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(57) Sang ché dé cap dén dugc pham dung dé chan doan va dleu trj bénh ung thu tuyén
tién liét, co kha nang nham dich PSMA, va hop chat dugce dé xuat bdi mdt khia canh cua
sang ché c6 hop chat glutamin-ure-lysin duoc lién két vé mit cdu triic v6i chét chelat hoa
lién két voi kim loai co hoat tinh phong xa va lién két véi nhom aryl ma co thé lién két
thém voi protein PSMA. Lién két gitta hop chét glutamin-ure-lysin va chét chelat hoa bao
gém nhom dém phan cuc dé dong vai tro khir lién két khong dic hiéu in vivo va cho hiéu
qua thai bé nhanh chéng khoi cac co quan thiét yéu, nhung khong ra khoi té bao ung thu
tuyén tién liét. Cac dic tinh nay lam giam viée tiép xtic voi birc xa, ma phat ra boi hop chat
lién két déng vi phong xa c6 tac dung diéu tri, cho cac mé va cac co quan binh thuong, va
do d6, 1am giam cac tac dung phu. Ngoai ra, hop chat chira nhom phenyl c6 luc lién két véi
albumin c6 thoi gian luu trong mau ting 1én, theo cach dé déan tich liy nhiéu hon trong
bénh ung thu tuyén tién liét.
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Linh vwe ky thuat dwge dé cip
Sang ché dé& cap dén duoc chét phéng xa nhim dich PSMA ding dé

chidn doén va diéu tri bénh ung thu tuyén tién liét.

Tinh trang ky thudt cia sang ché

Ung thu tuyén tién liét 1a mot dang bénh ung thu phd bién nhit & nam
gigi va xép thu hai v& ty 16 tu vong. Ung thu tuyén tién liét thuong phat trién
& nam gidi c6 do tudi trén 50, va sb lugng bénh nhén gia ting nhanh choéng
theo tudi. Bénh nay thuong tién trién cham chap, nhung khi né phat trién
thanh di can ac tinh, n.c') cuc kho diéu tri. Viéc di cdn thuong bit ddu tu cac
hach bach huyét, xuong chau, dét sbng va bang quang xung quanh ung thu
tuyén tién liét va dan dan lan rdng ra toan bo co thé. »

| Xét nghiém khédng nguyén dic hiéu tuyén gién liét (Prostate-specific
antigen test - PSA test) va xét nghiém truc trang k§ thuit sb hién duoc su
dung chu yéu’v dé chdn doén bénh ung thu tuyén tién liét, va chup siéu am qua
tn_fc trang, cﬁup CT, MRI va WBBS (Whole body bone scan — quét xuong
toan bd co thé) cling dugc su dung. Viéc sinh thiét d& chén doan bénh ung
thu tuyén tién liét cling duoc tién hanh. Tuy nhién, trong hau hét céc trudng
hop, d0 chinh x4c cua viéc chén doén nay thép va viéc chin dodn sém bénh
nay rét kho. Ngoai ra, khé ¢6 thé xac dinh dugc viéc di cdn va kho phan biét
dugc bénh lank tinh nhu ting san tuyén tién liét va viém tuyén tién liét.

PET (Positron Emission Tomography — Chup cit 16p phét xa positron)
la mot ky thuédt chup hinh dung trong y té dé chuin doan bénh su dung cac
ddng vi c6 hoat tinh phéng xa phét ra céc positron. K¥ thuit nay c¢6 thé duoc
st dung dé chudn doan sém bénh, danh gid viéc diéu tri va xdc nhén su di
can/tai phét.

['"*FIFDG 1a mot dugc chat phong xa dién hinh dung trong PET, duoc

dung dé chdn doan bénh ung thu do né c¢6 thé quan sats duge co ché chuyén
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héa glucoza ting cudng cia cic té bao ung thu. Tuy nhién, ung thu tuyén tién
liét c6 dic diém ma kho phat hién sém hodc chin doan dugc sy tién trién cua
bénh do sy tiéu thu ['*F]JFDG khéng cao. Cholin 1a nguyén liéu dung trong
qua trinh téng hop phosphatidylcholin, ma 1a yéu t§ cadn thiét cho su tao
mang cta té bao, va [''C]Cholin va ["*F]flocholin dwgc biét 14 thich hop hon
cho chin doan bénh ung thu tuyén tién 1iét so vdi ['*F]FDG. Tuy nhién,
chiing c6 d9 nhay thiy trong viéc chdn doan bénh ung thu tuyén tidn liét sém,
di cin hach bach huyét, va tai phat, va khé phén biét ung thu tuyén tidn liét
v§i cac bénh ung thu khac.

