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Abstract

1. GIOI THIEU cyclobut-A va cyclobut-G [6]. Nk khac, fr khi
ribavirin dugc cong b 14 mot tac nhan khang virus
Céac dn xuit nucleoside Kin dangduoc quan gay viém gan B va C (HCV, HBV), virus cum, virus
tam dac bi¢t boi dai hoat tinh sinh lc twong d6i  gay $t dengue, it nhiéu cac dn xuit triazolo-
rong aia chang nht |a cac tinh cht ching virut va  nucleosideta duoc tong hop ra [7].
chéng khdi u [1]. B&n @nh nhing thaydéi ¢ vong Do d6, wi muc tiéu tim kém cac lwp chit
ribose Wi cac vongduong 5 @nh khac [2], 4t khang virut ndi, ching toi d dinh  téng hyp céc
nhidu nghién éu d4 hréng sang cac vong dan xuit cyclobutane nucleoside,(b) cia ribavirin
carbocyclic 4 hac 5, trongd6 phii ké dén sr phat  bang cach 6 dung phin ing @ng hyp azide alkyne
hién ra abacavir [3], carbovir [4], entecavir [5],Huisgen nkxla mjt busc tHng hop chia khéa.
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Hinh 1: Céu tric hoa hc aia ribavirin va céc triazolo-cyclobutane nucleosigb
Trong bai b&o nay chiing t&¢ song Id cac Kt 500 va 125 MHzong ang wi *H va*°C vsi TMS
qua lién quandén viéc tong hyp cac dn xuat la chit chuan mi. Pho EI-MS dugc do trén may

triazolo-cyclobutane nucleoside c6 teh vong LC/MSD Agilent Series 1100. BhHR-EIS-MS
piperazine- rit di vong quan wng cO nat trong dugc do trén may micrOTOF-QIl 10027 (Bruker).

nhiéu phan i c6 hat tinh sinh hc. bo quay a@c dugc do trén may Perlin-Elmer
polarimeter dong.
2. THUC NGHIEM Céac hoa cft duoc mua @a hadng Merck va

Sigma-Aldrich vadugc tinh cl lai hoic 1am khan

Ph NMR duoc do trén may Bruker Avancé khi cin thiét theo cac phong phap quen thic. Hai
dan xuit piperazinyl acetyleneusdung cho phn
tng Click duoc diéu ché tir propargyl chlorua va
piperazinewong tng.
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Céc pfan tng dugc thyc hién theo cac quy trinh

chung sau:

2.1. Phin wng Click

Azide (1 eq., 0,3 g), alkyne (1,2 etyjoc hoa tan
vao 2 mL t-BuOH va khiy déu. 200 mol% Na
ascorbat (hoa tan trong 1 mL,®) va 20 mol%
CuSQ.5H,0 (hoa tan trong 1 mL #0) dugc thém

lan lwot vao Bn phin ung trongdiéu kién khi Ar.

Khudy hdn hop phin tng quadémé nhiét do phong.

Theo d6i phn tng king TLC. Khi phin ung két
thic, 5 mL NHOH (5%) dugc thém vao &n hop
phan ¢ng, saudé hdn hop duoc chiét bang ethyl
acetate (4x2 mL). C4c ph hitu co duoc gop lai va
lam khan Bng NaSQ,. Saudé loai dung méi @i
ap sut thip va tinh clé cin thuduoc bing @t silica
gel.

2.2. Phin wng dihydroxyl hoa

N-MethylmorpholineN-oxit (NMO, 1,5 eq) va

0sQ, (2 mol%) dugc thém vao dung idh aia
cyclobutene (1 eq) trongoh hop THF:H,O 10:1.

Han hop phin tng duoc khidy ¢ nhiét &6 phong (25

°C) trong 4 gb. Theo ddi phn ung bing TLC. Khi

phan tng Kt thic, lam anh WBn hop phin tng va

thém vao 5 mL dungidh NaHSQ 20 %. Saui6
chict bang etyl axetat (4x5 mL), gom cacgshhitu

co va lam khé Bng NaSO,. Phin cin (gom co 2

dong phan)iugc chuyn qua pln ung tiép theodé
tach nhém bo vé TBDPS.

