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'H NMR (400MHz, CDCls): 6 7.82 (s, 1H, H-1), 7.54
(s, 1H, H-12), 6.27 (t, 1H, J= 6.4 Hz, H-2), 5.44-5.48
(m, 1H, H-4), 4.71 (brs, 2H, H-7), 4.40 (t, 1H, J=2.8
Hz, H-6 ), 4.19 (q, 2H, J=6.8 Hz, H-10), 4.00 (s, 1H,
NH), 3.96 (brs, 2H, H-9), 3.79 (d, 1H, J=10.2 Hz, H-
3), 3.50 (m, 3H), 2.90-2.96 (m, 2H, H-5), 1.90 (s, 3H,
CHg), 1.28 (t, 3H, J= 7.2 Hz, H-11);
3CNMR(100MHz, CDCls): & 172.086, 164.074,
150.649, 137.611, 122.214, 111.196, 87.992, 85.235,
61.349, 61.036, 59.203, 44.056, 37.579, 14.204,
12.436. Anal. Calcd for Ci7H24NeOs: C, 49.99; H,
5.92; N, 20.58. Found: C, 50.02; H, 5.91; N, 20.60.

2-Amino-N-((1-((2S,3S,5R)-tetrahydro-5-(3,4-
dihydro-5-methyl-2,4-dioxopyrimidin-1(2H)-yl)-2-
(hydroxymethyl)furan-3-yl)-1H-1,2,3-triazol-4-

OH
o 5 6 l%\fo
14
13 7
2 NN M M
N N=N 37,
1 NH,

yl)methyl)benzamide (7)

0]

()

'H NMR (400MHz, DMSO-d6):  11.38 (s, 1H, H-16),
8.77 (s, 1H, H-8), 8.17 (s, 1H, H-14), 7.83 (s, 1H, H-
1),7.54 (dd, 1H, J=8.0and 2.4 Hz, H-13), 7.40 (t, 1H,
H-11), 7.26-7.29 (m, 1H, H-10), 7.15 (t, 1H, J = 8.4
Hz, H-12), 6.70 (d, 1H, J = 8.0 Hz, H-2), 6.49 (d, 2H,
J=12.0 Hz, H-7), 6.43 (t, 1H, J = 6.8 Hz, H-4), 5.28-
5.39 (m, 2H, H-6), 4.49 (d, 2H, J = 5.6 Hz, H-9), 4.21
(d, 1H, J = 5.2 Hz, H-5), 2.58-2.80 (m, 3H, H-3 & H-
15), 1.82 (s, 3H, CHs); 3C NMR (100 MHz, DMSO-
d6) &: 169, 166, 152, 150, 146, 136, 132, 128, 123,
116,114.9,114.5,110, 84.8,84.4,61, 59, 37, 34. Anal.
Calcd for CxH23N;Os: C, 54.42; H, 5.25; N, 22.21.
Found: C, 54.43; H, 5.23; N, 22.20.

1ST67 JoinSsr oSS a8 I8 5 =
(A) [**™Tc(CO)3(H20)3]* r,.....SJ

oYYy

(¥) Sl (ool g 5 2)-¥=Jsl o8 5 22
sge 51 Y Dbl (sl Jitos ) =V =l oS5 e
oz Je5obs 0 0 ) A M50 Sl yral-Y- sl cads)
sl L3 5 b wigred P 5 el O S 5L 5 5o
b oo Jsame colu VY csd8 5l am s bl Ul
ool b o) Sl le plelis 5 s § olulus 78+ Ll
LT 5 BC-NMR 5 'HNMR a8y b SSs )

il ) Sogo a ‘}JLT C’L’ Adagl g aie
Ethyl 2-(prop-2-ynylamino)acetate (2)

O
\\\/H\)]\O/\
IH NMR (400MHz, CDCls): & 7.28 (s, 1H, CH), 4.21
(9, 2H, J = 7.2 Hz, CHy), 3,51 (s, 2H, CH,), 3.50 (d,
2H,J=2.4 Hz, CHy), 2.25 (t, 1H, J = 2.4 Hz, NH), 1.29
(t, 3H, J= 7.2 Hz, CHs); *CNMR(100MHz, CDCls): &
171.92, 81.130, 72.011, 60.913, 49.221, 37.651,
14.203; Anal. Calcd for C;H1:NO,: C, 59.56; H, 7.85;
N, 9.92. Found: C, 59.52; H, 7.83; N, 9.90.
e hatt R URWEPULS PPTE 4 SR WO DIE Sy Wi e
Slial ool Jito J 55k 5=¥ N =(01158 oo oS 5,0
S Y- 0) -N-gal-Y e 5, (5)
Job Y YN0 Jse (S o0 Y= s
(V) ool 32 e

VS 3l il 55 8 o [T4Y] lails 2815 )
Sl g 5z 53 (0) cp3sss ool 5l k3l o5 8 5 ¥ L
BB 5l (sl s 5 Sl sSel a5 (1) e
o3l =T e (00 Ol 5 IS Jos 25
VE obxh, b cw s aV 58 asly oY same i LS5
5 xS lubas 31850 S s 5l eslimal L UAY
Do a2 (LSS 5 ssliad b gl sl

ol sl 5 50 T s
Ethyl 2-((1-((2S,3S,5R)-tetrahydro-5-(3,4-dihydro-5-
methyl-2,4-dioxopyrimidin-1(2H)-yl)-2-
(hydroxymethyl)furan-3-yl)-1H-1,2,3-triazol-4-
yl)methylamino)acetate (6)

