Journal of Natural Science
Pai Chai University, Korea
Vol. 9, No. t : 95~104, 1996

PEFEAY N3 b4

2ol@, u|
CEELFE-L I T EL PR

Synthesis of Pyrimidine Nucleosides as a Potential
Asymmetric Catalysts
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Department of Chemistry, Pai Chai University
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A 5% amino thymidine 229 0 & FAsAh A3 thymidine 3ZEE° 2L 7|8 Bz
Az FojgAE gl 4 3-0OH zglel mono-methylamino thymidine® dimethylamino thymi-
dined A, olEe FHAAE $43ld 5-OHE Ac-OF HFd 5-acetyl-3'-dirmethylamino
thymidine# 5-OHE TBS® W &3t 1 up9 29 azidodt§ &<l 5-TBS-3'-Up-tBOC methyamino thy-
midine$ ¥A&HA}. 18]3, 5-OHE amino groupl & E#3E 1 I-OHE -MeZ WHEHI 3T

3'-acetyl-5'-tBOC-amino thymidine$ 34 a2l ch.

We synthesized the following series of 3', 5Shydroxy modified thymidine analogs to check the potential
asymmetric catalytic effects. 3'-monomethylammino and dimethylaminothymidine was synthesized from thym |-
dine via 8 step and 7 step in 38%, 20% overall vields respectively. 5'-Acetyl-3'-dimethylamino thymidine was
prepared from thymidine via 8 step in 40% overall yield. 5-TBS~3'-up-t BOC methylamino thymidine was
prepared from thymidine via 6 step in 30% overall yield. 3'-acetyl-5'-t BOC amino thymidine was prepared

from thymidine via 7 step in 31% overall yield.
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oA §E¥® &ulSo] Cormal!, Tail’, lzumil® 5
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offlz o}wl I1Fo] 56-membered Aol HFHE
olE RAow JAse FEA & UA A
Zujg AL stz e =80 @ thymidined
o] &3l 3'-OH% 5'-OHE o8 714 ofvizm 3]
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1. 72171 & Alek

1) Hujel 5%

NMR spectrat Bruker AC-2007 AM-3002
2 27431, chemical shifte W2 tetramethyl-
silaned] g ppmeE Pt HPLCE ultra-
violet H&717F A€ model 447] 715 & & A
7¥atoll Al &tlch. Optical rotations®] &3 Auto-
poll OI A5 HWFA] 9siA 3. TLCY ¥
A8 Ag7td 60F 254 (E. Merck)7t 43z #
2% (025 mm)ol 9&A AT Al#E TLCE
10 mm 72 20 cm x 20 cm FEgez @
Merck, silica gel GF25432 A7} 8t}

2) A ef

B Ao M3 A2 Aldrich, Merck,
Wako AbellA 7% EF =& 1§ Algez 4
ol AASA %1 AHEI}HLH, BE F7]&v
iR oz HE T A&t THF
AHEE7] Aol AAa 71A Etell A FHojx 5AIE
A4z Hed JEEOZ #F3tn F8£3] A
Al#A AgE9c. DCMe $43 ggog @
ot dxd H AR

n. }')J L r!r rir

2. AlEuy
1) 5'-TBS thymidine[1]2} &4
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£u}l DMF 200 milo] thymidine 22.95 g(94.75
mmol)€ =<UF imidazole 32.3 g(473.75 mmol)-&
A7tsted mwt Al of7)e] TBDMSCl 164
g(108.96 mmol)2 DMF 50mlel %o FA7E
Fa wggrld FYsty e Ao e
b3 37 HaEl o AT FEE] ant A
A F g ETFES dlolAHA &A NaCl 3}
FEYE g THEY S v =3A 250 mlA
T 93 3t 158 Aol wA$ ¥, paper
filter ¥t} Filterd ZA$ HyO(B0 ml-x 3)%
hexane(20 ml x 2)22 A3l AT H T oA
443 Tel 3247 g9 AL AUk ¥R filter
H 8AE ethylacetate2 F%&, 5% filterdt
% hexane(20 ml x 20 M3t 03 g9 AAE
95% F&2 AUt