2.3. Phin wng loai nhém TBDPS

Dung dch aia cHit cin leai nhém ko vé trong
THF dugc thém TBAF (1,5 eqp 25 °C. Hon hop
phan tng dugc khidy & nhigt @ phong (25°C) trong
30 phit. Theo d6i pim tng king TLC. Sau khi pin

rng Két thac, 5 mL dung ith NH,CI duoc thém vao

hon hop phan ang. Hon hop saudé dugc chiét bang

ethyl acetate (4x5 mL).& cac phn hiu oo va lam

khé bing NaSQ, va lai dung méi ari 4p st

thip. PHin cin dugc tinh cté bang ot silica gel, thu

dugc sin phim dusi dang Hbn hop haiddng phan.
2.4.Tach haidong phan Ava B

Han hop haidéng phan A va Bluoc tinh cké so

bo trén &t Sephadex LH-20 va saib duoc tach

riéng trén 6t silica gel Wi hé rka gai etyl
axetat/metanol.
1-((1-(((1S,4R)-4-((tert-butyldiphenylsilyloxy)

methyl)cyclobut-2-enyl)methyl)-5H-1,2,3-triazol-4-

yl)methyl)-4-(2,5-difluorobenzyl) piperazing (
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Tran Th Thu Thiy va @ng s¢

Chat dau mau vang ndt (hiéu suit: 82 %).'H
NMR (500 MHz, CDC}) & 7,66-7,64 (m, 4H); 7,55
(s, 1H); 7,45-7,37 (m, 6H); 7,12-7,08 (m, 1H); 6,98
6,94 (m, 1H); 6,92-6,88 (m, 1H); 6,09 (d, 1H2,5
Hz, 1H); 6,06 (dJ 2,5 Hz, 1H); 4,77 (dd] 13,5, 5,5
Hz, 1H); 4,44 (dd,J 13,5, 10,5 Hz, 1H); 3,86 (dd,
11,0, 4,5 Hz, 1H); 3,76 (dd] 11,0, 8,5 Hz, 1H);
3,73 (s, 2H); 3,56 (s. 2H); 3,48-3,44 (ddd5 Hz,
1H); 3,26-3,22 (ddd,) 5 Hz, 1H); 2,57 (broad m,
8H); 1,06 (s, 9H)*C NMR (125 MHz, CDG)) &
158,8; 156,9; 138,3; 138,26; 135,6 (2C); 135,5 (2C)
133,4; 133,3; 129,8; 129,79; 128,8; 127,8 (4C);
123,1; 122,0; 117,3; 116,2; 115,1; 63,4; 54,7; 53,0
52,7 (2C); 52,3; 51,0; 47,6; 45,5 (2C); 26,9 (3C);
19,2. HMRS: GgH4ONsF.Si, tinh cho [M+H]
628,3283d0 dugc 628,3280.

1-((1-(((1S,4R)-4-((tert-butyldiphenylsilyloxy)
methyl)cyclobut-2-enyl)methyl)-1H-1,2,3-triazol-4-
yl)methyl)-4-(4-(trifluoromethyl)phenyl)piperazine
©)

Chat diu mau vang nit (hi¢u stit: 88 %).'H
NMR (500 MHz, CDC)) & 7,67-7,65 (m, 5H); 7,49-
(m, 6H); 7,12-7,45 (m, 4H); 7,43-7,38 (m, 4H); 6,91
(d,J 9 Hz, 2H); 6,10 (d, 1H) 2,5 Hz, 1H); 6,07 (d,

J 2,5 Hz, 1H); 4,81 (ddJ 13,5; 5,5 Hz, 1H); 4,48
(dd,J 13,5; 10,5 Hz, 1H); 3,87 (dd,11,0; 5,0 Hz,
1H); 3,84 (br, 2H); 3,77 (dd] 11,0; 8,5 Hz, 1H);
3,49 (dddJ 5 Hz, 1H); 3,36 (br, 4H); 3,26 (ddd 5
Hz, 1H); 2,79 (br, 4H); 1,07 (s, 9HYC NMR (125
MHz, CDCk) & 158,9; 156,9; 138,5; 138,2; 135,6
(2C); 135,5 (2C); 133,4; 133,3; 129,9; 129,8; 127,8
(4C); 126,5; 126,4; 114,8; 63,5; 57,6; 52,9; 52,3;
51,1; 47,6; 47,5; 45,5 (2C); 26,9 (3C); 19,2. HMRS:
C36H420N5F38i, tinh cho [M+HI 646,3189¢d0 dlI'Q'C
646,3194.

