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Linh vue k§ thuit dwoc dé cip
Sang ché dé cap dén hop chét dugc ddnh diu '°F @ chin. doan ung thu tuyén
tién liét va phuong phap sir dung hop chét nay.

Tinh trang k§ thuit ciia sang ché

Ung thu tuyén tién liét 13 nguyén nhan hang dau gay tir vong trong sb céc
bénh ung thu nam & Hoa Ky, ding thtt ndm & Han Qudc va dimg tht hai trén thé
giéi. Ung thu tuyén tién liét thuong phat trién & nam gidi trén 50 tudi, nhung s6
lrong bénh nhén ting nhanh theo tudi tic. N6 thuong tién trién chém, nhung khi
phét trién thanh di can 4c tinh thi cuc ky khé diéu tri. Su di cin thudng bét diu dén
cac hach bach huyét, xwong chiu, dbt sdng va bang quang xung quanh ung thu
tuyén tién liét va din dan lan ra khdp co thé.

Xét nghiém khang nguyén dic hiéu tuyén tién liét (xét nghiém PSA) va
kiém tra truc trang k¥ thuat s hién dang dugc st dung chi yéu dé chin doan ung
thu tuyén tién liét, va siéu Am cét ngang, CT, MRI va chyp xuong toan than
(WBBS) cling duoc sir dung. Viéc sinh thiét dé chén doan ung thu tuyén tién list
cling dang dugc thuc hién. Tuy nhién, trong hau hét cac truong hop, do chinh xac
chan doan thép va viéc chdn doén som bénh kh4 1a khé khin. Ngoai ra, rat khé dé
xac dinh sy di cin va khé phén biét v6i céc bénh lanh tinh nhu ting san tuyén tién
liét va viém tuyén tién liét,

PET (chup cét 16p phét xa positron - positron emission tomography) 1a mot
phuong phép chin doan hinh 4nh trén ngudi bang céch st dung dau do phan ti
nhim muc tiéu vao co ché chuyén hoa hodc protein ddc trung cho bénh. Phuong
phap nay c6 loi thé trong chan do4n som, danh gid didu tri va x4c nhan di can/tai
phat bang cach quan sit nhiing thay ddi sinh héa trong giai doan dau cua bénh

bang céch sir dung déng vi phéng xa thoi gian ban hiy ngin.
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['*F] FDG 14 dugc phdm phéng xa PET dai dién dugc st dung dé chin doan

ung thu vi né cé thé quan sat co ché chuyén héa dudng ting cuong cia céc té bao
ung thu. Mot vi du vé k¥ thuat nay dugc boc 10 trong tai li€u sang ché 1 bén dudi.
Tuy nhién, trong trudng hop ung thu tuyén tién liét, mic d6 hap thu ['*] FDG
khéng cao nén khé str dung dé& chén doan ung thu tuyén tién liét. Ngoai ra, hop
chét nhu ["*] florocholin, [''C] axetat va ['*"] FACBC cling duoc ap dung dé chan
doan ung thu tuyén tién liét. Tuy nhién, khi sir dung chung, do chinh x4c cua viéc
chin doan khéng cao, va khé quan sat thiy ung thu tuyén tién liét kich thuéc nhé
di can.

Khang nguyén mang dic hiéu tuyén tién liét (PSMA) 1a mét loai protein dic
biét biéu hién qua mirc trong bénh ung thu tuyén tién liét, va ngudi ta d3 biét ring
hop chét dipeptit dua trén ure cua axit glutamic-ure-lysin (GUL) lién két rt chon
loc v&i protein mang nay. Mot sb hop chét duoc danh ddu bing ddng vi phéng xa
dua trén GUL dugc phat trién dudi dang thudc chin doan dic hiéu cho ung thu
tuyén tién liét.

Trong sb d6, "*F-DCFPyL 1a mét hop chit Gul duoc danh diu bing dong vi
®F va dwoc danh gid 1a mét trong nhing chat theo d&i PET t6t nhit cho viéc chén
doan ung thu tuyén tién liét. "*F-DCFPyL c6 dic tinh 4i m& tuong dbi thap so véi
hop chit duoc phét trién trude d6 (*F-DCFBzL), vi vy né ¢6 dic tinh lién két
khong dac hi€u thép in vivo va nhanh chéng duogc loai bdé qua thén.

Gan day, hop chét c6 tén "®F-YC88 dugc phat trién thém. N6 13 hop chét c¢6
dic tinh 4i m& thdp hon so v6i hop chét "®F-DCFPyL, khéc biét & chd 1am giam
thém lién két khong dic hiéu va nhanh chéng bi loai bo. Tuy nhién, hop chét nay
c6 mét van dé 1a luc lién két vdi protein PSMA gidm khoang 10 14n so véi '*F-
DCFPyL va tin hidu ung thu tuyén tién liét giam di rat nhiéu theo thoi gian.

Tai liéu séng ché 1: Céng bd don yéu ciu cép bing sang ché Han Quéc sb
10-2016-0085769, Cong bd don yéu ciu cip bang sang ché Han Quédc s 10-2011-
0038725, |

Ban chat k§ thuit ciia sing ché
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Muc dich ctia sang ché 14 cung cip hop chit dugc danh diu F c6 kha nang

chin doan chinh x4c ung thu tuyén tién liét va phuong phép st dung né.

Muyc dich cta sang cheé khong gidi han & muc dich néu trén. Muc dich cta

sang ché s& tré nén rd rang hon tir phan mé ta sau diy va s& duoc hién thuc hoa

bang céc dbi tuong duwoc mo ta trong phan yéu ciu bao hd va céc dang két hop cda

chung.

Hop chit theo sang ché duogc thé hién bang cong thirc I sau day.
Cong thirc I:
F-Z
N
':l Q—Y\N ,.R
0P

CO,H
. 0
P

HOgC/:\‘lj H COH

Trong cong thirc I, Y 1a C;-Cs alkylen; va Z La -CH,-(CH,-O-CH,),-CH,-,

trong d6 n 13 s6 nguyén tir 0 dén 5; R 13 hydro hoic C; -C, alkyl c6 nhém thé, trong

d6 nhom thé 13 Cg-Cyy aryl hoac C, -Cyg heteroaryl chira mot hodc nhiéu nguyén o

dugc chon tir nhdm gém O,SvaN;vaFc6thé1a®F hodac PF.

Y 1a C;-C, alkylen va F c6 thé 1a '*F.

Hop chét theo phuong 4n khéc cia sang ché duoc thé hién bang cong thac 11

sau day.

Cong thuc II:

.__._'Y\N,R

O)\NH

COoH
o)

Hozc/\l;{l/u\ﬁ CO,H
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Trong cong thuc II, Y 1a C,-Cs alkylen; va R 1a hydro hodc C,; -C, alkyl co
nhom thé, trong d6 nhom thé 1a C¢-Cyy aryl hodc C4 -Cyg heteroaryl chirta mot hodc
nhiéu nguyén t6 dugc chon tir nhém gdm O, S va N.

Y ¢6 thé 1a C; -C, alkylen.

Duoc phém dé diéu tri hodc chin doan ung thu tuyén tién liét theo mot
phuong 4n khéc ctia sang ché bao gdm hop chét cé cong thirc I hodc mubi dugc
dung cda no.

Dugc pham phéng xa dé chin doan hinh 4nh ung thu tuyén tién 1iét theo mot
phuong 4n khéc cia sang ché bao gém hop chit c6 cong thire I hodc mudi duoc
dung cuda no.

Viéc chin do4n hinh anh c6 thé bao gdm chup cét 16p phét xa positron
(PET).

Hiéu qud ciia sdng ché

Theo mot phwong 4n cla sang ché, hop chét c6 cong thirc I ma lién két 8F
c6 tinh ky nudce cao, tinh chit duoc déng hoc in vivo tét va tinh lién két khong dac
hiéu thép, do d6 c6 thé thu duoc hinh &nh chup cat 16p phat xa positron (PET) rd

trong khoang thoi gian ngin.

M5 ta vin tit cac hinh vé

Fig.1A va Fig.1B 14 c4c so d6 minh hoa két qua TLC phéng xa theo cac
budc diéu ché hop chét ['*] 1-6;

Fig.2 1a so d6 minh hoa két qua tach HPLC theo céc budc didu ché hop chét
7 1-6;

Fig.3 14 so dd minh hoa két qua MicroPET/CT cta bénh ung thu tuyén tién
liét & chuot;

Fig.4A dén Fig.44C 1a c4c biéu dd minh hoa ty 18 hip thy cia co, gan va l4
léch so véi khéi u; |

Fig.5A va Fig.5B 1a cac biéu d6 minh hoa su phan b sinh hoc vao céc co.

quan theo thoi gian.
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MBO ta chi tiét sang ché

Cac muc dich néu trén, cac muc dich khac, cac dic tinh va vu diém cia sang
ché dugc hiéu déy dd thdong qua céac vi du dugc uu tién sau day c6 dua vao céc
hinh v& kém theo. Tuy nhién, sang ché khong bi gii han & cac vi du dugc mé ta &
day va cé thé duoc thé hién duédi cac hinh thic khac. Thay vao dd, cac vi du duoc
dua ra & ddy dugc cung cAp dé c6 thé tao ra phin mé ta hoan chinh va day dg, va
gitip ngudi ¢é k¥ ning trong linh vuc k§ thuat nay cé thé hiéu thau d4o tinh than
clia sang ché. |

Sau day, hop chit dugce duge thé hién bing cong thirc I clia sang ché dugc
m ta chi tiét.

Sang ché bao gdm hop chit dugc thé hién bing cong thic I sau day.

Cong thuc I:

F=Z
\'I \
ﬁ:}. 7R

OJ\NH

CO,H
. 0

A

HOQC’/:\IN EI COzH

Trong cong thuc I:

Y 1a C;-Cs alkylen;

Z 14 -CH,-(CH,-0-CH,),-CH,-, trong d6 n 13 s6 nguyén tir 0 dén 5;

R 1a hydro hodc C,-C; alkyl c6 nhém thé, trong d6 nhom thé 14 C4-Cpa aryl
hoac C, -Cyg heteroaryl chira mdt hodc nhiéu nguyeén t6 duogc chon tir nhém gém 0,
SvaN;va

Fcothé1a®F hodc Y F.

Cu thé hon, Y 12 C,-C, alkylen;

Z 13 -CH,-(CH,-0-CH,),-CH,-, trong d6 n 13 s6 nguyén tir 0 dén 5;

R 1a hydro hodc C, -C, alkyl c6 nhém thé, trong d6 nhém thé 13 C4-Cyy aryl
hodc C, -Cy¢ heteroaryl chira mot hodc nhiéu nguyén t6 duoc chon tir nhém gém 0,

SvaN;va
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Fc6thé1a "*F.

Céc phéi tir cia cong thic I ciia sang ché c6 thé duoc lién két bd sung voi
protein PSMA thong qua cac lién két 41 m& vi vé mit cdu triic ching c6 thé lién két
v6i cac nhom aryl thom. Ngoai ra, nhém triazol trong mach bén ma "*F dugce lién
két vao c6 thé 1am tang tinh phén cyc ciia hop chit dé giam viéc lién két khong dic
hiéu in vivo.

Hop chit trén duoc danh ddu bing flo-18 cia sang ché c6 thé c6 kha nang
lién két tuyét voi voi protein PSMA va déng thoi c6 céc dac tinh duge dong hoc
tuyét voi.

Sang ché dé xudt duoc phim dé didu tri hodc chin doan ung thu tuyén tién
liét bao gdm hop chét ¢ cong thirc I hodc mudi dugc dung 13m thanh phan hoat
tinh.