2) 5'-TBS-3'-methanesulfonyl thymidine[2]2l &t
A

A2 DCM £of 30 miol [1] 1.069 g(3
mmol)€ 9%, EtN 252 ml(18 mmol)E %ol
F714 SuE HE &, HE&7)0 CH;SOLI
348.3 ml(4.5 mmol)€ Ice-cool bathdlell Al 1040l
AA FAZIZ dropH7hste) myl ok A2 A
2A17F mwyrate]l DCM 50 ml2 88t E(50 ml
x B FEI}Y F71%E FS ¥, EFE DCM
50 mlZ 23] F%3le {71 £& Eol MgSO&
AzAA 7Y FFANLYG ZAE Y8 short
silicagel column 3ted 1222 g €& +§& : M4%

3) 5'-TBS-3'.6-anhydrothymidine(3]2l &4

AL THF €9 50 miol [2] 53 g(122
mmol)& =A% DBU 866 ml€ ¥ heating-
bath(oil)& dz18te] 100T 2 refluxAlA 5417t 1L
it A7) ¥, THFE yte 2 F£3l9 EtOAc 50
mlEZ £3o] NaCl £3 #8930 ml x 3)2&
%349 #715E A, E5E =T DCM
(20 ml x 2)2.2 A &3l g 2 23 A
H FEdo g o] FHE W EYEY A
A+ EtOAcZ A3 3ste DCM : HexaneolA A
AAs 262 g& ¥ 7] & oA AAAE
o £ 35 g8 d% F& 1844 %

4) 5'-TBS-3'-azido thymidine[4]2| #HAd
DMF 50 miel [3] 1.31 g(3.87 mmoD)& FUF
NaN3 126 g(194 mmol) #H7}3t9 oil-heating

bathA x| I, 130-140TC2 QL7bs 2543 wwh
A#A EtOAc 50 miZ 3 A3l NaCl X3} 4=g
o3 33 F&su B2 23] A F MgSOs=
Azsd 2 58 ZAE 98 columnstsd
147 ¢ €& € 195 %

5) 5'-TBS-3'-amino thymidine[5]2l 84

A2 EtOH 20 miel [4] 148 g(3.88
mmol) & =UF, 10% Pd-C 150 mge $¥1 ¥
/718 959 Aste] T4 H2 gas FYslod
HHg 8700 ol 23A1ZF mEAA, celiteE Z X
glass filtergt ¥, ¥%3l benzene(10 ml x 2)&
2 F3 ¥ 9 & IF HARIIo 124
g 4% FE€:89 %

6) 5-TBS-3'-t BOC-amino thymidinel6]2l &HAd

THF wjel [5] 1.141 g(32 mmol)E %2
Et3N 18 ml(12.8 mmoD)& Yol @7]E gk A
21 ¥, ( t-BOC)20 1.05 g(4.8 mmol)& THF9)
o ¥g 87 FAIZIE ALE3HY drop H7ESH
o Ao A 12413 2RkEtd DCM 50 miE ¥
o 34 ANz F 220 ml x 32 F£35d
MgSO4Z AxAA ZAgSTHF S FAE A8
columndle] 145 g 4&. & : 94 %

7) 5-TBS-3'-t BOC-methylamino thymidine [7]
o g4

£ DMFel [6] 1.45 g(3.18 mmoD)< =9 F,
NaCl-ice cooling batho} A 5%z} wutslx, NaH
192 mg& o] 587 iyt 3t} Cooling bath
319 vk £7)o] CHil 4385 uLE W& 2 #7s
o] 30% wut ¥, cooling bathS AAFTH uwrg
EFES A3 0% A2AM au § EtOAcE
g M3to 33 F&33, B F& A 23 FF3§)
o F7] 58 Hol MgSO,2 Axdog nzd
HeEe 7Y FFITY. Column FA3IS 900
mg & F& :585%

8) 3'-methylamino thymidinel8]2 &HA

A2oA [7]19) FAE 780 mg(l.6 mmol)el
TFA 8 ml ¥ 15% ukg ¥ H20 800 pL&
e AHuigg vt EES 15F 2w ¥ o7
4 FFIT AF AX MUY wEEE MeOH
o = celite® 21 glass filterdted, MPLC #
g FAg 400 mg B TE&E B %
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9) 5'-TBS-4-methoxy-3'-dimethylamino
thymidine[9]2l &4