OH
576 1/ (0]
12
9 7 (6]
11\_~0 8 N2 N. _NH
" %H/\g?' \ﬂ/ "
- 3 0
2


https://koomeshjournal.semums.ac.ir/article-1-7387-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

...... (oo l) o solet e s

esS

S s I s ol el sty eelin s33L (281, 3
osb 4 2815 a5k (PH=V-A) e 3L oliss | g s
aosn e Sl 35 oy Ll 3 T8/ (0=0) oKl
497 (PH=V-A) chle 3 Slid pam s e3leslilis
o3l amlie b wniel ine 4 Saaly cpirer o
Ghls S sl L cliss L e s elesluls
2zsls A/O 5 /0 &slize capH 5 K3y alie claclile
Jpame plasdssl, ods eon ind ol
bos pai oW ol b &S s pa Gatie 3leluilas
o2l 70 5l S a4 gslolulas Lisly eajl (il
A e glesgnl, osls w5 8L
S ST & e (HPLO) YL S L ple 31 S 5oy
555905 ) O TFA « /N S e 36 55 5 CL8 g1 5 LIS
ibal S 5 (B M) o wisanl ;o TRA /N 5 (A D)
Sk ol ibal S el Lo s 8 el saz S5
L e i 5 33 SSS Jei S5 eSS

42,35 (Region2) YY 5 A (Regionl) O ssu= ;o0 e 5 4 4
A JS8) sss e plls

ps
50000 — :
Ny
2
o
)
40000 o
20000
20000 -
c
o
o
g .
10000 i
00 A . : T
000 10:00 200 2000 mmss

5B hoies 3de (g5lelailis STy ool s A JSCS
S TEA N T g (A =) 0juiss ol WS TEA -V 7 1S e

53 o WL (et gt 5 O3] S 65 s gl
(Region 2) 4435 YY 4 (Region 1) & sga>

eSS s LY pdes e leolula
5 [PMTC(CO)a(H20)s]" oSS 18T 5 S S5
ol &S Js
Al ads S YO Y e snie ololiles cg
S sk 51 2l Sa 00 4 PH=A/O-A ol olas
ol 4 (A[PMTC(CO)3(H20)3] oSS w4305
a sy az 6ol bl (28, bk 4 S ¥
IS gl .»\deﬁhu x50 A0 e 5o aads o S
235k o AL 5wl Julse oz eals 515V SdLS
Al 8 &S gosba cab ool St slelules

ovY

o3lizal LA £33 158155 i Ss 3 oSk 5

sj » ol S ) ol e AW pe e 5
S8 o (MTCOs) oSty maw sl Ll
a0 A0 Ol 5 aewsl ¥l b S aSlgse
ol 3 by agds ¥ a8 Sl el ol ol 8 sl
HCI 51 oslial b J gl PH o S 51 o 503 5 255
[ CO WIS @b VoA sdgame 3 ¥ S
by 5SS 18165 S0 S5 SIS ol sl
Sl,Bal 4 e (HPLC) YL I, CLLA 6&\;,‘;&3;
5 8 el eas S5 ilnl 8 5 ealinad L C18 o youn 5 LS
[P"TC(COYs(H20)s]" wShaS 4 L s 1o o1 S 5iles S50l
B3 i Ll el s esls GGV S s
54833 0 590 53 b So i SdeS Obk ple) 8
Al Ve BA G ol o sl oSty 4 by e S

WD g 0l

cps
30000
20000
10000

00

T
00 2000 4000 mmss

51 oolizl L [ TE(CO)3(H20)sl* oShaS 035b s ¥ JSi
WTFA N 7 gossgms ol ;0 TFA </ /S e 56 g0

B gl

oSS s b F pawes Gie leolula
5 [PmTe(COY(H0)]" psomiSS 15T 55 Join S5
ol i J S
YV-Fo mll b s siie oleslules
O 4 A poiS5 ST 3 i Sis i Sdn 51 IS
Slas ily S YO a2 plail WK Jsloe 5 2l S
olwslules (Sl b s 4 (PBS pH=V/F) ol sl
SZ ol amys A sy Lo aids YO Sae 4 5 slol
Goleslilas o3b 5o See b ame Sl ok ol &)l »
o35k oS olal mSly 5L 5 anaal Jelse 4 Oly
oles s 5l Sty 3lg s a ool (Sals 3leslules
e Sl S AL elid (B s S iS4 ol
olse (+/YM PH=A) o &l e 3L (- /OM pH=V/0)


https://koomeshjournal.semums.ac.ir/article-1-7387-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

OLSes 5 ety 4ags sapw

Dllas ussany 3 Sdee b5 5 4

SRSV & bl 5l cell Y cad8 L, AP
CWRYW/A 1\ 005 W R LI BCIPL WA SRR IR FSURCS
OFY e JKa) wl

cps
5000.0 =
\N
5
) A
4000.0 L3
3000.0
2000.0 _
c
s
)
e -
1000.0 .
e
0.0 [ o— 1
0:00 10:00 20:00 30:00 mmss

5 ol Jlog e 13 8 S gvionsd 3 sl )+ S5
Gilelailas 5l o el yao A log o LT gles

cps
3500.0 —

o
30000 \§
3 B
14
25000
20000

1500.0

Retion 1

1000.0

500.0

A

[o—

0.0

0:00 1UIUU 20:‘00 30:‘00 mmss

5 odle Jloy e jo0 0 jlailis nased Biie ol VY S
Gilolailis 5l o cel ¥ B ley yo 561 sleo

cps
2000.0 C
1500.0
g
1000.0 -}
o
[14
5000 L
00 J—] T
0:00 10:00 20:00 SDIDD mmss