(1S,2R,3S,4R)-3-((4-((4-(2,5-difluorobenzyl)
piperazin-1-yl)methyl)-1H-1,2,3-triazol-1-
yl)methyl)-4-(hydroxymethyl)  cyclobutane-1,2-diol
(6a)

Chat ran mau téng (hiu stit: 22 %). p]p™ -8
(c 2,600, MeOH)!H NMR (500 MHz, CROD) &
7,97 (s, 1H); 7,22-7,17 (m, 1H); 7,13-7,08 (m, 1H);
7,07-7,03 (m, 1H); 4,68 (ddl 14,0; 7,5 Hz, 1H);
4,58 (dd,J 14,0; 9,0 Hz, 1H); 4,15 (dd} 5,5; 3,0
Hz, 1H); 4,12 (ddJ 6,0 Hz, 1H); 3,80-3,73 (m, 2H);
3,72 (s, 2H); 3,59 (s, 2H); 2,95-2,91 (m, 1H); 2,59
(br, 8H); 2,40-2,37 (m, 1H). HRMS ,6H,/F:N50;3

tinh AlhA TRALUT: 194 912N 3A Arvnns 494 212K
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(1R,2S,3S,4R)-3-((4-((4-(2,5-difluorobenzyl)
piperazin-1-yl)methyl)-1H-1,2,3-triazol-1-
yl)methyl)-4-(hydroxymethyl)  cyclobutane-1,2-diol
(6b)



Chét rin mau tﬁng (hitu suit: 33 %). p]Dzo +29 (1S,2R,3R,4S)-3-(hydroxymethyl)-4-((4-((4-(4-
(c 1,450, MeOH)!H NMR (500 MHz, CRROD) & (trifluoromethyl)phenyl)piperazin-1-yl)methyl)-1H-
7,96 (s, 1H); 7,20-7,17 (m, 1H); 7,13-7,09 (m, 1H)1,2,3-triazol-1-yl)methyl)cyclobutane-1,2-di@bj
7,07-7,02 (m, 1H); 4,77 (dd] 14,0; 9,5 Hz, 1H); Chét rin mau ting (hiéu suit: 35,4 %). f]p*°
4,67 (ddJ 14,0; 6,0 Hz, 1H); 4,37 (m, 1H); 4,31 (m,+22 (c 2,500, MeOH)*H NMR (500 MHz, CROD)
1H); 3,95-3,88 (m, 2H); 3,71 (s, 2H); 3,61 (s, 2H)8,04 (s, 1H); 7,47 (d) 9 Hz, 2H); 7,04 (dJ 9 Hz,
2,92-2,86 (m, 1H); 2,70-2,65 (m, 1H); 2,59 (br, 8H)2H); 4,70 (ddJ 14,0; 7,0 Hz, 1H); 4,60 (dd, 14,0;
HRMS GyH.,7/FNsO; tinh cho [M+H]: 424,2160, 8,5 Hz, 1H); 4,40 (m, 1H); 4,19 (m, 2H); 3,77 (m,
do dugc: 424,2136. 4H); 3,31 (m, 4H); 2,96 (m, 1H); 2,68 (m, 4H); 2,42
(m, 1H) HRMS QoH25F3N503 tinh cho [M"‘HT
(1R,2S,3R,4S)-3-(hydroxymethyl)-4-((4-((4-(4- 442,2066d0 duoc: 442,2059.
(trifluoromethyl)phenyl)piperazin-1-yl)methyl)-1H-
1,2,3-triazol-1-yl)methyl)cyclobutane-1,2-di@h] 3. KET QUA VA THAO LUAN
Chét rin mau ting (hiéu suit: 24,6 %). f]p>° - ,
14 (c 2,300, MeOH)'H NMR (500 MHz, CROD) Trong ndt cong b trusc day, chidng toida
8,02 (s, 1H); 7,48 (d] 9 Hz, 2H); 7,04 (dJ 9 Hz, cdng b ket qui nghién Gu tong hop hop chat azide
2H); 4,80 (ddJ 14,0; 9,5 Hz, 1H); 4,69 (dd,14,0; 1 di tu anhydrite maleic qua 8ulsc v6i hi¢u suit
6,0 Hz, 1H); 4,40 (m, 1H); 4,35 (m, 1H); 3,96 (dd, tong tré 1a 14,6 % [8]. Azidel dugc S dung nhr 1a
11,0; 6,0 Hz, 1H); 3,89 (dd] 11,0; 7,0 Hz, 1H), hop chit trung gian chia khéa taamlg Wi cac din
3,75 (s, 2H); 3,33 (m, 4H); 2,68 (m, 4H). HRMSxuit acetylene khac nhau theoaphing Click, sau
CaoH26F3NsO;5 tinh cho [M+H]: 442,206640 duge:  d6 dugc dihydroxyl héa, cbi cuing la lai nhém ko