2o A DMFel [5] 880.4 mg(2.48 mmol)#
80% NaH 225 mg(7.5 mmol)& %3 ice-salt
cooling bath A=A &te] 58 wuk 3oy CHsl 514
pL(8.25 mmol)& W& H71ste cooling bathell 4
A7 mErg ¥ ALoE 12417 wwk g, wh
¢ EEEE EtOAcE 33 F&, B2 23 AHst
I MgSO42 7#zsd Zh5F ok Column A
Adte] 290 mg L& F& 1294 %

10) 4-methoxy-3'-dimethylamino thymidine [10]2
By
Ao A THFel [9] 106 mg(0.27 mmo)<¥ =
9l %, TBAF 270 uLE =& #H/isth 30%
st} 7 JZE 8 %, column AAEIA 84
0 my . FE ¥ %

Biis

E rE-
3]

\]‘v“

11) 3'-azido thymidine(AZT)[11]2l &4

AeoA [4] 1.2 g(3.1 mmol)& THFe =<l
, TBAF 3 ml(35 mmol)-& &7} &ch 143+ aL
‘?} 3, 7Y ZH59 column BAZ 790 mg &

S& 9%

oo

12) 5'-acetic-3'-~azido thymidine[12]2l &A

A oA DCMel [11]1 790 mg(29 mmol)¥
EBN 24 ml(174 mmoDE 5% mukg F,
(CH5CO)20 329 pL(3.48 mmol)& H7Fsted 144
b muk g} 9k EFE S DCMo R g4 std
%% 33], 22 23 Axs3 MgSO.2 dz3td
z2 3t} column BAASY 550 mg I
& 1613 %

mg

A o

13) 5'-acetyl-3'-amino thymidine[13]2| &4

AeolA EtOHOl [12] 440 mg(l4 mmoD)#
10%ww Pd-C 45 mg< %1, Hy gas & $42
2 Zgste myt g g EFEES 1243 1
9ka} 31, celite glass filter® ¥, #d 5/ ek
Zé*ﬂE Hfﬂ] benzene (10 ml x 2)2 2 7§t F/
a3 AT Azt 433 mg d&. F&H %

14) 5—acety|—3‘—dxmethylam|no thymidine[14] <]

el

AedA CHOH 3 miel [13] 57 mg(0.2 mmol)
7} 2N H;S0; 1.5 ml, CH:0 60 mg(2 mmol)&
8}al@ A NaBH; 38 mg(l mmoDE ¥& #H7hst

o @k g g EFES 104 wyrEd
HPLCE wHgo%F w3l 1 N NaOHE pH
7-80.8 %3t A2 ¥, MeOH 20 ml2 34 &}
celite glass filterdtx #3F 5 F 3ot MPLC A A
31 F Az3d 60 mg E& F& 1 95%

15) 5'-TBS-3'-Up-azido thymidine{15]2l &4

A2 DMFel [2] 24 g(55 mmol)® NaN3
181 g(279 mmol)& #H7}83, oil-heating bath
Axse] 90TE  7HE83ted 2041wk ¥,
EtOAcE 3% 33, 22 &3 28381 §7] &
Miso42 HZso ¢ FFHI} column FHA
39 980 mg €& TF& 1 467%

16) 5'-TBS-3'-Up-amino thymidine[16]2] &4

A2 A EtOHS [15] 244 mg(0.64 mmol)3}
10%ww Pd-C 24 mg %3 H: gasE FHe=
Hol 20417 Yk ¥ celite glass filter 3l 7
g FF o AT AxFA 225 mg & FE
9 0/

17) 5'-TBS-3'-Up-t BOC-amino thymidine
(17]=l &4

A oA BAxAZl THFOl [16] 189 mg(0.53
mmol)# Et3N 445 uL(3.18 mmol)& aus}lEA
(t-BOC):0 175 mg(0.8 mmol)& THFdl %o 1
< H71gd. ¥ EFRES 18X Wt F,
DCM %% 33, E&’: 23] #& 3} MgSOE 2
2% 3, 79 F&8c. Column AHASS 212
mg ¥ F& 878 %