5 ol Jboy laoe 10 Jlalas soopens Biive gl VY S
Gibwylailias 5l s el ¥ :Clos jo b1 sleo

ovo

5L s eolitad pae Sl BL s wae ol S6
oxd 28 5 ol b iz er 5 358 celis (5l il
223 ol Slans 3L 51 eslil o8 28y Lo
G| PR L) VIS W R ¥

HPLC o&iws sy & Jpams olani o), o5l
N S a3 55 L 5 CL8 ¢y g 5 LS 5L S 4y seome
D) Ol 53 TFA /A7 5 (A M) Jmigead 53 TFA
oSS ol ol wsbal Bl s e Pl (B
grie 5 1SS, eSS 1S5 Jin S
(Region 0 ssi> 53 cwiji a5 4 Ve Hlulas aws
(4 J2) (Region 2) 4i3s YO 5 A 1)

ps
3000.0 — —_——
o
§
g
[i4
2000.0
g
10000 2
o
o
N A
0:00 10:b0 20:60 30:;)0 mm:ss

5B sudes Gie gileylalas STy eojl s A USSS
S TFA <IN g (A ) ojbigs ol ,0 TFA </ 7 1S e

B N N e
(Region 2) 4a.35 YO 4 (Region 1) & sgo>

ol Jlo s 5 Ve 54 Jlles saes Gie ol

PR I PR WP K et Ol gl

Gt oleslulas bl o GGl gLl gl s Gl
e ile o odl L ol jeas y Laes
& ol Jls e 288 Pl VL wsle (3Ll
5 G 5 e B VY e el 4 Sl LSS
Lple B S5k S bug cele 7 5 F Y Lio gl
5 C18 ;s 5 L 5L Sal 4 e (HPLC) VL LK
I o553 ol 53 TFA /N S ot 56 50 5 aalinal
S5l 3L (B ) o smisaed 5o TRA -/ 5 (A
sl 5o plerdnal, osls ol s el sas
5 A eas Hlwles Grae ol sl o 5 CA A & gl
a4 il 5l cele ¥ cad8 L5 JAF 5 as o)
T T A e
5 4 oleslilas Bl s cell £ 5 oo Sl sl
ol (VoY b S2) wal csay TEE/Y 5 AO/Y
Ao obey oo e e il S5 ol gl osls


https://koomeshjournal.semums.ac.ir/article-1-7387-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

esS

ps
14000

12000

Region 2

1000.0

800.0

600.0

4000

200.0

00

T
Q.00 10:00 20:00 30:00 mm:ss

5 ol Jboy lase jo Ve llas cnoierd Biie g lul NV JSs
Golwylailas 5l e cels F C obey 4o &bl sles

ps

:
600.0 \

Region 1

400.0

Region 2

200.0

BP1

0.0
T T T
0:.00 10:00 20:00 30:00 mmiss

Ol Jboy e jo Ve lailis cooued e g ll Y S
L;jlmjd.jLi.j j‘wCAcL.J?:D an)' BN L’él.ﬂ t5L°‘>3

RS B mOF e P e 0 mIY 2

salazwl J bl —n 5 Jle 3L laes 5V 54 su laslas
5SS -N 56 oo a5l e S islelan Sl o s
0K p g vk, A8l sboss b ol 3L ol
S 5 @:“)v\:’T RPN S W LAWY oKaws e s
s [ olet 4y 5] Sl 0,80 Al LV 54 ks
Slnd) ol aY s ol Slade 4 (ISl -n) o 4 s
V/ARE/AY 5 V/EYE Y olie e o4 (ol 3L

Kdal Cawday

cps
1400.0 '
- \m
c c
1200.0 g 2 D
@ @
x x
1000.0
800.0
6000
4000 -
o
@
2000
0.0 T ] T p n
T T T
0:00 10:00 20:00 30:00 mmss.

5 oedlo Jboy e 10 Jlailas soamens Biive gl VY IS
Gilwylailis 5l o el 2D ley yo 3BT sl

cps
3000.0 —
o
k5
g
i
2000.0
1000.0 2
o
o
N A
0:00 10:60 ?_0::}0 30:60 mm:ss

5 ol Jboy laswe o Ve jlailis nones ie gl N S
Sl lilis 5l e celo o A loj 4o BT sles

cps
o

20000 5
- g
c V4
2
g
[v4

1500.0

1000.0

500.0 % /_J
0.0 —
T T T
0:00 10:00 20:00 30:00 mm:ss

ol Jloys Loms ;5 )+ Sl ipdwars e (g gl VO UK
il Jslis 5l e el VB los j0 361 sles g

oY#


https://koomeshjournal.semums.ac.ir/article-1-7387-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