Khang nguyén mang dic hiéu tuyén tién liét (Prostate-Specific
Membrane Antigen - PSMA) 1a mét protein ma dwoc bidu hién qui mic mot
cach dic biét & bénh ung thu tuyén tién liét va c6 hoat tinh enzym phén hay
N-axetyl-L-aspartyl-glutamat (NAAL). P43 biét ring hop chét cé cdu tric axit
glutamic-ure-lysin (GUL) khong phan huy thanh céc chit twong tu NAAL va
lién két véi PSMA rit chon lgc. Cho téi nay, mdt vai hgp chit c6 clu tric co
ban 1a GUL di dugc phét trién, va trong sé chung, cac hop chit dugc danh
d4u F-18 (thoi gian ban hay: 110 phat) dang dugc phat trién duéi dang cac
dugc chit phong xa dung trong PET dé chin doan bénh ung thu tuyén tién
ligt.

Ngoai F-18, Ga-68 1a kim loai c6 hoat tinh phong xa phat ra cac
positron, va c6 dic tinh d& dang tao phic chat v6i chit chelat héa da & dang
lién két v6i tidn chét, va hop chdt GUL duoc danh ddu *®Ga ciing c6 thé duoc
st dung 12 Dugc chat phéng xa dung trong PET @& chin doan bénh ung thu
tuyén tién liét.

Ddi voi truong hop hop chit GUL dugc dénh diu ®*Ga, né c6 thé duoc
st dung lam liéu phap nhim dich ung thu tuyén tién liét bing cach thay thé
Ga-68, mot déng vi phét xa positron, b%mg kim loai c6 hoat tinh phéng xa va
cd tac dung diéu tri bénh ma phat ra céc tia beta hodc cac hat alpha. Pbi véi
trudng hop 68Ga-PSMA-617, hop chit dugc danh diu 68Ga, nghién ctru 1am
sang dang dwgc thuc hién trong d6 '""Lu-PSMA-617 dugc danh d4u bang Lu-
177 (luteti-177), ma phat xa céc tia beta, dugc tdng hop thay cho Ga-68 va
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dugc st dung cho céc bénh nhan ung thu tuyén tién liét. Pa dugc thdong béo
ring hau hét truong hop bi ung thu tuyén tién 1iét ma da lan ra khip co thé
dugc loai bo bang cach dung lip lai 3 1an.

Ngoai ra, liéu phat nhim dich PSMA dwgc danh d4u bing ddng vi phat
xa hat alpha ciing dang dugc phat trién, va do né phat xa ra nhiu ning lugng
hon so véi céc tia beta, nén hiéu qua diéu tri cia n6 cao hon. Cac nuclit dai
dién bao gdm Ac-225 (actini-225), Bi-213 (bismuth-213), At-211 (astatin-
211), v.v.. Hién nay, Xofigo® dugc-sitr dung dé diéu tri bénh ung thu tuyén
tién liét da di cin vao xuong, nhung viéc tiém 2**Ra-RaCl, (radi diclorua),
khong c6 tac dung didu tri dbi véi ung thu tuyén tidn liét dugc tao thanh
ngoai xuong.

Cac tac gia sang ché 44 hoan thanh sang ché sau khi khing dinh ring
cac hop chit nhim dich PSMA dugce tao ciu tric méi va dugc danh diu béng
kim loai c¢6 hoat tinh phéng xa c6 lyc lién két cao va c¢6 tinh chon loc ddi véi

PSMA, va c6 ddc tinh dugc dong hoc tuyét voi.

Bin chit ky thuit ciia sdng ché

Muc dich ctia sang ché 14 dé xufit hop chét trong d6 chit chelat héa lién
két véi kim loai ¢6 Foat tinh phéng xa dugc lién két véi hop chit axit
glutamic-ure-lysin cé luc lién két tuyét voi v6i protein PSMA va thé hién dic
tinh dugc dong hoc 'n vivo tuyét voi, chat ddng phéan 1ap thé cua no, hydrat
cta nd, hoic mubi duge dung cua no.

Muc dich khac cia sdng ché 1a d& xuit hop chét trong d6 chét chelat
héa dugc lién két véi hop chat axit glutamic-ure-lysin c6 lwc lién két tuyét
voi v6i protein PSMA va thé hién dic tinh duge dong hoc in vivo tuyét voi,
chit ddng phén lap thé cua nd, hydrat ctia n6, hodc mudi dugc dung cia né.

Muc dict khac' ciia sang ché 1a dé xudt Ché phdm dung dé chdn doan
bénh ung thu tu‘yén tién liét chtra hop chét néu trén 1am thanh phén hoat tinh.

Muc dich khdc cua sdng ché 1a dé xuat dugc phdm ding dé ngin ngira
hodc diéu tri bénh ung thu tuyén tién 1iét chira hop chit néu trén lam thanh

phan hoat tinh.
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Muc dich khac ctia sang ché 1a d& xuit phuong phép diéu tri bénh ung
thu, bao gdm budc ding hop chét néu trén, chit ddng phan 14p thé cua no,
hydrat cla né, hode mudi dugc dung ctia n6 cho ca thé hodc dbi tuong c6 nhu
ciu.

Muc dich khéc cta sang ché 1a d¢é& xuédt hop chdt néu trén, chit ddng
phan 1ap thé ciia né, hydrat ctia n6, hoic mudi dugc dung cia n6 dung dé didu
tri bénh ung thu.

