd. for
C14H23N304-1/4H,0: C, 55.71; H, 7.85; N, 13.92. Found: C, 55.63; H, 7.84; N,
13.98.

1-[(2-Hydroxyethoxy)methyl]-6-(phenylamino)thymine (44e)

Butyllithium (6 mmol) @ hexanes &Rz -70 *CIcwHIL . EFELIR F. HE LN
5 aniline (0.55 mL, 6 mmol) @ THF (7.5 mL) i§#&Z# FL. 15 ML=, &5
N7-RREWRIC 42 (263 mg, 0,6 mmol) @ THF (7.5 mL) I8 % -70 ‘CEZ R BN K
L. 0%, RINER%Z -60 "CETLAE, 16 pRE#AL L. iz 10% 7 T
B27K B0 mL) ITIA, Z D% 44d DG E[F UM, B, BRI ACOH UM ZTTW,
SO & JEHE .. TR Z toluene K D FHE R L 4e 21572,

Yield 145 mg (83%); mp 178.5 °C (toluene); UV (MeOH) Amax 304 nm (e 14000); MS
m/z 291 (M%); 'H NMR (Me.SO-ds) & 1.50 (s, 3H, 5-Me), 3.39-3.49 (m, 4H,
OCH.CH-0), 4.74 (br, 1H, OH), 5.19 (s, 2H, NCH.0O), 6.77 [dd, J=7.9, 1.2 Hz, 2H,
Ph(H-2,6)], 6.84 [tt, J = 7.9, 1.2 Hz, 1H, Ph(HH-4)], 7.22 [t, J = 7.9 Hz, 2H,
Ph(H-3,5)], 7.98 (br, 1H, NHPh), 11.29 (br, 1H, NH). Anal. Calcd. for
C14H17N3041/4H,0: C, 56.85; H, 5.96; N, 14.21. Found: C, 56.83; H, 5.83; N,
14.02.

6-Chloro-1-({[(2-fert-butyldimethylsilyl)oxy]ethoxy}methyl)thymine (45)

10 (629 mg, 2 mmol) ® THF 8 mL) iE#kZ-70 "CITWAIL ., EHR K ~. 0.6 M
LDA-THF ## (10 mL, 5 mmol) % SRR -70 ‘CZ A2 NEDITH F Lz, 1K
W%, p-toluenesulfonyl chloride (763 mg, 4 mmol) @ THF (5 mL) & % [ is
IR =70 *CZREABNWE DM F L. TR L 2. RISHKIZ AcOH (0.25 mL) %
MZISZE D, SRR ZERETLEAS Y, KSR ZETEERL ., &2 U D
TIIVH S A7 8~ k757 4 — (CHCls-hexane; 8:2, v/v) THEL 45 215/-, F7-.
HFYIE (10) 2 280 mg (44%) [ L 7=,

Yield 356 mg (61%); MS m/z 348, 350 (M+, 3:1; intensity); 'H NMR (CDCls) 6 0.06
(s, 6H, Me.SD, 0.89 (s, 9H, MesC), 2.06 (s, 3H, 5-Me), 3.70, 3.77 (A:B., 4H,
SiOCH.CH-0), 5.54 (s, 2H, NCH-0), 8.24 (br, 1H , NH).
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6-Chloro-1-[(2-hydroxyethoxy)methyl]thymine (47)

45 (1 mmol) 72 AcOH-THF-H,O (15mL; 2:2:1, v/v/v) IZIE" L. =ik, 14 gk
%, BEEMEL., A% toluene-EtOH X 0 Hfs& L7z,

Yield 84%; mp 127-128 °C (toluene-EtOH); UV (MeOH) Amax 267 nm (e 9800); MS
m/z 234 and 236 (M"); 'H NMR (CDCls) & 1.95 (br, 1H, OH), 2.07 (s, 3H, 5-Me),
3.71-3.80 (s, 4 H, OCH.CH-0), 5.55 (s, 2 H, NCH-0), 8.37 (br, 1 H, NH). Anal.
Calcd. for CsHiiCIN:O4: C, 40.95; H, 4.73; N, 11.94. Found: C, 41.20; H, 4.76; N,
11.97.

Benzyl bromide % H |\ 7= 6-benzyl-1-({[(2-fert-butyldimethylsilyl)oxy]ethoxy}-
methyl)thymine (48) &R D

10 (629 mg, 2 mmol) ® THF 8 mL) iE#kZ-70 "CITWAIL ., EHRKii ~. 0.6 M
LDA-THF {##& (10 mL, 5 mmol) % SRR -70 ‘CZ AWK DT F Lz, 1K
%, benzyl bromide (684 mg, 4 mmol) @ THF (5 mL) A& Z )ik nt —70 °C
A NESITH L. 1TREEBR LU 2. KONRIZ AcOH (0.25 mL) ZMA K% 1k
D, KNERZZERETER I, RIBKZHITERGEL., REZUNTIVIT LY
0~ k22 74— (CHClz-hexane; 8:2, v/v) THEL /=, TOEEERHY (62 me)
Z1%. 10 (490 mg, 78%) % [AN L 7z,

WG AR & AcOH-THF-H,O (15mL; 2:2:1, v/v/v) T=Ei&, 14 B L, TBS
HEBRELEZE, UM AEITLAZOR NS5 T7 4 —CRELBEREZTT-> 72,

UV (MeOH) Amax 222 nm, (MeOH-1N NaOH 7K ; 1:1, v/V) Amax 222 nm; MS m/z
290 (M*); 'H NMR (CDCl3) 8 1.13 (s, 3H, 5-Me), 1.87 (t, J=5.1 Hz, 1H, OH), 2.63 (d,
J =4.6 Hz, 1H, CHCHPh), 3.39 (d, J = 4.6 Hz, 1H, CHCHPh), 3.71 (m, 4H,
OCH.CH-0), 5.19, 5.29 (ABq, J=10.6 Hz, 2H, NCH-0), 7.25-7.32 (m, 5H, Ph); 13C
NMR (CDCl3) & 13.03 (s), 27.89 (@), 35.37 (1), 43.38 (1), 61.67 (d), 70.17 (d), 76.90
(d), 127.87 (1), 128.79 (1), 129.01 (t), 132.62 (q), 151.06 (@), 171.49 (@). TN 5DFT—
¥ & CH M B B X O long range C-H # B & & ©»
2,4-diaza-2-[(2-hydroxyethoxy)-methyl]-6-
methyl-7-phenylbicyclo[4.1.0]heptane-3,5-dione & #5E L7z, > T. LFidkiErR
B3 cyclopropane Ak (49, vield 7.7%) T - 7=,

6-Benzoyl-1-({[(2-fert-butyldimethylsilyl)oxy]ethoxy}methyl)thymine (50)

10 (629 mg, 2 mmol) ® THF 8 mL) iFikZ-70 ‘CiIZmHAI L. EFR XK F. 0.5 M
LDA-THF #& (10 mL, 5 mmol) % SR -70 "CZ#A WK DI F Lz, 1k
%, benzoyl chloride (562 mg, 4 mmol) ® THF (5 mL) {&#& 2 SRR A -70 °
CEBABNVWEDITIH L., 1R L7z, SOS#IZ AcOH (0.25 mL) Z2MA i &
1k, RIGERZ =R ETEFSER, RONRERIEREL. REZ VATV 4L
71X ~2J'Z 7 4 — (CHCls-hexane; 8:2, v/v) THHL 50 Z15%7=,
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Yield 695 mg (83%): 'H NMR (CDCls) 8 -0.71 (s, 6H, Me.SD), 0.81 (s, 9H, MesO),
2.06 (s, 3H, 5-Me), 3.28-3.47 (s, 4H, SIOCH.CH:0), 4.99, 5.50 (br x 2, 1H x 2,
NCH.0), 7.54 [t, J = 8.0 Hz, 2H, COPh(H-3,5)], 7.69 [tt, J = 8.0, 1.5 Hz, 1H,
COPh(H-4)], 7.94 [dd, J= 8.0, 1.5 Hz, 2H, COPh(H-2,6)], 8.53 (br, 1H, NH).

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-6-(1-hydroxy-1-phenyl-
methyl)thymine (51)

50 (300 mg, 0.72 mmol) ® EtOH (10 mL) ##& 12 NaBH4 (200 mg, 5.3 mmol) Z fill & .
SR, 14 FFRIEIR L 7=, KONKIC dry ice (10 @) Z#NA 20 fHEEPEE. BERMHEL. 3%
& % EtOAc (50 mL) 1AM LTz, ik %z faf0 NaCl /K (2 x 50 mL) THEZ, EtOAc 8
Z MgSO4 TH M. &, JRHE L300 mg (quant.) ® 51 % syrup &L THz., ZDLE
PNIFEE /RO RN =,

6-(1-Acetoxy-1-phenylmethyl)-1-({[(2-tert-butyldimethylsilyl)oxy]ethoxy}-
methyl)thymine (52)

51 (300 mg, 0.72 mmol), pyridine (10 mL) . BX N Ac.O (0.2 mL, 2.2 mmol) DiE
B Z =R, 16 REHEE L 2. KSR MeOH (10 mL) Z 1A S 5122, 14 K
HEEL., BIERMELZ. &% EtOAc (20 mL) IZ¥E/ L. fgfl NaHCO; /K (2 x 15 mL)
BRORIF NaCl K T L. EtOAc J# & MgSO4 THz#E, TEH. JTRHE L 52 2157,

Yield 303 mg (92%); 'H NMR (CDCls) & -0.02 (s, 6H, Me2Si), 0.83 (s, 9H, Me;O),
1.93 (s, 3H, 5-Me), 2.24 (s, 3H, MeCO), 3.55-3.64 (m, 4H, SIOCH,CH-0), 5.45, 5.51
(ABq, J=13.2 Hz, 2H, NCH-0), 7.01 (s, 1H, AcOCH), 7.28-7,40 (m, 5H, Ph), 8.26
(br, 1H, NH).

6-Benzyl-1-({[(2-tert-butyldimethylsilyl)oxy]ethoxy}methyl)thymine (48)

52 (151 mg, 0.33 mmol) @ EtOH (10 mL) {##RIZ Pd-C (10%, 20 mg) A, 1%JE
DKRFFHK . 55 °C. 6 FrffE#H: Uiz, MEZJEmIC R DRE ., IR 2 RERE L.
A& % hexane £V FHifliin L 48 2157,

Yield 114 mg (86%); mp 110-112 °C (hexane); UV (MeOH) Amax 268 nm (¢ 10100);
MS m/z 347 (M+-Bu-t); tH NMR (CDCls) 8§ 0.05 (s, 6H, Me,Si), 0.88 (s, 9H, Me;O),
2.01 (s, 3H, 5-Me), 3.64, 3.74 (A:B., 4H, SIOCH.CH-0), 4.17 (s, 1H, CH-Ph), 5.17
(s, 2H, NCH;0O), 7.11 [dd, J = 6.5, 1.6 Hz, 2H, Ph(H-2,6)], 7.30-7.35 [m, 3H,
Ph(H-3,4,5)], 8.04 (br, 1H, NH). Anal. Calcd. for C»H3:N-0.Si: C, 62.34; H, 7.97; N,
6.92. Found: C, 62.01; H, 7.99; N, 6.90.

6-Benzyl-1-[(2-hydroxyethoxy)methyl]thymine (53a)

48 (1 mmol) Z AcOH-THF-H.O (15ml.; 2:2:1, v/v/V) I8/ L., Z=i&. 14 KRk
%, BEBKEL., BEE2UASINVATLAZOXNT ST 40— (CHCL) THEL ., 53a
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Zsyrup & LTz,

Yield 72%; UV (MeOH) Amax 268 nm (e 7200); MS m/z 290 (M*); 'H NMR (CDCl3) &
1.84 (t, J=5.2 Hz, 1H, OH), 2.02 (s, 3H, 5-Me), 3.68-3.74 (s, 4H, OCH.CH-0), 4.15
(s, 2H, CH.Ph), 5.20 (s, 2H, NCH-0O), 7.13 [dd, J = 6.1, 1.3 Hz, 2H, Ph(H-2,6)],
7.27-7.39 [m, 3H, Ph(H-3,4,5)], 8.17 (br, 1H, NH). Anal. Calcd. for
C15H1sN204-1/2H.0: C, 60.19; H, 6.40; N, 9.36. Found: C, 60.13; H, 6.42; N, 9.60.

6-Substituted 1-[(2-hydroxyethoxy)methyl]thymines (53b,c) D—ix& &

50,51 (1 mmol) 2 AcOH-THF-H,O (156mL; 2:2:1, v/v/v) IZI&M L. =ik, 14 KR
HERE. WUEEHE L. A 20 Y7 ia i L 0 Ffi i U7,

6-Benzoyl-1-[(2-hydroxyethoxy)methyl]thymine (53b)

Yield 65%; mp 127-128 °C (toluene-EtOH); UV (MeOH) Amax 256 nm (¢ 18000);
MS m/z 304 (M*); 'H NMR (CDCls) 8 1.74 (s, 3H, 5-Me), 3.38-3.57 (m, 4H,
OCH:CH-0), 5.14, 5.33 (br x 2, 1H x 2, NCH:O), 7.58 [t, J = 8.2 Hz, 2H,
COPh(H-3,5)], 7.72 [tt, J = 8.2, 1.4Hz, 1H, COPh(H-4)], 7.96 [dd, J = 8.2, 1.4Hz,
2H, COPh(H-2,6)], 8.60 (br, 1H, NH). Anal. Calcd. for CisHi6N:Os: C, 59.21; H,
5.30; N, 9.21. Found: C, 59.08; H, 5.31; N, 8.93.

1-[(2-Hydroxyethoxy)methyl]-6-(1-hydroxy-1-phenylmethyl)thymine (53c)

Yield 90%; mp 179-180 °C (CHCls); UV (MeOH) Amax 270 nm (¢ 9400); MS m/z 306
(MH); 'H NMR (Me2SO-ds) 8 1.67 (s, 3H, 5-Me), 3.30-3.39 (m, 4H, OCH.CH-0), 4.54
(t, J=5.2 Hz, 1H, CH.OH), 5.24, 5.29 (ABq, J=11.5 Hz, 2H, NCH-0), 6.06 (d, J=4.8
Hz, 1H, PhCHOH), 6.50 (d, J= 4.8 Hz, 1H, PhCHOH), 7.23-7.35 (m, 5H, Ph), 11.46
(br, 1H, NH). Anal. Calcd. for C;sHisN.Os1/4H,O: C, 57.96; H, 6.00; N, 9.01.
Found: C, 57.91; H, 5.88; N, 8.89.

6-Bromo-1-({[(2-tert-butyldimethylsilyl)oxy]ethoxy}methyl)thymine (54)

10 (629 mg, 2 mmol) ® THF (8 mL) {A# % -70 ‘CITHmAIL . EHR K K. 0.6 M
LDA-THF &# (10 mL, 5 mmol) Z IS #RIRAY —70 ‘CZ A /ZNWE DI F L7z, 1K
M#E##E. a-bromoacetophenone (796 mg, 4 mmol) @ THF (5 mL) AR 2 X iR
N =70 CZHAZNWEDITIH L. 1REEHEL 2, RS’ AcOH (0.25 mL) ZfnA
vz k., KINRIRZEBRETEASIEZ, KIGKZRTERL., E&E2 U 7))
NhS L7 8x 757 ¢ — (CHCl-hexane; 8:2, v/v) THEL 54 5=, £7-. HEY
H (10) Z 359 mg (567%) AN L 7=,

Yield 250 mg (32%); MS m/z 392, 394 (M+, 1:1; intensity); 'H NMR (CDCls) 6 0.06
(s, 6H, Me:Si), 0.89 (s, 9H, Me;C), 2.10 (s, 3H, 5-Me), 3.76, 3.79 (A:B., 4H,
SiIOCH.CH-0), 5.59 (s, 2H, NCH-0), 8.46 (br, 1H, NH).

6-Bromo-1-[(2-hydroxyethoxy)methyl]thymine (55)
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54 (1 mmol) Z AcOH-THF-H,O (156mL; 2:2:1, v/v/Vv) IZI&/n L. =HiR. 14 R
%, BEEMEL., A% toluene-EtOH X 0 Hfs& L7z,

Yield 73%; mp 140 °C (toluene-EtOH); UV (MeOH) Amax 270 nm (¢ 9100); MS m/z
278 and 280 (M+); '"H NMR (CDCls) 8 1.95 (t, 1H OH), 2.10 (s, 3H, 5-Me), 3.71-3.79
(m, 4H, OCH,CH-0), 5.60 (s, 2H, NCH.0), 8.34 (br, 1H, NH). Anal. Calcd. for
CsH11BrN-Og: C, 34.43; H, 3.97; N, 10.04. Found: C, 34.69; H, 3.99; N, 10.02.

6-Alkynyl-1-({[(2-tert-butyldimethylsilyl)oxy]ethoxy}methyl)thymines (57a-c) D —fiz &
BiE

5614 (534 mg, 1 mmol) IZ EtsN (10 mL). MeCN (3 mL). bis(triphenylphosphine)-
palladium(ID) dichloride (70.2 mg, 0.1 mmol). 3 & copper(D iodide (19 mg, 0.1
mmol) ZMA7z. ZOIRERICpropyne gas 2R EZAAZS 60 °C. 2K, H 2 Wi
WAk D alkyne (3 mmol) ZfNz. 60 °C. 1.5 Kkl 7z, KGR E=ZRETHPL.,
BIEEMHEL., BREZUATINAT L7 OX NT T T 4 — (EtOAc-hexane; 3:7v/v) T
Bz,

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-6-(2-methylethynyl)thymine

(587a)

Yield 204 mg (568%); IR (KBr) 2230 cm!; 'H NMR (CDCls) 8 0.07 (s, 6H, Me,Si), 0.89
(s, 9H, MesC), 2.07 (s, 3H, 5-Me), 2.19 (s, 3H, C=CMe), 3.69, 3.68 (A:B,, 4H,
SiOCH:.CH-0), 5.47 (s, 2H, NCH-0), 8.29 (br, 1H, NH).

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-6-(2-phenylethynyl)thymine

(57b)

Yield 342 mg, (82%): IR (KBr) 2220 cm; 'H NMR (CDCls) § 0.04 (s, 6H, Me>Si),
0.86 (s, 9H, MesC), 2.19 (s, 3H, 5-Me), 3.74-3.78 (m, 4H, SiOCH:CH:0), 5.55 (s,
2H, NCH:0), 7.41-7.45 [m, 3H, C=CPh(H-3,4,5)], 7.74 [dd, J= 7.9, 1.8 Hz, 2H,
C=CPh(H-2,6)], 8.03 (br, 1H, NH).

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-6-[2-(trimethylsilyl)ethynyl]-

thymine (57¢)

Yield 472 mg (568%): IR (KBr) 2150 cm!; 'H NMR (CDCls) 8 0.06 (s, 6H, Me1Si), 0.29
(s, 9H, MesSi), 0.86 (s, 9H, MesC), 2.09 (s, 3H, 5-Me), 3.69, 3.76 (A:B,, 4H,
SiOCH:CH-0), 5.46 (s, 2H, NCH-0), 8.51 (br, 1H, NH).

6-Alkynyl-1-[(2-hydroxyethoxy)methyl]thymines (58a,b) D —f& & Bki%

57a,b (1 mmol) 2 AcOH-THF-H,O (15mL; 2:2:1, v/v/v) \ZIEN L. =ik, 14 KR
R, BEEMREL. EREE toluene-EtOH X D H#s& L 7=,

1-[(2-Hydroxyethoxy)methyl]-6-(2-methylethynyl)thymine (58a)

Yield 91%; mp 176 °C (toluene-EtOH); UV (MeOH) Amax 291 nm (¢ 12000); IR
(KBr) 2245 cm; MS m/z 238 (M*); 1H NMR (CDCls) & 2.08 (s, 3H, 5-Me), 2.22 (s,
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3H, C=CMe), 3.71-3.76 (m, 4H, OCH.CH-0), 5.48 (s, 2H, NCH-:0), 8.05 (br, 1H,
NH). Anal. Calcd. for C1;H14N2O41/4H.O: C, 54.43; H, 6.02; N, 11.54. Found: C,
54.35; H, 5.88; N, 11.52.

1-[(2-Hydroxyethoxy)methyl]-6-(2-phenylethynyl)thymine (58b)

Yield 84%; mp 220 °C (toluene-EtOH); UV (MeOH) Amax 314 nm (e 21000); IR
(KBr) 2210 cm*; MS m/z 300 (M*); 'H NMR (CDCl3) 8 2.20 (s, 3H, 5-Me), 3.74-3.78
(A2Bs, 4H, OCH,CH-0), 5.57 (s, 2H, NCH-0), 7.42-7.47 [m, 3H, C=CPh(H-3,4,5)],
7.57 [dd, J=7.9, 1.8 Hz, 2H, C=CPh(H-2,6)], 8.10 (br, 1H, NH). Anal. Calcd. for
Ci6Hi16N204: C, 63.99; H, 5.37; N, 9.33. Found: C, 63.99; H, 5.34; N, 9.33.

