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Abstract

4-Thiothymidine combined with UVA (light shading effect with long-wave ultraviolet) as a poten-
tially novel therapy for cancer provides a new way, UVA-sensitive 4-thiothymidine was obtained
through the study of the modification of thiothymidine at 4-position, and reached the role of
treatment of tumor cells under the synergy of UVA. In order to obtain 4-Thiothymidine drugs with
new optical properties, triazole and P.Ss are used in previously reported methods. In this study,
Lawesson reagent was adopted to prepare 4-thiothymidine. Under the optimized conditions, the
reaction time was significantly reduced and the yield increased. The structure of the product was
characterized by 'H-NMR and 13C-NMR.
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4-TRE JUVA (KB BBEARLE S R4 BT o R IE YR T IR T H g s, Widxt e i, B3
ML EAMEBURRIZY), ANTTAEL MRt FER FERNSIT EARKER. AT RAFEEA S
PR 4-TRRERAGY), £ =k RIP,SsiE, TIASCRA T #idfl—LawessonidFl, KA
T RIEE, R T, FEAH-NMREBC-NMREAE T =45 .

XK g7
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1. 53|

%IER(DNA AT RNA)Z B Z BV R, EAEGE R E CBIEN . B 7205, DNA 2
FrE VIR AL )5 . DNA v DU it 8% 1 FH T ARG S 2, 20 )2 R e 5% 1 i i e e e
FUZAE . MmN I SR . SRTT DNA BREAZAF IR 25 5 32 B4k . W RTAE M1 FH I
IR, X R RRE O AR 2 N A i EE P SR R 2 — 1] A BNV ARG, % AU
W PERIT 58 AN BB A AT A0 . B B (Aciclovin /B N T & B aZ ik 2250, B vk Feikoi
Anan i F AR A I A, FoR W S5 1E 2522 5K Gertrude Belle Elion T 1988 £E 31 NUREE 23 . B 1 H
WL APOREERIT BT AX,  AROKIBUR 7 A% B RN TE it o, FEE 3RS B2
[ 2]-[4] - 5- BRI AL E NPt g AN B 55 254 C )32 FH TG PR [5], 491 1 5-3Ut 80 PR 1 (FAU)
5-JR I PR H (BrdU) . 5S-SR (1dU),  EATTRT FHAE ST 8 225490 R 6 1 15 B8 LS i b Je 20 i xof
SR RBUEE[6] [7]. WHIUR I A-AZ E R BA 5 B RZ B AR AR Z5 40, (HFE AN fo KA R
KA A-BRARZ T AR 58 A2 T ABURR, I (%) e KIS AE 270 nm, 4-BR I EF 7E 336 nm A #5 K
W8], eI R W RERSUMANNE, FIE N ETUNR 25, JLHES UVA 546Gl TRIT K
Jdg, H. 2 50 U 55 g A LB, 4R BEAF[8] [9] . 1 —VE 5T AT BE SR T 58 SUAHIER S N2 Al DNA-
B ARBORM[10]. BRth, AR S N3 H— Mot a7 75k, RIS BBl 4-B a7
F(G-FRBEUVA ITIE) o RARHE o] 2 N 40 Y DNA H, i it UVA R HAH B7E Ak 2045 45 6 PR
WKW DNA ER . BEFLRI, IGRIEREINEE 4-RINEEEE, WA ORI, I
X IEE MR A FE 1L ETRARE MRS, &8 2 A AYETERUE 25 O E T 25K .

T4 BT AT EARZ, {52 Lawesson kAL E LML A, Lawesson X749 T
BRI B A R VY TR 1 o A R AR S, AR RSN B AREE I S8 (R-PS2), BT FE
LR SN 1 e ] AR

2. SLIGERSy
2.1, {UB57

DF-101S & U IE IR0 FHE J1 8 #E28 (LT THEAES G BR A ), SZCL-3B A& Redz Il /i +E 2%
(AT TR EBRAF]), RE-52C ekt 2K MO THREF AR A F]), SHZ-DAI)EH /KA Z HE
TIROUH TR ERAF]), X-4 #F- 8RB mollE ALt R A A R AR, WA :al
B TAl, 1,4- SN IRORIEE fF F 2 /T OO To K Ab
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2.2. &-BIERIE RS (E 1)