OLSes 5 ety 4ags sapw

SIS cpassn s Sas oL 5 4

(RS 5> ooge o SPECT 5 PET (sla iy, alens
ol ol ey 4 el s s Séin ol
¥ o5 S s aslise udees SIS S s
o)l s uui\:- v\.u'T °3J§ S L QT 3 JeSo s
g.sUm}T Loy & a2l . uf‘ﬁﬁj, (I RINS Sl
Jd Slas o 5 IS & 5 oad alyLaud 0 Cumdge 5o Jole
S S s pe.;ﬂ L oladg s cposs) ~J-.>.T@ e
S o J05 s s DNA (o 5 o0 Josb 5 (e sSa
V'oCambae o A5l 0 8 sadas oS el plas ola,l S
w2l 5Bland pdes w5l Sl 5o 6L g & caes
Lim 5L cpas w5l & Lol bls S5l s le s
Cgr dmy JB s cwle Kl K plsie 4 00 S e
Y] s 35 55 55 0 oSS o oSS L Jlal
YL Cwd s 058K 4 ps s sd bl 4y 5yl
— 6 S SIS a5 eaimags s SIS 5 s,
B RE P I PORg v @\f\iu..\*ﬂ Slidss s sl S2SH
35 53 (e das ol (s 4 AAM—p 5SS e S
@23 b ol e Gl 1 e Bl o el #
Sl BY o a3l e aas Gl s a8
Ot 3l S w5l 5 3l @23 5 (ol s
055 855 crpr e Gl sl 4 axl 5lre s 3
S sy s 0o, L VF e spam 5o ol 5leeaie LS
o1l a4 ey S VU 55 Joesw S LSS Sl
Goleoal 5 sl o 350 sl 025 Sl S8 S8
ol odke sl BB 55 s Lol ol sl
YMO/MMTe 5155 b 5l e olisl s olel g s
S sS s sm 3Ll 3 o] ot Salin o S
-Y—-Js! cbul& ol adlae 53 [VF] ssn e Osline
& el 5 Jems - Nosial=Y ol (5l s )
L iSsme ol pal-Y Jal (28l b 5l o s
e el 3ol b asdl Saslinl s e Ji5obs s
e 3 owdssd) Dle o sl 8 4 Jlal
Ao Gals Mad e M= eSS L oleolulas
Sasle 53 55250 a5) 05 3 Cambge 5l 3555 msns
5 (I e S g o2 50 SIS 281y b 5l 55
U Js w5 s> 51 b g s O\e)ﬁj e
ol b s a8 Jamme 580 8 5 4 (1)) O
o wly Jeb VY als S L bl
oSS b loliles cgr B )5 glaeamacd S
il ogs bl & [PMTe(COYs(H0)s]

2Bl e ol ol el s il e

ovv

3V 58 il ey olinie Szl ol ol

Dlas e rie Sl ey 5o ABAY Sl s,
S e sbdshe b Loy o SABAY Joke s, 510 - 54
ool aaly e TKAL 51 6V ol sl 5005 4
satd lLas cpagans b ! bl SN, o 01
%djbaéw%&ﬂﬁw}x“@ﬁ|
2 4l e Al S 1E el aes
ool & S 5 ¢l UnBlock 5 Block o5 8 55 sl sl
U2 sl ol 355 51 o bbine GOl 5 )y V/FA 350
Gt 35,5 WS Tetest oLl o5l 5 ealinad L (VY
2 ael s Sob bl 4 cund Dlala o
9 A VYA s Sl N e gl (P<e/40)
olie LA Se) sl pla spn 5l gobline Bl
Sliy sluw 5 Sl o 00l ol Mean£SD & soa

800000 *

700000 (—A—\

600000

500000
=

£, 400000
@] BUnblock
300000 BBlock
200000

100000

0

9 10
Unblock Block Unblock  Block

ol 0343 30 F Jé\.).:-u,i'..&qjmj.s J)JM

ladshe ;o Ve 58 Jlulis uoress Eiie 3 ,Sles o)y VA S5
05,5 loline Ml *P <0.05 Ko 5M e 5 oolinul L A549

xiw o Unblock g block Jsbo le

33 S e ke V/F e b, WHO 2l 8 b

ol 5 paets Sl Wl 58 e o serme Ole
Sl c\-u 4 ol S ol ads) J= e oo ol
Lin [V8] 558 0 g S50l slis L ol Glaal
e O 5 el B il I S S 2SS
P N [NV PR { |-V A
s> S5 5o 1) e Ll KA 5 sl 5 baas 1S 5
s 1l S JUT 5w e 3 Jshe slanz) 3 5|
Gk L bl 2l 5 Lol w68 LUls bl
s 4 [Y =P NAV] sl e ol 3 JsS0sm ol 5
LS JUT DNA 5 cpdees d5sdSs slawi 53p 5ot
Aoy 4 S|z 2B 8 )15 550 s o0 Shdeed
S5 e O enend (Sl plie slaaz] b (S5l
4 ol e [YY-ANVAR] 5 S o Sesll |, Jole


https://koomeshjournal.semums.ac.ir/article-1-7387-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

...... (oo l) o solet e s

esS

s ol Sledlols Job a5l b oL s Jlasla
Clx ol alie b 4 b GBS Lol pas
Jsb o2l 3L i en 5 0L g GlapsdaS s Jol
ol LS sl gl CL; )‘\"o" ol Aol
Fobe iz ol b SUaS (05 5 iz en 5 (lulas
s Xiaojiang Duan.y-\Y JlLo 55 [YV] wl o L2l 3l
5 s Ly ONFTOR) tilms 5l a3 S
M(CO)s, Jaid 5 PMTCOs L |, S cn) Ly
sl Sls WS Jlwlas [M=¥"Tc, Re
i 5 4 P"TC(CN-TdR)s]" 5 [*"Tc(CO)s(CN-TdR)s]
5 .>|J§6‘:3L.u am Ve gl 5o Ol 3L, e s
Do 4 YU pletanly posls Laiss Yl s
S 4GP S el ¢l LOg P oue lads
Lol oos dssdes Sles a5 aa 2,158 —¥/TV 5 =1/
Lot )8 Johe 00, Lo o 4 55,5 Sl s
e 35 FU G ol gsi 5 b (HTC116) Ll JUs, IS
wjf $o9P D Cpdead (qua\w Voo gaky 4 D
Sh L el ol Gds Je 4 sy ol
Y g Jl s D] o8 Wb Jde o sl s
N I, ®MT¢(CO)s-12Ns-n-TAR  uwes S LT
Slas sk
Voo sles 5o 5 (PH=Y/V) PBS 5 [*"Tc(CO)3(H20)3]"
wlhasdgnly Lo L adds Ve e g a\fgﬁ\u A