6-Ethynyl-1-[(2-hydroxyethoxy)methyl]thymine (58c)

57¢ (294 mg, 0.72 mmol) ® MeOH (86 mL) {&#&IZ 1N NaOH 7K (0.86 mL) Z iz,
iR, 2oMEE Lz, iRz IN HClL K THRIE., JBIEREME L. 5RE&Z EtOAc (30
mL) IZENL K @x 10 mL) THH Lz, EtOAc BZMEEML . BREZ
THF-AcOH-H:O (2:2:1, v/v, 25 mL) IZ{EN L. 14 KRR U7z, KOBNR 2 JlE R
#%. toluene (3 x 20 mL) THHI/K L. toluene-EtOH TH#5E: L 58¢ Z15%7=,

Yield 160 mg (99%); mp 157-158 °C (toluene-EtOH); UV (MeOH) Amax 289 nm (e
11000); IR (KBr) 2100 cm™'; MS m/z 224 (M+); 'H NMR (CDCls) § 2.03 (m, 1H, OH),
2.13 (s, 3H, 5-Me), 3.70-3.79 (m, 4H, OCH,CH-0), 3.93 (s, 1H, C=CH), 5.50 (s, 2H,
NCH-0), 8.32 (br, 1H, NH). Anal. Calcd. for C;0H2N2O4: C, 53.57; H, 5.39; N,
12.49. Found: C, 53.49; H, 5.44; N, 12.47.

1-[(2-Hydroxyethoxy)methyl]-6-vinylthymines (59a-c)D—f% & k%

58a-c (0.34 mmol), Pd-BaSOs (10%, 11 mg). EtOH (5 mL), BXUACOH (1 mL) @
BEKZ 1 [EOKRFHK . 1 HEOKRE (7.6mbL) MNHEINSET (K2 70H) |
FiRTHERB Lz, EBICXKDAEEZRE, % EtOH 2 x 5mL) THFL. BKRZS
DO, BEEMEL -, BEIC toluene (20 mL) ZMA. BEEMES. WM /RE CHES
L7z,

1-[(2-Hydroxyethoxy)methyl]-6-[2-(Z)-methylvinylJthymine (59a)

Yield 92%; mp 108-108.5 °C (toluene-EtOH); UV (MeOH) Amax 273 nm (e 9500);
MS m/z 240 (M*); 'H NMR (CDCls) & 1.66 (d, J= 5.4 Hz, 3H, CH=CHMe), 1.86 (s, 3H,
5-Me), 2.14 (t, J=5.4 Hz, 1H, OH), 3.66-3.78 (m, 4H, OCH.CH-0), 5.09, 5.46 (br x
2, 1H x 2, NCH-0), 6.16 (dg, J=12.0, 5.4 Hz, 1H, CH=CHMe), 6.19 (d, J=12.0 Hz,
1H, CH=CHMe), 8.72 (br, 1H, NH). Anal. Calcd. for C;;H;sN:O.: C, 54.99; H, 6.71;
N, 11.66. Found: C, 54.77; H, 6.72; N, 11.46.

1-[(2-Hydroxyethoxy)methyl]-6-[2-(Z)-phenylvinyl]thymine (59b)

Yield 88%; mp 113-114 °C (toluene-EtOH); UV (MeOH) Amax 249 nm (¢ 14000);
MS m/z 302 (M*); 'H NMR (CDCls) 8 1.67 (d, J= 1.1 Hz, 3H, 5-Me), 3.67-3.75 (m,
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4H, OCH,CH-0), 5.18, 5.58 (ABq, J=10.4 Hz, 2H, NCH.0), 6.31 (dq, J=12.4, 1.1
Hz, 1H, CH=CHPh), 6.89 (d, J = 12.4 Hz, 1H, CH=CHPh), 7.21-7.33 (m, 5H, Ph),
8.08 (br, 1H, NH). Anal. Calcd. for C;sHisN-O4: C, 63.57; H, 6.00; N, 9.23. Found:
C, 63.80; H, 6.06; N, 9.06.

1-[(2-Hydroxyethoxy)methyl]-6-vinylthymine (59c)

Yield 60%; mp 123-125 °C (toluene-EtOH); UV (MeOH) Amax 276 nm (e 8200); MS
m/z 226 (M*); 'H NMR (CDCls) & 2.00 (d, J=0.9 Hz, 3H, 5-Me), 3.72-3.79 (m, 4H,
OCH.CH-0), 5.31 (s, 2H, NCH-0), 5.63 [dd, J=17.7, 1.2 Hz, 1H, CH=CH(Z) H(E)],
5.89 [dd, J=11.6, 1.2 Hz, 1H, CH=CH(ZH(E)], 6.56 [m, 1H, CH=CH2], 8.08 (br, 1H,
NH). Anal. Calcd. for C;0H1aN:2O4: C, 53.09; H, 6.24; N, 12.38. Found: C, 52.94; H,
6.38; N, 12.20.

1-[(2-Hydroxyethoxy)methyl]-6-(phenylethyl)thymine (60)

58b (41.2 mg, 0.14 mmol) IZ EtOH (2 mL). dioxane (2 mL), BX KX AcOH (1 mL)
Zzmw s L, PAd-C (10%, 5 mg) ZiA., 1<EDKFESFHK T, =i, 1RHRHEE
L7z, fliZ1E8mIc K OBRE, % EtOH 2 x 5mL) T L. ERE25HE. BT
B L 7=, &2 EtOAc-hexane & D L 60 2157~,

Yield 40.1 mg (94%); mp 166 °C (EtOAc-hexane); UV (MeOH) Amax 268 nm (e
11800); MS m/z 304 (M*); 'H NMR (CDCls) & 1.95 (s, 3H, 5-Me), 2.88, 2.99 (A:Bs,
4H, CH.CH-Ph), 3.69-3.81 (m, 4H, OCH.CH-0), 5.35 (s, 2H, NCH-0), 7.15-7.38
(m, 5H, Ph), 8.04 (br, 1H, NH). Anal. Calcd. for CisH20N20O41/10H-O: C, 62.77; H,
6.65; N, 9.15. Found: C, 62.73; H, 6.60; N, 9.09.

1-[(2-Hydroxyethoxy)methyl]-6-phenylthymine (61)

56 (400 mg, 0.91 mmol) @ dioxane (20 mL) AR IZPhiSn (1.94 g, 4.54 mmol) B L
W bis(triphenylphosphine)palladium(I) dichloride (70.2 mg, 0.1 mmol) Zinx. %%
SR N 3 HIEEW L7z, KGR Z EtOH (20 mL) Ty, il L. 18K 2 JEENE L 7=,
A % THF-AcOH-H,O (10mL; 2:2:1, v/v/v) IZ&EN L. =Fild, 14 FiEER L. BT
B Lz, BEZUNTIVAS L0 NI T T 4 — (CHCls-MeOH; 98:2, v/v) THy
e, EtOH THidHLL 61 2157z,

Yield 74 mg (30%); mp 164-166 °C (EtOH); UV (MeOH) Amax 269 nm (¢ 11200); MS
m/z 276 (M*); '"H NMR (CDCl;) 8 1.66 (s, 3H, 5-Me), 2.05 (t, J=6.0 Hz, 1H, OH),
3.53 (t, J = 4.5 Hz, 2H, HOCH.CHO), 3.67 (m, 2H, HOCH-CH-0O), 4.96 (s, 2H,
NCH-0), 7.28-7.52 (m, 5H, Ph), 8.39 (br, 1H, NH). Anal. Calcd. for C14H14N-O4: C,
60.86; H, 5.84; N, 10.14. Found: C, 60.90; H, 5.58; N, 10.11.

6-(Arythio)-1-[(2-hydroxyethoxy)methyl]thymines (62a-y)D—ig& K /&
10 (2 mmol) @ THF (8 mL) &% Z2-70 *CIZHmAIL . EHR 55 K. 0.5 M LDA-THF &
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& (10 mL, 5 mmol) Z KRR -70 CEBA/ZNWEDITH K Lz, 1 RHEERE.
diaryl disulfide (873 mg, 4 mmol) @ THF (5 mL) I8 % MRS —70 °CZ2# 2 751
LWL, S5 1R Lz, T0%. MNRICEERZMA pH1.212L, =
BETREZ BV, 2EREEHR LUz, N ZK 20 mL) 120z, EtOAc (30 mL) THifl
H U7z, BHEE Z fgf1 NaHCO; 7K (20 mL) B KL OVgF1 NaCl /K (20 mL) T £,
MgSOs THz IR, 18, BMERHE L. BEZUATZINVASL270NT 5T 4 —
(CHCls-hexane; 8:2, v/v) TH#E, MY QAR THELL B ZE,
1-[(2-Hydroxyethoxy)methyl]-6-[(2-methylphenyl)thio]Jthymine (62a)

Bis(2-methylphenyl) disulfide z W\ 7z,

Yield 87%; mp 140-141 °C (toluene); UV (MeOH) Amax 276 nm (e 8100), 240 nm (e
9200); MS m/z 322 (M*); tH NMR (CDCls) 6 2.00 (s, 3H, 5-Me), 2.42 (s, 3H, SAr-Me),
3.62-3.67 (m, 4H, OCH.CH-0), 5.56 (s, 2H, NCH-:0), 6.98-7.22 (m, 4H, SAr), 8.46
(br, 1H, NH). Anal. Calcd. for CisHisN2O4S: C, 55.89; H, 5.63; N, 9.95. Found: C,
55.55; H, 5.60; N, 10.05.

6-[(2-Chlorophenyl)thio]-1-[(2-hydroxyethoxy)methyl]thymine (62b)

Bis(2-chlorophenyl) disulfide %\ 7z,

Yield 58%; mp 166-168 °C (toluene); UV (MeOH) Amax 275 nm (e 8200), 243 nm (e
10000); MS m/z 342 (M*); 'H NMR (CDCls) & 2.03 (s, 3H, 5-Me), 3.60-3.67 (m, 4H,
OCH:CH-0), 5.60 (s, 2H, NCH-0), 7.04-7.45 (m, 4H, SAr), 8.95 (br, 1H, NH). Anal.
Calcd. for C14HsCIN2OLS: C, 49.05; H, 4.41; N, 8.17; S, 9.35. Found: C, 49.20; H,
4.35; N, 7.91; S, 9.20.

1-[(2-Hydroxyethoxy)methyl]-6-[(2-nitrophenyl)thio]thymine (62c)

Bis(2-nitrophenyl) disulfide Z )7z,

Yield 52%; mp 193-195 °C (EtOAc-EtOH); UV (MeOH) Amax 351 nm (e 4300), 273
nm (¢ 12000), 237 nm (¢ 15000); MS m/z 353 (M*); 'H NMR (CDCl3) 8 2.12 (s, 3H,
5-Me), 3.47-3.62 (m, 4H, OCH.CH-0), 5.52 (s, 2H, NCH-0), 7.14 [dd, J=8.3, 1.2
Hz, 1H, SAr(H-6)], 7.43 [td, J=8.3, 1.2 Hz, 1H, SAr(H-4)], 7.58 [td, J=8.3, 1.2 Hz,
1H, SAr(H-5)], 8.34 [dd, J = 8.3, 1.2 Hz, 1H, SAr(H-3)], 8.50 (br, 1H, NH). Anal.
Calcd. for CisHisN3O6S: C, 47.59; H, 4.28; N, 11.89; S, 9.07. Found: C, 47.88; H,
4.30; N, 11.91; S, 9.13.

1-[(2-Hydroxyethoxy)methyl]-6-[(2-methoxyphenyl)thio]Jthymine (62d)

Bis(2-methoxyphenyl) disulfide Z W7z,

Yield 69%; mp 162-163 °C (toluene); UV (MeOH) Amax 283 nm (e 9000), 245 nm (e
8200); MS m/z 338 (M*); 'H NMR (CDCl3) & 1.99 (s, 3H, 5-Me), 3.67 (s, 4H,
OCH:CH-0), 5.68 (s, 2H, NCH-0), 6.88-7.31 (m, 4H, SAr), 8.62 (br, 1H, NH). Anal.
Caled. for CisHisN20sS-1/3H.0O: C, 52.32; H, 5.46; N, 8.14; S, 9.48. Found: C,
02.17; H, 5.26; N, 7.90; S, 9.57.

1-[(2-Hydroxyethoxy)methyl]-6-[(3-methylphenyl)thio]thymine (62e)
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Bis(3-methylphenyl) disulfide %z W\ /=,

Yield 63%; mp 116 °C (EtOAc-EtOH); UV (MeOH) Amax 275 nm (g 8000), 246 nm (e
9700); MS m/z322 (M*); tH NMR (CDCls) 6 2.08 (s, 3H, 5-Me), 2.33 (s, 3H, SAr-Me),
3.67 (s, 4H, OCH,CH:0), 5.59 (s, 2H, NCH:0), 6.98-7.25 (m, 4H, SAr), 9.04 (br,
1H, NH). Anal. Calcd. for CisHisN-O4S: C, 55.89; H, 5.63; N, 8.69; S, 9.95. Found:
C, 55.74; H, 5.60; N, 8.63; S, 9.73.

6-[(3-Ethylphenyl)thio]-1-[(2-hydroxyethoxy)methyl]thymine (62f)

Bis(3-ethylphenyl) disulfide % W\ /=,

Yield 57%; mp 102-103 °C (toluene-hexane); UV (MeOH) Amax 275 nm (g 8000),
245 nm (¢ 9600); MS m/z 336 (M*); 'H NMR (CDCl;) 8 1.22 (t, J = 7.6 Hz, 3H,
CH:Me), 2.08 (s, 3H, 5-Me), 2.62 (q, J = 7.6 Hz, 2H, CH:Me), 3.63-3.67 (m, 4H,
OCH:CH-0), 5.59 (s, 2H, NCH-0), 6.98-7.28 (m, 4H, SAr), 8.41 (br, 1H, NH). Anal.
Caled. for CisH20N204S1/6H.0: C, 56.62; H, 6.04; N, 8.25; S, 9.45. Found: C,
06.58; H, 5.92; N, 8.19; S, 9.29.

6-[(3-tert-Butylphenyl)thio]-1-[(2-hydroxyethoxy)methyl]thymine (62g)

Bis(3-tert-butylphenyl) disulfide Z W7z,

Yield 56%; mp 143-144 °C (toluene); UV (MeOH) Amax 275 nm (e 8100), 244 nm (e
9900); MS m/z 364 (M*); 'H NMR (CDCls) 8 1.29 (s, 9H, CMes), 2.09 (s, 3H, 5-Me),
3.60-3.68 (m, 4H, OCH-CH-0), 5.60 (s, 2H, NCH-0), 6.96 (dt, J=6.6, 2.0 Hz, 1H,
SAr), 7.23-7.32 (m, 3H, SAr), 8.44 (br, 1H, NH). Anal. Calcd. for C1sH24N-0.S: C,
59.32; H, 6.64; N, 7.69; S, 8.80. Found: C, 58.96; H, 6.61; N, 7.55; S, 8.53.

1-[(2-Hydroxyethoxy)methyl]-6-{[(3-hydroxymethyl)phenyl]thio}thymine (62h)

Bis({[3-(tert-butyldimethylsilyl)oxyJmethyl}phenyl) disulfide % A\ 7z,

Yield 44%; mp 134 °C (CHCly); UV (MeOH) Amax 276 nm (e 8100), 246 nm (g 9800);
MS m/z 338 (M? 'H NMR (Me2SO-ds) & 1.83 (s, 3H, 5-Me), 3.36-3.42 (m, 2H,
HOCH-CH-0O), 3.48 (t, J = 5.4 Hz, 2H, HOCH.CH-0), 4.45 (d, J = 5.8 Hz, 2H,
SAr-CH-OH), 4.60 (t, J = 5.3 Hz, 1H, HOCH.CH-0O), 5.25 (t, J = 5.8 Hz, 1H,
SAr-CH.OH), 5.41 (s, 2H, NCH-0), 7.12-7.35 (m, 4H, SAr), 11.69 (br, 1H, NH).
Anal. Calcd. for C;5HsN205S-1/5H.0: C, 52.68; H, 5.42; N, 8.19; S, 9.37. Found: C,
02.59; H, 5.31; N, 8.13; S, 9.45.

1-[(2-Hydroxyethoxy)methyl]-6-{[(3-trifluoromethyl)phenyl]thio}thymine (62i)

Bis[(3-trifluoromethyl)phenyl] disulfide Z f W\ 7z,

Yield 61%; mp 126 °C (toluene); UV (MeOH) Amax 277 nm (e 8700), 247 nm (e
11000); MS m/z 376 (M*); 'H NMR (CDCls) 8 2.08 (s, 3H, 5-Me), 3.61-3.69 (m, 4H,
OCH.CH-0), 5.60 (s, 2H, NCH-0), 7.33-7.57 (m, 4H, SAr), 8.30 (br, 1H, NH). Anal.
Calcd. for CisHisFsN2O4S: C, 47.87; H, 4.02; N, 7.44; S, 8.52. Found: C, 47.85; H,
3.89; N, 7.40; S, 8.40.

6-[(3-Fluorophenyl)thio]-1-[(2-hydroxyethoxy)methyl]thymine (62j)
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Bis(3-fluorophenyl) disulfide %z MW 7z,

Yield 44%; mp 114-115 °C (toluene-EtOH); UV (MeOH) Amax 276 nm (e 8900), 243
nm (¢ 10000); MS m/z 326 (M*); 'H NMR (Me>SO-ds) & 1.83 (s, 3H, 5-Me), 3.37 (m,
2H, HOCH-CH-0), 3.47 (t, J = 4.8 Hz, 2H, HOCH.CH-0), 4.57 (t, J=5.4 Hz, 1H,
OH), 5.39 (s, 2H, NCH-0), 7.05-7.44 (m, 4H, SAr), 11.67 (br, 1H, NH). Anal. Calcd.
for Ci1sHisFN2O4S: C, 51.53; H, 4.63; N, 8.58; S, 9.82. Found: C, 51.52; H, 4.62; N,
8.55; S, 9.63.

6-[(3-Chlorophenyl)thio]-1-[(2-hydroxyethoxy)methyl]thymine (62k)

Bis(3—chlorophenyl) disulfide Z M), 62k % syrup & L Tz,

Yield 68%; UV (MeOH) Amax 276 nm (e 8200), 248 nm (¢ 10000); MS m/z 342 (M+);
IH NMR (CDCls) & 2.08 (s, 3H, 5-Me), 3.67 (s, 4H, OCH,CH-0O), 5.59 (s, 2H,
NCH:0), 7.07-7.29 (m, 4H, SAr), 9.36 (br, 1H, NH). Anal. Calcd. for
C14H15CIN2O4S-1/5H.0: C, 48.54; H, 4.48; N, 8.09; S, 9.26. Found: C, 48.63; H,
4.26; N, 7.92; S, 8.89.

6-[(3-Bromophenyl)thio]-1-[(2-hydroxyethoxy)methyl]Jthymine (621)

Bis(3-bromophenyl) disulfide Z MW, 621 Z syrup & L TH7z.

Yield 56%; UV (MeOH) Amax 276 nm (e 8200), 250 nm (¢ 10000); MS m/z 386, 388
(M#); 'H NMR (CDCls) 6 2.09 (s, 3H, 5-Me), 3.65-3.69 (m, 4H, OCH,CH0), 5.59 (s,
2H, NCH:0), 7.12-7.43 (m, 4H, SAr), 8.59 (br, 1H, NH). Anal. Calcd. for
C14H15BrN-04S-1/5H,0: C, 43.02; H, 3.97; N, 7.17; S, 8.20. Found: C, 43.00; H,
3.79; N, 6.89; S, 8.51.

1-[(2-Hydroxyethoxy)methyl]-6-[(3-iodophenyl)thio]thymine (62m)

Bis(3-iodophenyl) disulfide % W\ 7z,

Yield 51%; mp 132-133 °C (toluene); UV (MeOH) Amax 228 nm (e 23000); MS m/z
434 (M+); 'H NMR (CDCls) 6 2.08 (s, 3H, 5-Me), 3.64-3.68 (m, 4H, OCH,CH-0), 5.58
(s, 2H, NCH:0), 7.06 [t, J = 7.8 Hz, 1H, SAr(H-5)], 7.18 [dt, J=7.8, 1.5 Hz, 1H,
SAr(H-6)], 7.56 [t, J=1.5 Hz, 1H, SAr(H-2)], 7.61 [dt, J= 7.8, 1.5 Hz, 1H, SAr(H-4)],
8.43 (br, 1H, NH). Anal. Calcd. for C4sH;5IN.O.S: C, 38.72; H, 3.48; N, 6.45; S, 7.38.
Found: C, 38.70; H, 3.35; N, 6.33; S, 7.15..