Sang ché ciing mo ta phuong phép st dung duoc phdm phéng xa dung dé
chan doan cho dbi tuong can theo d&i didu tri hodc chdn doan hinh anh ung thu
tuyén tién liét. Dugc pham phéng xa d& chin doan hinh 4nh nay c6 thé bao gbém
hop chét c6 cong thire I hodc mudi duge dung ctia né 1am thanh phén hoat chét. O
day, viéc chan doan hinh anh c6 thé bao gdm chup cong hudng tur (MRI) hodc
chup cét 16p phat xa positron (PET), va t6t hon 1a ¢6 thé duoc thuc hién bang chup
cét 16p phat xa positron (PET).

Trong hop chit duoc mé ta & trén, phéi tir phéng xa duoc hip thu vao cac
md ung thu tuyén tién liét biéu hién PSMA va c6 thé dugc loai b & céc co quan
khac, do d6 c6 thé thu dugc hinh anh PET 1 trong mot thoi gian ngan.

Sau day, hop chit dugc thé hién bang céng thire II cua sang ché duoc mo ta
chi tiét.

Sang ché bao gém hop chét dugc thé hién bang cong thuc II sau day.

Cong thuc II:
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CO.H
0

AN

Hozc/\r;li N“ CoH

Trong cong thire II:

Y 1a C;-Cs alkylen; va

R 12 hydro hodc C;-C, alkyl c6 nhém thé, trong d6 nhém thé 1a C4-Cyy aryl
hodc C4-Cygheteroaryl chira mot hodc nhiéu nguyén t6 duge lua chon tir nhém gém
nguyén tir O, S va N.

Cu thé hon, Y 13 C, -C, alkylen; va

R 1a hydro hodc C; -C, alkyl c6 nhém thé, trong d6 nhém thé 1a C¢-Cy, aryl
hodc C,4-Cy heteroaryl chira mét hodc nhiéu nguyén t6 duge lIua chon tir nhém gém

nguyén tir O, S va N.

Vi du thue hién sing ché

Vi du 1: Pidu ché céc din xuit amin N-propazyl

Quy trinh phéan tmg dang so d6 ctia sang ché dugc thé hién trong so d6 phan
ung 1 dudi day.

So d6 phén tng 1:

NH» NHBoc

\\

NBoc ,;/\NH

@ (Boc):0, EtsN [% Br/\\ . NaH Cj 4 M HCI S
e ————— e —— S
N7 CH,Cl, l N DMF l N7 1.4-dioxane ‘ =
2 0°C- nhiét da phong 3 0°c- nhiét d6 phong 4  nhiét dd phong N 5
2 giv 1gio 6giv
Step 1 Step 2 Step 3

Vi du 1-1: Biéu ché hop chét 3 (budc 1)
Thém (Boc),O (25,0g, 110mmol) vao 4-Aminopyridin (2,90g, 96mmol)
dugc hoa tan trong diclorometan (400ml) & 0°C. Trietylamin (20,0mL, 140mmol)

dugc thém tir tir vao d6, khudy & nhiét d6 phong trong 2 gio. Nudce duge thém vao

-8-
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va hop chat hitu co duge chiét ba 1an bing diclorometan. Dung méi hitu co thu
dugc duoc lam kho trén natri sulfat khan, c6 dac dudi ap suét gidm va duogc tinh
ché bang sic ky cot (7% metanol/diclorometan). Két qua 13, thu dugc hop chét 3
dudi dang chit rin mau tring (18,0g, 97%).

'H NMR (400 MHz, CDCl;) § 1,53 (s, 9H), 7,29 (brs, 1H), 7,34 (dd, J = 4,8,
1,6 Hz, 2H), 8,44 (dd, J=4,8, 1,6 Hz, 2H);

BC NMR (100 MHz, CDCL;) & 28,2, 81,6, 112,3, 145,8, 150,4, 152,0; MS
(ESI) m/z 193 [MH]

Vi du 1-2: Biéu ché hop chat 4 (budc 2)

Hop chét 3 (18,0g, 93mmol) téng hop dwoc & budc 1 & trén dugc hoa tan
trong diimetylformamit (DMF, 400ml), va natri hydrua (7,4g, 900mmol) dugc bd
sung vao & 0°C. Propazyl bromua duoc thém tir tir vao d6, sau d6 khudy & nhiét do
phong trong 2 gid. Metanol (50ml) duge thém vao & 0°C, sau d6 khudy trong 30
phit. Nuée duge thém vao va hop chéit hitu co dugc chiét ba 14n bang etyl axetat.
Dung méi hitu co thu dugc duge rira bing dung dich amoni clorua ba 1an, 1am khé
bang natri sulfat khan, ¢ dic dudi &p suét giam va duogc tinh ché bang sic ky cot
(5% metanol/diclorometan). Két qua 13, thu dugc hop chit 4 duéi dang chét rin
mau vang nhat (13,4g, 62%)).

'H NMR (400 MHz, CDCL3) & 1,53 (s, 9H), 2,31 (t, J= 2,6 Hz, 1H), 4,43 (d,
J=2,4Hz, 2H), 7,38 (d, J= 5,2 Hz, 2H), 8,54 (m, 2H);

BC NMR (100 MHz, CDCl;) 6 28,1, 38,5, 72,4, 79,1, 82,7, 118,0, 149,2,
150,2, 152,6; MS (ESI) m/z 233 [M + H]".

Vi du 1-3: Piéu ché hop chét 5 (budce 3)

Dioxan (75mL) chira HCI 4N dugc thém vao hop chit 4 (13,0g, 56mmol)
dugc tong hop & bude 2 & trén, sau d6 khudy & nhiét do phong trong 6 gid. Dung
dich nuéc natri hydroxit 2N (500ml) duoc thém vao va hop chét hitu co dugc chiét
ba lan béng diclorometan. Dung méi hitu co thu dugc duoc lam kho trén natri
sulfat khan, c6 dic dudi ap sudt giam va duoc tinh ché bing she ky cot (60% etyl
axetat/diclorometan, NH silica gel). Két qua 13, thu dugc hop chét tht 5 dudi dang
chét rin mau vang nhat (6,8g, 92%).
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'H NMR (400 MHz, CDCl;) & 2,27 (t, J= 2,6 Hz, 1H), 3,97 (dd, J = 6,0, 2,4
Hz, 2H), 4,66 (brs, 1H), 6,53 (dd, J = 4,8, 1,6 Hz, 2H), 8,26 (d, J = 4,4, 1,6Hz,
2H);

BC NMR (100 MHz, CDCl;) & 32,4, 72,0, 79,4, 108,1, 150,1, 152,3; MS
(ESI) m/z 133 [M + H]" | |
Vi du 2: Biéu ché amin 8 (N-propazyl, N-(pyridin-4-yl metyl) amin)

4-Pyridincarboxyaldehyt (7,05mL, 4,7mmol) dugc hoa tan trong
diclorometan (10mL), dugc bd sung propazyl amin (0,31mL, 5,6mmol). Natri
triaxetoxyborohydrua (1,5g, 7,05mmol) dugc thém tir tir vao dé, sau d6 khudy &
nhiét d6 phong trong 2 gid. Nude duge thém vao va hop chét hitu co duoc chiét ba
l4n béng diclorometan. Dung méi hitu co thu dugc dugc lam khd trén natri sulfat
khan, c6 dic dudi 4p sudt gidm va duoc tinh ché bing sic ky cot (2%
metanol/diclorometan). Két qua 13, thu duoc hop chat 8 duéi dang chét 1éng mau
dé tuoi (315mg, 46%).

'H NMR (400 MHz, CDCl;) & 2,28 (t, J = 2.4 Hz, 1H), 3,45 (d, J = 2,4 Hz,
2H), 3,93 (s, 2H), 4,24 (brs, 1H), 7,32 (dd, J = 5,2, 0,8 Hz, 2H), 8,57 (dd, J= 5,2,
0,8 Hz, 2H);

BC NMR (100 MHz, CDCl3) & 37,4, 50,8, 72,1, 81,3, 123,3, 148,8, 149,4;
MS (ESI) m/z 147 [M + H]"

Quy trinh phéan tmg dang so d6 cta sang ché dugc thé hién trong so d phan

ung 2 dudi day.
So d6 phan tng 2:
@) .
‘ NaBH(OAc);
N CH,Cl, N
[ cay A o
6 7 nhiét d& phong 8
2 givv

Vi du 3: Piéu ché hop chét N-propazyl amin-ure-GUL

Quy trinh phéan tmg dang so dd cta sang ché dugc thé hién trong so d6 phan
ung 3 dudi day.

So d6 phéan tng 3:

-10-
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N,R
& a1
Nz 07 NH
COstBu
\ : triphosgen ~ EtsN K\\ CO,Bu
R : 0 -
=z N7 Ao MeCN 1
tBuQ,C INi rd CO,tBu 0°C tBuO;C/\N N”  CO,BU
) H H '
9 101, R=H

10-2, R = (pyridine4-yDmetyl
Vi du 3-1: Biéu ché hop chét 10-1

Triphosgen (107mg, 0,36mmol) dugc hoa tan trong axetonitril (5,0mL),
trong d6 glutamat-ure-lysin (9, 500mg, 1,03mmol) dugc hoa tan trong axetonitril
(10mL) dugc thém tir tir vao & 0°C. Trietylamin (0,50mL, 3,6 1mmol) dugc thém
vao sau d6, sau d6 khudy trong 30 phut. Propazyl amin (0,072mL, 1,13mmol) dugc
b6 sung tai 0°C. 15 phit sau, hdn hop duoc khudy & nhiét d6 phong trong 1 gitr va
sau d6 cb dic dudi 4p sudt giam. Nudc duge thém vao va hop chét hiru co duge
chiét ba 1an bing etyl axetat. Dung méi hitu co thu dwoc duge 1am khé trén natri
sulfat khan, c6 dic dudi ap suét giam va duogc tinh ché béng sic ky cot (2%
metanol/diclorometan). Két qua 13, thu dugc hop chit 10-1 duéi dang chit rén mau
trang (492mg, 84%).

'H NMR (400 MHz, CDCl;) § 1,25-1,30 (m, 2H), 1,44 (s, 18H), 1,48 (s,
9H), 1,51-1,60 (m, 3H), 1,67-1,76 (m, 1H), 1,80-1,90 (m, 1H), 2,05-2,13 (m, 1H),
2,18 (t, J= 2,6 Hz, 1H), 2,29-2,40 (m, 2H), 3,06-3,12 (m, 1H), 3,30-3,36 (m, 1H),
3,95-4,06 (m, 2H), 4,08-4,14 (m, 1H), 4,36 (sext, J=4,4 Hz, 1H), 5,64 (d, J=17,6
Hz, 1H), 5,69 (t, J=5,2 Hz, 1H), 5,89 (t, /= 5,4 Hz, 1H), 6,11 (d, J= 8,4 Hz, 1H);

C NMR (100 MHz, CDCl 3,5 23,4, 27,7, 27,8, 27,9, 28,0, 29,6, 29,7, 31,7,
32,1, 39,4, 53,3, 54,2, 70,5, 80,7, 81,4, 81,5, 83,1, 158, 0, 158,2, 172,0, 172,3,
174,6; MS (ESI) m/z 569 [M + H]".