18) 5'-TBS-3'-Up-t BOC-methylamino
thymidine[18]2f &4

DMFe) [17] 127 mg(0.28 mmol)¥ NaH 168
mg(0.56 mmol)& 5% HWF F, ice-cooling
bath 48t 58 @yt ok 9&& 7] CH3I
386 uL(062 mmol)¥ W& H78td  cooling
batholl A 2A17 HkAIZ] 3, A2 2413 =
u Aok kg EFES EtOAcE 33 %, £
2 23 A" MgSO2 HnEse Y FF/
gt column AASS 1123 mg 4&. F& ¢
823 %

19) 3'-acetyl-5'-TBS thymidine[19]2] &4
Aeox DCM &uio} (1] 3 g(84 mmoD¥ >
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%l %, EtsN 353 ml(252 mmol) ¥1, 4714 &
w3t 3 oh-g Zujgl DMAP 5ww % #H7}alo
8L H A (CH3CO),0 873 ul(9.24 mmol)& ¢
e 4xF mwrste] DCMog MA A 2
383tz 22 M3 23)8ldg MgSOs AR A7)
H FHFEY AARFez AAslg 29 g o
T& 866 %

do ki w

20) 3'-acetyl thymidine[20]2] &AM
A&l THF &w=iell [19] 1.21 g(3.04 mmol)

21) 3'-acetyl-5'-methanesulfonyl thymidine [21]2]
IS

A& DCM 10 migvuiol] [20] 50.2 mgS
o] Et3N 1465 uLE %2 %, ice-cooling
bath® 4HXste] 58 @wtsta, CHs;SO.Cl 25 L
g AUtete] iz MM deod 28 44
b 40 wwk ok DCMo g FAME 3 FF 3
3, £2 M4 2889 {7 =& MgSOs Hzxs
FTo4d FRec AAE 98l columnsdte 616
mg ¥ F& MU %

}_

22) 3'-acetyl-5'-azido thymidine[22]e] &HA

DMF 30 miel [21] 253 g(7 mmol)Z} NaNj
2.3 g(35 mmol)& ¥-& F, oil-heating bathE 4
2 gted 110-120C 2 2412 108 5§33tk EtOAc
0 miz 34sted F£ 33, AE 2551 MgSO,
g2 Azxdted HAd FRIG. HAE A8 short
columnsti JF zxdte 203 g ¥4 F& U

%

23) 3'-acetyl-5'-amino thymidine[23]2] B4

EtOH 15 milel [22] 305 mg(l mmol)® 10
%wwe] Pd-C ¥& ¥ Hp gas& FAHL ¥3 F
Pk 22A1F 30 mut ¥, o4 Hee wrg &
TEL WA FE 718t celite glass filter
gk AAFoz FAstd 262 mg €& FE
926 %

24) 3'-acetyl-5'-t BOC-amino thymidine[24]2| &t

A
=]

Aol THFo [23] 1.1 g7 Et3N 1L.7mlE&
A A (t-BOCKO 134 g¢ THFe| %of
& A7bsko] 3A1F wyt @ DCMoz 33 &
F3n 22 23] AFHstod MgSO.2 dzsld g
4 FHRIG e EFELS column FAsm
hexaneZ AMZAA3ld 737 mg I&. 48§ : 48 %

. 23 9 £9

¥ ATl MEe Thymidinec 2 ¥ 3, 5'9
O-, N- 715718 B3 98 §5H48 A48
. Thymidinee] 718 BzAZ o|&¥ & g
5% 37} #1359 thymidine® 3'-OH ¢ 5'-OH
aF& HMSAA Scheme 49 & Tk methyl-
amino thymidine &2 2] 3358 FAstg )

Ok

Scheme 4. ct2FEt methylamino thymidine 2242

I

stetE
o o o
1
" N/uj(ma HN/‘jrcm N rcm
0)'\N o)’\N o)‘\N/
OH NCH, NCH,
H &n
Thymidine [8] 3 [10]