1-[(2-Hydroxyethoxy)methyl]-6-[(3-nitrophenyl)thio]Jthymine (62n)

Bis(3-nitrophenyl) disulfide Z M\ 7z,

Yield 54%; mp 130-131 °C (toluene-EtOH); UV (MeOH) Amax 245 nm (g 18000);
MS m/z 353 (M*); 'H NMR (CDCl;) & 2.08 (s, 3H, 5-Me), 3.59-3.72 (m, 4H,
OCH.CH-0), 5.63 (s, 2H, NCH:0), 7.52-7.58 (m, 2H, SAr), 8.07-8.16 (m, 2H, SAr),
9.25 (br, 1H, NH). Anal. Calcd. for Ci4HisN3O6S: C, 47.59; H, 4.28; N, 11.87; S,
9.07. Found: C, 47.69; H, 4.25; N, 11.80; S, 9.06.

1-[(2-Hydroxyethoxy)methyl]-6-[(3-hydroxyphenyl)thio]thymine (620)

Bis{[(3-tert-butyldimethylsilyl)oxyJphenyl} disulfide % v /=,

_78_



Yield 36%; mp 161-162 °C (toluene); UV (MeOH) Amax 282 nm (e 9100), 245 nm (e
8400); MS m/z 324 (M*); 'H NMR (Me2SO-dg) & 1.86 (s, 3H, 5-Me), 3.36-3.42 (m,
2H, HOCH-CH-0), 3.47 (t, J = 4.6 Hz, 2H, HOCH.CH-0), 4.59 (t, J=5.4 Hz, 1H,
HOCH-,CH-0), 5.39 (s, 2H, NCH:0O), 6.61-6.75 [m, 3H, SAr(H-2,4,6)], 7.15 [t, J =
8.3 Hz, 1H, SAr(H-5)], 9.67 (s, 1H, SAr-OH), 11.71 (br, 1H, NH). Anal. Calcd. for
C14H16N2055-1/6H,0: C, 51.37; H, 5.03; N, 8.56; S, 9.79. Found: C, 51.32; H, 4.89;
N, 8.47; S, 9.43.

1-[(2-Hydroxyethoxy)methyl]-6-[(3-methoxyphenyl)thio]Jthymine (62p)

Bis(3-methoxyphenyl) disulfide & W 7z,

Yield 70%; mp 129-131 °C (toluene); UV (MeOH) Amax 282 nm (e 9000), 245 nm (e
8500); MS m/z 338 (M*); 'H NMR (CDCl3) & 2.09 (s, 3H, 5-Me), 3.68 (s, 4H,
OCH.CH-0), 5.39 (s, 2H, NCH-0), 6.73-6.87 [m, 3H, SAr(H-2,4,6)], 7.24 [t, J=8.1
Hz, 1H, SAr(H-5)], 9.29 (br, 1H, NH). Anal. Calcd. for Ci5H;sN205S1/10H-0: C,
52.96; H, 5.39; N, 8.24; S, 9.42. Found: C, 52.95; H, 5.33; N, 8.15; S, 9.05.

1-[(2-Hydroxyethoxy)methyl]-6-[(4-methylphenyl)thio]thymine (62q)

Bis(4-methylphenyl) disulfide z W\ 7z,

Yield 67%; mp 128-129 °C (toluene); UV (MeOH) Amax 273 nm (e 8400), 247 nm (e
11000); MS m/z 322 (M*); ‘H NMR (CDCl3) & 2.06 (s, 3H, 5-Me), 2.33 (s, 3H,
SAr-Me), 3.67 (s, 4H, OCH,CH-0), 5.60 (s, 2H, NCH-0), 7.13 (s, 4H, SAr), 8.84 (br,
1H, NH). Anal. Calcd. for CisHisN-O4S: C, 55.89; H, 5.63; N, 8.69; S, 9.95. Found:
C, 55.75; H, 5.62; N, 8.64; S, 9.95.

6-[(4-Fluorophenyl)thio]-1-[(2-hydroxyethoxy)methyl]thymine (62r)

Bis(4-fluorophenyl) disulfide % H )7z,

Yield 63%; mp 103-104 °C (toluene); UV (MeOH) Amax 277 nm (e 7700), 242 nm (e
8200); MS m/z 326 (M*); 'H NMR (CDCl3) & 2.05 (s, 3H, 5-Me), 3.68 (s, 4H,
OCH.CH-0), 5.62 (s, 2H, NCH-0), 7.01-7.28 (m, 4H, SAr), 9.48 (br, 1H, NH). Anal.
Calcd. for CisHisFN2O4S: C, 51.53; H, 4.63; N, 8.58; S, 9.82. Found: C, 51.48; H,
4.58; N, 8.40; S, 9.89.

6-[(4-Chlorophenyl)thio]-1-[(2-hydroxyethoxy)methyl]thymine (62s)

Bis(4-chlorophenyl) disulfide %z 7z,

Yield 77%; mp 148-150 °C (toluene); UV (MeOH) Amax 251 nm (¢ 14000); MS m/z
342 (M*); 'H NMR (CDCly) 8 2.06 (s, 3H, 5-Me), 3.62-3.69 (m, 4H, OCH.CH-0), 5.59
(s, 2H, NCH-0), 7.17 [d, J = 8.7 Hz, 2H, SAr(H-2,6)], 7.32 [d, J = 8.7 Hz, 2H,
SAr(H-3,5)], 8.55 (br, 1H, NH). Anal. Calcd. for C14H;5CIN-O.S: C, 49.05; H, 4.41;
N, 8.17; S, 9.35. Found: C, 49.15; H, 4.38; N, 8.12; S, 9.57.

1-[(2-Hydroxyethoxy)methyl]-6-[(4-nitrophenyl)thio]thymine (62t)

Bis(4-nitrophenyl) disulfide % W 7z,

Yield 16%; mp 207-208 °C (EtOAc-EtOH); UV (MeOH) Amax 320 nm (e 13000), 290
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nm (¢ 11000); MS m/z 353 (M*); 'H NMR (CDCls) § 2.08 (s, 3H, 5-Me), 3.66 (s, 4H,
OCH.CH-0), 5.57 (s, 2H, NCH-0), 7.33 [d, J=9.0 Hz, 2H, SAr(H-2,6)], 8.20 [d, J=
9.0 Hz, 2H, SAr(H-3,5)], 8.43 (br, 1H, NH). Anal. Calcd. for C14Hi5N306S: C, 47.59;
H, 4.28; N, 11.87; S, 9.07. Found: C, 47.87; H, 4.42; N, 11.70; S, 8.72.
6-[(4-Cyanophenyl)thio]-1-[(2-hydroxyethoxy)methyl]thymine (62u)

Bis(4-cyanophenyl) disulfide %z H W 7z,

Yield 37%; mp 221-222 °C (EtOH-H:0); UV (MeOH) Amax 269 nm (¢ 22000); MS
m/z 333 (M*); 'H NMR (CDCls) & 2.07 (s, 3H, 5-Me), 3.63-3.67 (m, 4H, OCH.CH-0),
5.55 (s, 2H, NCH.0), 7.26 [d, J= 8.5 Hz, 2H, SAr(H-2,6)], 7.61 [d, J= 8.5 Hz, 2H,
SAr(H-3,5)], 8.17 (br, 1H, NH). Anal. Calcd. for CisHisN304S: C, 54.05; H, 4.54; N,
12.61; S, 9.62. Found: C, 54.13; H, 4.72; N, 12.39; S, 9.28.

1-[(2-Hydroxyethoxy)methyl]-6-[(4-hydroxyphenyl)thio]thymine (62v)

Bis{{(4-tert-butyldimethylsilyl)oxyJphenyl} disulfide % v 7z,

Yield 40%; mp 181-182 °C (EtOH); UV (MeOH) Amax 252 nm (¢ 13000); MS m/z 324
(MH); 'TH NMR (Me2SO-dg) 8 1.98 (s, 3H, 5-Me), 3.65 (s, 4H, OCH,CH-0), 3.95 (br,
1H, HOCH.CH0), 5.46 (s, 2H, NCH:0), 6.79 [d, J = 8.8 Hz, 2H, SAr(H-3,5)], 7.13
[d, J = 8.8 Hz, 2H, SAr(H-2,6)], 9.30 (s, 1H, SAr-OH), 11.28 (br, 1H, NH). Anal.
Calcd. for Ci14HiN205S-1/56H.O: C, 51.27; H, 5.04; N, 8.54; S, 9.78. Found: C,
51.40; H, 5.00; N, 8.47; S, 9.56.

1-[(2-Hydroxyethoxy)methyl]-6-[(4-methoxyphenyl)thio]Jthymine (62w)

Bis(4-methoxyphenyl) disulfide %z H W 7z,

Yield 62%; mp 108-109 °C (toluene); UV (MeOH) Amax 2562 nm (¢ 14000); MS m/z
338 (M*); 'H NMR (CDCls) 8 2.05 (s, 3H, 5-Me), 3.68 (s, 4H, OCH.CH-0), 5.64 (s,
2H, NCH.0), 6.87 [d, J = 8.9 Hz, 2H, SAr(H-3,5)], 7.22 [d, J = 8.9 Hz, 2H,
SAr(H-2,6)], 8.75 (br, 1H, NH). Anal. Calcd. for CisHisN2OsS: C, 53.24; H, 5.36; N,
8.28; S, 9.48. Found: C, 53.02; H, 5.32; N, 8.14; S, 9.09.

6-[(3,5-Dimethylphenyl)thio]-1-[(2-hydroxyethoxy)methyl]thymine (62x)

Bis(3,5-dimethylphenyl) disulfide % W\ 7z,

Yield 70%; mp 136-137 °C (toluene); UV (MeOH) Amax 275 nm (e 8000), 248 nm (e
9900); MS m/z336 (M*); 'H NMR (CDCls) § 2.08 (s, 3H, 5-Me), 2.28 (s, 6H, SArMe,),
3.63-3.68 (m, 4H, OCH,CH-0), 5.58 (s, 2H, NCH:0), 6.81 [d, J = 0.9 Hz, 2H,
SAr(H-2,6)], 6.89 [t, J=0.9 Hz, 1H, SAr(H-4)], 8.25 (br, 1H, NH). Anal. Calcd. for
Ci6H20N204S: C, 57.13; H, 5.99; N, 8.33; S, 9.53. Found: C, 57.06; H, 5.96; N, 8.29;
S, 9.47.

6-[(3,5-Dichlorophenyl)thio]-1-[(2-hydroxyethoxy)methyl]thymine (62y)

Bis(3,5-dichlorophenyl) disulfide Z W7z,

Yield 17%; mp 132-134 °C (hexane); UV (MeOH) Amax 253 nm (¢ 11000); MS m/z
376, 378, 380 (M*"); 'H NMR (CDCls) & 2.10 (s, 3H, 5-Me), 3.65-3.69 (m, 4H,
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OCH,CH0), 5.57 (s, 2H, NCH:0), 7.09 [d, J= 1.8 Hz, 2H, SAr(H-2,6)], 7.25 [t, J=
1.8 Hz, 1H, SAr(H-4)], 8.23 (br, 1H, NH). Anal. Calcd. for Ci4H14CLLN2O.S: C, 44.78;
H, 3.74; N, 7.43; S, 8.50. Found: C, 44.60; H, 3.72; N, 7.29; S, 8.26.

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-6-{[(3-methoxycarbonyl)-
phenyl]thio}thymine (63a)

3-(Methoxycarbonyl)benzenethiol (1.06 g, 6.3 mmol) @ DMF (15 mL) {5#&IZ. K
%K. NaH (60% in oil; 252 mg, 6.3 mmol) ZMMA. KInKRE=ERETETZ, 55
N7 EEWRIZ 42 (1.6 g, 3.6 mmol) Z A . =&, 1.5 FFREHEEL 2. KIS ITEH
NH4CI 7K (20 mL) Z A, EtOAc (50 mL) THiHI L. AHEfEZ MgSO, THaE. &,
BEEWE Lz, BEZ UMV L7 8% N7 57 ¢ — (CHCls-hexane; 8:2, v/v)
TH &%, EtOH THEiFEL 63a 21572,

Yield 834 mg (48%); mp 69-70 °C (EtOH); MS m/z 480 (M+); 'H NMR (CDCls) 6 0.03
(s, 6H, MesSi), 0.87 (s, 9H, MesC), 2.01 (s, 3H, 5-Me), 3.61-3.72 (m, 4H,
OCH:CH-0), 3.93 (s, 3H, COOMe), 5.61 (s, 2H, NCH-0), 7.36-7.42 (m, 2H, SAr),
7.80-7.96 (m, 2H, SAr), 8.41 (br, 1H, NH). Anal. Calcd. for C,:H3:N:O6SSi: C, 54.98;
H, 6.71; N, 5.83; S, 6.67. Found: C, 54.61; H, 6.70; N, 5.80; S, 6.63.

1-[(2-Hydroxyethoxy)methyl]-6-{[(3-methoxycarbonyl)phenyl]thio}thymine (63b)

63a (1 mmol) Z AcOH-THF-H.O (156mL; 2:2:1, v/v/v) IZIE L., =ik, 14 BRR
%, TR L. &% CHCls-hexane & 0 S L 63b 21572,

Yield 70%; mp 161-164 °C (CHCls-hexane); UV (MeOH) Amax 278 nm (e 8000); MS
m/z 366 (M*); 'H NMR (CDCls) & 2.05 (s, 3H, 5-Me), 3.60-3.72 (m, 4H, OCH.CH.0),
3.93 (s, 3H, COOMe), 5.63 (s, 2H, NCH-0), 7.39-7.45 (m, 2H, SAr), 7.91-7.97 (m,
2H, SAr), 8.70 (br, 1H, NH). Anal. Calcd. for C;sHisN20S'1/5H.O: C, 51.94; H,
5.01; N, 7.57; S, 8.67. Found: C, 51.90; H, 5.01; N, 7.52; S, 8.56.

1-[(2-Hydroxyethoxy)methyl]-6-{[ (methlycarbonyl)phenyl]thio]thymines (63c,d) D —fi%
aSEE

Mercaptoacetophenone (0.87 mmol) @ F kU™ A O DMF (10 mL) $RE&E#R IC 42
(263 mg, 0.6 mmol) ZfnA. =i, LRFEE#HEL . ROSRIZEF NH.CLK (20 mL) 2
A, EtOAc (50 mL) THIH L. A %Z MgSOs T, TEE. JERHEL 7z, KE
Z AcOH-THF-H,O (156mL; 2:2:1, v/v/v) \Z¥&EM L. =i, 14 FEEPER. W5 RE
L7z, &% ODS UM IVhoLr7ax T o7 40— MeOH-H0; 1:1, v/v) TH
e, EtOH-H.O THEffL L 7z,

1-[(2-Hydroxyethoxy)methyl]-6-{[(3-methlycarbonyl)phenyl]thio]thymine (63c)

Yield 43%; mp 169-170 °C (EtOH-H:0); UV (MeOH) Amax 272 nm (e 8000); MS m/z
350 (M*); 'H NMR (Me2SO-dg) & 1.83 (s, 3H, 5-Me), 2.56 (s, 3H, COMe), 3.35 (m,
2H, HOCH,CH-0), 3.47 (t, J= 5.0 Hz, 2H, HOCH.CH-0), 4.58 (t, J=5.5 Hz, 1H,
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OH), 5.42 (s, 2H, NCH-0), 7.43-7.60 (m, 2H, SAr), 7.81-7.87 (m, 2H, SAr), 11.73

(br, 1H, NH). Anal. Calcd. for Ci¢HisN20sS'1/5H.O: C, 54.29; H, 5.24; N, 7.91; S,

9.06. Found: C, 54.28; H, 5.12; N, 7.92; S, 9.10.
1-[(2-Hydroxyethoxy)methyl]-6-{[(4-methlycarbonyl)phenyl]thio]Jthymine (63d)

Yield 61%; mp 121-123 °C (EtOH-H:0); UV (MeOH) Amax 280 nm (e 19000); MS
m/z 350 (M*); 'H NMR (CDCls) 8 2.06 (s, 3H, 5-Me), 2.59 (s, 3H, COMe), 3.62-3.69
(m, 4H, OCH,CH,0), 5.58 (s, 2H, NCH-0), 7.27 [d, J= 8.4 Hz, 2H, SAr(H-2,6)], 7.91
[d, J= 8.4 Hz, 2H, SAr(H-3,5)], 9.68 (br, 1H, NH). Anal. Calcd. for Ci6H1sN:0sS: C,
54.85; H, 5.18; N, 8.00; S, 9.15. Found: C, 55.18; H, 5.27; N, 7.83; S, 8.85.

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-6-[ (3-carboxyphenyl)thio]- thymine
(64).

63a (740 mg, 1.54 mmol) @ THF (20 mL) ¥##&ICEtOH (10 mL) & 1N NaOH /K (3.2
mlL) ZA. =R, IFREEEL 2. kIS Z 2N HCl KT pH 3 12 L EtOAc (50 mL)
& H,O B30 mL) WA 4B L7z, AH)E 2 fafl NaCl /K (3 x 10 mL) T, MgSO,
THR L. B, TR L 72, 5& % Et:O-hexane TH#SHL 64 2157%,

Yield 632 mg (88%); mp 152-153 °C (Et:O-hexane); MS m/z 466 (M+); 'H NMR
(Me2SO-ds) & —0.04 (s, 6H, Me»Si), 0.80 (s, 9H, MesC), 1.83 (s, 3H, 5-Me), 3.45-3.53
(m, 4H, OCH,CH-0), 5.43 (s, 2H, NCH-0), 7.47 [t, J= 7.9 Hz, 1H, SAr(H-5)], 7.55
[dt, J=7.9, 1.8 Hz, 1H, SAr(H-6)], 7.72-7.83 [m, 2H, SAr(H-2,4)], 11.75 (br, 1H,
NH), 13.23 (s, 1H, COOH). Anal. Calcd. for C2HsN:206SSi: C, 54.06; H, 6.48; N,
6.00; S, 6.87. Found: C, 53.97; H, 6.46; N, 6.04; S, 6.88.

6-[(3-Carboxyphenyl)thio]-1-[(2-hydroxyethoxy)methyl]Jthymine (65)

64 (1 mmol) Z AcOH-THF-H.O (156mL; 2:2:1, v/v/v) IZ¥EMN L. =g, 14 FRE#
%, BERM L. REZ CHCl KDL L 65 2157,

Yield 89%; mp 213-215 °C (CHCl3); UV (MeOH) Amax 278 nm (¢ 7600); MS m/z 352
(M#); 'H NMR (Me>SO-ds) 8 1.82 (s, 3H, 5-Me), 3.33-3.50 (m, 4H, OCH,CH-0), 4.58
(t, J=5.5 Hz, 1H, OH), 5.42 (s, 2H, NCH:0), 7.47 [t, J=8.1 Hz, 1H, SAr(H-5)], 7.58
[dt, J = 8.1, 1.6 Hz, 1H, SAr(H-6)], 7.75-7.84 [m, 2H, SAr(H-2,4)], 11.74 (br, 1H,
NH), 13.22 (br, 1H, COOH). Anal. Calcd. for Ci5sH1sN206S-1/2H.0: C, 49.86; H,
4.74; N, 7.75; S, 8.87. Found: C, 49.81; H, 4.42; N, 7.57; S, 8.80.

6-[(3-Carbamoylphenyl)thio]-1-[(2-hydroxyethoxy)methyl]thymine (66)

64 (807 mg, 1.73 mmol) & N-hydroxysuccinimide (199 mg, 1.73 mmol) %
dioxane (15 mL) IZ{&E M L. N,N-dicyclohexylcarbodiimide (DCC; 357 mg, 1.73
mmol) Z 1A . =R, IR LUz, S Z2EESE U H U2z & IERICE
7EZYKO7mL) &K CmL) ZA. S5AMKEL L. BEKZFIERMEL .
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EtOAc (50 mlL) & figfn NaHCOs 7k (20 mL) Z A 7 El L. EtOAc g% 4% 7 T > EE/K
(3x 20 mL) BL ffn NaCl /K (3x 20 mL) THeE#%., MgSO, THEEL . 188, T
B L7z, % AcOH-THF-H,O (156mL; 2:2:1, v/v/v) IZIEM L, =ik, 14 KB
. WERMELE, BEZUANTZIVAT L0 NT 57 4 — (CHCl;-MeOH,;
15:1, v/v) TH %, MeOH THiqL L 66 #157~,

Yield 280 mg (46%); mp 196-197 °C MeOH); UV (MeOH) Amax 276 nm (e 8200);
MS m/z 351 (M"); 'H NMR (Me.SO-de) § 1.81 (s, 3H, 5-Me), 2.56 (s, 3H, COMe),
3.37 (m, 2H, HOCH>CH-0), 3.47 (t, J= 5.0 Hz, 2H, HOCH.CH-0), 4.59 (t, J=5.4 Hz,
1H, OH), 5.42 (s, 2H, NCH:0), 7.39-7.48 [m, 3H, SAr, CONHWH®B)], 7.72-7.77
(m, 2H, SAr), 8.05 [br, 1H, CONHA)H®B)], 11.71 (br, 1H, NH). Anal. Calcd. for
C15H17N305S-1/56H.0O: C, 50.75; H, 4.94; N, 11.84; S, 9.03. Found: C, 50.74; H,
4.82; N, 11.75; S, 8.91.