22.1.3 5-O-—HF ZEB ERERE R

JEHIEF (L) (2.84 g, 11.64 mmol) I A F] 250 mL = e+, FH IE/K it iE (60.6 mL, 753 mmol) 78 73 1% fi# »
EEE, INZERE Ny 97%) Z FRET(12.45 mL, 131.7 mmol), VKIB&4EF, &M 12 h BLE, ] TLC(# )2 (i)
R, JER S, FIE M. RS R 60°C~70°CREEE A, FANA CHClL MIZES 20 mL, 7E%
JE N EREREE R = % CH,LCl, (300 mL)H, FR N AMLAT NaHCO; (100 mL), H CH,Cl, 737l A HL
3 W, HHHENAHEIE, FITEK NaSO, T, ik, 5o HEEEL S, #3 A6 35-0-2H L
PRI (2) (3.62 g, 14.00 mmol), WA 95%, K & (m.p.) A 126°C~127C (SCHAE 126°C~128°C) [12]. 'H
NMR (500 MHz, DMSO-ds ) 6: 11.39 (br s, 1H, NH), 7.50 (s, 1H, 6-H), 6.18 (t, J = 8.0 Hz, 1H, 1’-H), 5.18 (t,
J=4.0Hz, 1H, 3"-H), 4.25(d, J =4.0 Hz, 2H, 5’-H), 4.14 (d, J = 4Hz, 1H, 4’-H), 2.25~2.48 (m, 2H, 2’-H),
2.07 (5,6H, 2 x —OC = OCH3), 1.80 (s, 3H, —CH3).

2.22.3°5-O-“R CEE-4-REENE R

1 3°,5’-0- S LW AL i 1(2.0 g, 6.12 mmol) (2) A F] 250 mL =i+, FHIEK 1,4- % 7/53(110
mL, 1.29 mol) 787> Ak, FEMIA Lawesson iX71(2.0 g, 4.94 mmol), Fe/rdidk, 2REMEGEE, JHH Arx
R4, FHEZ 95°C, [H1Z) 2.5 h, F TLCIV(f k) V(L 4. B8) = LA, B2 RN ek, 5
1B R BR 2V, R dhld T S AT B, BERIA VOCRIHER): V(LR L1E) = 6:1. 1935 Ak
R 3°,57-0- 48 L WEFE-4- R i 15 (3) (1.89 g, 8.59 mmol), W& Hy 64%, ¥ i(m.p.)y 94°C~96°C (3L ik
18 97°C) [13]. *HNMR (500 MHz, DMSO-dg) 4:12.79(br s, 1H, NH), 7.36 (s, 1H, 6-H), 6.13 (t, J = 4.0 Hz, 8.
0 Hz, 1H, 1-H), 5.21 (t, J =4.0 Hz, 1H, 3’-H), 4.26 (dd, J =4.0 Hz, 2H,5’-H), 4.20~4. 21 (m, 1H, 4’-H),
2.32~2.48 (m, 2H, 2’-H), 2.06 (s, 3H, ~OC=0CH3), 2.07 (s, 3H, —OC = OCH3), 1.99 (s, 3H, —CH3).

22.3. 4-HBAENERK

8 3°,5°-0- & LW -4-Fif (1.4 g, 4.06 mmol) i\ F 500 mL B 5, AR &0 VA T
(266 mL, 6.03 mmol) 78 /¥ fil, =3 FHEE 2 h, F TLCIV(Z & F k) V(P ES) = 918601, B4 M 5E
R, IR PR R A, M s R E AT B, SRR V(A B V(P ) = 30:1.
BT ACIR 4-BRH0F (4) 0.92 g, ILFE N 88%, 4 (m.p.) Ay 115°C (SCHR{E 116°C~118°C) [14]. 'H NMR
(500 MHz, DMSO-d6) 6: 12.70 (br s, 1H, NH), 7. 89 (s, 1H, 6-H), 6.11 (t, J = 4.0 Hz, 8.0 Hz, 1H, 1’-H), 5.09
(s, 1H, 5°-OH), 526 (s, 1H, 3’-OH), 3.80 (d, J = 4.0 Hz, 1H, 4’-H), 4.25 (s, 1H, 3’-H), 3.59 (dd, J = 12 Hz, 24
Hz, 2H,5’-H), 2.14 (t, J =4 Hz, 12 Hz, 2H, 2’-H), 1.97 (5,3H, —CH3); **C NMR (DMSO-ds, 500MHz) §:
190. 07, 147.26, 132.80, 117.07, 87.05, 84.08, 69.46, 60.42, 39.50, 16.35.
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Figure 1. The synthetic route of 4-thiothymidine
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ASZHG ] Lawesson WFIAAHE TALGEH —MEEM P,Ss ik, —J7 IMAEEAT B YR, =MEEA P,Ss
RN 6 h DL EE R, (H2 Lawesson {51k R i 2.5 h RIAT Sebisg4s, ARORIBEAR 1 S Wi it [a]
SR ESR 5] MBI L, 1R 51%5Em A 64%, 1T JEURHEISOHE BEAL R, ARMERRIA, ATtk
Pl D T B B B BTRAIR S e 53— TR T PoSs ki, I A E BRI EE A, 0 D IS g,
A EHE L. M Lawesson 7R M 2 Ji, BEATEERZHE > BT, Lawesson 17— 72 J5t, H
2l BEEY AT I 8 R, XA S B I RE ARG SN R AR PREE AT A RIS 2 (07 M S 2t .

FEREAN SRR AR R, T A TR BE LU BURR, P DAE ST T A VA IR A o, BT
AR, RN, BFIATH AR5 KB+ 08U, Fr e RSHT, B R R T ERTE K, JF B
TR TE K AR B, 75 T 2 BUE 7 R BB 52 S BRI o
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