442,2061. vé va tach rieng 2ong phan.
OTBDPS NaN
E( i TBDPSOHN\/\
t = R — R
N3
1 2,3
l i
N=N N=N
TBDPSO N N
H \)\R TBDPSOH \)\R
+
Ho”  “oH HO'  “OH
4a, 5a l i 4b, 5b
N=N N=N
N
NN N
+ . .
HO OH HO OH
6a, 7a 6b, 7b

i) CuSQ,4.5H,0, Na ascorbate, BuOH/H50; ii) OsO,4, NMO, THF/H,O; iii) TBAF, THF
Hinh 2 So d6 tdng hop cac dn xuit triazolo-cyclobutane nucleoside

Bang 1: Hiéu suit caa phin angclick (i), dihydroxyl héa (i) va desilyl héa (iii)

TT R Hiéu suit* (i) | Hiéu suit* (i) | Tyléa/b | Hiéu suit* (ii) | Tyléa/b
N\ F
1 —/ 2 (82 %) 4(71 %) 4 (40/60) 6 (55 %) 6 (40/60)
/ N\
2 NN < > s 1 3(88 %) 5(80%) | 5(45/55) | 7(60%) | 7(41/59)
TCHH, T. 52(1), 2014 Trdn Th Thu Thiy va @ng sr

Phan tng Click (i) gira azide va ankin [9fugc mit cia xuc tac CuSE5H,0 va mwi Na ascobate
thuc hién & nhiét d6 phong trong it d&m Wi se c6  trong ndt 6 hé dung mdi khac nhau ohEtOH,
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EtOH:H,O = 1:1;, MeOH, MeOH:KOD = 1:1;
propanol; propanol:}0 = 1:1; BUOH; BUOH:KO =
1:1. Két qua tét nhit dat duoc 1a thre hién phan ang
nay trén azide 1 trongh hop dung méi BUOH:KHO
1:1. Ap ding qui trinh nay, ching taia ong hop
thanh céng §i hiéu suit cao (82-97 %) 24h xuat
cO chra vong piperazing (82 %),3 (88 %) (bang 1)
va 5Shop chit 1,2,3-triazolocyclobutene khac [10].

Qua trinh dihydroxy! (ii) hoa dn ra trén hai &p
chit cyclobutene2 va 3 dudi tac ding aia N-
methylmorpholine N-oxit (NMO) & xuc tac
osmium tetroxide va trong vong 4o0gd nhiét do
phong, cho & phim la Bn hop cia 2 isomeris-a
va transb (hi¢u suit 71-74 %).Pong phantransb
chiém wu thé hon so Wi dong pharcis-a cé tré la do
sr 4n ngt khong gian trong phanrtvé phia nit
phing c6 clta nhém Bo v TBDPS va vong
triazole Wi nhom thé R (bang 1).

Phan ung desilyl hoéadé tdch nhém 4o vé
TBDPS-duoc thec hién tryc tiép trén Bn hop hai
dong phan, cho phim la cac dn xuit triazolo-
cyclobutane nucleosidé-7a va 6-7b (bang 1). Céac
hop chit nay duoc tinh ct va tach riéng ing
phuong phap & ky nhiu lan trén &t silica gel va
sephadex LH-20.

Ciu tric héa hc cia cacddng phancis-a va
trans-b dugc phan bit bing phrong phap pb cong
huong tir hat nhan, nby sy khac bét vé tuong tac H-
H trong thi nghdm NOESY. Teong tac gira H-3/H-
6 va H-2/H-5dugc quan séat ty trén pld NOESY
cia dong phantransb nhung khéng xét hién &
ddng pharcis-a.

HO _N
5 I\\l’ R R
HO N /
Hr
ZYOH
A 6-7a 6-7b

Hinh 3 Tuong tdc NOESY ta cac bp chit 6,7ab

4. KET LUAN

Bén hop chit triazolo-cyclobutane nucleoside

mai ¢6 chra vong piperazinda duoc tong hyp theo
conduong ngin va hgu qua, Sir dung phin iing @ng
tao vongl,3-Huigen. Cacolp chit nay da dugc gri
di nghién ¢ru mot s haat tinh sinh lc nhr khang
khuan, khang Am, gaydoc t bao. Kt qua cho thiy
chang khoéng té hién haat tinh khang khéin dang Ié
va khong gaydoc t# bao (KB). Cac nghiénun Vé
hoat tinh kh&ng virustangdugc thuc hién.

L&i cdm on: Chang t6i xin 6m on Hgi dong qu
NAFOSTED7a tai tro cho cac @i dung nghién ¢u
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nay trong khudn kh dé tai

NCCB, ma &

104.01.91.09 va GS. Giang Vo-Tha#HTH Paris
Sud)da thyc hien do HRMS.
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