1-[(2-Acetoxyethoxy)methyl]-6-[(3-carbamoylphenyl)thio]thymine (67)

66 (141 mg, 0.4 mmol) % pyridine (5 mL) IZ{AM L acetic anhyride (1 mL) 2%,
iR, IRFMEHEE L 2. W Z fafl NaHCO; 7K (10 mL) iZ20A EtOAc (3 x 10 mL) fif
L7z, A1 2 fgf1 NaHCO; 7k (3x 10 mL) B &k X il NaCl 7K (3x 10 mL) THe 5.
MgSO, TRz L. IEl, ERHE Lz, BREZUNTINAZI L0 NI T T 4 —
(CHCI;-MeOH; 25:1, v/v) TH#%., EtOAc-hexane THEfIL L 67 2157z,

Yield 146 mg (93%); mp 159-160 °C (EtOAc-hexane); MS m/z 393 (M*); 'H NMR
(CDCly) & 2.02, 2.05 (s x 2, 3H x 2, 5-Me, MeCOO), 3.75 (t, J = 4.7 Hz, 2H,
AcOCH.CH-0), 4.07 (t, J=4.7 Hz, 2H, AcOCH-CH-0), 5.58 (s, 2H, NCH-0), 5.82,
6.23 (br x 2, 1H x 2, CONH,), 7.24-7.45 [m, 2H, SAr(H-5,6)], 7.66 [dt, J=7.3, 1.6
Hz, 1H, SAr(H-4)], 7.76 [t, J= 1.6 Hz, 1H, SAr(H-2)], 8.85 (br, 1H, NH). Anal. Calcd.
for C17HisNsOeS: C, 51.90; H, 4.87; N, 10.68; S, 8.15. Found: C, 51.89; H, 4.84; N,
10.99; S, 8.03.

6-[(3-Cyanophenyl)thio]-1-[(2-hydroxyethoxy)methyl]thymine (68)

67 (130 mg, 0.33 mmol) Z DMF (6 mL) {Z{&2» L. SOCI; (66.6 ul., 0.99 mmol) % il
Z. iR, 1FFREER L 72, B2 AR NaHCO; 7K (30 mL) iI2inz. #ritid 2Lz I
U7z, k72 fufl NaHCO; 7K (3x 50 mL) XN H0 3x 50 mL) THFL 7=, LK
Z EtOH (6 mL) & THF (6 mL) IZ¥8/» L. 2N NaOH /K (0.43 mL) ZhnA. =&, 1K
L 72, iK% 2N HCl K THRIE, BERWE Lz, REZ U ATV o670
~ 757 4 — (CHCl3-MeOH; 25:1, v/v) TH##%, Et.O THREILL 68 Z157=,

Yield 77 mg (70%); mp 143-144 °C (Et:0); UV (MeOH) Amax 279 nm (e 8400), 252
nm (¢ 10000); MS m/z 333 (M*); 'H NMR (CDCls) 6 2.07 (s, 3H, 5-Me), 3.67 (s, 4H,
OCH:CH-0), 5.59 (s, 2H, NCH-0), 7.42-7.59 (m, 4H, SAr), 8.48 (br, 1H, NH). Anal.
Calcd. for CisHisNs3O4S: C, 54.05; H, 4.54; N, 12.61; S, 9.62. Found: C, 53.97; H,
4.51; N, 12.52; S, 9.62.
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o5 1 BN 2 B DR

Pt HIV & PEHIE 15 38

BEERICHREL - MT-4 Miflg (1 x1051#/mL) T HIV-1 (HTLV-IIlp) Z "multi-
plicity of infection" 0.02 TR I E/., VAN AKEOERL, MR EK (100 ul)
. FlEA DEEOHEBRILEYD A - 7= flat-bottomed microtiter tray ® & well 12 1A
77, 37°C., 4HMIEER. E#MIkk %z 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyl-
tetrazolium bromide (MTT) JETHIE L 7250, #BALEWIEE 012HB 1T 2 EMiaiz 0%.
TAIVA IR DB E DA E 100%E LizE &, AR 50% 12755 Wit s
igE (ECs) ZHML 7,

i e 2 2 I 1

AV AR MT-4 #ifE (1 x 105 8 /mL) OHifa&&E®R (100 ul) %, fEx D
ED#BRALEY D A - 7= flat-bottomed microtiter tray ®4& well 12X, 37 °C. 4H
&%, Al 2 MTT ETHE Lz, Bt SWiRE 0 1I2H8 17 % A/l Zz 100%
E L7 EE, BN 50% 272 5Bt aiRE (CCn ZHML 7k,

o5 2 BN 1 Hi DR

Kim2s5 D AiEZE R V=, 1-[(2-acetoxyethoxy)methyl]-2-thiothymine (15a) DA

2-Thiothymine (14a, 142 mg, 1 mmol) 2 HMDS (10 mL) {Z%& L. (NH.):SO4 (10
mg) Z A GKFRIER L7z, S5 NBKRZERETHAIL., BEEMEL I, REDA A
)V Z MeCN (10 mL) IZ¥#& 2 L. (2-acetoxyethoxy)methyl acetate (192 mg, 1.2
mmol) & CsI (260 mg, 1 mmol) ZinA . 3FFHIEIE PRk L /2. RISKZ=IRE THA
L. JJEEMEZ. 5REIZK (20 mL) ZMmA. CHCl; (20 mLx 4) THIlE L7z, AHEEZ
MgSO, THE L . B, ERME Lz, REZUNTINVAITLZOR NI T T 4 —
(CHCI3-MeOH; 20:1, v/v) THH L., 2HOAERY #1457, WAERMIZZENZNELOT
fEmfb U7z,

FEAEBD: 2-{[(2-Acetoxyethoxy)methyl]thio}-5-methyl-4(1H)-pyrimidone (69)

Yield 104 mg (40%); mp 149-151 °C (Et:0); UV (MeOH) Amax 286 nm (g 9600); MS
m/z 258 (M*); 'H NMR (CDCls) & 2.05 (s, 3H, 5-Me), 2.08 (s, 3H, MeCO), 3.85 (t, J=
4.5 Hz, 2H, AcOCH.CH-0), 4.26 (t, J = 4.5 Hz, 2H, AcOCH,CH-0), 5.42, (s, 2H,
SCH-0), 7.75 (s, 1H, 6-H), 11.84 (br, 1H, NH); 13C NMR (CDCls) § 12.7 (5-Me), 20.8
(MeCO), 62.8 (AcOCH.CH:0), 67.3 (AcOCH.CH-0), 72.5 (SCH:O), 121.3 (C-5),
151.5 (C-6), 156.9 (C-2), 164.4 (C-4), 170.9 (MeCO). Anal. Calcd. for C;oH14N2O,4S:
C, 46.50; H, 5.46; N, 10.85. Found: C, 46.29; H, 5.52; N, 10.83.
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6912 DWW T, HMBCBIUNOESY T FHD XL D BAHHBENRD 5., HELEWTH D
R LT,

4 1-[(2-Acetoxyethoxy)methyl]-2-thiothymine (15a)

Yield 12 mg (4.6%); mp 115.5-117 °C (Et:0); UV (MeOH) Amax 281 nm; MS m/z
258 (M*); 'H NMR (CDCls) & 2.00 (s, 3H, 5-Me), 2.09 (s, 3H, MeCO), 3.89 (t, J=4.5
Hz, 2H, AcOCH.CH-O), 4.24 (t, J = 4.5 Hz, 2H, AcOCH-CH.0O), 5.67, (s, 2H,
NCH-0), 7.32 (s, 1H, 6-H), 9.90 (br, 1H, NH); 13C NMR (CDCls) § 12.6 (5-Me), 20.8
(MeCO), 62.9 (AcOCH-CH:0), 68.0 (AcOCH-CH-0O), 81.2 (NCH-0), 116.9 (C-b5),
139.1 (C-6), 160.7 (C-2), 170.8 (C-4), 176.1 MeCO).

HPLC# A | \/= 5-ethyl-1-[(2-hydroxyethoxy)methyl]-2-thiouracil (74) D& KD KHIB
B

5-Ethyl-2-thiouracil (30a; 1.56 g, 10 mmol) % MeCN (15 mL) IZf&#% L. BSA (5.5
mL, 22 mmol) ZiNA. =Hik. 20 2HEEH T2 EHEHRITE >, TOBIKRIC
1,3-dioxolane (70; 0.7 mL, 10 mmol), KI (1.7 g, 10 mmol). B I MesSiCl (1.4 mL,
10 mmol) Z A . =ij., 16 FEHE#B L7z, 22 TODS YU AT IV I LhERHWE
HPLC [MeCN-H.O; 15:85, v/v, 1 mL/min, UV (280 nm) detection] T Jiig 2 7t
L. 74 (rt =4.7 min), 30a (rt =3.8 min), BLXOKRAME A (rt =5.5 min) O E— 7 HFE
DERZRDZ, TDH., EELORRNEIZ70(0.7mL, 10 mmol), KI(1.7 g, 10 mmol),
BLU MesSiCl (1.4 mL, 10 mmol) Z A, | T, 512 16 RfEE#R Lz, T2 TH
& HPLC 2#rZ2fT\. 74, 30a. RAYE A, BEXERHAYE B (it =8.5min) DE—7
HREDERZRD -, £, IR EMeOHIZIM A, iR, S/MMER. HPLC 7347
ZiTo 7,

74 DERK

30a(1.56 g, 10 mmol) 2 MeCN (15mL) IZ%# L . BSA (5.5 mL, 22 mmol) % fil A .
iR, 20 DR T S EBKICE S T2. TOHIRIZ 70 (1.4 mL, 20 mmol), KI (3.4 g,
20 mmol), BI N MesSiCl (2.8 mL, 20 mmoD) ZNA. =i, 16 FEf#E#RL -, Kk
#K % MeOH (20 mL) IZhnA. =i, 5 72ER. NaHCOs g ZMmAHfM L7z, X
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IR 7 g U By 2 BRE L. IR EREL 2. BEZ U)o A70% b
75 7 4 — (CHCls-MeOH; 95:5, v/v) TH#E#, 2-butanone K D 5L L 74 2157,

Yield 1.84 g (80%); mp 114-116 °C (2-butanone); UV (MeOH) Amax 280 nm (e
18000); MS m/z 230 (M"); 'H NMR (CDCls) § 1.17 (t, J= 7.5 Hz, 3H, 5-CH.Me), 2.42
(ad, J=7.5, 1.0 Hz, 3H, 5-CH:Me), 3.80 (s, 4H, OCH.CH-0), 5.68 (s, 2H, NCH-0),
7.30 (t, J=1.0 Hz, 1H, 6-1D, 9.91 (br, 1H, NH). Anal. Calcd. for CoH4N-OsS: C,
46.94; H, 6.13; N, 12.16. Found: C, 46.74; H, 6.27; N, 12.06.

1-[(2-Hydroxyethoxy)methyl]-5-isopropyl-2-thiouracil (75)

5-Isopropyl-2-thiouracil (30¢; 1.70 g, 10 mmol) £ 0 74 D &HEH EFEkIC L. EtOH-
HO KD #EREL 75 21572,

Yield 1.93 g (79%); mp 126.5-127.5 °C (EtOH- H20); UV (MeOH) Amax 280 nm (e
17000); MS m/z 244 (M+); 'H NMR (CDCl3) 6 1.19 (d, J= 6.9 Hz, 6H, CHMe>), 2.93
(m, 1H, CHMey»), 3.80 (s, 4H, OCH,CH-0), 5.67 (s, 2H, NCH-0), 7.23 (d, J=0.8 Hz,
1H, 6-H), 9.40 (br, 1H, NH). Anal. C10H1sN20sS: C, 49.16; H, 6.60; N, 11.47; S, 8.94.
Found: C, 49.06; H, 6.59; N, 11.24.

1-(Ethoxymethyl)-5-ethyl-2-thiouracil (76a)

1) BuNI ZfER L /c15E&

30a(1.56 g, 10 mmol) Z CH.Cl, (15 mL) IZ%#&#& L . BSA (5.5 mlL, 22 mmol) Z i A
HiR., 20 HEEART 5 EBRKRICAE S 2, BRI BwNI (37 mg, 0.1 mmol) &
chloromethyl ethyl ether (1.2 mL, 12 mmol) Zh1Z. & N 2 KR L 72, JONIR
ZRIBFETHHL., f3Ff0 NaHCO; /K (10 mL) & K GmL) iz 30 ofEEk L7z, &
B 2 gl NaCl 7k (10 mL) TP, MgSO, THZER L. B, WEREMEL . KE%
SUNTINVIS A7 B 75T 4 — (CHCL) TH#%, isopropanol & D #5 &k L 76a
Z157z,

Yield 321 mg (15%); mp 111-112 °C (isopropanol); UV (MeOH) Am.x 281 nm (e
16600); MS m/z 214 (M*); 'H NMR (CDCls) § 1.17 (t, J= 7.5 Hz, 3H, 5-CH.Me), 1.25
(t, J=7.0 Hz, 3H, OCH:Me), 2.43 (ad, J="7.4, 1.0 Hz, 2H, 5-CH:Me), 3.70 (q, J=7.0
Hz, 2H, OCH:Me), 5.62 (s, 2H, NCH-0), 7.28 (t, J=1.0 Hz, 1H, 6-H), 9.96 (br, 1H,
NH). Anal. Calcd. for CoH14N-O.S: C, 50.45; H, 6.59; N, 13.07; S, 14.96. Found: C,
50.21; H, 6.51; N, 13.07; S, 15.21.

2)Csl ZER LS

30a (1.56 g, 10 mmol) Z HMDS (30 mL) {Z/&#& L. (NH4).SO, (200 mg) ZfA. 15
FEfRR L7z, HFoNmRZEZ=RETHAIL., BIERMELZ, ZEDOA1I)LZ MeCN
(50 mL) 1M L. chloromethyl ethyl ether (1.2 mL, 12 mmol) & CsI (2.6 g, 10
mmol) Z A, & F 2 FRETEHBELLZ. K ZERETHAL. /K 60 mL) &
EtOAc (150 mL) fNABE L7z, A8 % faf1 NaHCO; 7K (50 mL) 3 L UMl NaCl 7k
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(50 mL) THHEHE., MgSOs TR L., T, ERML /2. BEZUNT NI LY
O~ 275 74— (CHCly) TH#Z., isopropanol & D Ei#Ef L 76a & 792 mg (37%) 1%
7o

3) 30a D U )Lk & chloromethyl ethyl ether & D R hSs&4 DR

30a(1.56 g, 10 mmol) 2 MeCN (25 mL) IZ % L . BSA (5.5 mL, 22 mmol) 7% fil A .
iR, 20 EERT 2 EBERICER . BEIRIC iodide (20 mmol) & 4 D& D
chloromethyl ethyl ether Z A, R/25RIGEE THEHEL /2, —ERHEE,. NKZE
MeOH Zin 2 i % (k. HPLC [MeCN-H.0O; 1:1, v/v, 1 mL/min, UV (280 nm)
detection] T/#Hr L. 76a (rt = 3.1 min). 30a (rt = 1.9 min). BXVEIEY ct = 7.7
min) O E— 7 WD B ZRD T,

4) KI & T chloromethyl ethyl ether #8& 2 B8R \/=&/UE

30a(1.56 g, 10 mmol) 2 MeCN (25 mL) IZ%&# L . BSA (5.5 mL, 22mmol) 7% fil A .
iR, 20 EEET 5 EWRICE > 2. Wiz 0°CIiTmAIL. KI(3.32 g, 20 mmol) &
chloromethyl ethyl ether (2.0 mL, 20 mmol) 21z, 0°C. 1ER#E#HLL =z, KR
2K (I3mL) Z A, =R, 30 %, g1 NaHCO; K (13 ml) ZhlA. 5612
=i, 30 R L7z, wiRIZ EtOAc (60 mL) ZiA B L. A 2 faFl NaCl 7K
(50 mL) THHEHE., MgSOs TR L. JEil. JERM L 7z, F&& % isopropanol & D
fEE L 76a & 1.71 g (87%) #57=.

D KI BL W alkyl chloromethyl ether 24 2 Y&H Wz HEICK D, 30aec BEX
W77 £ 0 LR D 5-alkyl-1-[(alkyloxy)methyl]-2-thiouracils (76b-k) % &% L 7=,

5-Ethyl-1-[(isopropyloxy)methyl]-2-thiouracil (76b)

Yield 75%; mp 124-125 °C (isopropanol); UV (MeOH) Amax 281 nm (e 16100); MS
m/z 228 (M*); '"H NMR (CDCls) 6 1.17 (t, J= 7.6 Hz, 3H, 5-CH:2Me), 1.23 (d, J=6.3
Hz, 6H, OCHMe,), 2.42 (ad, J="7.4, 1.1 Hz, 2H, 5-CH:Me), 3.90 (m, 1H, OCHMe>),
5.62 (s, 2H, NCH-0), 7.30 (t, J=1.1 Hz, 1H, 6-H), 9.62 (br, 1H, NH). Anal. Calcd.
for C10H1sN2O:S: C, 52.61; H, 7.06; N, 12.27; S, 14.04. Found: C, 52.74; H, 7.11; N,
12.45; S, 14.30.

1-[(Cyclohexyloxy)methyl]-5-ethyl-2-thiouracil (76c)

Yield 56%; mp 123-124 °C (isopropanol); UV (MeOH) Amax 281 nm (e 16000); MS
m/z 268 (M*); '"H NMR (CDCls) 8 1.17 (t, J= 7.4 Hz, 3H, 5-CH:Me), 1.20-1.95 (m,
10H, cyclohexyl), 2.43 (ad, J="7.4, 1.0 Hz, 2H, 5-CH:-Me), 3.57 (im, 1H, OCH), 5.64
(s, 2H, NCH.0), 7.32 (t, J = 1.0 Hz, 1H, 6-H), 9.73 (br, 1H, NH). Anal. Calcd. for
C1sH20N:2O.S: C, 58.18; H, 7.51; N, 10.44; S, 11.95. Found: C, 58.01; H, 7.43; N,
10.36; S, 11.88.

1-[(Cyclohexylmethoxy)methyl]-5-ethyl-2-thiouracil (76d)

Yield 66%; mp 96-97 °C (isopropanol); UV (MeOH) Amax 281 nm (e 16500); MS m/z
282 (M+); 'TH NMR (CDCls) 8 0.88-1.79 (m, 11H, cyclohexyl), 1.16 (t, J= 7.5 Hz, 3H,
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5-CH:Me), 2.42 (qd, J=17.5, 1.1 Hz, 2H, 5-CH-Me), 3.40 (d, J=6.3 Hz, 2H, OCH>),
5.60 (s, 2H, NCH.0), 7.26 (t, J=1.1 Hz, 1H, 6-H), 9.61 (br, 1H, NH). Anal. Calcd.
for Ci1sH22N:0,S: C, 59.54; H, 7.85; N, 9.92; S, 11.35. Found: C, 59.42; H, 7.82; N,
9.79; S, 11.46.

1-[(Benzyloxy)methyl]-5-ethyl-2-thiouracil (76e)

Yield 87%; mp 94 °C (isopropanol); UV (MeOH) Amax 282 nm (¢ 16400); MS m/z 276
(M%); '"H NMR (CDCly) & 1.12 (t, J= 7.4 Hz, 3H, 5-CH:Me), 2.36 (qd, J="7.4, 1.0 Hz,
2H, 5-CH:Me), 4.71 (s, 2H, CH.Ph), 5.71 (s, 2H, NCH-0), 7.20 (t, J=1.0 Hz, 1H,
6-H), 7.30-7.41 (m, 5H, CH:Ph), 9.69 (br, 1H, NH). Anal. Calcd. for C14H;sN:0-S: C,
60.85; H, 5.84; N, 10.14; S, 11.60. Found: C, 60.47; H, 5.73; N, 10.00; S, 11.85.