s L (el e s oLl

Jed o samsglas OLS 5 BOF o po NI Slales YL
0d) » M‘)f C)))-é uu\.hn BLRERY) g_)La.........A 6«\.«4 AR
Slize gacdle L SasH cos 5l eslinad L S180 ke
Sols g o5l (r,fg;l.:a VoSS o) 3 e
a2 sanlie SO °3J§3 Jﬁswﬁ ol J Gl o
adllas 5y 51, 8as 5 Xiaojiang DuanY - YA J. ;s [YA]
L1, DTCN-TAR Slegy Sos 65 dass Dl 5 K03
sl 5ol s [gngC(l)(CO)a]+ Hed by i S ge
EE )‘Ju\..u g_)LL«.w.A Q.Jﬁ JJ}MJ AMJOL:‘J [ &J"'J‘Jf
RIS r:i-rw\s ok 035 5 Jhe 4 25,5 Sl
Vo ey 4 S 55 FU L pleys o 5 L HTCL16
g2 sl Q\.....s c\...‘ uﬁjf O)ad D pu Cpdead fJgdl“"’
Ol 5l aails 1 pe s Cda L ndees 5 SFU
KaSW cas 3 S8 05 S L ey 1 ales o (s)lsline

Ya] 25 5 sanli

OYA

9 dd e 3B Gl 5l Jb 5 e 5o e
oAl Jlo i Joloe b patte coas L (Ve 5 9) Lluslas
S basle £ U T Glatanl, ogls 5 as bols
oley a8V 58 bS5 olal ol s o, »HPLC
G A el F 5l s s sdel G TAF 545 aw
2 S e L2aSTY0 5 £E/Y
Feov Jl Lo L sl ¢l Lsl\Ses 5 RSchibli
Sl sladsh b i sl ) SaeluS s S st i
M(CO)3, M=2"Tc, T ShaS | 5 s ISIT o 5 3
chle o Soslul 3 eslimal b gl .was lwles s [Re
RY YO0, VIS SN | P uf,\s)b}\g bl ADP |, dTMP
S0 oo 41, HSVTK, 5 TKy pe,;j b s cpdeas
08 3z Jyb 3l L oS sls ol s s S e
Uil 3 TRy 5 TK HSV b JSulssl s b oSS
o, 8aa 5 Sofie celen (Y- -V Jl 55 [Y0] ol asl
dalsisn el 5i50) MAMA 5 0al, b 1) cpenss S ST
L 5 558 ®mTc-MAMA-propyl-thymidine) :J s>
Lol oS5 atmeddd o 0l 43S Jlailas *MTe
Sl 68 S5 100P sz L)) m s o Al
55 18] atle SIUT ol 0ot Jbsed sdinspliss 45 5
Jsb ol st wl\Sa 5 Bao Teng Y-V JL
DA Lol s plemdnsl, pos ol 5o llas
Jsb 5 olss Skl b toves S JUTF LT sl
Ll o w00 g oobte 4y e Ooline b Sooa s s
sl 5 ol L3 Mo L olS 5 ol olelulas ag
Voo sles olaolules ang bl e was Slules il
o) s Ol a3 10 b3 S 5 5l 5 ol
Sl 66 @l ol Ll a8 sl olas addlles
sl Hleolulas aoss 5 et goly (o s e
2l e sisly (o5l ao s sl sk 2l 31 Ll
Lg Yeooh Dl 5o oS ladllas 55 Y] cad ail
S 9o i pll _,8ea 5 Dominique Desbouis
M(CO)s, T samwn 51 oslanad b 5 i dwes Olinia
ax5 40 sbes L3 (PH=F/V) PBS s [M=%"Tc, Re
s X lulas aids FO ol S 5o s ol sl
Sles LS 5l Jhe w0005 bl ol 5 oo 4l Jans
el (SKNM) Ll slogedss s Jske 035 o
S5 @bl s slealols Job mlsl 5 5L s Gl
Sladsls 5126 Jb s sh ol @l s 8
4 Cwad SR Ol 4 2 L L e sl SIS
CSaS 5o rimen Kipd e A aud Slasl sl LS


https://koomeshjournal.semums.ac.ir/article-1-7387-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

OLSes 5 ety 4ags sapw

Dllas ussany 3 Sdee b5 5 4

o b (02 o) olotsle (St ke o8t 135
ol 535 YAYA 5 Y45 o5 S

o S 395 | yudts 9 S )i

Slsliles adls b 5 oul i 25 0B

P S s 5 AT eamacd S Jelse 5 LS
OS5 5 Ll plalis 5 et atls 4age b (Al
abls 5 Sy S e Syl a2l sortmscd S

9 o b c\.u QKM}; LN .Lha.)\.) 6)}TCA.>.- ))"Lfb

Lo

[1] Liu X, Ren J, Su L, Gao X, Tang Y, Ma T, et al. Novel
hybrid probe based on double recognition of aptamer-
molecularly imprinted polymer grafted on upconversion
nanoparticles for enrofloxacin sensing. Biosens Bioelectron
2017; 87: 203-208.
https://doi.org/10.1016/j.bios.2016.08.051
PMid:27566392

[2] Tjuvajev JG, Blasberg RG. In vivo imaging of
molecular-genetic targets for cancer therapy. Cancer Cell
2003; 3: 327-332.
https://doi.org/10.1016/S1535-6108(03)00082-5