Vi du 3-2: Pidu ché hop chit 10- 2

Hop chét 10-2 thu duoc theo cééh tuong tu nhu dugec md ta trong vi du 3-1
duéi dang chit rin mau vang nhat (270mg, 66%) ngoai trr triphosgen (64mg,
0,211mmol) hoa tan trong axetonitril (3,0mL), glutamat-ure-lysin (9, 300mg,

-11-
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0,62mmol) hoa tan trong axetonitril (6mL), trietylamin (0,02mL, 2,17mmol) va
hop chit 8 (100mg, 0,68mmol) dugc téng hop trong vi du 2 dugc st dung.

'H NMR (400 MHz, CDCl;) & 1,22-1,30 (m, 2H), 1,43 (s, 9H), 1,45 (s,
18H), 1,48-1,54 (m, 2H), 1,59-1,64 (m, 1H), 1,71-1,77 (m, 1H), 1,79-1,88 (m, 2H),
2,03-2,09 (m, 1H), 2,27-2,32 (m, 1H), 2,35 (t, J = 2,2 Hz, 1H), 3,24 (sept, J = 6,2
Hz, 2H), 4,07 (t, J = 2,4 Hz, 2H), 4,27-4,35 (m, 2H), 4,60 (dd, J = 20,4, 17,2 Hz,
2H), 4,92 (s, 1H), 5,24 (d, J= 7,6 Hz, 1H), 5,44 (d, J= 8,0 Hz, 1H), 7,24 (d, J =
5,2 Hz, 2H), 8,60 (d, J= 4,8 Hz, 2H);

BC NMR (100 MHz, CDCl3) § 22,3, 27,9, 28,0, 28,1, 28,4, 29,4, 31,6, 32,4,
36,8, 40,7, 49,6, 53,0, 53,3, 73,4, 78,8, 80,5, 81,7, 82,0, 122,3, 147,0, 150,2, 157,0,
157,7,172,3, 172,4, 172,5; MS (ESI) m/z 660 [M + H]".

Vi du 3-3: Piéu ché hop chét 10-3 '

Hop chét 5 (200mg, 1,51mmol) duoc tdng hop trong vi du 1-3 dugc hoa tan
trong axetonitril (5,0 ml), va 4-nitrophenyl cloroformat (305mg, 1,51mmol) hoa
tan trong axetonitril (5,0 mL) duoc thém tir tr & 0°C, trietyl amin (0,50mL,
3,61mmol) duge thém vao sau d6, sau d6 khudy trong 30 phut, glutamat-ure-lysin
(9, 886mg, 1,82mmol) hoa tan trong axetonitril (10mL) dugc thém tir tr vao & 0°C
va sau d6 diisopropylamin (0,324mL, 1,82mmol) ciing dugc bd sung, 15 phut sau,
hén hop dugc khudy & 100°C trong 12 gid, sau khi 1am ngudi hdn hop dén nhiét d6
phong, nude duge thém vao va hop chét hitu co duge chiét ba 1an bing etyl axetat,
dung mo6i hitu co thu duge duge thir trén natri sulfat khan, c6 dac dudi ap suét
giam va dugc tinh ché bang sic ky cot-(5% metanol/diclorometan), Két qua 13, thu
duoc hop chit 10-3 dudi dang chét 1ong khong mau (836mg, 86%).

'H NM (400 MHz, CDCl;) & 1,27-1,37 (m, 2H), 1,43 (s, 9H), 1,45 (s, 18H),
1,50-1,55 (m, 2H), 1,59-1,65 (m, 1H), 1,72-1,88 (m, 2H), 2,01-2,10 (m, 1H), 2,27-
2,34 (m, 1H), 2,35 (t, J=2,4 Hz, 1H), 2,16 (q, J = 6,7 Hz, 2H), 4,25-4,34 (m, 2H),
4,50 (ddd, J= 25,2, 18,0, 2,4 Hz, 2H), 5,21 (t, J= 5,8 Hz, 1H), 5,48 (s, 1H), 5,50 (
s, 1H), 7,32 (dd, J=4,8, 1,6 Hz, 2H), 8,59 (d, J= 6,4 Hz, 2H);
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C NMR (100 MHz, CDCly) & 22,4, 27,9, 28,0, 28,1, 28,3, 29,4, 31,6, 32,4,
38,2, 40,7, 52,9, 53,3, 72,9, 79,3, 80,5, 81,6, 82,0, 119,5, 149,6, 151,2, 155,3,
157,1,172,3, 172,4, 172,5; MS (ESI) m/z 646 [M + H]".

Quy trinh phan tmg dang so db ciia sang ché duoc thé hién trong so dd phan
ung 4 dudi day.
So d6 phan tmg 4:

|
\ .
NH, i
A H\ CO,lBu - O™ "NH
//\NJ\) + : @ f KL GOABu
= H (o}

JL MeCN g
LA

tBquC/\ﬁ N7 COyBu 0% :
5 9 10-3 xauo,,c/\u N7 cozBu

AN

\

Vi dy 4: Khtr nhém bao vé ctia hop chit 10

Quy trinh phéan tmg dang so d6 ctia sang ché dugc thé hién trong so db phan
ung 5 dudi day.
So d6 phan tmg 5:

/N,R ’///

n-R
o)\NH OJ\NH

\ CO,tBu TEA H\ CO,H
e ] S

)

A o WA
BuO,C” N N7 COMBU et a6 phong HO,C” N "N~ CO,H
H H H H
101, R=H 111, R=H
10-2, R = (pyridine-4-yl)methyl 11-2, R = (pyridine-4-yl)methy!
10-3, R= 4-pyridinyl 11-3, R= 4-pyridinyl

Vi du 4-1: Diéu ché hop chét 11-1

Hop chat 10-1 (450mg, 0,79mmol) duoc tdng hop trong vi du 3-1 duge hoa
tan trong axit trifloroaxetic 60%/diclorometan (2mL), sau d6 khudy & nhiét do
phong trong 4 gio, chat phan tmg duge cd dic dudi ap suat giam va dugc tinh ché
bang sic ky 16ng hiéu suit cao (HPLC), Két qua 13, thu duoc hop chat 11-1 duéi
dang chat rin mau tring (280mg, 88%).

'H NMR (400 MHz, DMSO-dg) 6 1,24-1,29 (m, 2H), 1,32-1,39 (m, 2H),
1,46-1,55 (m, 1H), 1,60-1,67 (m, 1H), 1,68-1,77 (m, 1H), 1,84-1,92 (m, 1H), 2,24
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(td, J= 17,8, 2,6 Hz, 2H), 2,96 (q, J = 6,4 Hz, 2H), 3,01 (t, J = 2,6 Hz, 1H), 3,77
(dd, J= 5,6, 2,4, 2H), 4,05 (sext, J = 7,6 Hz, 2H), 5,98 (t, J= 5,6 Hz, 1H), 6,13 (t,
J=5,6,1H), 6,31 (d, J= 8,4 Hz, 2H), 12,43 (brs, 3H);

BC NMR (100 MHz, D,0) § 21,4, 25,6, 27,8, 28,5, 29,3, 29,9, 38,7, 52,0,
52,6,70,5,80,4,118,2, 158,3, 159,2, 175,6, 176,4 ; MS (ESI) m/z 399 [MH]".
Vi du 4-2: Piu ché hop chit 11-2

Hop chét 10-2 (460mg, 0,70mmol) dugc tng hop trong vi du 3-2 duge hoa
tan trong axit trifloroaxetic 60%/diclorometan (2ml), tiép theo 1a khudy & nhiét do
phong trong vong 4 gidy, chit phan tng duoc c6 dic dudi ap suat giam va dugc tinh
ché bang sic ky 16ng hiéu ning cao (HPLC). . K&t qua 13, thu dugc 11- 2 duéi
dang cht rin mau tring (289mg, 84%). ,

'H NMR (400 MHz, D,0) § 1,10-1,18 (m, 2H), 1,29-1,36 (m, 2H), 1,44-
1,52 (m, 1H), 1,56-1,63 (m, 1H), 1,71 -1,80 (m, 1H), 1,91-1,99 (m, 1H), 2,28 (t, J
= 7,4 Hz, 2H), 2,56 (t, J= 2,4 Hz, 1H), 3,03 (td, J= 6,6, 2,0 Hz, 2H), 3,89 (dd, J=
8,6, 5,0 Hz, 1H), 3,98 (dd, J = 8,6, 5,0 Hz, 1H), 4,06 (d, J = 2,4 Hz, 2H), 4,72 (s,
2H), 7,78 (d, J= 5,6 Hz, 2H), 8,55 (d, J= 4,8 Hz, 2H);

BC NMR (100 MHz, D,0) & 22,3, 27,3, 28,7, 30,6, 31,3, 37,7, 40,2, 50,9,
53,9, 54,3, 74,0, 78,6, 124.8, 140, 9, 158,7, 158,8, 159,2, 160,3, 178,0, 178,6; MS
(ESI) m/z 492 [M + H]".
Vi du 4-3: Didu ché hop chét 11-3

Hop chat 10-3 (650mg, 1,01mmol) dugc téng hop trong vi du 3-3 dugc hoa
tan trong axit trifloroaxetic 60%/diclorometan (3 ml), tiép theo 13 khudy & nhiét do
phong trong vong 4 gidy, chit phan tng duoc b dic dudi 4p suit giam va dugce tinh
ché bing séc ky long hiéu nang cao (HPLC). Két qua 13, thu dugc hop chét 11-3
dudi dang chit rin mau tring (390mg, 81%).

'H NMR (400 MHz, D,0) & 1,21-1,26 (m, 2H), 1,38-1,43 (m, 2H), 1,46-
1,53 (m, 1H), 1,58-1,67 (m, 1H), 1,69 -1,74 (m, 1H), 1,84-1,93 (m, 1H), 2,22 (t, J
= 7,6 Hz, 2H), 2,61 (t, J = 0,8 Hz, 1H), 3,12 (t, J = 6,6 Hz, 2H), 3,92 (q, J = 6,5
Hz, 2H), 4,45 (s, 2H), 7,44 (d, J= 6,4 Hz, 2H), 8,27 (d, J= 4,0 Hz, 2H);
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BC NMR (100 MHz, D,0) & 22,4, 27,1, 27,7, 30,5, 31,2, 37,9, 40,6, 53,6,
54,1, 74,8, 76,5, 114,5, 140,7, 156,1, 156,2, 159,0, 177,7, 177,9, 178,4; MS (ESI)
m/z 478 [M + H]".
Vi du 5: Didu ché hop chit flo-triazol-ure-GUL théng qua héa hoc két hop céc
phén tr nhé (Hoéa hoc Click)

Quy trinh phan Gng dang so db ctia sang ché duoc thé hién trong so dd phan

ung 6 dudi day.
So d6 phéan Ung 6:
R
Z
0 NH
- /\(\/O \aAN X H\ COzH CuS0Q;, Na-ascorbat
noo : j}\ EtOH/H;0
HOZC/\H N7 COH nhiét @ phong
f2-1,n=0 111, R=H
122, n=1 11-2, R = (pyridin-4-yl)methyl
i2-3,n=2 11-3, R= 4-pyridiny!
/\6/0\,}/\N/§/\ R 14,n=0,R=H
n 1-2, n =0, R = (pyridin-4-yl)methyl
N=N NH 13, n =0, R = 4-pyridinyl
14,n=1,R=H
COH 1-5, n = 1, R = (pyridin-4-ylymethyl
1-6, n = 1, R = 4-pyridinyi
0 1-7,n=2,R=H
/f\ )J\ 1-8, n = 2, R = (pyridin-4-yl)methyl
HO,C H ﬁ COH 1-9, n = 2, R = 4-pyridinyl