5-Ethyl-1-[(4-methylbenzyloxy)methyl]-2-thiouracil (76f)

Yield 79%; mp 110-111 °C (isopropanol); UV (MeOH) Amax 282 nm (¢ 16200); MS
m/z 290 (M*); 'H NMR (CDCly) 8 1.12 (t, J=7.5 Hz, 3H, 5-CH:Me), 2.27-2.41 (m,
5H, 5-CH:Me, ArMe), 4.66 (s, 2H, CHAr), 5.68 (s, 2H, NCH,0), 7.12-7.31 (m, 5H,
6-H, ArMe), 9.37 (br, 1H, NH). Anal. Calcd. for Ci15HsN20.S: C, 62.04; H, 6.25; N,
9.65; S, 11.04. Found: C, 61.73; H, 6.21; N, 9.53; S, 11.12.

1-[(4-Chlorobenzyloxy)methyl]-5-ethyl-2-thiouracil (76g)

Yield 87%; mp 101-102 °C (isopropanol); UV (MeOH) Amax 282 nm (¢ 16700); MS
m/z 312, 310 (M*); tH NMR (CDCls) 6 1.14 (t, J= 7.4 Hz, 3H, 5-CH:2Me), 2.39 (ad, J=
7.4, 1.1 Hz, 2H, 5-CH-Me), 4.68 (s, 2H, CH-Ar), 5.69 (s, 2H, NCH.0), 7.20 (t, J=1.1
Hz, 1H, 6-H), 7.25-7.37 (m, 4H, CH,Apn, 9.58 (br, 1H, NH). Anal. Calcd. for
CusHisCIN:O:S: C, 54.10; H, 4.86; N, 9.01; S, 10.32. Found: C, 54.29; H, 4.87; N,
9.05; S, 10.52.

5-Ethyl-1-[(2-phenylethoxy)methyl]-2-thiouracil (76h)

Yield 72%; mp 129-130 °C (isopropanol); UV (MeOH) Amax 280 nm (e 18200); MS
m/z 290 (M*); 'H NMR (CDCls) & 1.07 (t, J= 7.4 Hz, 3H, 5-CH:Me), 2.29 (ad, J= 7.4,
1.0 Hz, 2H, 5-CH-Me), 2.91 (t, J= 6.5 Hz, 2H, CH.CH-Ph), 3.89 (t, J= 6.5 Hz, 2H,
CH.CH,Ph), 5.60 (s, 2H, NCH:0), 7.00 (t, J=1.0 Hz, 1H, 6-H), 7.18-7.33 (m, 5H,
CH.CH:Ph), 9.59 (br, 1H, NH). Anal. Calcd. for CisHisN2O.S: C, 62.04; H, 6.25; N,
9.65; S, 11.04. Found: C, 62.34; H, 6.15; N, 9.65; S, 10.96.

1-(Ethoxymethyl)-5-isopropyl-2-thiouracil (76i)

Yield 89%; mp 93-94 °C (isopropanol); UV (MeOH) Amax 281 nm (¢ 16700); MS m/z
228 (M*); '"H NMR (CDCls) 8 1.19 (t, J=6.9 Hz, 6H, 5-CHMe>), 1.25 (t, J="7.0 Hz, 3H,
OCH:Me), 2.94 (m, 1H, 5-CHMey»), 3.69 (q, J = 7.0 Hz, 2H, OCH:Me), 5.61 (s, 2H,
NCH.0O), 7.23 (d, J = 0.8 Hz, 1H, 6-H), 9.52 (br, 1H, NH). Anal. Calcd. for
CioHi6N202S: C, 52.61; H, 7.06; N, 12.27; S, 14.04. Found: C, 52.77; H, 7.12; N,
12.34; S, 14.27.

1-(Benzyloxymethyl)-5-isopropyl-2-thiouracil (76j)
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Yield 66%; mp 104-105 °C (isopropanol); UV (MeOH) Amax 281 nm (e 15100); MS
m/z 290 (M*); '"H NMR (CDCls) 6 1.14 (d, J=6.9 Hz, 6H, 5-CHMe>), 2.88 (m, 1H,
5-CHMe»), 4.71 (s, 2H, CH-Ph), 5.70 (s, 2H, NCH-0), 7.16 (d, J=0.7 Hz, 1H, 6-H),
7.32-7.42 (m, 5H, CH:Ph), 9.31 (br, 1H, NH). Anal. Calcd. for Ci5HisN2O,S: C,
62.04; H, 6.25; N, 9.65; S, 11.04. Found: C, 61.96; H, 6.31; N, 9.58; S, 11.40.

5-Cyclopropyl-1-(ethoxymethyl)-2-thiouracil (76Kk)

Yield 79%; mp 111-112 °C (isopropanol); UV (MeOH) Amax 283 nm (e 17700); MS
m/z 226 (M*); 'H NMR (CDCls) 8 0.59-0.67 (m, 2H, cyclopropyl), 0.89-0.97 (m, 2H,
cyclopropyl), 1.24 (t, J=7.0 Hz, 3H, OCH:Me), 1.70-1.81 (m, 1H, cyclopropyl), 3.67
(q, J=7.0 Hz, 2H, OCH-Me), 5.58 (s, 2H, NCH-0O), 7.11 (d, J= 0.8 Hz, 1H, 6-H), 9.50
(br, 1H, NH). Anal. Calcd. for C;0H1uN:O.S: C, 53.08; H, 6.24; N, 12.38; S, 14.17.
Found: C, 53.00; H, 6.35; N, 12.40; S, 14.39.

o5 2 B 2 Hi D EER

5-Alkyl-6-(arylthio)-1-[(2-hydroxyethoxy)methyl]-2-thiouracils (78a-c) D—Hg& Bki%

32a,c (2 mmol) ® THF (8 mL) ¥&#k % -70 "CIZIHAIL . EHE&M ~. 0.5 M LDA-THF
Y& (10 mL, 5 mmol) Z KISEIRD -70 °CE#BA /NI DI F L7z, 1 FREEE.
diaryl disulfide (873 mg, 4 mmol) @ THF (5 mL) i&#& % MR —70 °CZ2# 2 751
LWL, S5 1RFRIER Lz, T0%. MNRICEEREZMA pH1.212L, =
BETREZ BV, 2EREEHR LUz, B ZK (20 mL) 120z, EtOAc (30 mL) THifl
H U7z, BE Z fgf1 NaHCO; 7K (20 mL) B L OV8gF1 NaCl 7k (20 mL) T iFiE.
MgSO, THZ#E, Wi, WEEHE Lz, REZ UMWV AT LIOR NI T T 4 —
(CHCls-hexane; 8:2, v/v) TH#E, MY AR THELL B ZE,

6-[(3,5-Dimethylphenyl)thio]-5-ethyl-1-[(2-hydroxyethoxy)methyl]-2-thiouracil (78a)

Bis(3,5-dimethylphenyl) disulfide Z Wy, 32a KD &KL 7=,

Yield 55%; mp 121-123 °C (acetone-hexane); UV (MeOH) Amax 283 nm (g 20000),
247 nm (¢ 12000); MS m/z 366 (M*); 'H NMR (CDCls) § 1.00 (t, J = 7.0 Hz, 3H,
CH:Me), 1.92 (t, J=6.0 Hz, 1H, OH), 2.29 (s, 6H, SArMe,), 2.68 (q, J=7.0 Hz, 2H,
CH:Me), 3.58-3.83 (m, 4H, OCH.CH.0O), 6.05 (s, 2H, NCH.0), 6.80 [s, 2H,
SAr(H-2,6)], 6.90 [s, 1H, SAr(H-4)], 9.63 (br, 1H, NH). Anal. Calcd. for
C17H22N20sS.: C, 55.71; H, 6.05; N, 7.64; S, 17.50. Found: C, 55.70; H, 6.19; N,
7.51; S, 17.68.

6-[(3,5-Dimethylphenyl)thio]-5-isopropyl-1-[(2-hydroxyethoxy)methyl]-2-thio- uracil
(78b)

Bis(3,5-dimethylphenyl) disulfide Z AWy, 32¢ X DAL L 7=,

Yield 29%; mp 140-141 °C (hexane); UV (MeOH) Amax 283 nm (e 20000), 249 nm (e
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11000); MS m/z 380 (M*); tH NMR (CDCls) 6 1.16 (d, J= 6.9 Hz, 6H, CHMe>), 2.29 (s,
6H, SArMe), 3.45 (m, 1H, CHMe,), 3.60-3.80 (m, 4H, OCH.CH-0O), 6.12 (s, 2H,
NCH-0), 6.81 [s, 2H, SAr(H-2,6)], 6.90 [s, 1H, SAr(H-4)], 9.61 (br, 1H, NH). Anal.
Calcd. for CisH24N205S:: C, 56.82; H, 6.36; N, 7.36; S, 16.85. Found: C, 56.66; H,
6.41; N, 7.29; S, 17.24.
6-[(3,5-Dichlorophenyl)thio]-5-ethyl-1-[(2-hydroxyethoxy)methyl]-2-thiouracil (78c)

Bis(3,5-dichlorophenyl) disulfide Z Wy, 32a KD &KL 7=,

Yield 36%; mp 91-93 °C (hexane); UV (MeOH) Amax 282 nm (e 21000), 254 nm (e
13000); MS m/z 406, 408, 410 (M"); 'H NMR (CDCly) & 1.03 (t, J = 7.4 Hz, 3H,
CH:Me), 2.65 (q, J = 7.4 Hz, 2H, CH:Me), 3.55-3.86 (m, 4H, OCH.CH-0), 6.07 (s,
2H, NCH;0), 7.09 [d, J=2.0 Hz, 2H, SAr(H-2,6)], 7.27 [t, J= 2.0 Hz, 1H, SAr(H-4)],
9.66 (br, 1H, NH). Anal. Calcd. for Ci5H1sCl.N2O3sSs: C, 44.23; H, 3.96; N, 6.88; S,
15.74. Found: C, 44.17; H, 3.93; N, 6.65; S, 15.89.

5-Alkyl-6-(arylthio)-1-[(2-hydroxyethoxy)methyl]uracils (79a-c) D —Hg & Bki%

78a-c (10 mmol) Z 1N NaOH 7K (80 mL) IZf&#% L. 35% H.O- (6 mL, 60 mmol) % il
A iR, IR U7z, Oz iR TR L., i 2k 28I 72, k%
fF1 NaHCOs 7k (3x 50 mL) BXIN/k (3x 50 mL) THFE., WE FEEL =, Lz
EtOAc-hexane THfEE L BRI 24572,

6-[(3,5-Dimethylphenyl)thio]-5-ethyl-1-[(2-hydroxyethoxy)methyl]uracil (79a)

Yield 83%; mp 121-125 °C (EtOAc-hexane); UV (MeOH) Amax 275 nm (e 9500), 247
nm (¢ 11000); MS m/z 350 (M*); 'H NMR (CDCls) & 1.03 (t, J="7.0 Hz, 3H, CH:Me),
2.28 (s, 6H, SArMe.), 2.69 (q, J = 7.0 Hz, 2H, CH:Me), 3.64 (m, 4H, OCH,CH-0),
5.50 (s, 2H, NCH-0), 6.80 [s, 2H, SAr(H-2,6)], 6.89 [s, 1H, SAr(H-4)], 8.48 (br, 1H,
NH). Anal. Calcd. for Ci7H2N-O4S: C, 58.27; H, 6.33; N, 7.99; S, 9.15. Found: C,
08.08; H, 6.39; N, 7.98; S, 9.46.

6-[(3,5-Dimethylphenyl)thio]-1-[(2-hydroxyethoxy)methyl]-5-isopropyluracil (79b)

Yield 84%; mp 138-139 °C (EtOAc-hexane); UV (MeOH) Amax 274 nm (e 8500), 249
nm (¢ 9900); MS m/z 364 (M+); 'H NMR (CDCls) 6 1.20 (d, J= 6.9 Hz, 6H, CHMe»),
2.29 (s, 6H, SArMe,), 3.50 (m, 1H, CHMe»), 3.66 (m, 4H, OCH.CH-0), 5.56 (s, 2H,
NCH-0), 6.81 [s, 2H, SAr(H-2,6)], 6.89 [s, 1H, SAr(H-4)], 8.59 (br, 1H, NH). Anal.
Calcd. for CisH24N204S: C, 59.32; H, 6.64; N, 7.69; S, 8.80. Found: C, 59.05; H,
6.66; N, 7.62; S, 8.69.

6-[(3,5-Dichlorophenyl)thio]-5-ethyl-1-[(2-hydroxyethoxy)methyl]uracil (79c)

Yield 40%; mp 93-95 °C (EtOAc-hexane); UV (MeOH) Amax 272 nm (e 9300), 252
nm (e 12000); MS m/z 390, 392, 394 (M*); 'H NMR (CDCls) 8 1.04 (t, J="7.3 Hz, 3H,
CH:Me), 2.66 (q, J= 7.3 Hz, 2H, CH.-Me), 3.64 (m, 4H, OCH,CH-0), 5.51 (s, 2H,
NCH-0), 7.08 [s, 2H, SAr(H-2,6)], 7.26 [s, 1H, SAr(H-4)], 8.45 (br, 1H, NH). Anal.
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Calcd. for Ci5Hi6CloN204S-1/4H,0: C, 45.52; H, 4.20; N, 7.08; S, 8.10. Found: C,
45.51; H, 4.04; N, 6.93; S, 8.37.

5-Alkyl-1-[(alkyloxy)methyl]-6-(arylthio)-2-thiouracils (80a-n) D—Hg& k%

76a-k (2 mmol) @ THF (8 mL) {§#k %70 “CIZmA L, EHR & F. 0.5 M LDA-THF
Y& (10 mL, 5 mmol) Z KSEIRD -70 °CE#A /NI DI F L7z, 1 FREEAE.
diaryl disulfide (873 mg, 4 mmol) @ THF (5 mL) i&#& % MRS —70 °CZ2# 2 751
KO T L, 51T 1MEEE LUz, RONREZRER THIE, =RICHEL., ff
NaCl 7k (20 mL) & EtOAc 30 mL) Z A 7Rl L 7z, A #Jg Z ffl NaHCOs 7K (20
mL) B RXOEIFT NaCl 7K (20 mL) THEHE, MgSO, THZIE, g, TR L7z, JR&
ZURTINAT LAY N T T 4 — (CHCl-hexane; 8:2, v/v) THEE, #4758
TR EE L BRI 2557,

1-(Ethoxymethyl)-5-ethyl-6-(phenylthio)-2-thiouracil (80a)

Yield 88%; mp 106-109 °C (EtOAc-hexane); UV (MeOH) Amax 282 nm (g 21100);
MS m/z 322 (M*); 'H NMR (CDCls) 6 0.95 (t, J= 7.4 Hz, 3H, 5-CH:Me), 1.13 (t, J=7.0
Hz, 3H, OCH:Me), 2.65 (q, J = 7.4 Hz, 2H, 5-CH:Me), 3.67 (q, J = 7.0 Hz, 2H,
OCH:Me), 6.04 (s, 2H, NCH-0), 7.15-7.42 (m, 5H, SPh), 9.51 (br, 1H, NH). Anal.
Calcd. for CisHisN20:S.: C, 55.88; H, 5.63; N, 8.69; S, 19.89. Found: C, 56.01; H,
5.65; N, 8.68; S, 20.03.

6-[(3,5-Dimethylphenyl)thio]-1-(ethoxymethyl)-5-ethyl-2-thiouracil (80b)

Yield 63%; mp 155-156 °C (EtOAc-hexane); UV (MeOH) Amax 283 nm (g 22200),
247 nm (¢ 12900); MS m/z 350 (M*); 'H NMR (CDCls) § 0.96 (t, J = 7.4 Hz, 3H,
5-CH:Me), 1.16 (t, J = 7.1 Hz, 3H, OCH:Me), 2.28 (s, 6H, SArMe,), 2.65 (q, J=7.4
Hz, 2H, 5-CH:Me), 3.69 (q, J= 7.1 Hz, 2H, OCH:Me), 6.04 (s, 2H, NCH-0), 6.80 [s,
2H, SAr(H-2,6)], 6.89 [s, 1H, SAr(H-4)], 9.46 (br, 1H, NH). Anal. Calcd. for
C17H22N20,S2: C, 58.26; H, 6.33; N, 7.99; S, 18.29. Found: C, 58.45; H, 6.39; N,
7.94; S, 18.19.

6-[(3,5-Dichlorophenyl)thio]-1-(ethoxymethyl)-5-ethyl-2-thiouracil (80c)

Yield 42%; mp 126-116 °C (EtOAc-hexane); UV (MeOH) Amax 282 nm (e 22600),
255 nm (e 13900); MS m/z 394, 392, 390 (M*); 'H NMR (CDCl3) § 1.01 (t, J="7.3 Hz,
3H, 5-CH:Me), 1.10 (t, J=7.0 Hz, 3H, OCH:Me), 2.63 (q, J= 7.3 Hz, 2H, 5-CH:Me),
3.67 (g, J=7.0 Hz, 2H, OCH:-Me), 6.05 (s, 2H, NCH-0O), 7.08 [d, J = 1.8 Hz, 2H,
SAr(H-2,6)], 7.26 [t, J= 1.8 Hz, 1H, SAr(H-4)], 9.40 (br, 1H, NH). Anal. Calcd. for
CisHi6CLN20O2Ss: C, 46.04; H, 4.12; N, 7.16; S, 16.39. Found: C, 46.01; H, 4.08; N,
6.77; S, 16.30.

5-Ethyl-1-[(isopropyloxy)methyl]-6-(phenylthio)-2-thiouracil (80d)

Yield 63%; mp 141-142 °C (EtOAc-hexane); UV (MeOH) Amax 283 nm (g 21200);
MS m/z 336 (M+); TH NMR (CDCls) 8 0.93 (t, J= 7.4 Hz, 3H, 5-CH:Me), 1.14 (d, J=

_91_



6.1 Hz, 6H, OCHMe.), 2.63 (q, J= 7.4 Hz, 2H, 5-CH-Me), 3.96 (m, 2H, OCHMe>),
6.05 (s, 2H, NCH.0), 7.18-7.37 (m, 5H, SPh), 9.50 (br, 1H, NH). Anal. Calcd. for
Ci6H20N20:S0: C, 57.12; H, 5.99; N, 8.33; S, 19.06. Found: C, 57.09; H, 6.04; N,
8.32; S, 19.03.

1-[(Cyclohexyloxy)methyl]-5-ethyl-6-(phenylthio)-2-thiouracil (80e)

Yield 71%; mp 139-141 °C (EtOAc-hexane); UV (MeOH) Amax 282 nm (e 20800);
MS m/z 376 (M*); 'H NMR (CDCls) 6 0.92 (t, J= 7.4 Hz, 3H, 5-CH:Me), 1.17-1.84 (m,
10H, cyclohexyl), 2.62 (q, J = 7.4 Hz, 2H, 5-CH:Me), 3.64 (m, 1H, OCH), 6.05 (s,
2H, NCH;0), 7.19-7.38 (m, 5H, SPh), 9.52 (br, 1H, NH). Anal. Calcd. for
C19H24N202Ss: C, 60.61; H, 6.42; N, 7.44; S, 17.03. Found: C, 60.59; H, 6.49; N,
7.41; S, 17.17.

1-[(Cyclohexylmethoxy)methyl]-5-ethyl-6-(phenylthio)-2-thiouracil (80f)

Yield 72%; mp 134-135 °C (EtOAc-hexane); UV (MeOH) Amax 282 nm (e 20000);
MS m/z 390 (M*); 'H NMR (CDCls) & 0.82-1.72 (m, 11H, cyclohexyl), 0.94 (t, J=7.4
Hz, 3H, 5-CH.Me), 2.63 (q, J = 7.4 Hz, 2H, 5-CH-Me), 3.40 (d, J = 6.4 Hz, 2H,
OCHy), 6.04 (s, 2H, NCH:0), 7.17-7.38 (m, 5H, SPh), 9.54 (br, 1H, NH). Anal.
Calcd. for CyH26N202S.: C, 61.51; H, 6.71; N, 7.17; S, 16.42. Found: C, 61.37; H,
6.78; N, 7.11; S, 16.39.

1-[(Benzyloxy)methyl]-5-ethyl-6-(phenylthio)-2-thiouracil (80g)

Yield 89%; mp 151-152 °C (EtOH); UV (MeOH) Amax 283 nm (e 20200); MS m/z 384
(M+%); '"H NMR (CDCl3) 8 0.92 (t, J = 7.4 Hz, 3H, 5-CH:2Me), 2.60 (q, J = 7.4 Hz, 2H,
5-CH:Me), 4.73 (s, 2H, CH-Ph), 6.10 (s, 2H, NCH-0), 7.10-7.40 (m, 10H, SPh,
CH.Ph), 9.38 (br, 1H, NH). Anal. Calcd. for CyHN20.S.: C, 62.47; H, 5.24; N,
7.29; S, 16.68. Found: C, 62.68; H, 5.30; N, 7.22; S, 16.82.