Muc dich khéac cua séng ché 1a dé xuit viéc st dung hop chét néu trén,
chit ddng phan 14p thé cua no, hydrat ciia né, hodc mudi duge dung ctia n6 dé
san xuit thudc diung dé didu tri bénh ung thu.

bé dat dugc cac muc dich néu trén, theo mdt khia canh cia sang ché,
sang ché d& xuit hop chit dugc thé hién biang cbng thic 1 dudi diy, chit
déng phén lap thé cia no, hydrat ctia né, hodc mudi dugc dung cua né.

[Cong thic 1]
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L, 1a -(CHy),-, trong d6 a 12 sé nguyén bang 1 ~ 8;

U 14 lién két, hodc -C(0)-;

R, 1a hydro, hodc -Ls-CO,H, troang dé Ls 1a -(CH,)y-, trong d6 b 1a sb
nguyén biang 1 ~ 6;

X 1a lién két, hodc -C(0O)-;

W 1a lién két, hodc -NA;-, A; 1a hydro, hodc -(CH;).-pyridyl, trong d6
c 14 s6 nguyén bing 0 ~ 3;

L, 14 lién két, hodc -(CH,)q4-, trong d6 d 12 sb nguyén bing 1 ~ 8;

f{\N‘/:\/\\ f\(:N}%

Tz 1a lién két, N , hoic
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L; 13 Cy.q, alkylen mach thing hodic phan nhéanh, trong d6 mdt hoic
nhidu nguyén tir cacbon trong alkylen c6 thé dugc thay thé bing nguyén ti
0XY;

L, 1a -(CH,),-, trong d6 e 1a sd nguyén béng 1 ~6;

n 14 s6 nguyén bing 0 ~ 1;

R, 1a hydro, Cy_5 alkyl mach théng hodc phan nhanh, hodc halogen;

Y 14 oxy hodc luu huynh;

Z 1a chit chelat hoa chira kim loai c¢6 hoat tinh phéng xa, trong dé kim
loai c¢6 hoat tinh phdéng xa la Ga-68, Cu-64, Cu-67, Y-90, Sc-47, In-111, Sn-
117m, Lu-177, Bi-212, Bi-213, Pb-212, Rd-223, hodc Ac-225, va chét chelat

CO,H
HO,C—, /T
HO,C— [\ /—COH EN N
E ] N N: N—3
HO,c— \__/ j H
héa 1a Hose—"\J % , CO,H ’
HOZC
HOzc H
‘ (\N -
- A
HOZCVN\_/NN HO,C k/ !
CO,H , HOLC , hoic
HO,C
N
¢

Theo khia canh khéc cia sang ché, sang ché @& xuét hop chit duoc thé
hién bang cong thirc 2 du6i ddy, chit ddng phan 14p thé cua nd, hydrat cua
né, hoic mudi dugc dung cia né.

[Cong thire 2]
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I {H e
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n

N
. | CO,H

L
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R, Ls NH |
Ly o
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HO,C™ N N™ “coH

Trong cong thirc 2,

L; 12 -(CH,),-, trong d6 a 1 sb nguyén bing 1 ~ 8;

U 1a lién két, hodc -C(0)-;

R; 1a hydro, hodc -Ls-CO,H, trong d6 Ls 14 -(CH,)p-, trong d6 b 1a s
nguyén bing 1 ~ 6;

X 14 lién két, hodc -C(O)-;

W 14 lién két, hoic -NA;-, A; 1a hydro, hodc -(CH,).-pyridyl, trong d6
c 12 s6 nguyén bing 0 ~ 3;

L, 1a lién két, hoic -(CH,)q4-, trong d6 d 1a sb nguyén bﬁng 1~8;

AN AR

Tz 1a lién két, N=N | hodc N=N

L; la Cy.1, alkylen mach thzllng hodc phan nhénh, trong d6 mot hoic
nhidu nguyén t cacbon trong alkylen cé thé dugc thay thé bing nguyén tir
OXYy;

L4 1a -(CH;),-, trong d6 e la sé‘nguyén béng 1 ~6;

n 1a s nguyén bang 0 ~ 1;

R, 14 hydro, Cy.5 alkyl mach thing hodc phan nhanh, hoic halogen;

Y 1a oxy hodc luu huyah;
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HOZC—\ / \ ,—CO,H

C,

. . N &
Z’ 1a chat chelat hoa, trong dé chat chelat hda la HO,—\_J

COsH
HOL— I\ J HO,C
[ ' : N
N NJ/\QN—é HO,C q }
HO,C—"\_/ H 2NN
CO,H , COH ,
HO,C
N
H r \L
Ho,E LN HOZC) mN_
HOzc s hoéc COzHCOZ H

Theo khia canh khéc ctia sang ché, sang ché d& xuét Ché pham dung dé
chdn doan bénh ung thu tuyén tién liét bao gdm hop chét néu trén, chit dbng
phan 14ap thé cia né, hydrat ciia né, hodc mubi dugc dung cua ndé lam thanh
phan hoat tinh.