Vi du 5-1: DBiéu ché hop chit 1-1

2-Floroetyl toluensulfonat (FCH,CH,OTs, 82mg, 0,38mmol) dugc hoa tan
trong diimetylformamit (0,2mL), va natri azit (73mg, 1,13mmol) duoc thém vao,
tiép theo khudy & 60°C cho 12 gity dé tong hop floroetylazit (12-1), dung dich phan
ting duoc loc va rira bing etanol (0,3mL), Dung dich nuéc (O;SmL) trong do6 hop
chat 11-1 (30mg, 0,075mmol) dugc tdng hop trong vi du 4-1 dugc hoa tan dugc
thém vao dich loc, dung dich nuéc CuSO,.5H,0 (0,5M, 0,046mL, 0,023mmol) va
dung dich nudc natri ascorbat (0,5M, 0,076mL, 0,038mmol) dugc thém vao ting
phén, sau d6 khudy & nhiét do phong trong 1 gid. Hon hop phan tmg duogc loc va
rira sach nudce. Sau do, dich loc dugc tach ra béng HPLC. Két qua 13, thu dugc hop
chit 1-1 dudi dang chét rin mau tréng (7mg, 19%).
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'H NMR (400 MHz, D,0) & 1,17-1,28 (m, 2H), 1,30-1,37 (m, 2H), 1,50-
1,59 (m, 1H), 1,64-1,72 (m, 1H), 1,77 -1,87 (m, 1H), 1,98-2,05 (m, 1H), 2,36 (t, J
= 7,4 Hz, 2H), 2,96 (t, J= 6,4 Hz, 2H), 4,03 (dd, J= 8,4, 4,8 Hz, 1H), 4,11 (dd, J=
8,8, 5,6 Hz, 1H), 4,24 (s, 2H), 4,56-4,57 (m, 1H), 4,65-4,68 (m, 2H), 4,75 (t, J =
4,6 Hz, 1H), 7,79 (s, 1H);

BC NMR (100 MHz, D,0) & 22,0, 26,1, 28,5, 29,9, 30,4, 34,9, 39,4, 50,7 (d,
J =19 Hz), 52,5, 53,1, 81,9 (d, J = 168 Hz), 124,0, 146,2, 159,5, 160,2, 176,2,
177,1, 177,2; MS (ESI) m/z 488 [MH]".
Vi du 5-2: Piéu ché hop chét 1-2

2-Floroetyl toluensulfonat (FCH,CH,OTs, 89mg, 0,41mmol) dugc hoa tan
trong diimetylformamit (0,2mL), v& natri azit (79mg, 1,22mmol) duoc bd sung,
tiép theo 1a khudy & 60°C cho 12 gio dé téng hop floroetylazit (12-1). Dung dich
phén tmg duoc loc va rira bing etanol (0,3mL). Dung dich nuée (0,5mL) trong do
hop chit 11-2 (40mg, 0,081mmol) duoc téng hop trong vi du 4-2 dugc hoa tan
duoc thém vao dich lgc. Dung dich nuéc CuSO,.5H,O (0,5M, 0,049mL,
0,024mmol) va dung dich nudc natri ascorbat (0,5M, 0,081mL, 0,041mmol) dugc
thém vao timg phén, sau d6 khudy & nhiét do phong trong 1 gid. Hon hop phan
ng dugc loc va rira sach nuée. Sau d6, dich loc duoc tach ra bing HPLC. Két qua
13, thu dugc hop chat 1-2 dudi dang chit rin mau tring (33mg, 70%).

'H NMR (400 MHz, D,0) & 1,21-1,34 (m, 2H), 1,41-1,50 (m, 2H), 1,59-
1,68 (m, 1H), 1,71-1,80 (m, 1H), 1,86 -1,96 (m, 1H), 2,08-2,16 (m, 1H), 2,45 (t, J
=17,2 Hz, 2H), 3,16 (t, J= 6,6 Hz, 2H), 4,09 (dd, /= 8,4, 5,2 Hz, 1H), 4,21 (dd, J=
8,8, 5,6 Hz, 1H), 4,63-4,70 (m, 6H), 4,84 (s, 2H), 7,72 (d, J= 6,0 Hz, 2H), 7,93 (s,
1H), 8,60 (d, /= 6,8, 1,2 Hz, 2H);

BC NMR (100 MHz, D,0) § 22,1, 26,0, 28,5, 29,9, 30,4, 40,0, 42,6, 50,5,
50,6 (d, J=19 Hz), 81,9 (d, /= 168 Hz), 124,6, 124,7, 140,6, 143,5, 159,0, 159,2,
160,6, 176,1, 177,0, 177,1; MS (ESI) m/z 581 [M + HJ".
Vi du 5-3: DPidu ché hop chét 1-3

2-Floroetyl toluensulfonat (FCH,CH,OTs, 91mg, 0,42mmol) dugc hoa tan
trong DMF (0,2mL), va NaN (82mg, 1,26mmol) dugc thém vao, tiép theo 1a khuéy
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& 60°C trong 12 gid dé téng hop floroetylazit ( 12-1), Dung dich phan tng duoc
loc va rira biang etanol (0,3mL). Dung dich nuéc (0,5mL) trong d6 hop chét 11-3
(40mg, 0,084mmol) dugc tdng hop trong vi du 4-3 duoc hoa tan vao dich loc.
Dung dich nuéc CuS0O,.5H,0 (0,5M, 0,050mL, 0,025mmol) va dung dich nudc
natri ascorbat (0,5M, 0,084mL, 0,042mmol) dugc thém vao ting phan, sau d6
khudy & nhiét 6 phong trong 1 gid. Hon hop phan tmg duogc loc va rira sach bang
nuéc. Sau d6, dich loc dugc tach ra bing HPLC. Két qua 13, thu dugc hop chit 1-3
dudi dang chét rin mau tring (27mg, 57%).

'H NMR (400 MHz, D,0) & 1,15-1,24 (m, 2H), 1,36-1,43 (m, 2H), 1,49-
1,58 (m, 1H), 1,63-1,72 (m, 1H), 1,75 -1,84 (m, 1H), 1,96-2,05 (m, 1H), 2,34 (t, J
= 7,4 Hz, 2H), 3,15 (t, J= 6,6 Hz, 2H), 4,01 (dd, J= 8,8, 5,2 Hz, 1H), 4,10 (dd, J=
9,0, 5,0 Hz, 1H), 4,55-4,61 (m, 3H), 4,73 (t, J= 4,4 Hz, 1H), 5,05 (s, 2H), 7,47 (d,
J=17,6 Hz, 2H), 7,92 (s, 1H), 8,27 (d, J= 7,6 Hz, 2H);

PC NMR (100 MHz, D,0) § 22,2, 26,1, 27,5, 29,9, 30,4, 40,4, 43,2, 50,7 (d,
J =19 Hz), 52,4, 53,0, 81,9 (d, J = 168 Hz), 114,4, 124,7, 140,7, 142,3, 156,4,
156,8, 159,2, 176,1, 176,9, 177,1; MS (ESI) m/z 567 [M + H]".
Vi du 5-4: Pidu ché hop chét 1-4

Dung dich duoc didu ché bang cich hoa tan hop chit 11-1 (40mg,
0,10mmol) duoc téng hop trong vi du 4-1 trong nuéce (0,5mL) duge thém vao
etanol (0,5mL) trong d6 etan 1-azido-2-(2-floroetoxy) (12-2, 16mg, 0,12mmol)
dugc hoa tan. Dung dich nuée CuSO,.5H,0 (0,5M, 0,060mL, 0,030mmol) va dung
dich nuéc natri ascorbat (0,5M, 0,100mL, 0,050mmol) dugc thém vao timg phan,
sau d6 khudy & nhiét d6 phong trong 1 git. Hon hop phan ung dugc loc va ria
bing nudc. Sau d6, dich loc dwoc tich ra bang HPLC. Két qua 13, thu duoc hop
chét 1-4 dudi dang chét rin mau tréng (20mg, 3 8%).

'H NMR (400 MHz, D,0) & 1,14-1,22 (m, 2H), 1,24-1,32 (m, 2H), 1,45-
1,54 (m, 1H), 1,59-1,66 (m, 1H), 1,72 -1,82 (m, 1H), 1,93-2,02 (m, 1H), 2,31 (t, J
=17,2 Hz, 2H), 2,91 (t, J= 6,8 Hz, 2H), 3,51 (td, /= 4,0, 0,8 Hz, 1H), 3,58 (td, J =
4,0, 0,8 Hz, 1H), 3,81 (t, J=4,8 Hz, 2 H), 3,98 (dd, J= 8,8, 4,8 Hz, 1H), 4,06 (dd,
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J=9,2,5,2 Hz, 1H), 4,20 (s, 2H), 4,28 (td, J = 4,0, 0,8 Hz, 1H), 4,39 (td, J = 4,0,
0,8 Hz, 1H), 4,45 (t, J= 4,68 Hz, 2H), 7,78 (s, 1H);

C NMR (100 MHz, D,0) § 22,0, 26,0, 28,4, 29,9, 30,4, 34,7, 39,4, 50,3,
52,4, 53,0, 68,6, 69,7 (d, J = 18 Hz), 83,1 (d, J = 162 Hz), 124,3, 145,8, 159,2,
160,1, 176,1, 177,0, 177,1; MS (ESI) m/z 534 [M + H]".
Vi du 5-5: Piéu ché hop chét 1-5

Dung dich dugc didu ché bang cich hoa tan hop chit 11-2 (40mg,
0,081mmol) dugc téng hop trong vi du 4-2 trong nudc (0,5mL) dugc thém vao
etanol (0,5mL) trong d6 etan 1-azido-2-(2-floroetoxy) (12-2, 13mg, 0,097mmol)
dugc hoa tan. Dung dich nudc CuS0,.5H,0 (0,5M, 0,049mL, 0,024mmol) va dung
dich nuéc natri ascorbat (0,5M, 0,081mL, 0,041 mmol) dugc thém vao ting phén,
sau d6 khudy & nhiét d6 phong trong 1 gi. Hon hop phan tmg duge loc va ria
bang nudc. Sau d6, dich loc duge phén tach bing HPLC. Két qua 13, thu duogc hop
chit 1-5 duéi dang chét rén mau tréng (37mg, 72%).

'H NMR (400 MHz, D,0) & 1,16-1,23 (m, 2H), 1,33-1,40 (m, 2H), 1,52-
1,60 (m, 1H), 1,63-1,70 (m, 1H), 1,81 -1,88 (m, 1H), 2,00-2,07 (m, 1H), 2,38 (t,J
=7,4Hz, 2H), 3,07 (t, J= 6,8 Hz, 2H), 3,57 (t, J= 4,0 Hz, 1H), 3,65 (t, J= 4,0 Hz,
1H), 3,83 (t, J=5,0 Hz, 2H), 4,02 (d, /= 8,4, 5,2 Hz, 1H), 4,14 (d, J=9,0, 5,0 Hz,
1H), 4,34 (t, J=4,0 Hz, 1H), 4,45-4,49 (m, 3H), 4,59 (s, 2H), 4,75 (s, 2H), 7,69 (d,
J=6,8 Hz, 2H), 7,86 (s, 1H), 8,55 (d, J= 6,8 Hz, 2H);

C NMR (100 MHz, D20) § 22,2, 26,2, 28,6, 29,9, 30,5, 40,1, 42,7, 49,9,
50,6, 52,5, 53,2, 68,7, 69,7 (d, J = 19 Hz), 83,2 (d, J = 163 Hz), 124,7, 124,9,
140,7, 143,5, 159,1, 159,2, 160,7, 176,1, 177,0, 177,1; MS (ESI) m/z 625 [M +
H]".
Vi du 5-6: Diéu ché hop chit 1-6

Dung dich dugc diéu ché bing cich hoa tan hop chit 11-3 (40mg,
0,084mmol) dugc tong hop trong vi du 4-3 trong nude (0,5mL) duoc thém vao
etanol (0,5mL) trong dé etan 1-azido-2-(2-floroetoxy) (12-2, 13mg, 0,10mmol)
duoc hoa tan. Dung dich nuée CuS0O,.5H,0 (0,5M, 0,050mL, 0,025mmol) va dung
dich nuéc natri ascorbat (0,5M, 0,084mL, 0,042mmol) dugc thém vao timg phén,
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sau d6 khudy & nhiét d6 phong trong 1 gio. Hon hop phan tng duge loc va ria
bing nudc. Sau d6, dich loc duge tach ra bing HPLC. Két qua 13, thu dugc hop
chit 1-6 thu duoc dudi dang chét rén mau tring (38mg, 75%).