1-[(Benzyloxy)methyl]-6-[(3,5-dimethylphenyl)thio]-5-ethyl-2-thiouracil (80h)

Yield 66%; mp 158-160 °C (EtOAc-hexane); UV (MeOH) Amax 284 nm (¢ 20500),
247 nm (¢ 12600); MS m/z 412 (M*); 'H NMR (CDCls) § 0.95 (t, J = 7.4 Hz, 3H,
5-CH:Me), 2.24 (s, 6H, SArMe,), 2.61 (q, J = 7.4 Hz, 2H, 5-CH.Me), 4.74 (s, 2H,
CH-Ph), 6.09 (s, 2H, NCH:0), 6.74 [s, 2H, SAr(H-2,6)], 6.86 [s, 1H, SAr(H-4)],
7.30-7.35 (m, 5H, CH:Ph), 9.49 (br, 1H, NH). Anal. Calcd. for CsH2N-0:S,: C,
64.05; H, 5.86; N, 6.79; S, 15.54. Found: C, 64.11; H, 5.92; N, 6.72; S, 15.46.

5-Ethyl-1-[(4-methylbenzyloxy)methyl]-6-(phenylthio)-2-thiouracil (80i)

Yield 59%; mp 157-160 °C (EtOAc-hexane); UV (MeOH) Amax 284 nm (¢ 19900);
MS m/z 398 (M+); 'H NMR (CDCls) & 0.91 (t, J= 7.5 Hz, 3H, 5-CH:2Me), 2.33 (s, 3H,
ArMe), 2.59 (q, J = 7.5 Hz, 2H, 5-CH-Me), 4.69 (s, 2H, OCH-Ar), 6.09 (s, 2H,
NCH:0), 7.05-7.39 (m, 9H, SPh, ArMe), 9.46 (br, 1H, NH). Anal. Calcd. for
C21H22N202S0: C, 63.29; H, 5.56; N, 7.03; S, 16.09. Found: C, 63.28; H, 5.54; N,
7.01; S, 16.34.
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1-[(4-Chlorobenzyloxy)methyl]-5-ethyl-6-(phenylthio)-2-thiouracil (80j))

Yield 36%; mp 132-134 °C (EtOAc-hexane); UV (MeOH) Amax 283 nm (g 22200);
MS m/z420, 418 (M*); tH NMR (CDCls) 6 0.94 (t, J= 7.4 Hz, 3H, 5-CH:2Me), 2.59 (q, J
= 7.4 Hz, 2H, 5-CH-Me), 4.68 (s, 2H, OCH-Ar), 6.08 (s, 2H, NCH,0), 7.08-7.33 (m,
9H, SPh, OCH.Ar), 9.42 (br, 1H, NH). Anal. Calcd. for Cs0H;9CIN:O.S,: C, 57.34; H,
4.57; N, 6.69; S, 15.30. Found: C, 57.63; H, 4.57; N, 6.61; S, 15.07.

5-Ethyl-1-[(2-phenylethoxy)methyl]-6-(phenylthio)-2-thiouracil (80k)

Yield 32%; mp 136-138 °C (EtOAc-hexane); UV (MeOH) Amax 283 nm (e 21100),
240 nm (¢ 14400); MS m/z 398 (M*); 'H NMR (CDCls) 8 0.91 (t, J = 7.4 Hz, 3H,
5-CH:Me), 2.60 (q, J= 7.4 Hz, 2H, 5-CH:Me), 2.79 (t, J= 6.9 Hz, 2H, OCH:CH.Ph),
3.88 (t, J=6.9 Hz, 2H, OCH,CH.Ph), 6.05 (s, 2H, NCH-0), 7.06-7.40 (m, 10H, SPh,
OCH.CH.Ph), 9.56 (br, 1H, NH). Anal. Calcd. for CsH2:N20:S,: C, 63.29; H, 5.56;
N, 7.03; S, 16.09. Found: C, 63.07; H, 5.52; N, 6.96; S, 16.33.

1-(Ethoxymethyl)-5-isopropyl-6-(phenylthio)-2-thiouracil (801)

Yield 70%; mp 138-140 °C (EtOAc-hexane); UV (MeOH) Amax 282 nm (g 21400),
243 nm (¢ 11800); MS m/z 336 (M*); 'H NMR (CDCl3) 8 1.08-1.21 (m, 9H, OCH:Me,
5-CHMe), 3.44 (m, 1H, 5-CHMey), 3.69 (aq, J= 7.0 Hz, 2H, OCH:Me), 6.12 (s, 2H,
NCH-0), 7.18-7.39 (m, 5H, SPh), 9.48 (br, 1H, NH). Anal. Calcd. for CisH20N202S;:
C, 57.12; H, 5.99; N, 8.33; S, 19.06. Found: C, 56.90; H, 6.07; N, 8.33; S, 19.24.

1-[(Benzyloxy)methyl]-5-isopropyl-6-(phenylthio)-2-thiouracil (80m)

Yield 31%; mp 165-168 °C (EtOAc-hexane); UV (MeOH) Amax 283 nm (e 21400);
MS m/z 398 (M*); 'H NMR (CDCls) 6 1.08 (t, J= 7.0 Hz, 6H, 5-CHMey), 3.41 (m, 1H,
5-CHMe»), 4.75 (s, 2H, CH,Ph), 6.10 (s, 2H, NCH,0), 7.12-7.42 (m, 10H, SPh,
CH:Ph), 9.29 (br, 1H, NH). Anal. Calcd. for C.H2N0.S:: C, 63.29; H, 5.56; N,
7.03; S, 16.09. Found: C, 63.39; H, 5.58; N, 7.00; S, 16.17.

5-Cyclopropyl-1-(ethoxymethyl)-6-(phenylthio)-2-thiouracil (80n)

Yield 85%; mp 123-124 °C (EtOAc-hexane); UV (MeOH) Amax 287 nm (g 22400);
MS m/z 334 (M*); 'H NMR (CDCls) 6 0.67-0.75 (m, 2H, cyclopropyl), 1.01-1.12 (m,
2H, cyclopropyl), 1.20 (t, J = 7.0 Hz, 3H, OCH:Me), 1.36-1.45 (m, 1H, cyclopropyD,
3.70 (g, J = 7.0 Hz, 2H, OCH:Me), 6.20 (s, 2H, NCH,0), 7.25-7.37 (m, 5H, SPh),
9.55 (br, 1H, NH). Anal. Calcd. for CisHisN2O.S,: C, 57.46; H, 5.42; N, 8.38; S,
19.17. Found: C, 57.50; H, 5.46; N, 8.37; S, 19.09.

5-Alkyl-1-[(alkyloxy)methyl]-6-(arylthio)uracils (81a-1) D—fi%x& k%

80a-h, 80k-n (10 mmol) Z 1N NaOH 7k (80 mL) IZ%# L . 35% H.O (6 mL, 60
mmol) Z A, =ik, IREHEEL 2, SEZBERE TPl T 2008 2 g
L7z, TRz AR NaHCO; 7K (3 x 50 mL) B LN 7K (3 x 50 mL) TeHE., L N g
L7z, L% EtOAc-hexane TH#S & L BRI 21572,
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1-(Ethoxymethyl)-5-ethyl-6-(phenylthio)uracil (81a)

Yield 77%; mp 123-125 °C (EtOAc-hexane); UV (MeOH) Amax 276 nm (e 9100), 243
nm (e 10300); MS m/z306 (M*); 'H NMR (CDCls) 8 0.99 (t, J= 7.4 Hz, 3H, 5-CH:Me),
1.10 (t, J="7.0 Hz, 3H, OCH:Me), 2.67 (q, J= 7.4 Hz, 2H, 5-CH.Me), 3.56 (q, J="7.0
Hz, 2H, OCH:Me), 5.45 (s, 2H, NCH-0), 7.13-7.39 (m, 5H, SPh), 8.41 (br, 1H, NH).
Anal. Calcd. for CisHi1sN20sS: C, 58.80; H, 5.92; N, 9.14; S, 10.46. Found: C, 58.84;
H, 5.87; N, 9.16; S, 10.39.

6-[(3,5-Dimethylphenyl)thio]-1-(ethoxymethyl)-5-ethyluracil (81b)

Yield 85%; mp 165-166 °C (EtOAc-hexane); UV (MeOH) Amax 276 nm (e 9400), 247
nm (e 10400); MS m/z 334 (M+); 'H NMR (CDCls) & 1.00 (t, J= 7.4 Hz, 3H, 5-CH:Me),
1.13 (t, J=7.0 Hz, 3H, OCH:Me), 2.28 (s, 6H, SArMe,), 2.67 (q, J = 7.4 Hz, 2H,
5-CH-Me), 3.58 (q, J = 7.0 Hz, 2H, OCH-Me), 5.45 (s, 2H, NCH-0), 6.80 [s, 2H,
SAr(H-2,6)], 6.87 [s, 1H, SAr(H-4)], 8.54 (br, 1H, NH). Anal. Calcd. for
C17H22N20sS: C, 61.06; H, 6.63; N, 8.38; S, 9.59. Found: C, 60.94; H, 6.64; N, 8.34;
S, 9.52.

6-[(3,5-Dichlorophenyl)thio]-1-(ethoxymethyl)-5-ethyluracil (81c)

Yield 56%; mp 159-162 °C (EtOAc-hexane); UV (MeOH) Amax 278 nm (¢ 10200),
253 nm (e 12300); MS m/z 378, 374, 372 (M*); 'H NMR (CDCl3) § 1.03 (t, J=7.4 Hz,
3H, 5-CH:Me), 1.08 (t, J="7.0 Hz, 3H, OCH:Me), 2.64 (q, J= 7.4 Hz, 2H, 5-CH:Me),
3.55 (g, J = 7.0 Hz, 2H, OCH:Me), 5.46 (s, 2H, NCH-0O), 7.07 [d, J = 1.8 Hz, 2H,
SAr(H-2,6)], 7.24 [t, J= 1.8 Hz, 1H, SPh (H-4)], 8.31 (br, 1H, NH). Anal. Calcd. for
C1sH16CLN203S-1/3H.O: C, 47.25; H, 4.41; N, 7.35; S, 8.41. Found: C, 47.33; H,
4.17; N, 7.04; S, 8.78.

5-Ethyl-1-[(isopropyloxy)methyl]-6-(phenylthio)uracil (81d)

Yield 81%; mp 119-121 °C (EtOAc-hexane); UV (MeOH) Amax 276 nm (e 9000), 243
nm (e 10200); MS m/z 320 (M*); 'H NMR (CDCls) § 0.97 (t, J= 7.4 Hz, 3H, 5-CH:Me),
1.11 (d, J=6.1 Hz, 6H, OCHMe,), 2.65 (q, J = 7.4 Hz, 2H, 5-CH-Me), 3.80 (m, 2H,
OCHMey), 5.46 (s, 2H, NCH-0), 7.18-7.37 (m, 5H, SPh), 8.45 (br, 1H, NH). Anal.
Calcd. for CisH20N203S-1/56H.O: C, 59.31; H, 6.35; N, 8.65; S, 9.89. Found: C,
59.37; H, 6.28; N, 8.80; S, 10.06.

1-[(Cyclohexyloxy)methyl]-5-ethyl-6-(phenylthio)uracil (81e)

Yield 79%; mp 167-171 °C (EtOAc-hexane); UV (MeOH) Amax 276 nm (e 9100), 243
nm (e 10300); MS m/z 360 (M*); 'H NMR (CDCls) 8 0.96 (t, J= 7.4 Hz, 3H, 5-CH:Me),
1.17-1.83 (m, 10H, cyclohexyl), 2.65 (q, J = 7.4 Hz, 2H, 5-CH:Me), 3.48 (m, 1H,
OCH), 5.49 (s, 2H, NCH-0), 7.16-7.19 (m, 5H, SPh), 8.44 (br, 1H, NH). Anal. Calcd.
for Ci9H2uN-0sS: C, 63.31; H, 6.71; N, 7.77; S, 8.89. Found: C, 63.04; H, 6.86; N,
7.70; S, 8.66.

1-[(Cyclohexylmethoxy)methyl]-5-ethyl-6-(phenylthio)uracil (81f)
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Yield 83%; mp 115-116 °C (EtOAc-hexane); UV (MeOH) Amax 276 nm (e 8900), 243
nm (¢ 10200); MS m/z 374 (M*); 'H NMR (CDCls) § 0.81-1.71 (m, 11H, cyclohexyl),
0.98 (t, J= 7.4 Hz, 3H, 5-CH:Me), 2.65 (q, J= 7.4 Hz, 2H, 5-CH.Me), 3.30 (d, J=6.4
Hz, 2H, OCH,), 5.44 (s, 2H, NCH.0O), 7.17-7.35 (m, 5H, SPh), 8.14 (br, 1H, NH).
Anal. Calcd. for CoHsN203S: C, 64.15; H, 7.00; N, 7.48; S, 8.56. Found: C, 63.94;
H, 7.10; N, 7.44; S, 8.24.

1-[(Benzyloxy)methyl]-5-ethyl-6-(phenylthio)uracil (81g)

Yield 77%; mp 110-112 °C (EtOAc-hexane); UV (MeOH) Amax 275 nm (e 8700), 243
nm (¢ 10400 ); MS m/z 368 (M"); 'H NMR (CDCls) & 0.98 (t, J = 7.5 Hz, 3H,
5-CH:Me), 2.63 (q, J = 7.5 Hz, 2H, 5-CH-Me), 4.63 (s, 2H, CH,Ph), 5.52 (s, 2H,
NCH.0), 7.08-7.37 (m, 10H, SPh, CH.Ph), 8.25 (br, 1H, NH). Anal. Calcd. for
C20H20N20sS: C, 65.19; H, 5.47; N, 7.60; S, 8.70. Found: C, 64.88; H, 5.37; N, 7.53;
S, 8.72.

1-[(Benzyloxy)methyl]-6-[(3,5-dimethylphenyl)thio]-5-ethyluracil (81h)

Yield 81%; mp 156-158 °C (EtOAc-hexane); UV (MeOH) Amax 277 nm (g 9800), 247
nm (g 11000); MS m/z396 (M*); 'H NMR (CDCls) 8 0.99 (t, J= 7.4 Hz, 3H, 5-CH:Me),
2.24 (s, 6H, SArMe»), 2.64 (q, J= 7.4 Hz, 2H, 5-CH:Me), 4.63 (s, 2H, CH,Ph), 5.51
(s, 2H, NCH:0), 6.74 [s, 2H, SAr(H-2,6)], 6.84 [s, 1H, SAr(H-4)], 7.22-7.39 (m, 5H,
CH.Ph), 8.39 (br, 1H, NH). Anal. Calcd. for C22H24N-03S-1/5H.0: C, 66.04; H, 6.15;
N, 7.00; S, 8.01. Found: C, 66.08; H, 6.00; N, 6.98; S, 8.12.

5-Ethyl-1-[(2-phenylethoxy)methyl]-6-(phenylthio)uracil (81i)

Yield 75%; mp 108-110 °C (EtOAc-hexane); UV (MeOH) Amax 276 nm (e 8900), 243
nm (e 10500); MS m/z 382 (M*); '"H NMR (CDCls) § 0.96 (t, J= 7.4 Hz, 3H, 5-CH:Me),
2.63 (q, J="7.4 Hz, 2H, 5-CH.Me), 2.73 (t, J= 7.0 Hz, 2H, OCH.CH-Ph), 3.74 (t, J=
7.0 Hz, 2H, OCH.CH.Ph), 5.44 (s, 2H, NCH:0), 7.08-7.40 (m, 10H, SPh,
OCH.CH:Ph), 8.19 (br, 1H, NH). Anal. Calcd. for C2;H22N-03S: C, 65.95; H, 5.80; N,
7.32; S, 8.38. Found: C, 65.92; H, 5.78; N, 7.30; S, 8.06.

1-(Ethoxymethyl)-5-isopropyl-6-(phenylthio)uracil (81}))

Yield 65%; mp 112-114 °C (EtOAc-hexane); UV (MeOH) Amax 274 nm (e 8100), 245
nm (e 9400); MS m/z 320 (M*); 'H NMR (CDCls) 8 1.07-1.18 (m, 9H, OCH:Me,
5-CHMe»), 3.46-3.60 (m, 3H, OCH:Me, 5-CHMe>), 5.51 (s, 2H, NCH.0), 7.18-7.35
(m, 5H, SPh), 8.42 (br, 1H, NH). Anal. Calcd. for C;sH2N:035-1/3H-0: C, 58.88; H,
6.38; N, 8.58; S, 9.82. Found: C, 58.86; H, 6.21; N, 8.70; S, 9.88.

1-[(Benzyloxy)methyl]-5-isopropyl-6-(phenylthio)uracil (81k)

Yield 66%; mp 138-141 °C (EtOAc-hexane); UV (MeOH) Amax 275 nm (e 9400), 245
nm (e 10900); MS m/z 382 (M*); '"H NMR (CDCl3) 8 1.14 (t, J= 7.0 Hz, 6H, 5-CHMe>,),
3.46 (m, 1H, 5-CHMe»), 4.64 (s, 2H, CH,Ph), 5.58 (s, 2H, NCH-0), 7.14-7.37 (m,
10H, SPh, CH,Ph), 8.04 (br, 1H, NH). Anal. Calcd. for C2H2N203S-1/6H.0: C,

_95_



65.43; H, 5.84; N, 7.27; S, 8.32. Found: C, 65.45; H, 5.78; N, 7.26; S, 8.41.

5-Cyclopropyl-1-(ethoxymethyl)-6-(phenylthio)uracil (811)

Yield 91%; mp 94-97 °C (EtOAc-hexane); UV (MeOH) Am.x 300 nm (e 7200), 285
nm (¢ 7300), 245 nm (¢ 9600); MS m/z 318 (M*); 'H NMR (CDCls) 6 0.67-0.75 (m, 2H,
cyclopropyl), 0.94-1.02 (m, 2H, cyclopropyl), 1.16 (t, J = 7.0 Hz, 3H, OCH:Me),
1.31-1.42 (m, 1H, cyclopropyl), 3.59 (q, J = 7.0 Hz, 2H, OCH:Me), 5.58 (s, 2H,
NCH-0), 7.22-7.35 (m, 5H, SPh), 8.59 (br, 1H, NH). Anal. Calcd. for CisH;isN2O3S:
C, 60.36; H, 5.70; N, 8.80; S, 10.07. Found: C, 60.40; H, 5.76; N, 8.82; S, 9.99.

1-[(Alkyloxy)methyl]-5-ethyluracils (82a,b) D—i&& %

76a & %1\ 32a (10 mmol) 2 1N NaOH 7k (80 mL) iZ## L. 35% H.O. (6 mL, 60
mmol) Z A, =Rk, IREHEEL 2, SEZBERE THML. T 2008 2 g
U7z, TR Z 3R NaHCO; /K (3x 50 mL) BE /K (3 x 50 mL) TP, JE N2k
UTzo TR Z i S 72 A i TR il L BB 2 1572,

1-(Ethoxymethyl)-5-ethyluracil (82a)

Yield 89%; mp 107 °C (EtOAc-hexane); 'H NMR (CDCl3) 8 1.15 (t, J= 7.5 Hz, 3H,
5-CH:Me), 1.22 (t, J = 7.0 Hz, 3H, OCH:Me), 2.38 (ad, J = 7.5, 1.1 Hz, 3H,
5-CH:Me), 3.61 (q, J= 7.0 Hz, 2H, OCH:Me), 5.15 (s, 2H, NCH:0), 7.10 (t, J=1.1
Hz, 1H, 6-H), 9.25 (br, 1H, NH).

1-({[(2-tert-Butyldimethylsilyl)oxy]ethoxy}methyl)-5-ethyluracil (82b)

Yield 77%; mp 88-90 °C (isopropanol); 'H NMR (CDCls) 8 0.06 (s, 6H, Me,Si), 0.89
(s, 9H, Mes;O), 1.14 (t, J = 7.4 Hz, 3H, 5-CH:Me), 2.37 (qd, J= 7.5, 1.1 Hz, 3H,
5-CH:Me), 3.64, 3.77 (A:B., 4H, SIOCH.CH-0), 5.20, (s, 2H, NCH-0), 7.10 (t, J=
1.1 Hz, 1H, 6-H), 8.52 (br, 1H, NH).