Theo khia canh khéc cia sang ché, sang ché d& xuét dugc phim dung
dé ngin ngira hodc didu tri bénh ung thu tuyén tién 1iét bao gdm hop chét néu
trén, chit déng phén lap thé cua no, hydrat ctia né, hodc mudi dugc dung cuia
n6 lam thanh phéan hoat tinh.

Theo khia canh khéc cla sang ché, sang ché d& xuit phuong phap diéu
tri bénh ung thu, bao gdm budc dung hop chit néu trén, chét ddng phan lap
thé cua no, hydrat ctia nd, hodc mu(‘)‘i dugc dung cia né cho ca thé hodc dbi
twgng c6 nhu cdu.

Theo khia canh khac ciia sang ché, sang ché d& xuét hop chit néu trén,
chat ddong phén lap thé cua né, hydrat cia né, hoic mudi dugc dung cua né
dung dé diéu tri bénh ung thu.

Theo khia canh khdc cla sang ché, sang ché d& xuét viéc su dung hop
chét néu vtrén, chét déng phén 1ap thé cua no, hydrat ctia n6, hoic mudi dugc

dung ctia né dé san xuét thudc dung dé diéu tri bénh ung thu.
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Hiéu qua ciia sang ché

Céc hop chit dugc d& xuét theo mot khia canh cua sang ché trong d6
axit carboxylic lién két véi lysin cua axit glutamic-ure-Lysin (GUL) dugc
dua vao dé tao ra twong tac ciu mudi manh gitta cAc mang arginin & vi tri lién
két cua protein PSMA, tao ra lyc lién két cao. Céc hop chit nay dic trung boi
hiéu quéa loai bo blrc xa cua nén nhanh chéng va c6 tinh lién két khong dic
hiéu in vivo thép nho dic tinh wa nudc cia axit carboxylic. Ngoai ra, hgp
chéit néu trén duoc tiéu héa véi néng_ dd cao & cdc mo hodc cic bénh ung thu

biéu hién protein PSMA bing cach duy tri thoi gian luu lai trong méu lau.

M6 ta vit tit cdc hinh vé

Fig. 1 1a dd thi thé hién cac két qua cua phép phan tich dinh lugng cac
anh MicroPET/CT dugc chup trong 270 phut sau khi dung [**Ga]le.

Fig. 2 12 @b thi thé hién cac két qua cua phép phén tich dinh lugng céc
anh MicroPET/CT thu dugc trong 270 phut sau khi diung [**Ga]lg.

Fig. 3 1a d5 thi thé hién cac két qua cua phép phén tich dinh lugng céc
anh MicroPET/CT thu dugc trong 390 phut sau khi dung [68Ga]1h.

Fig. 4 12 @b thi thé hién cac két qua ciia phép phan tich dinh lwgng céc
anh MicroPET/CT thu dugc trong 390 phut sau khi dung [**Ga]1k.

Mo ta chi tiét sang ché

Sau day, sang ché dugc mé ta chi tiét hon.

Cac phu?on;g 4n ctia sang ché nay c6 thé duec cai bién & céc dang khac
nhau, va pham vi clia sang ché khéng bi gidi han & cdc phuong 4n duge md ta
dudi day. Can hiéu ring ngudi c¢6 kién thuc trung binh trong linh vuc nay s&
hiéu r6 ring cac phuong an ciia sang ché duoc dua ra nhim giai thich sang
ché mot cach chinh xé4c hon. Ngoai ra, “viéc bao gdm” mdt yéu té trong toan
b0 ban md ta nay khong loai trir cac yéu tb khar, ma c6 thé bao gdm cac yéu

t6 khac, trir khi dugc thong bao cu thé.
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Theo mdt khia canh ciia sang ché, sang ché d& xuét dugc phim dung dé
ngin ngira hoic diéu tri bénh ung thu chira hop phét dugc thé hién bing cong
thttc 1 dudi ddy, chit ddng phan lap thé cua nd, hydrat cia no, hodc mudi
dugc dung ctia n6 1am thanh phin hoat tinh.

[COng thuc 1]

/R1

| N
%1 !
Ry L—L—NH ]

PP

HO,C N N CO,H
H H

ht [ H O] H
z L N llJ N‘—'L3"TZ—’L2_W“X\
o COH

Trong cong thuc 1,

L; 1a -(CH,),-, trong d6 a 12 s nguyén bing 1 ~ 8;

U 14 lién két, hodc -C(0)-; |

R; 1a hydro, hodc -Ls-CO,H, trong d6 Ls 1a -(CH,),-, trong d6 b 1a sé
nguyén bing 1 ~ 6;

X la lién két, hoic -C(0O)-;

W 1a lién két, hoic -NA-, A; 1a hydro, hodc -(CH,).-pyridyl, trong dé
c 12 s6 nguyén bang 0 ~ 3;