'H NMR (400 MHz, D,0) § 1,20-1,28 (m, 2H), 1,40-1,47 (m, 2H), 1,54-
1,62 (m, 1H), 1,66-1,74 (m, 1H), 1,77 -1,86 (m, 1H), 1,98-2,08 (m, 1H), 2,36 (t, J
= 17,4 Hz, 2H), 3,17 (t, J= 6,8 Hz, 2H), 3,52 (t, J= 3,8 Hz, 1H), 3,60 (t, J= 4,0 Hz,
1H), 3,83 (t, J= 5,0 Hz, 2H), 4,05 (d, J=8,8, 4,8 Hz, 1H), 4,12 (d, J=9,2, 5,2 Hz,
1H), 4,28 (t, J=4,0 Hz, 1H), 4,40 (t, J= 3,8 Hz, 1H), 4,48 (t, J= 5,0 Hz, 2H), 5,06
(s, 2H), 7,48 (d, J=17,6 Hz, 2H), 7,90 (s, 1H), 8,28 (d, J= 7,6 Hz, 2H);

BC NMR (100 MHz, D,0) § 22,3, 26,2, 27,6, 29,9, 30,5, 40,5, 43,3, 50,0,
52,5, 53,1, 68,7, 69,7 (d, J =19 Hz), 83,1 (d, J = 163 Hz), 114,4, 124,7, 140,7,
142,1, 156,4, 156,8, 159,2, 176,1, 176,9, 177,1; MS (ESI) m/z 611 [M + H]".
Vi du 5-7: Piéu ché hop chat 1-7

Dung dich dugc didu ché bang cich hoa tan hop chit 11-1 (40mg,
0,10mmol) dugc téng hop trong vi du 4-1 trong nuéc (0,5mL) duge thém vao
etanol (0,5mL) trong d6 1-azido-2-(2-(2- floroetoxy) etoxy) etan (12-3, 21mg,
0,12mmol) dugc hoa tan. Dung dich nudéc CuSO,.5H,O (0,5M, 0,060mL,
0,030mmol) va dung dich nudc natri ascorbat (0,5M, 0,100mL, 0,050mmol) dugc
thém vao ting phan, sau d6 khudy & nhiét d6 phong trong 1 gid. Hon hop phan
ung duogc loc va rua brfmg nudce. Sau d6, dich loc dugc phén tach bﬁng HPLC. Két
qua 13, thu duoc hop chit 1-3 thu duoc dudi dang chat rin mau tring (50mg, 77%).

'H NMR (400 MHz, D,0) § 1,16-1,26 (m, 2H), 1,28-1,36 (m, 2H), 1,49-
1,58 (m, 1H), 1,63-1,71 (m, 1H), 1,76 -1,85 (m, 1H), 1,97-2,06 (m, 1H), 2,35 (t,J
=7,4 Hz, 2H), 2,94 (t, J = 6,4 Hz, 2H), 3,49-3,50 (m, 5H), 3,57 (td, J=4,0, 1,2 Hz,
1H), 3,81 (t, J= 4,8 Hz, 2H), 4,02 (dd, J = 8,8, 4,8 Hz, 1H), 4,10 (dd, J=9,0, 5,4
Hz, 1H), 4,24 (s, 2H), 4,34 (td, J = 4,4, 1,2 Hz, 1H), 4,45-4,49 (m, 3H), 7,84 (s,
1H);

BC NMR (100 MHz, D,0) & 22,0, 26,1, 28,4, 29,9, 30,4, 34,6, 39,4, 50,5,
52,4, 53,0, 68,4, 69,3, 69,4, 69,7 (d, /=19 Hz), 83,1 (d, J= 163 Hz), 124,5, 145,5,
159,2,160,1, 176,2, 177,0, 177,1; MS (ESI) m/z 578 [M + H]".
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Vi du 5-8: Diéu ché hop chét 1-8

Dung dich duoc didu ché bang cich hoa tan hop chat 11-2 (40mg,
0,081mmol) duoc téng hop trong vi du 4-2 trong nuéce (0,5mL) dugc thém vao
etanol (0,5mL) trong d6 1-azido-2-(2-(2) -floroetoxy) etoxy) etan (12-3, 17mg,
0,097mmol) dugc hoa tan. Dung dich nuéc CuSO,.5H,O (0,5M, 0, 049mL,
0,024mmol) va dung dich nudc natri ascorbat (0,5M, 0,081mL, 0,041mmol) dugc
thém vao timg phin, sau dé khudy & nhiét d6 phong trong 1 gio. Hon hop phan
ung duogc loc va rira béng nudce. Sau do, dich loc dugc tach ra b%ng HPLC. Két qua
13, thu dugc hop chit 1-8 dudi dang chit rin mau tring (47mg, 87%).

'H NMR (400 MHz, D,0) & 1,13-1,25 (m, 2H), 1,36 (quint, J = 7,0Hz, 2H),
1,50-1,60 (m, 1H), 1,63-1,72 (m, 1H), 1,79-1,88 (m, 1H), 2,00-2,09 (m, 1H), 2,38
(t, J=17,2 Hz, 2H), 3,07 (t, J = 6,8 Hz, 2H), 3,52 (s, 4H), 3,54 (t, J= 4,0 Hz, 1H),
3,62 (t, J= 4,0 Hz, 1H), 3,80 (t, J = 5,2 Hz, 2H), 4,02 (dd, J = 8,6, 5,4 Hz, 1H),
4,14 (dd, J=9,0, 5,0 Hz, 1H), 4,38 (t, /= 4,0 Hz, 1H), 4,46-4,51 (m, 3H), 4,58 (s,
2H), 4,75 (s, 2H), 7,70 (d, J= 6,4 Hz, 2H), 7,88 (s, 1H), 8,55 (d, J= 6,8 Hz, 2H);

C NMR (100 MHz, D,0) § 22,2, 26,2, 2 8,6, 30,0, 30,5, 40,1, 42,7, 50,0,
50,6, 52,5, 53,2, 68,6, 69,4, 69,5, 69,7 (d, J= 19Hz), 83,3 (d, J = 162Hz), 124,7,
124,9, 140,38, 143,5, 159,1, 159,2, 160,7, 176,1, 177,0, 177,1; MS (ESI) m/z 669
[M+H]".

Vi du 5-9: Piéu ché hop chat 1-9

Dung dich dwoc didu ché bing cich hoa tan hop chat 11-3 (40mg,
0,084mmol) duoc téng hop trong vi du 4-3 trong nuéc (0,5mL) dugc thém vao
etanol (0,5mL) trong d6 1-azido-2-(2-(2- floroetoxy) etoxy) etan (12-3, 18mg,
0,10mmol) duwgc hoa tan. Dung dich nudéc CuSO,;.5H,O (0,5M, 0,050mL,
0,025mmol) va dung dich nuéc natri ascorbat (0,5M, 0,084mL, 0,042mmol) dugc
thém vao timg phan, sau d6 khudy & nhiét do phong trong 1 gid. Hon hop phan
ung duogc loc va rua béng nudc. Sau do, dich loc dugce phan tach b??mg HPLC. Két
qua 13, thu duoc hop chit 1-9 dudi dang chét rin mau tring (30mg, 55%).

'H NMR (400 MHz, D,0) & 1,15-1,22 (m, 2H), 1,35-1,40 (m, 2H), 1,47-
1,56 (m, 1H), 1,61-1,68 (m, 1H), 1,72 -1,81 (m, 1H), 1,93-2,03 (m, 1H), 2,31 (t,J
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= 17,2 Hz, 2H), 3,12 (t, J = 6,6 Hz, 2H), 3,43 (s, 4H), 3,46 (t, J= 4,0 Hz, 1H), 3,54
(t, J= 4,0 Hz, 1H), 3,75 (t, J= 4,8 Hz, 2H), 3,99 (dd, J = 8,8, 5,2 Hz, 1H), 4,07 (
dd, J=9,2, 5,2 Hz, 1H), 4,30 (t, J = 4,0 Hz, 1H), 4,41-4,44 (m, 3H), 5,00 (s, 2H),
7,43 (d, J=1,6 Hz, 2H), 7,87 (s, 1H), 8,24 (d, J= 7,2 Hz, 2H);

BC NMR (100 MHz, D,0) § 22,2, 26,1, 27,5, 29,9, 30,4, 40,4, 43,2, 50,0,
52,4, 53,0, 68,6, 69,3, 69,4, 69,7 (d, J= 18 Hz), 83,1 (d, J= 162 Hz), 114,3, 124,6,
140,6, 142,0, 156,3, 156,8, 159,2, 176,1, 176,9, 177,1; MS (ESI) m/z 655 [M +
H]".
Vi du 6: Téng hop '*I-MIP1095

Quy trinh phan tmg dang so d6 cta sang ché duoc thé hién trong so dd phan
ung 7 dudi day.
So db phan tmg 7:

' Qi
NH, | N/U\NH

H

|
@\ . COztBu Triphosgen. EtgN H\ CO;tBu
NH : 9 CH,Cl, 0

2

AN )j\ . 0°¢C - nhiétdd phe :
BuOC” N N CO B nhiétag phong tBquCAﬁ)LE COLt
9 13
Messn @ o
s A
(MesSha, P(PPhs)Cla H
CO,tBu
o dioxan
80-C, 1,5 giv N o
Budrc 2 14 J

tBuogc/\ﬁ N cogtBu

Vi du 6-1: Didu ché hop chét 13 (bude 1)

Triphosgen (21mg, 0,071mmol) dugc hoa tan trong diclorometan (5ml), va 4
iodoanilin (45mg, 0,205mmol) hoa tan trong diclorometan (5ml) dugc thém tir tir
vao & 0°C. Trietylamin (0,57mL, 0,410mmol) dugc thém vao sau d6, sau d6 khudy
trong 30 phat. Glutamat-ure-lysin (9, 100mg, 0,205mmol) hoa tan trong
diclorometan (10mL) duwgc thém tir tr vao & 0°C. Trietylamin (0,57mL,
0,410mmol) ciing duoc thém vao dd, 15 phut sau, hdn hop duge khqu O nhiét do

phong trong 5 gio. Hon hop dugc ¢ dic dudi 4p suat giam va duoc tinh ché bang
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sdc ky cot (2% metanol/diclorometan). Két qua 13, thu duoc hop chét 13 duéi dang
chét 16ng mau tring (66mg, 44%).