6-(Acetoxyarylmethyl)-1-[ (alkyloxy)methyl]-5-ethyluracils (84a-d) D—R&R&RE

1-[(Alkyloxy)methyl]-5—ethyluracil (82a,b; 2 mmol) 2 THF (8 mL) IZ{&/n" L -70 °C
ICWHI L7z, WIZ 0.5 M LDA-THF ###K (8.8 mL, 4.4 mmol) %, ZEHELR M. Ktk
B2y -70 °C 2 AR WEXDIZHE F LR, -70 °C. 1FFMHEHBL &, HBHKIZ aryl
aldehyde (3 mmol) @ THF (6 mL) &k Z )RR A —70 °C Zi# A 72 WK DI F L7z
%, —70 °C. 1R L7z, RODHK Z BHEE THME. sRICHEL. fafn NaCl K
(20 mL) & EtOAc (30 mL) ZMMA kL U7z, AHEZ fgfl NaHCO; 7Kk (20 mL) BEL NN
figfn NaCl 7K (20 mL) THHL. MgSOs THAEE L . IEl. HERMEL 2. KA Z
pyridine (20 mL) IZIAN L AccO (1 mL) ZhnA. =i, 12 BB L 2. KSR 2 i
1 NaHCOs3 7k (30 mL) iZhnZx. EtOAc (3x 30 mL) THii L. A#E/E % fdf1 NaHCOs;
K (3x30mL) BIOEIFINaCl 7k 3x30mL) T L7-, HHEJE 2 MgSO, THAE L |
i, TR L, BEEZUANSINVAT L 0R NT 5 7 4 — (CHCls-hexane;
8:2, v/v) THEIZ, BUREE TH&ELL B 2572,
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6-(Acetoxyphenylmethyl)-1-(ethoxymethyl)-5-ethyluracil (84a)

Yield 84% (from 82a); mp 156-157 °C (EtOH); 'H NMR (CDCls) 6 0.93 (t, J= 7.2 Hz,
3H, 5-CH:Me), 1.04 (t, J= 6.9 Hz, 3H, OCH:Me), 2.26 (s, 3H, COMe), 2.44 (q, J="7.2
Hz, 2H, 5-CH-Me), 3.57 (q, J= 6.9 Hz, 2H, OCH-Me), 5.39, 5.52 (ABq, J=10.0 Hz,
2H, NCH:0), 7.09 (s, 1H, AcOCH), 7.28-7.41 (m, 5H, Ph), 9.26 (br, 1H, NH).

6-[Acetoxy-(3,5-dimethylphenyl)methyl]-1-(ethoxymethyl)-5-ethyluracil (84b)

Yield 60% (from 82a); mp 148.5 °C (EtOH); 'H NMR (CDCls) 6 0.96 (t, J= 7.5 Hz,
3H, 5-CH:Me), 1.07 (t, J= 7.1 Hz, 3H, OCH:Me), 2.25 (s, 3H, COMe), 2.31 (s, 6H,
ArMe,), 2.45 (q, J = 7.5 Hz, 2H, 5-CH-Me), 3.58 (q, J= 7.1 Hz, 2H, OCH.Me), 5.37,
5.45 (ABq, J=10.5 Hz, 2H, NCH-0), 6.84 [s, 2H, Ar(H-2,6)], 6.97 [s, 1H, Ar(H-4)],
7.02 (s, 1H, AcOCH), 8.61 (br, 1H, NH).

6-(Acetoxyphenylmethyl)-1-({[(2-fert-butyldimethylsilyl)oxy]ethoxy}methyl)-5-
ethyluracil (84c¢)

Yield 71% (from 82b); mp 116-118 °C (EtOH-H-0); 'H NMR (CDCls) 6 -0.02 (s, 6H,
Me.Si), 0.83 (s, 9H, MesC), 0.94 (t, J= 7.5 Hz, 3H, 5-CH:.Me), 2.26 (s, 3H, COMe),
2.46 (g, J = 7.5 Hz, 2H, 5-CH-Me), 3.52-3.68 (m, 4H, SiOCH.CH-0), 5.41, 5.49
(ABq, J=11.1 Hz, 2H, NCH-0), 7.08 (s, 1H, AcOCH), 7.27-7.41 (m, 5H, Ph), 8.45
(br, 1H, NH).

6-[Acetoxy-(3,5-dimethylphenyl)methyl]-1-({[(2-tert-butyldimethylsilyl)oxy]-
ethoxy}methyl)-5-ethyluracil (84d)

Yield 71% (from 82b); mp 133-134 °C (EtOH-H-0); 1H NMR (CDCl;) & —-0.02 (s, 6H,
Me.Si), 0.83 (s, 9H, MesC), 0.98 (t, J= 7.3 Hz, 3H, 5-CH:.Me), 2.31 (s, 3H, COMe),
2.49 (q, J = 7.3 Hz, 2H, 5-CH-Me), 3.52-3.68 (m, 4H, SIOCH.CH-0), 5.40 (s, 2H,
NCH-0), 6.82 [s, 2H, Ar(H-2,6)], 6.97 [s, 1H, Ar(H-4)], 7.02 (s, 1H, AcOCH), 8.41
(br, 1H, NH).

1-[(Alkyloxy)methyl]-6-benzyl-5-ethyluracils (85a-d) D—f&& k%

84a-d (1 mmol) ® AcOH-H,O- dioxane (20 mL; 2:1:2, v/v/v) A& IZ Pd-C (10%,
50 mg) ZNA. 1KEDKFESFHSKE 60 °C. 15KFMHEIE Lz, itz )EEmL . EtOH
(2 x 10 mL) THHE, BIKREZEOHMERMEL 2, BREZEYREHEI D EGES L E Y
ZAFTIo

6-Benzyl-1-(ethoxymethyl)-5-ethyluracil (85a)

Yield 88%; mp 102-104 °C (EtOH); UV (MeOH) Amax 268 nm (¢ 10400); MS m/z 288
(M%); '"H NMR (CDCl3) 6 1.07 (t, J= 7.4 Hz, 3H, 5-CH:Me), 1.19 (t, J=7.0 Hz, 3H,
OCH:Me), 2.47 (q, J="7.4 Hz, 2H, 5-CH:Me), 3.60 (q, J= 7.0 Hz, 2H, OCH:Me), 4.16
(s, 2H, CH-Ph), 5.10 (s, 2H, NCH:0), 7.10-7.39 (m, 5H, Ph), 8.45 (br, 1H, NH).
Anal.Calcd. for Ci6H2N2Os: C, 66.65; H, 6.99; N, 9.72. Found: C, 66.48; H, 6.96; N,
9.86.

_97_



6-(3,5-Dimethylbenzyl)-1-(ethoxymethyl)-5-ethyluracil (85b)

Yield 85%; mp 162-163 °C (EtOH); UV (MeOH) Amax 268 nm (¢ 10400); MS m/z 316
(M+); '"H NMR (CDCl3) 6 1.08 (t, J=7.5 Hz, 3H, 5-CH:Me), 1.23 (t, J=7.0 Hz, 3H,
OCH:Me), 2.28 (s, 6H, ArMey), 2.47 (q, J= 7.5 Hz, 2H, 5-CH:Me), 3.61 (q, J=7.0 Hz,
2H, OCH:Me), 4.07 (s, 2H, CH-Ar), 5.11 (s, 2H, NCH-0), 6.70 [s, 2H, Ar(H-2,6)],
6.90 [s, 1H, Ar(H-4)], 8.68 (br, 1H, NH). Anal. Calcd. for CisH2uN>Os: C, 68.33; H,
7.65; N, 8.85. Found: C, 68.06; H, 7.77; N, 8.86.

6-Benzyl-5-ethyl-1-[(2-hydroxyethoxy)methyl]uracil (85c)

Yield 49%; mp 121-122 °C (EtOAc-hexane); UV (MeOH) Amax 268 nm (e 11100);
MS m/z 304 (M*); 'H NMR (CDCls) 6 1.07 (t, J= 7.4 Hz, 3H, 5-CH:Me), 1.91 (t, J=5.7
Hz, 1H, OH), 2.47 (q, J = 7.4 Hz, 2H, 5-CH:-Me), 3.65-3.78 (m, 4H, OCH.CH-0O),
4.14 (s, 2H, CH.Ph), 5.17 (s, 2H, NCH-0), 7.13 [dd, J= 2.0, 6.6 Hz, 2H, Ph(H-2,6)],
7.28-7.39 [m, 3H, Ph(H-3,4,5], 8.40 (br, 1H, NH). Anal. Calcd. for
C16H20N2041/5H,0: C, 62.41; H, 6.68; N, 9.10. Found: C, 62.41; H, 6.60; N, 9.12.

6-(3,5-Dimethylbenzyl)-5-ethyl-1-[(2-hydroxyethoxy)methyl]uracil (85d)

Yield 48%; mp 175-177 °C (MeOH-H,0); UV (MeOH) Amax 268 nm (¢ 10700); MS
m/z 332 (M*); 'H NMR (CDCls) 8 1.08 (t, J= 7.5 Hz, 3H, 5-CH:Me), 1.93 (t, J=5.9
Hz, 1H, OH), 2.29 (s, 6H, ArMe,), 2.47 (q, J = 7.5 Hz, 2H, 5-CH-Me), 3.65-3.78 (m,
4H, OCH,CH-0), 4.06 (s, 2H, CH-Ar), 5.17 (s, 2H, NCH-0), 6.70 [s, 2H, Ar(H-2,6)],
6.91 [s, 1H, Ar(H-4)], 8.27 (br, 1H, NH). Anal. Calcd. for CisH2N.042/5H,0: C,
63.66; H, 7.36; N, 8.25. Found: C, 63.54; H, 7.17; N, 8.22.

1-(Ethoxymethyl)-5-isopropyluracil (86)

76i (2.28 g, 10 mmol) Z 1N NaOH 7k (80 mL) IZf#&# L. 35% H.O- (6 mL, 60 mmol)
ZINA. ik, 1RMERL 7z, RONEZRER THFIL, ritd 5k EEm L 7z, Ik
Wt 2 fgFl NaHCOs 7K (3 x 50 mL) BE N /K (3 x 50 mL) THeH%., ML P L7z, Ik
% CH.Clo-hexane THifEM L 86 2157-.

Yield 1.91 g (90%); mp 78 °C (CH:Clo-hexane); 'H NMR (CDCl3) 8 1.17 (t, J=6.9
Hz, 6H, 5-CHMe,), 1.23 (t, J= 7.0 Hz, 3H, OCH:Me), 2.91 (m, 1H, 5-CHMe), 3.61
(g, J=7.0 Hz, 2H, OCH-Me), 5.14 (s, 2H, NCH-0O), 7.05 (d, J=0.9 Hz, 1H, 6-H), 8.31
(br, 1H, NH).

1-(Ethoxymethyl)-6-(hydroxyphenylmethyl)-5S-isopropyluracil (87a)

86 (424 mg, 2 mmol) Z THF 8 mL) IZ#& /ML 70 ‘C IZTmA L7z, WK 0.5 M
LDA- THF ¥i% (8.8 mL, 44 mmol) %, ZEHEIR . ORI -70 °C 2 72K
DT R Lzt&, —70 °C, 1KffEE#: L7z, ##RIC benzaldehyde (0.3 mL, 3 mmol) @
THF (56 mL) Z KSR -70 °C ZABNWE DI F L%, -70 °C. 1FRRHEEEL
2o RONRZBERR CTHRZ. ERICHE L. ff1 NaCl 7k (20 mL) & EtOAc (30 mL)
ZMMA B U7z, A 2 ff1 NaHCO; 7K (20 mL) 3 KO NaCl 7k (20 mL) THEH
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&, MgSO. TR, Wi, WMERNL 7z, KEZUNTINVAT LAY NI T T 4 —
(CHCly) THEL 87a 21572,

Yield 114 mg (18%); 'H NMR (CDCly) 6 1.21 (t, J= 7.1 Hz, 3H, OCH:Me), 1.27 (d, J
= 7.1 Hz, 3H, 5-CHMeMe"), 1.39 (d, J= 7.0 Hz, 3H, 5-CHMeMe), 3.27 (m, 1H,
5-CHMeMe"), 3.61, 3.71 (ABX, J=13.7, 7.1 Hz, 2H, OCH-Me), 4.71, 5.40 (ABq, J=
10.9 Hz, 2H, NCH.0), 5.10 (br, 1H, OH), 6.27 (d, J = 10.1 Hz, 1H, HOCH),
7.32-7.43 (m, 5H, Ph), 8.49 (br, 1H, NH).

1-(Ethoxymethyl)-5-ethyl-6-(hydroxyphenylmethyl)uracil (83a)

82a (396 mg, 2 mmol) % 87a DG LFEKKICAUM T 5 &, 83a 7)Y 548 mg (90%) #5 5
7Zo

'H NMR (CDCly) & 1.17 (t, J = 7.5 Hz, 3H, 5-CH:Me), 1.22 (t, J = 6.9 Hz, 3H,
OCH:Me), 2.56-2.76 (m, 2H, 5-CH:Me), 3.58-3.75 (m, 2H, OCH:Me), 4.59, 5.44
(ABq, J=11.6 Hz, 2H, NCH-0), 5.32 (d, J=10.8 Hz, 1H, OH), 6.18 (d, J=10.8 Hz,
1H, HOCH), 7.33-7.48 (m, 5H, Ph), 8.57 (br, 1H, NH).

6-(Acetoxyarylmethyl)-1-[(alkyloxy)methyl]-5-isopropyluracils (883 d) O—RRERE

76i & % WWIiE 32¢ (2 mmol) Z THF (8 mL) IZIA/NL -70 *CIZHAIL 7z, IR 0.5 M
LDA-THF &% (8.8 mL, 4.4 mmol) &, ZEHEXIR K. Jimﬁz{ﬂ%'lfa\ =70 °C 2 A 73\ &
DI F U2, -70 °C. 1KfE#E# Lz, ®IRIC aryl aldehyde (3 mmol) @ THF (5
mL) {E % SOMRIRZY —70 °C 272 WE D IZiH F L%, -70 °C. 1FRpf#ER L 7=,
FOSHR 2 83 fe THRIeE,. |iRICH E L. fgfn NaCl 7k (20 mL) & EtOAc (30 mL) % fi
A5 U7z, BAHSE 2 ffn NaHCO; 7K (20 mL) 3B X EF1 NaCl 7K (20 mL) THEFE.
MgSO, THEE L . &, BERMEL 7z, KA Z 1IN NaOH (20 mL) iIZ{E L. 35%
H,O; 7k (1 mL, 10 mmol) iz, =ik, 1FFEHERLZ. JONRE R chfL. ot
U7zt 2 I8 U 7z, TR Z fafn NaHCO; 7K (3 x 30 mL) B KUK (3x 30 mL) THE
L. BEFEZBRLZ, L% pyridine (20 mL) IZIE L AcO (1 mL) 2Nz, =&,
12 BEIRHR U7z, RONR Z fafl NaHCOs 7K (30 mL) IZ/IA. EtOAc (3 x 30 mL) THfl
MU, BAHE S NaHCO; 7K (3 x 30 mL) B X UMEAI NaCl 7k (3 x 30 mL) Tk L
7zo FAHEEZ MeSOs TR L . I8, TR Lz, BEZ VATV ATL70X b
275 7 4 — (CHCls-hexane; 8:2, v/v) THEE, @YREETHMSEL BRI ZET.

6-(Acetoxyphenylmethyl)-1-(ethoxymethyl)-5-isopropyluracil (88a)

Yield 52% (from 76i); mp 175-177 °C (isopropanol); 'H NMR (CDCls) 8 0.88 (d, J=
6.5 Hz, 3H, 5-CHMeMe"), 1.04 (t, J= 7.0 Hz, 3H, OCH:Me), 1.21 (d, J=6.9 Hz, 3H,
5-CHMeMe), 2.26 (s, 3H, COMe), 2.88 (m, 1H, 5-CHMeMe"), 3.61 (q, J= 7.0 Hz,
2H, OCH:Me), 5.58, 5.70 (ABq, J = 10.9 Hz, 2H, NCH-0), 7.05 (s, 1H, AcOCH),
7.27-7.42 (m, 5H, Ph), 9.06 (br, 1H, NH).

6-[1-Acetoxy-1-(3,5-dimethylphenyl)methyl]-1-(ethoxymethyl)-5-isopropyluracil (88b)

_99_



Yield 47% (from 76i); mp 180 °C (EtOH); 'H NMR (CDCls) 8 0.94 (d, J= 6.3 Hz, 3H,
5-CHMeMe"), 1.04 (t, J = 7.1 Hz, 3H, OCH:Me), 1.22 (d, J = 6.9 Hz, 3H,
5-CHMeMe), 2.24 (s, 3H, COMe), 2.32 (s, 6H, ArMe,), 2.90 (m, 1H, 5-CHMeMe"),
3.60 (g, J=7.1 Hz, 2H, OCH:Me), 5.56, 5.63 (ABq, J=10.5 Hz, 2H, NCH-0), 6.85 [s,
2H, Ar(H-2,6)], 6.96 [s, 1H, Ar(H-4)], 6.99 (s, 1H, AcOCH), 9.03 (br, 1H, NH).

6-(Acetoxyphenylmethyl)-1-({[(2-fert-butyldimethylsilyl)oxy]ethoxy}methyl)-5-
isopropyluracil (88c)

Yield 71% (from 32¢); mp 140-141 °C (EtOH); 'H NMR (CDCls) & -0.03 (s, 6H,
MeSi), 0.83 (s, 9H, MesC), 0.89 (d, J=5.5 Hz, 3H, 5-CHMeMe"), 1.21 (d, J=6.5 Hz,
3H, 5-CHMeMe), 2.26 (s, 3H, COMe), 2.88 (m, 1H, 5-CHMeMe"), 3.51-3.67 (m,
4H, SiOCH.CH-0), 5.60, 5.70 (ABq, J=12.2 Hz, 2H, NCH-0O), 7.04 (s, 1H, AcOCH),
7.26-7.40 (m, 5H, Ph), 8.36 (br, 1H, NH).

6-[Acetoxy(3,5-dimethylphenyl)methyl]-1-({[(2-tert-butyldimethylsilyl)oxy]-
ethoxy}methyl)-5-isopropyluracil (88d)

Yield 71% (from 32¢); mp 130-131 °C (EtOH); 'H NMR (CDCI3) 8§ -0.04, -0.03 (s x
2, 3H x 2, Me»Si), 0.83 (s, 9H, MesC), 0.98 (d, J= 5.2 Hz, 3H, 5-CHMeMe"), 1.22 (d, J
= 6.5 Hz, 3H, 5-CHMeMe), 2.24 (s, 3H, COMe), 2.31 (s, 6H, ArMe), 2.91 (m, 1H,
5-CHMeMe"), 3.48-3.68 (m, 4H, SIOCH.CH-0), 5.58 (s, 2H, NCH-0), 6.83 [s, 2H,
Ar(H-2,6)], 6.97 [s, 1H, Ar(H-4)], 6.99 (s, 1H, AcOCH), 8.24 (br, 1H, NH).

1-[(Alkyloxy)methyl]-6-benzyl-5-isopropyluracils (89a-d) D—i&& %

88a-d (1 mmol) ® AcOH-H,O- dioxane (20 mL; 2:1:2, v/v/v) &2 Pd-C (10%,
50 mg) ZMA. 1KEDKESFHK T 60 °C, 16KfEE#E Lz, Ml ZiEE L. EtOH
(2 x 10 mL) THEHER, IBIREEDETERML 2, IREZE LR EI D i L E Y
ik YN

6-Benzyl-1-(ethoxymethyl)-5-isopropyluracil (89a)

Yield 85%; mp 109-110 °C (EtOH); UV (MeOH) Amax 268 nm (¢ 10400); MS m/z 302
(M%); '"H NMR (CDCls) 6 1.19 (t, J=7.0 Hz, 3H, OCH:Me), 1.29 (d, J= 6.9 Hz, 6H,
5-CHMey), 2.87 (m, 1H, 5-CHMe»), 3.62 (q, J= 7.0 Hz, 2H, OCH:Me), 4.18 (s, 2H,
CH.,Ph), 5.12 (s, 2H, NCH:0), 7.10-7.37 (m, 5H, Ph), 8.40 (br, 1H, NH). Anal.
Calcd. for Ci7H2:N:2Os: C, 67.53; H, 7.33; N, 9.26. Found: C, 67.47; H, 7.50; N,
9.20.