L, 1a lién két, hodc -(CH,)4-, trong d6 d 1a s§ nguyén bing 1 ~ 8;

AR e

Tz la lién két, N=N | hoic N=N

L; la Cy.1, alkylen mach thﬁng hodc phan nhéanh, trbng d6 mot hoidc
nhiéu nguyén tr cacbon trong alkylén ¢6 thé duge thay thé bang nguyén tu
OXY;

L, 13 -(CH,),-, trong d6 e 14 s6 nguyén bing 1 ~ 6;

n 13 sé nguyén bing 0 ~ 1;

R, 1a hydro, C;.5 alkyl mach théng hodc phén nhéanh, hodc halogen;

Y la oxy hodc luu huynh,;

Z 1a chét chelat hoa chtra kim loai c6 hoat tinh phéng xa, trong d6 kim
loai ¢6 hoat tinh phéng xa 12 Ga-68, Cu-64, Cu-67, Y-90, Sc-47, In-111, Sn-
117m, Lu-177, Bi-212, Bi-213, Pb-212, Rd-223, hodc Ac-225, va chét chelat
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CO,H
HO,C— /[ \
HO,C— /—\N _—CO,H [N
[N N] HO,C— \__/ N
héa 1a HO,C—" \_/ % , CO,H ’
o HO,C
2 H
& (N N—§
<\ /> /—N N]\/O/
HOZCVN\—JNN Ho,C L >
COzH , HOzc , ho‘:'ac
HO,C
N
Lol
& G
HOZC) N N—
CO,HCO,H H

Theo khia canh khac cua sang ché,

L, 1a -(CH,),-, trong d6 a l1a sb nguyén bing 1 ~ 6;

U 1a lién két, hoic -C(O)-;

R, 1 hydro, hodc -Ls-CO,H, trong d6 Ls 12 -(CHy,),-, trong d6 b 1a 86
nguyén bing 1 ~ 4;

X 1a lién két, hoic -C(O)-;

W 1a lién két, hodc -NA,-, A; 1a hydro, hodc -(CH,).-pyridyl, trong doé
c 12 s6 nguyén biang 0 ~ 1;

L, 14 lién két, hodc -(CH,)¢-, trong d6 d 1a sd nguyeén béng 1~6;

AN oA

Tz 1a lién két, N=N | hoac N=N

L; la Cy.1; alkylen mach théng hoic phan nhéanh, trong d6 mdt hodc
nhiéu nguyén tir cacbon trong alkylen c6 thé duogc thay thé bang nguyén th
0XY;

L4 12 -(CHj).-, trong d6 e 1a sb nguyén bing 2 ~ 4;

n 12 s6 nguyén bang 0 ~ 1; ‘

R, 1a hydro, C;.; alkyl mach théng hodc phén nhanh, hodc halogen;

Y 13 oxy hodc luu huynh;
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7 la chét chelat héa chra kim loai ¢6 hoat tinh phong xa, trong dé kim
loai c6 hoat tinh phong xa 1a Ga-68, Cu-64, Cu-67, Y-90, Sc-47, In-111, Sn-
117m, Lu-177, Bi-212, Bi-213, Pb-212, Rd-223, hodc Ac-225, va chét chelat

CO,H
HO,C— /\
Hozoﬂ /—\ ,—CO,H [N N
C, L
HO,C— \__/ j H
— L
héa 1 HO,C \_J - CO,H ,
HOZC
HO,C H
oy (\“l)@ A
HO,C. N N HO,C K/N'
PASNG \_/ NI >
CO,H HO,C hodc
HO,C

5

N

!
COHN

Co,HCOH  H

Theo khia canh khac cia sdng ché,

L, 1a -(CH,),-, trong d6 a 1a s6 nguyén bing 2 ~ 4;

U la lién két, hodc -C(O)-;

R, 1a hydro, hodc -Ls-CO,H, trong d6 Ls 1a -(CH,)y-, trong do b 1a sb
nguyén bing 1 ~ 2;

X 1a lién két, hoic -C(0O)-;

W 1a lién két, hodc -NA;-, trong d6 A, 1a hydro hodc pyridyl;

L, 1a lién két, hodc -(CH,)q-, trong d6 d 1a sb nguyén bﬁng 1 ~2;

, f;\N/ﬁ)\ /\(\N}X

Tz 1a lién két, N=N | hodc

L; 1a Cy.;» alkylen mach thing hodc phan nhéanh, trong d6 mot hodc
nhidu nguyén tir cacbon trong alkylen c6 thé dugc thay thé bing nguyén tu
OXY;

L4 18 -(CHy)s-;

n 12 sé nguyén bang 0 ~ 1;
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R, 1a hydro, metyl hodc halogen;

Y la oxy;

7 1a chit chelat héa chtta kim loai c6 hoat tinh phong xa, trong d6 kim
loai c6 hoat tinh phong xa 12 Ga-68, Cu-64, hodc Lu-177, va chét chelat héa