'H NMR (400 MHz, CDCl;) § 1,20-1,27 (m, 2H), 1,37 (s, 9H), 1,40 (s, 9H),
1,44 (s, 9H), 1,47-1,57 (m, 2H), 1,71-1,81 (m, 2H), 1,83-1,91 (m, 1H), 2,03-2,11
(m, 1H), 2,37 (sext, J = 8,2Hz, 2H), 3,01-3,07 (m, 1H), 3,51 -3,56 (m, 1H), 3,97-
4,01 (m, 1H), 4,26-4,32 (m, 1H), 5,75 (d, J="7,2 Hz, 1H), 6,31 (q, J= 3,4 Hz, 1H),
6,40 (d, J= 8,0 Hz, 1H), 7,27 (d, J= 8,8 Hz, 2H), 7,52 (d, J= 8,8 Hz, 2H), 7,90 (s,
1HD); |

BC NMR (100 MHz, CDCLy) § 24,5, 27,1, 27,8, 27,9, 28,0, 29,6, 31,7, 32,0,
39,1, 53,8, 54,9, 81,0, 81,8, 83,6, 83,7, 120,2, 137,5, 140,2, 155,6, 158,5, 171,8,
172,0, 175,3; MS (ESI) m/z 733 [M + H]".

Vi du 6-2: Biéu ché hop chit 14 (budc 2)

Hop chét 13 (50mg, 0,068mmol) duoc tong hop & budc 1 & trén duge hoa
tan trong 1,4-Dioxan (1,0mL), trong d6 hexametylditin (0,043mL, 0,206mmol) va
bsi (triphenylphosphin) paladi (II), 0,005mmol) dugc thém vao tung phan, tiép
theo 1a khudy ¢ 110°C cho 1,5 gi. Sau khi 1am ngudi h3n hop dén nhiét do phong,
dung dich nuéc kali florua (50mL) duge thém vao va hop chét hitu co dugc chiét
ba 14n bing etyl axetat. Dung mdi hitu co thu duge dugc lam kho trén natri sulfat
khan, c6 dic dudi 4p suét giam va dugc tinh ché bang sic ky cot (trietylamin: etyl
axetat: n-hexan, 1:40:59). Két qua 14, thu dugc hop chét 14 dudi dang chat rin mau
trang (28mg, 53%).

'H NMR (400 MHz, CDCl3) § 0,25 (s, 9H), 1,22-1,29 (m, 2H), 1,38 (s, 9H),
1,41 (s, 9H), 1,43 (s, 9H), 1,48 -1,59 (m, 2H), 1,72-1,78 (m, 1H), 1,81-1,91 (m,
1H), 2,05-2,13 (m, 2H), 2,34-2,43 (m, 2H), 3,04-3,09 (m, 1H), 3,51-3,55 (m, 1H),
4,04 (pent, J = 4,9 Hz, 1H), 4,33 (sext, J = 4,5 Hz, 1H), 5,73 (d, J= 6,8 Hz 1H),
6,23 (br s, 1H), 6,32 (d, J= 8,4 Hz, 1H), 7,35 (d, J= 8,0 Hz, 2H), 7,43 (d, /= 8,4
Hz, 2H), 7,73 (s, 1H);

3C NMR (100 MHz, CDCLy) § 9,5, 24,2, 27,4, 27,8, 27,9, 28,0, 29,7, 31,8,
32,1, 39,1, 53,7, 54,7, 80,9, 81,7, 83,5, 118,4, 133,6, 136,2, 140,4, 155,9, 158,3,
171,9, 172,2, 175,1; MS (ESI) m/z 771 [M + 2H]".
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Vi du 7: Piéu ché hop chét duoc danh déu '°F (['*F]1)

Quy trinh phéan Gng dang so d6 cia sang ché duoc thé hién trong so d6 phan

ung 8 dudi day.
So d6 phan ing 8:
, .R
z N
07 “NH
COgH
K222-K1BF i 2
LG/\&/O\')/\N:, mF/\(\/O\aANa + o
n -BUOH n 3 /u\
100°C,10 phut HDZC/\H ﬁ 0:H
15-1,n=0,LG =0Ts ["*Fliz-1n=0 M-1,R=H
15-2,n=1,LG=0Ts ['9Fj12-2n=1 11-2,R= (pyndm%-yl)methyi
15-3 n=2 LG =0Ms [WFH 2-3n=2 11-3,R=4-pyridiny!

[ F1-1,n=0,R=H

1 0] .
T TN TSY N R ['%F]1-2, n =0, R = (pyridin-d-yl)methyl
CuS04 0,5M N N=N o {15[;]1_3! n =0, R = d-pyridiny

Na-ascorbate 0,5M NH ['¥F)11-4, n=1,R=H
EIOH/H,0 \ CO:H  ['F]1-5,n =1, R = (pyridin-d-ylymethyl
) - DGR i
Nhiét d6 phong, 10 pht [ F11-8.n=1.R = 4-pyridny
ot d6 phong, 10 p g /?L [PF1-T.n=2,R=H

HOQG’;\ ﬁ r':a{ CO,H I'®F11-8, n = 2, R = (pyridin-4-ylimethyl

['8F|1-8, n = 2, R = 4-pyridinyl

Vi du 7-1: Diéu ché hop chét ['°F] 1-1

Nuée cit (3mL) duge db vao chromafix® (HCOs), cho qua chay dung dich
nuée florua ['*F] (508mCi), va sau d6 etanol (1ImL) duoc db vao. Krytofix222-Kali
metansulfonat (10mg) dugc hoa tan trong etanol (1mL), chromaﬁx® dugc cho chay
qua, va dung mdi dugc loai bd bing cach thdi nito vao dung dich & 100°C, 2-
azidoetyl 4-toluensulfonat 15-1(1,2mg) dugc hoa tan trong t-butanol (500uL),
dugc dit trong binh phan Gng chira ['*F] florua, sau d6 14 phan tmg & 100°C trong
10 phit (diéu ché ['®F] 12-1). Hén hop phéan tng dugc 1am lanh dén nhiét d6
phong. Sau d6, 150puL (137mCi) hdn hop phan tmg dugc dit vao binh phan tmg
khac, trong d6 etanol (150puL), dung dich nuéc chira hop chat 11-1 (1mg) hoa tan
(100pL), CuSO, 0,5M (5uL) va natri ascorbat 0,5M (10pL) dugc thém vao theo
thir tu néu trén, sau dé cho phan Uing & nhiét 46 phong trong 10 phut. Nude cat
(2mL) duoc thém vao hdn hop phan tng, duoc loc va tach bang HPLC. Két qua 13,
thu duoc hop chét ['*F] 1-1 (55,3mCi)..
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Diéu kién HPLC: Cét, XTerra MS C18 (250mm x 10mm); pha dong, 5-30%
axetonitril/nude (0,1% TFA), 70 phut; tbc do dong, 4 mL/phut,; UV, 230 mm; thot
gian luu, 15-20 phut.

Vi du 7-2: Didu ché hop chét ['°F] 1-2

150uL (122mCi) t-butanol chira ['*F] 12-1 dwoc didu ché trong vi dy 7-1
dugc hoa tan trong d6 duoc dat vao binh phan tng khéac, trong d6 thém theo thir tu
etanol (150uL), dung dich nudce (IOOQL) ¢6 chtra hop chit 11-2(1,5mg) hoa tan,
CuSO, 0,5M (5uL) va natri ascorbat 0,5M (10pL) vao, sau d6 cho phan Ung &
nhiét d6 phong trong 10 phut. Nudc cit (2mL) duoc thém vao hdn hop phén tng
thu dugc, loc va tach bing HPLC. Két qua 13, thu dwoc hop chat ['°F] 1-2 (39mCi).

Piéu kién HPLC: Cét, XTerra MS C18 (250mm x 10mm); pha dong, 5-30%
axetonitril/nuéde (0,1% TFA) 50 phut; tdc do dong, 4mL/phut,; UV, 230mm; thoi
gian luu, 17-20 phut.

Vi du 7-3: Diéu ché hop chét [*F] 1-3

200pL (120mCi) t-butanol chira [*F] 12-1 dugc diéu ché trong vi du 7-1
duoc hoa tan trong d6 duogc dit vao binh phan g khac, trong d6 etanol (150pL),
dung dich nudc (100pL) cé chtra hop chit 11-3(1,5mg) hoa tan, CuSO, 0,5M
(5uL) va natri ascorbat 0,5M (10uL) dugc thém vao theo thir ty néu trén, sau doé
cho phan tng & nhiét d¢ phong trong 10 phut. Nudc cat (2mL) duoc thém vao hon
hop phan ting, dugc loc va tach béng HPLC. Két qua 13, thu dugc hop chat ['°F] 1-
3 (19,9mCi).

Piéu kién HPLC: Cét, XTerra MS C18 (250mm x 10mm); pha dong, 5-30%
axetonitril/nude (0,1% TFA), 90 phut; tdc do dong, 4mL/phut,; UV, 230mm; thoi
gian luu, 14-16 phut. ,

Vi du 7-4: Piéu ché hop chét ['°F] 1-4

Nuéc cit (3mL) duge rét vao chromafix® (HCO;), dugc cho chdy qua dung
dich nuéc florua ['*F] (493mCi), va sau d6 etanol (ImL) dugc rét vao,
krytofix222-kali metansulfonat (10mg) dugc hoa tan trong etanol (1mL),
chromafix® dugc cho chay qua dé, va dung méi dugc loai bd bing cach théi nito

vao dung dich & 100°C, 2-(2-Azidoetoxy) etyl metansulfonat 15-2(2,2mg) duoc
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hoa tan trong t-butanol (500uL), dugc ddt trong binh phan frﬁg chtra ['*F] florua,
sau d6 13 phan tmg & 100°C trong 10 phat (diéu ché ['®*F] 12-2). Hon hop phan {mg
duge lam lanh dén nhiét d6 phong. Sau d6, 150uL (81,3mCi) hdn hop phan tng
duogc dit vao binh phan mg khéc, trong d6 etanol (150pL), dung dich nude chira
hop chat 11-1 (2mg) hoa tan (100puL), CuSO, 0,5M (5puL) va natri ascorbat 0,5M
(10uL) dugc thém vao theo thit tw néu trén, sau d6 cho phan Umg & nhi€t d6 phong
trong 10 phut. Nu6c cit (2mL) dugc thém vao hdn hgp phan tng, dugc loc va tach
bing HPLC. Két qua 13, thu dwoc hop chat ['*F] 1-4 (16,8mCi).

Diéu kién HPLC: Cét, XTerra MS C18 (250mm x 10mm); pha ddng, 5-30%
axetonitril/nude (0,1% TFA), 70 phﬁt;_téc do dong, 4mL/ph1’1t;; UV, 254mm; thoi
gian luu, 26-29 phut.

Vi du 7-5: Bidu ché hop chat ['°F] 1-5

150uL (88,4mCi) t-butanol chira 12-2["*] duoc didu ché trong vi du 7-4
dugce hoa tan trong d6 dugc dit trong binh phan ung khéc, trong d6 hop chét 11-
2(1,5mg) hoa tan trong nudc cat (100pL), CuSO, 0,5M (5uL) va natri ascorbat
0,5M (10pL) dugce thém vao theo thi tu néu trén, sau d6 cho phan tmg & nhiét do
phong trong 10 phut. Nudce cht (2mL) duoc thém vao hdén hgp phan tmg, duoc loc
va tach bing HPLC. Két qua 13, thu dugc hop chit ['°F] 1-5 (26,5mCi).

Diéu kién HPLC: C6t, XTerra MS C18 (250mm x 10mm); pha dong, 5-30%
axetonitril/nude (0,1% TFA), 50 phut; tbc d6 dong, 4mL/phit; UV, 254mm; thoi
gian luu: 29 phut.