[3] Hong H, Zhang Y, Sun J, Cai W. Positron emission
tomography imaging of prostate cancer. Amino Acids 2010;
39: 11-27.
https://doi.org/10.1007/s00726-009-0394-9
PMid:19946787 PMCid:PMC2883014

[4] Van Den Bossche B, Van de Wiele C. Receptor
imaging in oncology by means of nuclear medicine: current
status. J Clin Oncol 2004; 22: 3593-3607.
https://doi.org/10.1200/JC0O.2004.10.216
PMid:15337810

[5] Eckelman WC. Unparalleled contribution of
technetium-99m to medicine over 5 decades. JACC:
Cardiovasc Imag 2009; 2: 364-368.
https://doi.org/10.1016/j.jcmg.2008.12.013
PMid:19356582

[6] Unak P, Teksoz S, Biber Muftuler F, Medine E, Acar
C, Yurekli Y. 99mTc glucoheptonate-guanine: synthesis,
biodistribution and imaging in animals. J Radioanal Nucl
Chem 2008; 275: 379-385.
https://doi.org/10.1007/s10967-007-6934-4

[7] Tsao N, Chanda M, Yu DF, Kurihara H, Zhang YH,
Mendez R, et al. 99mTc-N4amG: Synthesis biodistribution
and imaging in breast tumor-bearing rodents. Appl Radiat
Isot 2014; 72: 105-113.
https://doi.org/10.1016/j.apradiso.2012.07.018
PMid:23208240 PMCid:PMC3881426

[8] D'Andrea G, Brisdelli F, Bozzi A. AZT: an old drug
with new perspectives. Curr Clin Pharmacol 2008; 3: 20-37.
https://doi.org/10.2174/157488408783329913
PMid:18690875

[9] Toyohara J, Nariai T, Sakata M, Oda K, Ishii K,
Kawabe T, et al. Whole-body distribution and brain tumor
imaging with 11C-4DST: a pilot study. J Nucl Med 2011, 52:
1322-1328.
https://doi.org/10.2967/jnumed.111.088435
PMid:21764794

[10] Lynx MD, Kang BK, McKee EE. Effect of AZT on
thymidine phosphorylation in cultured H9c2, U-937, and Raji
cell lines. Biochem Pharmacol 2008; 75: 1610-1615.
https://doi.org/10.1016/j.bcp.2008.01.006
PMid:18295188 PMCid:PMC2364649

[11] Brown T, Sigurdson E, Rogatko A, Broccoli D.
Telomerase inhibition using azidothymidine in the HT-29
colon cancer cell line. Ann Surg Oncol 2003; 10: 910.

ova

Ol B 2 &S BUX ol Lol aallas C'\’“
L @'«wﬁ«d Ol bl sshie 4 &S sas Hlalas ey
ool 4 58 luide p’«‘e.)\-{] e b5 gl aess o
(PBS) ol 4 5 of Llais 4 (JSl -n) > 4 ons
Sl (VAR 5 V/FYE Y sli) siel sy
3955 Olpme o 03 Al e Lllas OWS 5 e b5
ol ) Ab49 Sl oo,y sbadshe 4 Hlulas b SIS
TKL w5l oV ol sbls &5 oS sS 6 dobe )
Ol e daolis KNy e 3l kel C'\"" (ol s
u}\.ﬂ.’ A &.,\-«SJJ 6\4.! Unblock 9 Block ajjf 99 ) M)MS\
Lol olas s 5l oblme st 5 Ly V/FA spus
Giie 3555 sbolime LzalS dtest oLl ose5] 51 eslaal
i oagloeas Seh o bl o 4 el oy
°}J§ 95 5 aueS) ol e auolhe 45‘_;\:- o (P<./40)
j‘j VYA 39> UJL&D N ;MSJ: d‘j Unblockj Block
s Ol Ll sl gl s 51 g ololae s
Ole @S BNl Glulas dwes Slitte gy, ot ol
033 Jsdad 4 93 350> 5 Unblock 5 Block s 5 5o
2 og)’u— JJ}«.J GL&M ‘J.:) J_}.ﬂ@ L_yf )L:-\.w
oo 4 Wl 5 e 05585 S i sl 5 b 5l 05
Al 3w Johe Jals ool Hlisl gy b 5l ol e
VU I P PR WAV I I RN RN CO R PSS
Gl Olsis 4 1) oSS 1Sl 5 JosnSss S L
wam g bams e olas b JSUse (o1 n s g
G35 S vie Slopas 51 (S Johe oS5 480
Sl b oslawey Lluls s dSs cbobs, wwwl
o 0 Ji...s S )| “\“"56" r..a:\f J).L‘ r,,......m k_;J_...f,:)‘\.,\}\
Gas S ool 5l DNA gaz alss 5 Jole ws
4 s el S 50 o0 sl 5 bS5
55885 STl 2l 035 St Jles sladshe
SV ol e S sml b SHL wilg e sl Hlaglas
LYY Y] aesl by e

by saow

oo 4 005 0k 5 Vb wiss oLl e s pae
ISO Llnk V.SAJ &5“]“”: rv\.c ‘AZT LR &w A.J}‘
0S8 eSS Flol) 4 S

sl rﬁl; Ayl ela, 8 gamiils Olyis 4 0 B


https://doi.org/10.1016/j.bios.2016.08.051
https://doi.org/10.1016/S1535-6108\(03\)00082-5
https://doi.org/10.1007/s00726-009-0394-9
https://doi.org/10.1200/JCO.2004.10.216
https://doi.org/10.1016/j.jcmg.2008.12.013
https://doi.org/10.1007/s10967-007-6934-4
https://doi.org/10.1016/j.apradiso.2012.07.018
https://doi.org/10.2174/157488408783329913
https://doi.org/10.2967/jnumed.111.088435
https://doi.org/10.1016/j.bcp.2008.01.006
https://koomeshjournal.semums.ac.ir/article-1-7387-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

..... N )

ol e als

esS

AZT, for tumor imaging by positron emission tomography.
EJNMMI Res 2015; 5: 45.
https://doi.org/10.1186/s13550-015-0124-0
PMid:26337804 PMCid:PMC4597405

[24] Anonymous. Technetium-99m
radiopharmaceuticals: status and trends. Technical Reports
Series. p. 41. Vienna: International Atomic Energy Agency.
2009.