Hogc—\ m _—CO,H

-

d _._/ L
c6 thé 13 HOLC -

Theo khia canh khéc cta séang ché, hop chit dugc thé hién bing cong
thire 1 ¢6 thé 1a hop chit dugc thé hién bing cong thic 1-1 dudi day.
[Cong thuc 1-1]

Z_u—'N L3 Tz— L2 W- X H

/

CO,H

fa L

L, 12 -(CH,),-, trong d6 a 1 s nguyén bang 1 ~ 8;
X 14 lién két, hogc -C(0)-;

HO,C

Trong cong thuc 1-1,

W 1a lién két hodc -NA,-, trong d6 A, 1a hydro hodc -(CH,).-pyridyl,
trong d6 ¢ 12 s6 nguyén bang 0 ~ 3;

L, la lién két hodc -(CH,)4-, trong d6 d 1a s6 nguyén bang 1 ~ 8;

’ f!\N/ﬁ/\ /Z\(\N)%

Tz 1a lién két, N=N hodc

L; 1a Cy.1, alkylen mach théng hodc phan nhéanh, trong d6 mot hodc
nhiéu nguyén tir cacbon trong alkylen c6 thé duogc thay thé bang nguyén tur
0XY;

Y 1a oxy hoéc luu huynh;

Z 1a chéit chelat héa chtra kim loai c¢6 hoat tinh phong xa, trong doé kim
loai c6 hoat tinh phong xa 1a Ga-68, Cu-64, Cu-67, Y-90, Sc-47, In-111, Sn-
117m, Lu-177, Bi-212, Bi-213, Pb-212, Rd-223, hodc Ac-225, va chit chelat
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CO,H
HO,o— /\
HOZC-—\ /—\ _,—CO,H EN N
. W
HO,C— ‘] H
___/ \ / ‘;_
héa la HO,C , CO,H ’
HO,C
HO,C

) A
N
Hozc\é;\_j;%/\/’lL HOzC/— NK/N;\/Q/

CO,H HO,C

HO,C

\l

N

Lol
CO,H
Q.

) N

CO,HCO,H

Theo khia canh khéac cla sang ché, hop chit dugc thé hién bing cong
thite 1 ¢6 thé 12 hop chét dugc thé hién bing cong thic 1-2 dudi day.
[Cong thuc 1-2]

1
il
Il | L] K
Z l_N l N— L3 Tz— L2 X L5 COzH
o L CO,H

)k

HO,C

Trong cong thuc 1-2,

L, 1a -(CH,),-, trong d6 a la sb nguyén bing 1 ~ 8;

U 1a lién két, hodc -C(0)-;

X 1a lién két, hodc -C(0)-;

L, la lién két hodc -(CH,)q4-, trong d6 d 1a sb nguyén béng 1~8;

el ea!

Tz 1a lién két, =N | hoic
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L; 1a Cy.1, alkylen mach thing hodc phan nhéanh, trong d6 mot hoic
nhiéu nguyén tr cacbon trong alkylen cé thd dugc thay thé bing nguyén tt
OXY;

L4 12 -(CH,),-, trong d6 e 1a sd nguyén bﬁng 1~6;

n 12 sé nguyén bang 0 ~ 1;

R, 13 hydro, C;_s alkyl mach théng hodc phan nhéanh, hodc halogen;

Y 1a oxy hodc luu huynh;

7 13 chAt chelat hoa chtta kim loai c6 hoat tinh phong xa, trong d6 kim
loai c6 hoat tinh phéng xa 1a Ga-68, Cu-64, Cu-67, Y-90, Sc-47, In-111, Sn-
117m, Lu-177, Bi-212, Bi-213, Pb-212, Rd-223, hodc Ac-225, va chit chelat

CO,H
HO,C— /\
HOZC—\ /—\ ,—CO,H [N N
) e
HO.C—"\_/ H
_/ \_
héa 1a HOC—" \ ’ CO,H ,
HO,C
HO,C ) H
R N-%

(N
N ) NL@
HOZCVN\_/NN Ho.C L, )

CO,H HO,C

HO,C

N
Lol
Hozc) mN—

] N

CO,HCO,H

Theo khia canh khéc cua sang ché, hop chat dugc thé hién bing cong
thitc 1 ¢6 thé 1a hop chét bat ky dugc chon tir nhém bao gdm cac hop chat sau
day.

(1)
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M (@] COzH
NN
HO,C— \_|/ e}
S .
S HO,C” N CO,H
(2)
b hi
N/"\N/\WHN/\/O\/\N/Y\N NH
[ ™ N=N- 2
i 0 l CO,H
HO,C— \_|/ SN . ji
O :
0 HO,C” N CO,H
(3)
o) 5 o
o
};F“N/\[r””w SN NTcop
. N=N
[ M o CO,H
N[N
HO,C— \_|/ S JOL
O .
N
HO,C” N~ “N” “CO,H
(@] 2 H H 20,
(4)
0 0
o
?7__ A\ NH/\/O\/\NWJ\N/\/COZH
NI, N=N
NIM /ATE/ kw\\ CO,H
HO,C— \_J‘g 3 )OL
o) - :
S HO,C” N N7 COoH
(5)

(6)
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0
0
H02C—\
[N\ N
M ] 0
M, 0 0
N | N
;}lj HN\_)J\N/\/O\/U\N/\COZH
:H

0 HJ/ H\ couH
N
Ly L f
o M
I HOZC/\N N”~COoM

(13)
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\©\/\/[OL O/H ) H\ el
N O
H .