6-(3,5-Dimethylbenzyl)-1-(ethoxymethyl)-5-isopropyluracil (89b)

Yield 69%; mp 141-142 °C (EtOH); UV (MeOH) Amax 268 nm (¢ 11100); MS m/z 330
(M%); '"H NMR (CDCls) 8 1.20 (t, J=7.0 Hz, 3H, OCH:Me), 1.30 (d, J = 6.9 Hz, 6H,
5-CHMe»), 2.28 (s, 6H, ArMey), 2.86 (m, 1H, 5-CHMe.), 3.63 (q, J = 7.0 Hz, 2H,
OCH:Me), 4.10 (s, 2H, CH-Ar), 5.13 (s, 2H, NCH-0), 6.71 [s, 2H, Ar(H-2,6)], 6.90
[s, 1H, Ar(H-4)], 8.38 (br, 1H, NH). Anal. Calcd. for CioH2N2Os: C, 69.06; H, 7.93;
N, 8.48. Found: C, 69.00; H, 7.81; N, 8.34.
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6-Benzyl-1-[(2-hydroxyethoxy)methyl]-5-isopropyluracil (89c)

Yield 54%; mp 142-143 °C (EtOH); UV (MeOH) Amax 267 nm (e 10900); MS m/z 318
(MH); 'H NMR (CDClsy) 6 1.29 (d, J= 7.0 Hz, 6H, 5-CHMe), 2.10 (t, J=5.2 Hz, 1H,
OH), 2.86 (m, 1H, 5-CHMe,), 3.68-3.74 (m, 4H, OCH:CH-0), 4.17 (s, 2H, CH.Ph),
5.19 (s, 2H, NCH»0), 7.08-7.41 (m, 5H, Ph), 8.87 (br, 1H, NH). Anal. Calcd. for
Ci17H22N204: C, 64.13; H, 6.97; N, 8.80. Found: C, 63.98; H, 6.66; N, 8.84.

6-(3,5-Dimethylbenzyl)-1-[(2-hydroxyethoxy)methyl]-S-isopropyluracil (89d)

Yield 46%; mp 142-143 °C (toluene); UV (MeOH) Amax 267 nm (¢ 9600); MS m/z
346 (M*); 'H NMR (CDCls) & 1.29 (d, J = 7.2 Hz, 6H, 5-CHMe»), 1.96 (br, 1H, OH),
2.29 (s, 6H, ArMe,), 2.85 (m, 1H, 5-CHMe3), 3.69-3.73 (m, 4H, OCH.CH-0), 4.08
(s, 2H, CH>A1), 5.18 (s, 2H, NCH-0), 6.71 [s, 2H, Ar(H-2,6)], 6.91 [s, 1H, Ar(H-4)],
8.23 (br, 1H, NH). Anal. Calcd. for Ci9HsN-O.: C, 65.88; H, 7.57; N, 8.09. Found:
C, 65.65; H, 7.65; N, 8.13.

55 2 EH 3 HiDER

Pl HIV 3R PERE

PIHIVIETEILSS 1 =5 2 8 &M C k2 WHlE Lz,
il R M R

A EILS 1 =256 2 8 E R Uik z2 HWHIE L 7z,

Bp 5 A
D

3 EH 1 Hi Y

Pt

RTFH EE 14 O HlE

50 mM Tris-HCI (pH 8.4). 0.1% Triton X-100, 10 mM MgCl., 2 mM dithio-
threitol, 50 mM KCI. 0.1 mg/mL nuclease-free BSA. 5 uM [methyl-SHJTTP (0.5
uCh. 12 ug/mL Poly(A)-(Diss [& 5 W10 uM [8-H] dGTP (0.5 uCi). 24 ug/mL
Poly(C)-(dG)12-15] + 0.05 unit ricombinant HIV-1 RT (NL43 strain; p64, p51 subunit
)L K OHERR) OBEIRIC. DMSOBEN1% (v/v) IT7/5 L DICFE L DREE OIS
WODMSOMEIEZ M Z 50 ul& L7z, WAWE%37 °C. 300 E#. 2 M EDTA (10 ul) %
AR ZIED, MNED S B 50 ul. 2 Whatman DE-81 HEIEMKIC ARy L7z, 18
W2 5% Na.HPO, /KIg#R T3[E], /K T2[E, 95% EtOH T2[aIytidtt. BaHEEZ T > F
L—2alho2s—THELz. #EBILEMIREE 0 1B T HEMEZ 100% & Lz
EE, HEHENED 50% 272 5B L EYIRE (ICn) ZHEML k.
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AZTHHEHIV-1 (A012D, A018C) IZxd 2 Hi™ A )L ZiE D EE

BRI L7 MT-4 fifg (1 x 105 f#l/mL) 12 AZTiHEHIV-1#7% "multiplicity
of infection" 0.02 TRER I H/=, DAV AR OEE., Mid&EK (100 uL) ZfE4
DEEE D MKC-442 O A - 7= flat-bottomed microtiter tray D& well IZINZ 7z, 37 °C.
3HMIEEE. fluorescence—activated cell sorter THi HIV-1 p24 R 7 O—F)LHiK
ZHWp24 HilR D& ZHIE L 25, SBEEMIRE 0 IZB1T%p24 Hilfi&7% 100% & L7z
K. p24 HiE 22 50% 12755 MKC-442 BE (ECs) ZHH L=,

MKC-442, AZT ff I combination index (C) & 1%

B 1B 2 /i THi HIV IEHEHEE] W, MKC-442 EAZTDO|IVIREHLN2:1,
4:1, BEO8:1LITBITBECs. ECron BELOECofEZHEH L7z, 25 OBMEBLUNE
AN HEITOECs. ECro. BEIUECwfli & iy, Choub D> Ea—%—Y 7 UL
TR LCIZEHE Lz,

A B i RIS A O HESE AN i VE B O kA 52

Murine bone marrow cells (2x105/mL) %z 10% fetal calf serum (FCS). 0.3% agar .
BLUW 50 ng/mL @ granulocyte macrophage colony stimulating factor (GM-CSF)
& 5T interleukin-3 (I1-3) % & OEERICRE L2, BE®R (ImL) % plastic tray
D well I E, FCS, agar. FREOHEMBILEY. BXU GM-CSF H 5 WL I1L-3 %
BORBREZRE ., 37°C TTHRIKBEL LR, BRI /a0Z—KZFHHIL &,

-102-



10

11

12

13
14

15

51 FH SRR

Barré-Sinoussi, F.; Chermann, J. C.; Rey, F.; Nugeyre, M. T.; Chamaret, S.; Gruest, J.;
Dauguet, C.; Axler-Blin, C.; Vézinet- Brun, F.; Rouzioux, C.; Rozenbaum, W.;

Montagnier, L. Isolation of a T-lymphotropic Retrovirus from a Patient at Risk for Acquired
Immune Deficiency Syndrome (AIDS). Science (Washington, D.C.) 1983, 220, 868-871.
Gallo, R. C.; Salahuddin, S. Z.; Popovic, M.; Shearer, G. M.; Kaplan, M.; Haynes, B. F.;
Palker, T. J.; Redfeild, R.; Oleske, J.; Safai, B.; White, G.; Foster, P.; Markham, P. D.
Frequent Detection and Isolation of Cytopathic Retroviruses (HTLV-III) from Patients with
AIDS and at Risk for AIDS. Science (Washington, D.C.) 1984, 224, 500-503.

Clavel, F. Isolation of a New Human Retrovirus from West African Patients with AIDS.
Science (Washington, D.C.) 1986, 233, 343-346.

MERERT ; BIDE ; MEE T Rl ; MEBP—B ; ekt ; sUAs
HIV 5751 7 &2 ORiE - BERERrIE.  RATEF 1998, 53, 1991-1997.

Report on the Global HIV/AIDS Epidemic - June 1998. http://www.who.int/emc-hiv/

951 X, HIV BARERS & T, HAMK 1993,659, 479-543.

Gelderblom, H. R. Fine Structure of Human Immunodeficiency Virus (HIV) and
Immunolocalization of Structural Proteins. Virology 1987, 156, 171-176.

WILE. Fam—AIDS BRIV E —. RHEF 1998, 53, 1961-1963.

HHERE. HIV OBSAERNEL SRGNEE. RATES 1998, 53, 1999-2005.
Richman, D. D.; Fischl, M. A.; Grieco, M. H.; Gottlieb, M. S.; Volberding, P. A.; Laskin,
O. L.; Leedom, J. M.; Groopman, J. E.; Mildvan, D.; Hirsch, M. S.; Jackson. G. G.;
Durack, D. T.; Nusinoff-Lehrman, S.; The AZT Collaborative Working Group. The
Toxicity of Azidothymidine (AZT) in the Treatment of Patients with AIDS and AIDS-related
Complex: A Double-blind, Placebo-controlled Trial. N. Engl. J. Med. 1987,317,

192-197.

Koning, H.; Behr, E.; Lower, J.; Kurth, R. Azidothymidine Triphosphate Is an Inhibitor of
Both Human Immunodeficiency Virus Type 1 Reverse Transcriptase and DNA Polymerase
Gamma. Antimicrob. Agents Chemother. 1989, 33, 2109-2114.

Larder, B. A.; Darby, G.; Richman, D. D. HIV with Reduced Sensitivity to Zidovudine
(AZT) Isolated During Prolonged Therapy. Science (Washington, D.C.) 1989, 243,
1731-1734.

. HIV-1 BGYE DIREE.  FEE & K 1998, 16, 787-793.

Miyasaka, T.; Tanaka, H.; Baba, M.; Hayakawa, H.; Walker, R. T.; Balzarini, J.; De

Clercq, E. A Novel Lead for Specific Anti-HIV-1 Agents: 1-[(2-Hydroxyethoxy)methyl]-
6-(phenylthio)thymine. J. Med. Chem. 1989, 32, 2507-25009.

Baba, M.; Tanaka, H.; De Clercq, E.; Pauwels, R.; Balzarini, J.; Schols, D.; Nakashima,

H.; Perno, C.-F.; Walker, R. T.; Miyasaka, T. Highly Specific Inhibition of Human

-104-



16

17

18

19

20

21

22

23

24

25

26

27

28

29

Immunodeficiency Virus Type 1 by a Novel 6-Substituted Acyclouridine Derivative.
Biochem. Biophys. Res. Commun. 1989, 165, 1375-1381.

Ren, J.; Esnouf, R.; Garman, E.; Somers, D.; Ross, C.; Kirby, I.; Keeling, J.; Darby, G.;
Jones, Y.; Stuart, D.; Stammers, D. High Resolution Structures of HIV-1 RT from Four
RT-inhibitor Complexes. Nature Struct. Biol. 1995, 2, 293-302.

Tanaka, H.; Hayakawa, H.; Obi, K.; Miyasaka, T. Synthetic Route to 5-Substituted Uridines
Via a New Type of Desulfurizative Stannylation. Tetrahedron 1986,42, 4187-4195.
Wittenburg, E. Untersuchung der Tautomeren Struktur von Thymin und seinen
Alkylderivaten mit Hilfe von UV-Spektren. Chem. Ber. 1966, 99, 2391-2398.

Tanaka, H.; Hayakawa, H.; Miyasaka, T. "Umpolung" of Reactivity at the C-6 Position of
Uridine: A Simple and General Method for 6-Substituted Uridines. Tetrahedron 1982, 38,
2635-2642.

Hef#EE., UFUMERRZEH WA X7 LA ROGRICET H9E.
FEPWITE DR 1989 WIFLHRIRETHE 5 1989, 46-59.

Ogilvie, K. K.; Hamilton, H. G.; Gillen, M. F.; Radatus, K.; Smith, K. O.; Galloway, K.

S. Uracil Analogues of the Acyclo-nucleoside 9-[[2-Hydroxy-1-(hydroxymethyl)ethoxy]-
methyl]guanine (BIOLF-62). Can. J. Chem. 1984,62, 16-21.

Rosowsky, A.; Kim, S-H.; Wick, M. Synthesis and Antitumor Activity of an Acyclo-
nucleoside Derivative of 5-Fluorouracil. J. Med. Chem. 1981,24, 1177-1181.

Niu, C.-H. Synthesis of [4-1NH]- and [1,3-!5N,] Cytidine Derivatives for Use in NMR-
Monitored Binding Tests. Anal. Biochem. 1984, 139, 404-407.

Shimizu, M.; Tanaka, H.; Hayakawa, H.; Miyasaka, T. Dynamic Aspects in the LDA
Lithiation of an Arabinofuranosyl Derivative of 4-Ethoxy-2-pyrimidinone: Regioselective
Entry to Both C-5 and C-6 Substitutions. Tetrahedron Lett. 1990, 31, 1295-1298.

Reese, C. B.; Ubasawa, A. Reaction Between 1-Arenesulphonyl-3-nitro-1,2,4-triazoles and
Nucleoside Base Residues. Elucidation of the Nature of Side-reactions During
Oligonucleotide Synthesis. Tetrahedron Lett. 1980, 21, 2265-2268.

Divakar, K. J.; Reese, C. B. 4-(1,2,4-Triazol-1-yl)- and 4-(3-Nitro-1,2,4-triazol-1-yl)-1-
(B-D-2,3,5,-tri-O-acetylarabinofuranosyl)pyrimidin-2(1 H)-ones. Valuable Intermediates in
the Synthesis of Derivatives of 1-(f-D-Arabinofuranosyl)cytosine (Ara-C) J. Chem. Soc.,
Perkin 11982, 1171-1176.

Johnson, T. B.; Schroeder, E. F. Researches on Pyrimidines. CXXII. Improved Methods
for the Synthesis of Orotic Acid. J. Am. Chem. Soc. 1931, 53, 1989-1993.

Kim, Y. H.; Kim, J. Y.; Lee, C. H. Efficient Synthesis of Acyclic Nucleosides by
N-Alkylation of Pyrimidine and Purine-bases Using a New Coupling Agent of Cesium
lodide. Chem. Lett. 1988, 1045-1048.

Robins, M. J.; Barr, P. J. Nucleic Acid Related Compounds. 39. Efficient Conversion of
5-Iodo to 5-Alkynyl and Derived 5-Substituted Uracil Bases and Nucleosides. J. Org. Chem.

-105-



30

31

32

33

34

35

36

37

38

39

40

41

42

1983, 48, 1854-1862.

Tanaka, H.; Haraguchi, K.; Koizumi, Y.; Fukui, M.; Miyasaka, T. Synthesis of
6-Alkynylated Uridines. Can. J. Chem. 1986, 64, 1560-1563.

Tanaka, H.; lijima, S.; Matsuda, A.; Hayakawa, H.; Miyasaka, T.; Ueda, T. The Reaction

of 6-Phenylthiouridine with Sulfer Nucleophiles: A Simple and Regiospecific Preparation of
6-Alkylthiouridines and 6-Alkylthiouridylic Acids. Chem. Pharm. Bull. 1983,31, 1222-
1227.

Hayakawa, H.; Tanaka, H.; Haraguchi, K.; Mayumi, M.; Nakajima, M.; Sakamaki, T.;
Miyasaka, T. Preparation of 8-Chloropurine Nucleosides through the Reaction between Their
C-8 Lthiated Species and p-Toluenesulfonyl Chloride. Nucleosides Nucleotides 1988, 7,
121-128.

Olofson, R. A.; Dougherty, C. M. A Useful Synthesis of Arylcyclopropanes. J. Am. Chem.
Soc. 1973, 95, 581-582.

Tanaka, H; Baba, M.; Takahashi, E.; Matsumoto, K.; Kittaka, A.; Walker, R. T.; De Clercq,
E.; Miyasaka, T. Design and Synthesis of Regioisomeric Analogues fo a Specific Anti-HIV-1
Agent 1-[(2-Hydroxyethoxy)methyl]-6-(phenylthio)thymine (HEPT). Nucleosides
Nucleotides 1994, 13, 155-162.

Tanaka, H.; Hayakawa, H.; Shibata, S.; Haraguchi, K.; Miyasaka, T. Synthesis of
6-Methyluridine via Palladium-catalyzed Cross-coulping Between a 6-lodouridine Derivative
and Tetramethylstannane. Nucleosides Nucleotides 1992, 11, 319-328.

Anderson, G. W.; Zimmerman, J. E.; Callahan, F. M. The Use of Esters of N-Hydroxy-
succinimide in Peptide Synthesis. J. Am. Chem. Soc. 1964, 86, 1839-1842

Siegel, W. O.; Ferris, F. C.; Mucci, P. A. A Convenient Synthesis of 3- and 4-Methyl-
phthalonitrile. J. Org. Chem. 1977, 42, 3442-3443.

Pauwels, R.; De Clercq, E.; Desmyter, J,; Balzarini, J.; Goubau, P.; Herdewijn, P.;
Vanderhaeghe, H.; Vandeputte, M. Sensitive and Rapid Assay on MT-4 Cells for the
Detection of Antiviral Compounds Against the AIDS Virus. J. Virol. Methods 1987, 16,
171-185.

De Clercq, E. The Role of Non-nucleosede Reverse Transcriptase Inhibitors (NNRTIs) in
the Therapy of HIV-1 Infection. Antiviral Res. 1998, 38, 153-179.

Keyser, G. E.; Bryant, J. D.; Barrio, J. R. lodomethylethers from 1,3-Dioxolane and
1,3-Oxathiolane: Preparation of Acyclic Nucleoside Analogs. Tetrahedron Lett. 1979,
3263-3264.

Basnak, I.; Frakas, J. Synthesis of Uracils Substituted in the Position 5 or 5,6 with Alkyl or
Cycloalkyl Groups and Their UV Spectra. Collection Czechoslov. Chem. Commun. 1979,
44,2426-2437.

St. Clair, M. H.; Richards, C. A.; Spector, T.; Weinhold, K. J.; Miller, W. H.; Langlois,
A.J.; Furman, P. A. 3'-Azido-3'-deoxythymidine Triphosphate as an Inhibitor and

-106-



43

44

45

46

47

48

49

50

51

52

Substrate of Purified Human Immunodeficiency Virus Reverse Transcriptase. Antimicrob.
Agents Chemother. 1987,31, 1972-1977.

Hopkins, A. L.; Ren, J.; Esnouf, R. M.; Willcox, B. E.; Jones, Y.; Ross, C.; Miyasaka, T.;
Walker, R. T.; Tanaka, H.; Stammers. D. K.; Stuart, D. I. Complexes of HIV-1 Reverse
Transcriptase with Inhibitors of the HEPT Series Reveal Conformational Changes Relevant to
the Design of Potent Non-Nucleoside Inhibitors. J. Med. Chem. 1996, 39, 1589-1600
Spence, R. A.; Kati, W. N.; Anderson. K. S.; Johnson, K. A. Mechanism of Inhibition of
HIV-1 Reverse Transcriptase by Nonnucleoside Inhibitors. Science (Washington, D.C.)
1995, 267, 988-993.

IR ; mUSTSEE ; B E—  Beikls ; PRPIERL. Bt HIV AlOEREK -
MKC-442. Mitsubishi Kasei R & D Review 1994, 8, 20-27.

Larder, B. A.; Kemp, S. D.Multiple Mutation in HIV-1 Reverse Transcriptase Confer High-
Level Resistance to Zidovudine (AZT). Science 1989, 246, 1155-1158.

Chou, T.-C.; Talalay, P. Quantitative Analysis of Dose-Effect Relationships: the Combined
Effects of Multiple Drugs or Enzyme Inhibitors. Adv. Enzym Regul. 1984,22, 27-55.

Chou, J.; Chou, T.-C. Dose-Effect Analysis with Microcomputers: Quantitation of EDs,
LDso, Synergism, Antagonism, Low-Dose Risk, Receptor-Ligand Binding and Enzym
Kinetics. In A computer software for IBM-PC and manual. Elsevier-Biosoft, Cambridge
1986, p 19-32.

Rost, K. L.; Banké-Bochita, J.; Stephan, K.; Fuder, C.; Moxham, C.; Herrmann, W. M.
Multiple-Dose Treatment with MKC-442 in HIV-1 Infected Asymptomatic Subjects: Efficacy

on Viral Load, Safety, and Pharmacokinetics. Eur. J. Clin. Pharmcol. 1997, 52, suppl.
Al74.

Pauwels, R.; Balzarini, J.; Baba, M.; Snoeck, R.; Schols, D.; Herdewijn, P.; Desmyter, J.;
De Clercq, E. Rapid and Automated Tetrazolium-Based Colorimetric Assay for the Detection
of Anti-HIV Compounds. J. Virol. Methods 1988, 20, 309-322.

Pauwels, R.; De Clercq, E.; Desmyter, J.; Balzarini, J.; Gaubau, P.; Herdewijn, P.;
Vanderhaeghe, H.; Vandeputte, M. Sensitive and Rapid Assay on MT-4 Cells for Detection
of Antiviral Compounds Against the AIDS Virus. J. Virol. Methods 1987, 16, 171-185.
Baba, M.; Shigeta, S.; Tanaka, H.; Miyasaka, T.; Ubasawa, M.; Umezu, K.; Walker, R. T.;
De Clercq, E. Highly Potent and Selective Inhibition of HIV-1 Replication by 6-Phenylthio-
uracil Derivatives. Antiviral Res. 1992, 17, 245-264.

-107-