Vi du 7-6: Pidu ché hop chét ['*F] 1-6

100uL (88,0mCi) t-butanol chira ['*F] 12-2 dugc diéu ché trong vi du 7-4
dugce hoa tan trong d6 duoc dat trong binh phan tng khéc, trong d6 hop chét 11-
3(2mg) hoa tan trong nudc cat (100pL), CuSO, 0,5M(5uL) va natri ascorbat 0,5M
(10pL) duoc thém vao theo thit ty néu trén, sau d6 cho phan Umg & nhiét d§ phong
trong 10 phut. Nudc cat (2mL) dugc thém vao hén hop phan tng, dugce loc va tach
bang HPLC. Két qua 13, thu dugc hop chét ['*F] 1-6 (16,1mCi).

Fig.1A, Fig.1B va Fig.2 1a c4c biéu d6 minh hoa két qua tach bang TLC
phong xa va HPLC theo cac bude diéu ché hop chét ['*F] 1-6.
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Piéu kién HPLC: Cot, XTerra MS C18 (250mm x 10 mm); pha dong, 5-
30% axetonitril/nude (0,1% TFA), 50 phut; tdc do dong, 4mL/phut,; UV, 254mm;
thoi gian luu, 27 phut.

Vi du 7-7: Biéu ché hop chat ['*F] 1-7 |

Nudc cat (3mL) dugc rét vao Chromaﬁx® (HCOy"), cho chay qua dung dich
nuée florua ['*F] (574mCi), va sau d6 etanol (1mL) duge rét vao, Krytofix222-
Kali metansulfonat (10mg) dugc hoa tan trong etanol (1mL), Chromafix® dugc cho
chay qua, va dung moéi dugc loai bod béang céch thdi nito vao dung dich & 100°C, 2-
(2-(2-Azidoetoxy) etyl) etyl metansulfonat 15-3(2,7mg) dugc hoa tan trong t-
butanol (500uLl), dugc dit trong binh phan img chtra [ISF] florua, sau @6 thuc hién
phéan tmg & 100°C trong 10 phut (didu ché ['*F] 12-3), Sau khi hoan thanh céc phan
ting, dung moi dugc loai bd bing cich nhe nhang thdi khi nito vao dung dich &
100°C, va sau d6 hdn hop phan tmg duoc hoa tan trong etanol (300uL), 100uL
(87mCi) dung dich etanol chira ['°F] 12-3 hoa tan dugc dit trong mot binh phan
ting khac, trong d6 nudc cit (100pL) c6 chira hop chét 11-1 (2mg) hoa tan, CuSO,
0,5M (5uL) va natri ascorbat 0,5M (10pL) dugc thém vao theo thir tr néu trén, sau
d6 cho phan tng & nhiét d6 phong trong 10 phut. Nudc cat (2mL) dugc thém vio
hdn hop phéan tGng, duge loc va tach bing HPLC. Két qua 13, thu dugc hop chét
['*F] 1-7 (31,2mCi) .

Diéu kién HPLC: Cét, XTerra MS C18 (250mm x 10mm); pha dong, 5-30%
axetonitril/nudc (0,1% TFA), 50 phut; tdc do dong, 4mL/phut,; UV, 254mm; thoi
gian luu, 29 phat.

Vi du 7-8: Piéu ché hop chit ['°F] 1-8 -

100pL (87mCi) dung dich etanol (100pL) chira ["*F] 12-3 dugc didu ché
trong vi du 7-7 dugc hoa tan trong d6 duge dét trong binh phan tng khéc, trong do
hop chit 11-2 (1,5mg) hoa tan trong nudc cat (100uL), CuSO, 0,5M (5pL) va natri
ascorbat 0,5M (10uL) dugc thém vao theo thit tw néu trén, sau d6 cho phan Ung &
nhiét d6 phong trong 10 phut. Nudc cit (2mL) duoc thém vao hdén hgp phan tng,
duge loc va tach bang HPLC. Két qua 1, thu dugc hop chat ['* 1-8 (26,5mCi).
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Piéu kién HPLC: Cot, XTerra MS C18 (250mm x 10mm); pha dong, 5-30%
axetonitril/nude (0,1% TFA), 50 phut; tdc do dong, 4mL/phut; UV, 254mm; thoi
gian luu, 27 phut.

Vi du 7-9: Biéu ché hop chat ['°F] 1-9

100pL (89mCi) dung dich etanol (100uL) chira ['*F] 12-3 duoc diéu ché
trong vi du 7-7 dugc hoa tan trong d6 dugc dit trong binh phan tmg khac, trong do
hop chit 11-3(2mg) hoa tan trong nudc cat (100pL), CuSOy 0,5M (5uL) va natri
ascorbat 0,5M (10pL) dugc thém vao theo tht tu néu trén, sau d6 cho phan ing ¢
nhiét ¢ phong trong 10 phut. Nuéc cét (2mL) dugc thém Vé,O' hdn hop phan tmg,
duogc loc va tach bing HPLC. Két qua 13, thu dugc hop chat ['*F] 1-9 (18,9mCi).

Diéu kién HPLC: Cot, XTerra MS C18 (250mm x 10mm); pha ddng, 5-30%
axetonitril/nuéce (0,1% TFA), 50 phut; tbc d6 dong, 4mL/phit,; UV, 254mm; thoi
gian luu, 27,5 phut.

Vi du so sanh 1: Didu ché hop chat ['*°1] 15 (['* I] MIP-1095)

Hop chét 14 (0,1mg) dugc tong hop trong vi du 6-2 dugc hoa tan trong
etanol (250uL), dugc thém vao dung dich nude iodua ['*1] (4,6mCi, 50pL), sau d6
duogc khudy. Dung dich nuée HCI 1N (100pL) va H,0, 3% dugc thém vao sau do,
sau d6 khudy & nhiét d6 phong trong 10 phut. Dung dich natri thiosulfat 0,1M
(200pL) va nudce cat (18mL) duge thém vao, hdn hop phan tmg dugc dua qua C-18
Sep-Pak, sau dé rét bang nudc cit (20mL). Axetonitril (2,0mL) dugc d6 vao C-18
Sep-Pak, va sau d6 axetonitril dugc loai bo bing cach thdi nito vao dung dich.
Diclorometan (0,2mL) va axit trifloroaxetic (0,8mL) dugc thém vao sau do, sau d6
khuéy & nhiét d6 phong trong 20 phut. Dung mdi phén tmg dugc loai bo bang cach
thdi nito vao dung dich. Nudc cit (2mL) dugc thém vao hdn hgp phan tmg, dugc
phan tach bdng HPLC. Két qua 1, thu dugc hop chat ['*°T] 15 (1,1mCi, 24%).

Diéu kién HPLC: Cot, XTerra MS C18 (250mm x 10 mm); pha ddng, 30%
axetonitril/nudc (0,1% TFA); tdc do dong, SmL/phut; UV, 254mm; thoi gian luu,
10,4 phaut.

Quy trinh phén ting dang so d6 clia sang ché dugc thé hién trong so db phan

ung 9 dudi day.
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So d6 phan tmg 9

{Bu)zSn :
& 0
T8 ws QLS
N7 NH N7 TNH

H Dung dich nwéc HCL 1N

| H
4 [
COBY Dung dich nwéc HyO, 1";_6 K‘\ COLBY
S E1OH . 0
L Nhiét do phong, 10 phut .

14 lBuO;.gC‘./\ﬁ ﬁ/ COBuU ("#113 muoxc”‘i;:{ N7 cozBy

COH

TFA 60% trong CH,CLy o
nhiét d6 phong, 20 phut 7
AR

125,
15 go,e” N7 N7 CouH
H H

Vi du tham khao 1: Chuén bi nguyén liéu |

Dong té bao ung thu tuyén tién 1iét nguoi (22RV1) duge st dung & ddy duoc
mua tir B6 suu tip ching giéng vi sinh v4t kiéu M§ (American Type Culture
Collection - ATCC). PC3 PIP (PSMA™) va PC3 Flu (PSMA") 1a cac dong té bao
ung thu tuyén tién liét & ngudi duoc cung cdp béi tién si Martin G. Pomper
(Trudong Y khoa Johns Hopkins, Baltimore, MD). Cac dong té bao ung thu tuyén
tién liét cta ngudi nay duoc gitra trong mdi truong RPMI1640 bd sung 10% huyét
thanh bao thai bd (FBS) va 1% khang sinh/ch4t khang ndm. Trong khi nuéi cdy cac
dong té bao PC3 PIP (PSMA+) va PC3 (PSMA’), bd sung puromyxin & ndéng d6
2ug/mlL.

Chuot duc trui l6ng 6 tudn tuéi.(Narabio, Seoul, Han Quéc) duoc st dung
lam dong vat thi nghiém.
Vi du thi nghiém 1: Do kha néng lién két

Pé x4c nhin kha ning lién két ctia hop chét duge danh déu "F thu duoc
trong vi du 7 va ['*’I] 15 thu dugc trong vi du so sanh 1 cla sang ché véi dong té
bao ung thu tuyén tién liét, thi nghiém sau dy duoc thuc hién.

RPMI1640 bd sung 1% BSA (albumin huyét thanh bo) dugc sir dung lam
dung dich dém.
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['*1] 15 (0,1nM) duoc thém vao binh chira 22RV1 té bao (5x10%), céc hop
chét tir ['*F] 1-1 &én ['*F] 1-9 dugc nap vao 9 & ndng d6 (1,00 x 10™* dén 1,00 x 10°
2 M), tiép theo 1a khudy & 37°C trong 2 gid. Sau khi hoan thanh viéc khuy, binh
nay duogc rira ba 1an bang 2ml dung dich PBS, va sau d6 hoat tinh phéng xa con lai
va ndng do e ché 50% (phuong phép hdi quy khéng tuyén tinh) duge do bang
may dém tai gama (2480 WIZARD2 Gamma Counter PerkinElmer Co,, MA) va
GraphPad Prism (Phdn mém GraphPad, Inc., CA).

Bang 1 thé hién két qua do.

K&t qua 13, nhu duoc thé hién trong bang 1, gia tri ICs ctia [ °F] 1-6 (vi du
7-6) trong d6 pyridin dugc lién két truc tiép véi nhém chirc ure 12 t6t nhat (5,08),
gia tri ICso [*1 1-3 (vi du 7-3) khong c6 pyridin thip hon 70 14n va gi4 tri ICsy cua
['*F] 1-9 (vi du 7-9) trong d6 metylpyridin dugc lién két thip hon 40 1an. Do d9,
x4c nhan réng pyridin cua (['°F] 1-6 (vi du 7-6) tao thanh lién két 4i m& cao véi
protein PSMA.

Vi du 7-4 dén vi du 7-6 dugc so sanh. Do d6, dd xac nhan dugc rﬁng khoang
cach gitta nhém triazol va ddng vi '°F cang dai thi gia tri ICs) cang tdt.

Do d6, da phat hién thdy ring ['°F] 1-6 (vi du 7-6) c6 pyridin lién két truc
tiép v6i ure va c6 nhom trietylen glycol & gifta ddng vi '°F va nhém triazol lién két
manh nhét v6i protein PSMA.

Gi4 tri ICs ctia ['*F] DCFPyL (vi du so sanh 1) 14 30,71. Do d6, ["*F] 1-6 (vi

du 7-6) ctia sang ché duoc x4c nhan 14 ¢6 kha ning lién két cao hon khoang 6 1an.