HOZC/\H J\N CO,H

(14)
O
P
HOzC—\ N coun
\ / 2
\_IJ {}Ii/\/o\/\o/\/ N CO.H
© O
o ‘
HO,C” N N COH
(15)
0]
o
HO,C— /[~ '\Jg COH
N_| N
e
N\_J \)J\ /\/O\/\o/\/N\i CO,H
o
; 5
HO,C” N N7 COoH
(16)
(@)

Hozc/\u N7 CoH

(& day, trong céc cong thiac néu trén, M 1a kim loai c6 hoat tinh phong
xa, va kim loai c¢6 hoat tinh phéng xa 1& nhu dugc xac dinh trong cong thuc

1.).
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Theo khia canh khéac cta sang ché, sang ché @& xuit hop chit dugc thé
hién biang cong thic 2 dudi day, chit ddng phan 14p thé ctia no, hydrat cia
né, hoic mudi dugc dung cia nd.

[Cong thic 2]

CO,H

HO,C N~ N CO»H
H H

Trong cong thic 2,

L, 12 -(CH,),-, trong d6 a 12 sé nguyén bing 1 ~ 8;

U 1a lién két, hodc -C(0)-;

R; 13 hydro hodc -Ls-CO,H, trong d6 Ls la -(CH,)y-, trong d6 b 1a sd
nguyén bing 1 ~ 6;

X 1a lién két, hoic -C(0)-;

W 1a lién két hodic -NA;-, va A; 12 hydro hodc -(CH,).-pyridyl, trong
do6 ¢ 1a sb nguyeén béng 0~ 3;

L, 1a lién két hodc -(CH,)4-, trong d6 d 12 s6 nguyén bing 1 ~ §;

CReNA oA

Tz 1a lién két, N=N hodc NN

L; la Cy.1 alkylen mach théng hodc phan nhéanh, trong d6 mdt hodc
nhiéu nguyén tir cacbon trong alkylen c6 thé dugc thay thé bing nguyén tir
OXY;

L, la -(CHy).-, trong d6 e 1a s6 nguyén bing 1 ~ 6;

n 12 sé nguyén bing 0 ~ 1;

R, 1a hydro, C,_s alkyl mach théng hodc phan nhanh, hodc halogen;

Y 1a oxy hodc luu huynh;
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HOzC—\ /—\ ,—CO,H

.

A 4 - \_
7’ 1a chét chelat héa, va chat chelat hoa la MO S

CO,H
Hozo—\N/—\N) HO,C
L. N
_/N N]/\©\N—§ HoLC q }
Coz ,' COzH ’
HO,C
HO,C 7\1
W N-3 L
N CO,H
N l@ Nm
HO,C K/N o0 ) N o
HO,C . hoiic co,Hco,H M

Theo khia canh khac cua sang ché,

L, 12 -(CH,),-, trong d6 a la sb nguyén bing 1 ~ 6;

U 1a lién két, hoic -C(0)-;

R, 14 hydro hodc -Ls-CO,H, trong d6 Ls 1a -(CH,)y., trong d6 b 1a s6
nguyén bing 1 ~ 4;

X 1a lién két, hodc -C(O)-;

W 1a lién két hodc -NA;-, va A, 1a hydro hodc -(CH,).-pyridyl, trong
d6 ¢ 1a s6 nguyén bing 0 ~ 1;

L, 1a lién két hodc -(CH,)4-, trong d6 d 12 s6 nguyén biang 1 ~ 6;

’ f\NM ff\(\Nj‘a

Tz 1a lién ket, N= , hodc

L; 1a Cy.1, alkylen mach théng hoic phan nhénh, trong d6 mot hoiac
nhidu nguyén ti cacbon trong alkylen c6 thd dugc thay thé bing nguyén tir
OXY;

L, 1a -(CH,),-, trong d6 e 1a sb nguyén bing 2 ~ 4;

n 12 s6 nguyén bang 0 ~ 1;

R, 14 hydro, C;.; alkyl mach théng hodc phan nhanh, hodc halogen;

Y 1a oxy hodc luu huynh;
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Hoz'c—\ /—\ —CO,H

, ]

7’ 1a chat chelat hoa, va chat chelat hda co6 thé 1a HO,C \—J

~ CoH
HOC— (T ) HO,C
C N
HO C__/N\__/N]/\@\N—% H02C\/<; } ;
2 \ H v/
CO,H CO,H ’
HO,C
HOZC W
H
Seele LS
HO,C K/N> ‘ HOZC) /\(\©\
HOzC , hOé.C COzHC02H