[25] Schibli R, Netter M, Scapozza L, Birringer M,
Schelling P, Dumas C, et al. First organometallic inhibitors
for human thymidine kinase: synthesis and in vitro evaluation
of rhenium (I)-and technetium (I)-tricarbonyl complexes of
thymidine. J Organom Chem 2003; 668: 67-74.
https://doi.org/10.1016/S0022-328X(02)02100-9

[26] Celen S, de Groot T, Balzarini J, Vunckx K,
Terwinghe C, Vermaelen P, et al. Synthesis and evaluation
of a 99mTc-MAMA-propyl-thymidine complex as a potential
probe for in vivo visualization of tumor cell proliferation with
SPECT. Nucl Med Biol 2007; 34: 283-291.
https://doi.org/10.1016/j.nucmedbio.2007.01.003
PMid:17383578

[27] Desbouis D, Struthers H, Spiwok V, Kuster T,
Schibli R. Synthesis, in vitro, and in silico evaluation of
organometallic technetium and rhenium thymidine
complexes with retained substrate activity toward human
thymidine kinase type 1. J Med Chem 2008; 51: 6689-6698.
https://doi.org/10.1021/im800530p
PMid:18837546

[28] Duan X, Liu T, Zhang Y, Zhang J. Synthesis and
biological evaluation of novel 99mTc (CO) 3-Labeled
thymidine analogs as potential probes for tumor proliferation
imaging. Molecules 2016; 21: 510.
https://doi.ora/10.3390/molecules21040510
PMid:27104501 PMCid:PMC6274394

[29] Duan X, Ruan Q, Gan Q, Song X, Zhang X, Zhang
J. Radiosynthesis and evaluation of novel 99mTc (CO) 3-
labelled thymidine dithiocarbamate derivatives for tumor
imaging with SPECT. J Organom Chem 2018; 868: 154-163.
https://doi.org/10.1016/j.jorganchem.2018.05.009

[25] Schibli R, Netter M, Scapozza L, Birringer M, Schelling P,
Dumas C, et al. First organometallic inhibitors for human thymidine
kinase: synthesis and in vitro evaluation of rhenium (l)-and
technetium (1)-tricarbonyl complexes of thymidine. J Organom
Chem 2003; 668: 67-74.

[26] Celen S, de Groot T, Balzarini J, Vunckx K, Terwinghe C,
Vermaelen P, et al. Synthesis and evaluation of a 99mTc-MAMA-
propyl-thymidine complex as a potential probe for in vivo
visualization of tumor cell proliferation with SPECT. Nucl Med Biol
2007; 34: 283-291.

[27] Desbouis D, Struthers H, Spiwok V, Kiister T, Schibli R.
Synthesis, in vitro, and in silico evaluation of organometallic
technetium and rhenium thymidine complexes with retained
substrate activity toward human thymidine kinase type 1. J Med
Chem 2008; 51: 6689-6698.

[28] Duan X, Liu T, Zhang Y, Zhang J. Synthesis and biological
evaluation of novel 99mTc (CO) 3-Labeled thymidine analogs as
potential probes for tumor proliferation imaging. Molecules 2016;
21: 510.

[29] Duan X, Ruan Q, Gan Q, Song X, Zhang X, Zhang J.
Radiosynthesis and evaluation of novel 99mTc (CO) 3-labelled
thymidine dithiocarbamate derivatives for tumor imaging with
SPECT. J Organom Chem 2018; 868: 154-163.

oy

https://doi.org/10.1245/AS0.2003.03.032
PMid:14527910

[12] Struthers H, Viertl D, Kosinski M, Spingler B,
Buchegger F, Schibli R. Charge dependent substrate activity
of C3" and N3 functionalized, organometallic technetium and
rhenium-labeled thymidine derivatives toward human
thymidine kinase 1. Bioconjug Chem 2010; 21: 622-634.
https://doi.org/10.1021/bc900380n
PMid:20359195

[13] Guggenheim KG, Toru H, Kurth MJ. One-pot-Two-
step Cascade synthesis of
quinazolinotriazolobenzodiazepines. Org Lett 2012; 14:
3732-3735.
https://doi.org/10.1021/01301592z
PMid:22746550 PMCid:PMC3486955

[14] Farjadmand F, Arshadi H, Moghimi S, Nadri H,
Eghtedari M, Jafarpour F, et al. Synthesis and evaluation of
novel quinazolinone-1,2,3-triazoles as inhibitors of
lipoxygenase. J Chem Res 2016; 40: 188-191. (Persian).
https://doi.org/10.3184/174751916X14558913889738

[15] Alberto R, Ortner K, Wheatley N, Schibli R,
Schubiger AP. Synthesis and properties of boranocarbonate:
a convenient in situ CO source for the aqueous preparation
of [(99m)Tc(OH(2))3(CO)3]+. I Am Chem Soc 2001; 123:
3135-3136.
https://doi.org/10.1021/ja003932b
PMid:11457025

[16] Siegel RL, Miller KD, Jemal A. Cancer statistics,
2017. Cancer J Clin 2017; 67: 7-30.
https://doi.org/10.3322/caac.21387
PMid:28055103

[17] Eary JF, Mankoff DA, Spence AM, Berger MS,
Olshen A, Link JM, et al. 2-[C-11] thymidine imaging of
malignant brain tumors. Cancer Res 1999; 59: 615-621.