Bang 1 '

Hop chat ICs, (trung binh = SD, nM)

Vi du so sanh 1 30,71 £10,18
Vidu 7-1 635,13 + 262,66
Vidu 7-2 4 65,34 £39,08
Vidu 7-3 391,00 + 227,94
Vidu 7-4 56,99 + 33,02
Vidu 7-5 11,80
Vidu 7-6 5,08 £2,57

-29-



38541

Vi du 7-7 64,62 + 38,44
Vi du 7-8 284,10 % 115,70
Vi du 7-9 | 235,63 + 190,70

Vi du thi nghiém 2: Do mitc d6 hép thu vao té bao

DPé x4c nhan cac dic tinh hép thu vao té bao cta hop chit dugc danh dAu 18F
thu dugc trong vi du 7 va ['*’I] 15 thu dugc trong vi dy so sénh 1 cla sang ché véi
dong té bao ung thu tuyén tién liét, thi nghiém sau day duge thuc hién.

3,7 MBq (100uCi) cta vi du 7-3, vi du 7-6 va vi du so sanh 1 duoc thém vao
PIP PC-3 (1X10%1mL), dugc rira hai 14n mbi 14n bang 2 ml dung dich PBS sau 30,
60, va 120 phuat. Sau d6, protein mang va protein t& bao chit duoc tich ra béang
cach str dung b tach chiét protein Mem-PER Plus va bd tach chiét nhan va té bao
chét NE-PER (ThermoFisher Khoa hoc). Ty 18 hip thu (%) dugc x4c nhan bing
cach tinh ty 1€ hoat tinh phdng xa trong protein t& bao chit so véi tong hoat tinh
phong xa.

Bang 2 cho thy ty 18 hép thu vao té bao.

Két qua 13, nhu duoc thé hién trong bang 2, d8 x4c nhan rang ba hop chét
duoc hép thu tdt trong cac té bao ung thur tuyén tién liét ma khong c6 su chénh léch
dang ké va qua trinh hép thu gan nhu hoan tit trong 30 phut d4u tién ma khong c6
bét ky thay dbi ndo theo thoi gian.

Bang 2:
Phan loai Thoi gian (phit) | TY 18 hap thu % (trung binh + SD)
30 94,24 + 0,80
, 60 92,33 + 1,89
Vidu7-3 120 8577 % 6,12
240 9547 + 1,52
30 9330+2,11
, 60 91,89 £ 5,76
Vidu7-6 120 94,77 + 2,92
240 96,32 % 1,08
30 9127 + 4,03
, , 60 86,91 +8,13 -
Vidyso sanh 1 120 | 9431 + 2,94
240 95,01 +2,58
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Vi du thi nghiém 3: Po MicroPET/CT & chudt duoc chy ghép cac dong té bao ung
thu tuyén tién liét

Pé x4c nhan dic tinh lién két cua hop chét duoc danh dau '°F thu duoc trong
vi du 7 va ["*I] 15 thu dugc trong vi du so sanh 1 clia sang ché véi khang thé mang
t& bao dic hibu tuyén tién 1iét, thi nghiém sau day duoc thuc hién.

M5 hinh khdi u dugc chudn bi bang cach tiém dudi da té bao PIP PSMA*
PC-3 (dong té bao ung thu tuyén tién liét & ngudi) vao chan sau bén phai ctia chudt
trui 16ng va tiém duéi da t& bao PSMA™PC-3 Flu vao chan sau bén trai ctia chudt
@8 1am d6i ching. Ngoai ra, mdi hop chét cta vi du 7-3 va vi du 7-6 dugc tiém tinh
mach vé&i ndng do tir 5,5 dén 7,4 MBq (200pL) va hinh 4nh PET/CT thu dugc bang
cach st dung nano/PET PET/CT dung cho ddng vat nho (Mediso, Budapest,
Hungary) trong 60 phit. K&t qua hinh anh PET/CT thu dugc duge phan tich dinh
lwong bang phin mém InterView' " FUSION (Mediso). Vi du so sénh 1 dugc st
dung 13m hop chét dbi ching.

Fig.3 1 so d6 minh hoa két qua MicroPET/CT ctia chudt ung thu tuyén tién
liét. Fig.4A dén Fig.4C 1a cac biéu dd minh hoa ty 18 hap thu vao co, gan va 14 lach
so véi khéi u.

Nhu duoc thé hién trén Fig.3, da x4c nhén rang hop chat ctia vi du 7-3, vi du
7-6 va vi du so sanh 1 dugc dao thai nhanh qua than va bang quang va chung lién
két c6 chon loc v&i cac khéi u PIP PSMA' PC-3. Nhu dugc thé hién trén Fig.4A
dén Fig.4C, da x4c nhan duoc rang hop chit cua vi du 7-3 cho thay ty 18 hap thu
vao khéi u/co twong d6i cao hon (ty 16 khéi u so vdi co bap) va ty 1é hép thu vao
khéi u/gan (ty 18 khéi u véi gan) so voi hop chit cia vi du 7-6 va vi du so sanh 1.
Vi du thi nghiém 4: Thir nghiém phéan b sinh hoc trén mé hinh chudt bi ung thu
tuyén tién liét

Pé x4c nhén su phan b sinh hoc cua hop chét "*F thu duogc trong vi du 7 va
[125 I] 15 thu dugc trong vi du so sanh 1 cta sang ché trén mé hinh chudt bi ung thu

tuyén tien liét, thi nghiém sau day dugc thuc hién.
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M5 hinh khéi u duoc chuin bi bing céch tiém dudi da té bao PIP PSMA®
PC-3 tiém (dong té bao ung thu tuyén tién liét & ngudi) vao chan sau bén phai cia
chudt trui 16ng (6 tuan tudi, 20-25g) va tiém dudi da t& bao PSMA™ PC-3 Flu vao
chan sau bén trai cia chudt trui 16ng 1am di chimg. Hop chat cia vi dy 7-3 va vi
du 7-6 duoc téng hop, duoc tiém vao tinh mach dudi chudt véi lidu 3,7 MBq
(100pCi), tuong Ung. MBbi co quan (mau, co, md, tim, phéi, gan, 1a lach, da day,
rudt, than, xuong va khdi u) duoc tach sau 30 phut, 1 gio, 2 gio va 4 gio sau do va
hoat tinh phéng xa ctia chung dugc do bing cach st dung may dém tia gamma.

Béang 3 va Bang 4 cho thdy mic d9 hoat tinh phéng xa ctia hop chét cta vi
du 7-3 va vi du 7-6 trong mdi co quan. Fig.5A va Fig.5B 1a céc biéu dd minh hoa
sur phan b sinh hoc clia co quan theo thdi gian.

Két qua 13, nhu duoc thé hién trong bang 3 va 4 va Fig.5A va Fig.5B, ty 18
hép thu vao khéi u (% ID/g) da ting 1én hon 10%, 30 phut sau khi tiém hop chét
cua cac vi du 7-3 va 7-6. Ngoai ra, hop chét cua vi du7-3 dugc xac nhén 13 c6 ty 18
hap thu vao md khéi u PSMA (PC-3 Flu) cao hon so véi khéi u PSMA™ (PC-3 PIP)

va tdc d6 hép thu vao mé binh thudng vuot trdi so véi khéi u.

Bang 3
Thoi gian X . . 1a1s X
(gidy) PIP/Flu PIP vao co PIP vao mau |PIP vao ldlach| PIP vao gan
0,5 40,59 £ 9,85 47,39 + 38,05 35,64 +£25,01 | 7,74+6,03 | 17,35+4,34
1 103,45 +9,73 86,15 +29,07 98,69+ 30,64 | 13,77+5,53 | 15,92+1,95
2 176,33 £ 65,83 | 334,14 £ 260,49 487,24 + 354,87 | 58,80 £ 53,63 | 18,47 +7,63
4 232,60+ 71,80 | 533,90 + 188,93 | 766,82 +331,65|128,24 + 95,38 20,93 7,40
Bang 4
Thoi gian \ - s X
(gid) PIP/Flu PIP vao co | PIP vao mau | PIP vaoldlach | PIP vao gan
0,5 16,00+ 5,68 | 13,00+4,97 | 14,05+ 3,61 7,31+3,34 5,64 +6,10
1 23,08 £14,91 | 20,11+ 14,99 30,30+ 17,05 | 12,46+16,18 | 9,93 +13,26
2 33,32+ 14,64 | 38,11 £14,83 | 36,90+£9,52 | 25,98+8,66 | 13,71 +12,60
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4 35,69+ 11,64 | 4539+22,54 142,90+ 18,49 | 32,51+10,12 | 19,77 +11,81

Sang ché da dugc mo ta chi tiét bang cac phwong 4n & trén. Tuy nhién, sing
ché khong bi giéi han & cac phuong 4n nay va c thé dugc thay doi rit nhidu ma

khéng vugt ra ngoai pham vi ctia sang cheé.
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YEU CAU BAO HOQ
1. Hop chét c6 cong thire (I):
F-Z,
v, .R
! =~ -
Nsy j\
O "NH
CO,H

s 9
: AN

LT NN OO g thte

trong dd, Y 1a C;-Cs alkylen; Z 1a -CH,-(CH,-O-CH,),-CH,-, trong d6 n la
s6 nguyén tir 0 dén 5;

R 13 hydro hoac C; -C; alkyl c6 nhom thé, trong d6 nhém thé 1a Cg-Cy, aryl
hodc C, -C heteroaryl chira mdt hodc nhiéu nguyén td dugc chon tir nhém gém O,
SvaN;va

F 1a " F hoic "F.
2. Hop chét theo diém 1, trong d6 Y 1a C;-C, alkylen va F 1a 1BE,

3. Hop chit c6 cong thie (I1):

COzH
E 0
HOZC/.\NJ\N COzH
H H cdng thie (IT),
trong do, Y 1a C;-C;s alkylen; va R 1a hydro hodc C,; -C; alkyl c6 nhém thé,
trong d6 nhém thé 1a Cg -Cy, aryl hodc C4 -Cy heteroaryl chira mdt hodc nhidu

nguyén t6 dwgc chon tir nhém gdm O, S va N.
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4. Hop chét theo diém 3, trong d6 Y 13 C; -C, alkylen.

5. Duoc phém dé diéu tri hodc chén doan ung thu tuyén tién 1iét bao gém hop chét

theo diém 1 hoic mudi duge dung ctia né lam thanh phr?m hoat tinh.

6. Duoc phdm phéng xa dé chin doén hinh anh ung thu tuyén tién liét bao gébm
hop chét theo diém 1 hozc mubdi duge dung ctia né 1am thanh phén hoat tinh.

7. Duoc phim phéng xa theo diém 6, trong d6 viéc chén doén hinh anh bao gdbm

chup céng hudng tir (magnetic resonance imaging - MRI) hodc chup cit 16p phat

xa positron (position emission tomography - PET).

-35-



38541

1/9

(mm)  (mm) (mm) Vung  Vang  %tong %
Reg Batdau Ding lai Tam RF  S6 dém vung CPM  cong RO

Ron 1 46 43 29,1 0,146 20964,0 599280 560 6,45
Ron2 8,0 119,4 101,0 0,505 434521,0 869042,0 81,18 93,55
2 dinh 464485,0  926970,0 86,77 100,00
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2/9

(mm)  (mm) (mm) Ving Ving %tdbng %
Reg Batddu Dirng lai Tam RF  S6 dm viung CPM  cdng ROI
Rgn 1 1,7 42,6 27,1 0,135  344997,0 689994,0 89,31 97,69
Rgn 2 841  102,6 91,5 0,457 8159,0 16318,0 2,11 2,31
2 dinh 353156,0  706312,0 91,42 100,00
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Fig.1B
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