1. 3'-methylamino thymidine & gt=29] s}A

+H4H o2 thymidine?] 3'-OH 1§& 3'-methyl-
amino 1§22 W33 5-0H9 3'-methyl-
amino IF Alole] o]FolxE ZgolEr Qg
ZulgHE #A37] Y8l Scheme 5 9 Scheme
6214 o] 3'-methylamino thymidine®} 3'-dime-
thylamino thymidine® 48}t

3'-methylamino thymidineg %437 &)
thymidine& #2&32 A1 485 HA thymi-
dine®] ¥-&AJo] F-& 5'-hydroxy group (5'-OH)
£ d9¥oz B3EY] YalME DMFO] thy-
midine€ &4 A2 FH Y712 A triethy lamine
EtN)IE AH7lstd 4713 A2 F, imidiazole S
Ao Wi t-butyl-di-methylsilyl chloride
(TBDMSChHE 5'-OH Z1§& 5'-TBS thymidine
o2A HIAIA 84S ol 23 do [1] 8§
€ AEHE HASA £8€ 95 %2 FA4sd
o},
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Scheme 5. 3'-methylamino thymidine &t&ts

Q
HN)N\/(CH’
04\ TBDMSCI

H 0 TEuN

EGN . TBS

OH thymidine

)

H Hy
Iy J
o o CH3S80,CI
S————
Eth
OH

TBSO—\ O DMF
MsO  [2] 3
e 2
H s H
O(') Hz OJ'\N {tBOC),0
TBSO— PdIC’ TBSO—| O TN
\ Et;N
Ns NH,
[4) [5]
o] OCH;
H | Hy N= | Hjy
) cHy IS TFA
o N —— o
8BS 0 NaH TBSO’@ Hz0
NH NCH,
i
tBOC tBOC m

'H NMR elA 187 ppm peak® 5-methyl =
& singlet peak® #<l3t3, 752 ppmolA 4-
vinylic protong Ho} S Ut I
[119] 3'-OH Z & 97] 3ol methanesul fo-
ny! chloride(R-Ms)®} mesylation ¥+&AlA silica
gel column chromatography A A8l [2]18 94%
9 £&2 FA4A0. I P Fx2E 'H
NMRol A 5-methyl peak’t 19 ppm o} Hol
I, 3'-OMs peakt 3.07 ppmoliA EFEoE B
ol FAE FAd" =+ Utk (319 §A4& THF
£uie]l DBUE #H7bsteo] vind 2343 z27ddA
[21% FA1#A anhydrous nucleoside?) [3]1&

Scheme 6. 3'-dimethylamino thydime $}&t2

(o] OCHj3
H ! H3 N= H3
. N
o CH3l/NaH o
TBSO—‘@ omr . T8SO— O
Ns NCH,
H
(51 s

column chromatographic #2138l 84.4% 4§32
Atk 'H NMR o4 3'-OMs peak 7} 3.07
ppmel Al F5 peakE& Eou, P FAF
F o] 91X {4 wrt Aepdez (319 FAHL
4 & dd §49 [3]1% DMF&9 sl A 1}
ZFe] NaN3& 713led @HAA 95 %9 +&=
azido thymidine 3}¢E [41E #A43uch =3
(419 #4-& 3'-azido-2', 3'-dideoxy- thymidine
(AZT)ol TBDMSC! E371& wgAA TFAT
F= AT FA9) HF d2E AZTS 'H NMR
¥ vlarste] A £ A

Azido thymidine && [4]& 10% Pd-C Zvj
EA &AM FA2BLANA 12} amino groupE A
%3t amino thymidine 33E [51% 89 % &
£ g4t o] A€ amino thymidine 3%
B2 ¥& polarity® 7MA glo} silica gel
chromatography A& 32 %£3}3, ether/ hexane
oA AAA ] Hol AT £ AUk 18
U, B dA7dME 618 #Aste o o4 A3}
] @3 crudedt FAEL JHA I g dANE
2 2 3'-N-methylationdt99th. Amino thymidine
3¢Eo 2H methylation® W 3'-amine®] =
2 27 amine¥l N-methyl thymidine 33&-&
HAEHoZ F437] A E $4, amino thymi-
dine°ll di-t-butoxy cabonic anhyride(t-BOC )<
2 WEAA amino groupg B33 6]l FA
At 2 F2E 'H NMRelA 29, 2379
O-t-Butyl peak’} EAH 22 144 ppmoll A &3