[18] Yang DJ, Ozaki K, Oh CS, Azhdarinia A, Yang T, Ito
M, et al. 99mTc-EC-guanine: synthesis, biodistribution, and
tumor imaging in animals. Pharm Res 2005; 22: 1471-1479.
https://doi.org/10.1007/s11095-005-6157-8
PMid:16132359

[19] Duan X, Zhang X, Gan Q, Ruan Q, Song X, Zhang
J. Novel 99m Tc-labelled complexes with thymidine
isocyanide: radiosynthesis and evaluation as potential tumor
imaging tracers. Med Chem Comm 2018; 9: 705-712.
https://doi.org/10.1039/C7MD00635G
PMid:30108961 PMCid:PMC6071732

[20] Teng B, Bai Y, Chang Y, Chen S, Li Z. Technetium-
99m-labeling and synthesis of thymidine analogs: Potential
candidates for tumor imaging. Bioorg Med Chem Lett 2007;
17: 3440-3444.
https://doi.org/10.1016/j.bmcl.2007.03.086
PMid:17449246

[21] Wang L, Lieberman BP, Ploessl K, Kung HF.
Synthesis and evaluation of 18F labeled FET prodrugs for
tumor imaging. Nucl Med Biol 2014; 41: 58-67.
https://doi.org/10.1016/j.nucmedbio.2013.09.011
PMid:24183614 PMCid:PMC3895945

[22] zhang Y, Dai X, Kallmes DF, Pan D. Synthesis of a
technetium-99m-labeled thymidine analog: a potential HSV1-
TK substrate for non-invasive reporter gene expression
imaging. Tetrahedron Lett 2004; 45: 8673-8676.
https://doi.org/10.1016/].tetlet.2004.09.145

[23] Tahara T, Zhang Z, Ohno M, Hirao Y, Hosaka N,
Doi H, et al. A novel 11 C-labeled thymidine analog,[11 C]



https://doi.org/10.1245/ASO.2003.03.032
https://doi.org/10.1021/bc900380n
https://doi.org/10.1021/ol301592z
https://doi.org/10.3184/174751916X14558913889738
https://doi.org/10.1021/ja003932b
https://doi.org/10.3322/caac.21387
https://doi.org/10.1007/s11095-005-6157-8
https://doi.org/10.1039/C7MD00635G
https://doi.org/10.1016/j.bmcl.2007.03.086
https://doi.org/10.1016/j.nucmedbio.2013.09.011
https://doi.org/10.1016/j.tetlet.2004.09.145
https://doi.org/10.1186/s13550-015-0124-0
https://doi.org/10.1016/S0022-328X\(02\)02100-9
https://doi.org/10.1016/j.nucmedbio.2007.01.003
https://doi.org/10.1021/jm800530p
https://doi.org/10.3390/molecules21040510
https://doi.org/10.1016/j.jorganchem.2018.05.009
https://koomeshjournal.semums.ac.ir/article-1-7387-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

Koomesh -Volume 24, Issue 4 July and August 2022, 518 - 530

Preparation and evaluation of 99mTc-labeled zidovudine
function as an analog of thymidine in the diagnosis of human
lung cancer cells

Seyedeh Mahdieh Hashemi (Ph.D)?, Sakineh Jokar (M.Sc)?, Fatemeh Naghipour (M.Sc)?, Zohreh Noaparast (Ph.D) "2
1 - Dept. of Medicinal Chemistry, Pharmaceutical Sciences Research Center, Faculty of Pharmacy, Mazandaran University of Medical Sciences,
Sari, Iran

2 — Dept. of Radiopharmacy, Pharmaceutical Sciences Research Center, Faculty of Pharmacy, Mazandaran University of Medical Sciences, Sari,
Iran

« Corresponding author. +98 11- 33542472 noaparast@yahoo.com Received: 15 Nov 2021 ; Accepted: 16 Jan 2022

Introduction: Labeled nucleotide detectors provide a basis for measuring cell division. Zidovudine is a prodrug
that is phosphorylated by cellular enzymes at the 5’ position and converted to active triphosphate. Zidovudine
triphosphate interferes with the reverse transcriptase enzyme and lengthens the viral DNA strand.

Materials and Methods: Ethyl-2-propynyl acetate and 2-amino-N-propynyl benzamide ligands were obtained by
the reaction of ethyl-2-amino-acetate hydrochloride with propargyl bromide and isatuic anhydride with
propargylamine, respectively. Then, a click reaction was performed between the acetylene group of the ligands and
the azide group of zidovudine, and a 1,2,3-triazole ring was formed in the chelating products. The resulting structures
were labeled with [®MT¢(CO)3(H20)s]* complex. Qualitative control and then radiotherapy stability in normal saline
were performed using HPLC. In vitro studies were performed to evaluate the accumulation of radiotherapy using the
blocking method.

Results: The chemical structures of chelating compounds were confirmed by proton and carbon magnetic
resonance spectroscopy and elemental analysis. Using optimal conditions, the thymidine analogs were labeled with
the desired yield. The labeled compounds had good stability in normal saline and showed entry into lung cancer cells.

Conclusion: These studies demonstrated the capability of labeled azidothymidine analogs as a tool for molecular
imaging of cancer.
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