s}
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45 Ao

Amino group®l t-BOC B &712 H3d 33
2 [lo 2 G Z(eq)d NaHs}t 22 D% MelE
4 7tste methylation Al71® 5'-amino Al
pyrimidine®] ol &4 zglel methyl Z%&°] me-
thylation ¥l di-methylated thymidine nucleo-
side 3&E< [717F 585 % & =E column chro-
matographic ¥d3std doldt. I FE= 'H
NMR spectrumolAl E%H 5-Me¥ 1.88 ppm, 4-
OMe2 282 ppm 3'-N-Me& 3.27ppm, 4-vinilyic
& 744 ppmolA E5E Bol1 0ol di-methy-
lated thymidine &380] HYSE & + Sdh

apxlroz [7] 3] RIEVIE &5
= 5'-t- BOC 1& 7 thymidine?] 4-OMe 1%
AAs 7] s 10 %o 23 #HFe] TFAR
SN AM 4-methoxy 1E 2 methane 2H-&71%
“TBS ®&7l 1%, 183 3'-t-BOC B3 7]
g8o] BE A= B AN dnadie
3'-ethylamino thymidine 33E [81& #4314
o} A" F3gE [8]e& polarity’t AAM C-8
revers phase column chromatographyq! MPLC=
nalstal 989% &2 FAHULG. FHE B
g9l 'H NMR spectrum® X pyrimidine
groupd] 4-methoxy peak ¢t 3'-t-BOC peak,
5'-TBS peak 7} Bolz &¥v o= Bol [8]Y
g 4TS FHAdsAn

=3k scheme 6 oA 3'$Al°ll methylamino group
Aol dimethylamino groupS.g W&ste] FA3H7]

os) [5] @Bl XNA NaHE AHgsled 33 339
CHa ¢ ¥$3le tri-methylation® 8H3HE [918 294
%o B £42 FAT F AU FAE AFEY
B%7]2 TBS & 5-metoxy group® TBAFE AH8-s}
o A3t Y& 3'-di-methylamino thymidine
T2 (102 s

rir

e MO

2 5'-acetic-3'-di-methylamino thymidine =}

st o M

ore] Scheme 5, Scheme 6 A4 A4 3&HE
[10]e 5'-< 2 A E acetyl group(AcO-)& =
%85} 3L amino group®l dimethylation € =3
2 g4std EZoans A3y HE scheme 7
oA BE A go| 4] BAEE FLEAR 3
o 4 BAZ AR [14] FTFES FAHRAT

Scheme 7. 5'-acetyl-3'-di-methylamino thymidine
3tEtE

9 0
i
Hi Hs HN Hs
. .
o N"  1BAF 0 (CH3CO)0
. _TBAF | o] ————
TBSO Koj THF HO’K—j Et;N/DCM

N; 4] N3 [11]
Ns 112 (13]

CH,Q/ 2N H,SO, O
NaBH4/ CH;0H

AcO—

NCH;,
CHs 14q

(4] 3gEe 5-9Ad BEVIZ ZE3
= TBSE, TBAFE 43t %}i%i A ghgt
% (CHiCO:03 weA# A [12] 3t ES
A st

21 72% 'H NMR spectrum 531 ppmollA
AcO-group®] broaddtAl F4E& HYo=R & =
12t} Acetylation® FH4 (1118 #4849 Al
A azido group®l amino groupS . WEFE 33
2 (1312 95% &= FAgdat o #A4Ed
amino group®l 2% NaHE A}€3td  dime-
thylation& A %3] MPLC HAF [14] 3&FE
& 28 F UuTh

3. 5'-TBS-3"-Up-t BOC-amino thymidine
of A,

Azido 332 F down X9 NzE A &2
up 9x2 N3 #4438t amire Fr=AE FA
71 gaiA (2] Bl NaNs& #3F 7Fsted up
9zl azido FFE (1518 FAsATh o &4
¥ azido B#E (151 72894 A amino ¥
2 [16]¢ 4% F amino group®l methy-
lation A1717) 948l (t-BOC):0& ¥H&AlA amino
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Scheme 8. 5'-TBS-3'-Up-t BOC-amino thymidine
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