Theo khia canh khéc cta sang ché,

L, 1a -(CH;),-, trong d6 a la sb nguyén béng 2 ~4;

U 1a lién két, hodc -C(0)-;

R, 12 hydro ho#c -Ls-CO,H, trong d6 Ls la -(CHy)p., trong d6 b 1a sd
nguyén biang 1 ~ 2;

X 1a lién két, hoic -C(O)-;

W 14 lién két hodc -NA;-, va A; 13 hydro hoidc pyridyl;

L, 1a lién k&t hodc -(CH,)4-, trong d6 d 1a s nguyén bang 1 ~ 2;

L; la C;.;» alkylen mach théng hodc phan nhénh, trong d6é mot hodc
nhiéu nguyén tir cacbon trong alkylen c6 thé duogc thay thé bing nguyén tir
0XY;

L, 1a -(CHa)3-;

n 1a sb nguyén bang 0 ~ 1;

R, la hydro, metyl, hodc halogen;

Y la oxy;
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HOZC—\ /—\ ,—CO,H

[ ]

7’ 1a chat chelat héa, va chat chelat hoa c6 thé 1a HO:C \—/

Theo khia canh khéac cua sang ché, hop chit dugc thé hién bang coéng
thirc 2 ¢6 thé 12 hop chit dwoc thé hién bing cong thirc 2-1 duéi day.
[Cong thirc 2-1] |

_“'——N—L3 -Tz— L2 W- X H

/
CO,H

e

L, 12 -(CH,),-, trong d6 a la sb nguyén bing 1 ~ 8;
X 1a lién két, hodc -C(0)-;
W 1a lién két hodc -NA,-, va A, 1a hydro hodc -(CH,).-pyridyl, trong

HOZC

Trong coéng thuc 2-1,

d6 c 1a sb nguyén bing 0 ~ 3;
L, 12 lién két hodc -(CH,)q-, trong d6 d 12 sb nguyén bang 1 ~ 8;
’ J!\NM f‘\(\Njﬁ
Tz la lién két, N= , hodc
L; 1a Cy.1, alkylen mach the‘mg hoic phan nhanh, trong d6 mot hodc
nhiéu nguyén t cacbon trong alkylen c6 thé dugc thay thé bing nguyén tir
OXY;

Y 1a oxy hodc luu huynh;
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HOQC—\ / \ »,—CO,H

O

HOZC—/ \__/ N—¢

7’ la chit chelat hoéa, va chéit chelat hoa 1a ,
CO,H
HO,C— [\ HO,C

N N ]/\©\ |
Hozc—[/N\_JNj ﬁ—% HOZCV(;\_/}N

CO,H , CO,H ,
HO,C
HO,C ﬁ
, H
caot
N /\v/\©\
N—~
Ho.C L, ) HOZC VNW N
- H
H02C , hoac COzHCOZH

Theo khia canh khéc cua sang ché, hop chét duge thé hién bing cong
thire 2 ¢6 thé 1a hop chat dwgc thé hién bing cong thuc 2-2 dudi day.
[COng thuc 2-2]

1N Il H
Z N | J N‘_‘L3 Tz— Lz X L5 COZH
5 CO,H

/‘k

HO,C

Trong cong thic 2-2,

L, 1a -(CH,),-, trong d6 a la sb nguyén bang 1 ~ 8;

U la lién két, hoic -C(0)-;

X 1a lién két, hoic -C(0)-;

L, 1a lién két hodc -(CH,)q-, trong d6 d 12 sb nguyén bang 1 ~ 8;

, g\NM /}\(\Nj‘\

Tz la lién két, N= , hodc

L; 1a Cy.1, alkylen mach théng hodc phan nhéanh, trong d6 mot hodc
nhiéu nguyén tit cacbon trong alkylen c6 thé dugc thay thé biang nguyén tt

0XY;
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L4 1a -(CH;,),-, trong d6 e 12 sd nguyén bé'mg 1 ~6;

n 12 sb nguyén bang 0 ~ 1;

R, 13 hydro, C,_s alkyl mach théng hodc phan nhanh, hodc halogen;
Y 1a oxy hodc luu huynh;

(o

. . _N 3
7’ la chat chelat héa, va chat chelat hoa la HOC \-—/ ,

CO,H

Hozo—\N/—\N) HO,C
C "
o O c
HO,C—" \__/ w ” E HOZC\/N\__/N
CO,H | CO,H ,
HO,C
o ¢ I
(\N N— COHN
HO cf_NK/N )
2 ) HO,C™ ) N—
HO,C , hodc coHcoH 1

Theo khia canh khéac cua sang ché, hop chéit duogc thé hién bing cong
thirc 2 ¢6 thé 13 hop chit bat ky dugc chon tr nhém bao gdm céc hop chét sau
day.

(1)

HO.C— /—\ —CO,H

ST P

el |
HOZC——/\ N N/\/ SONTYTSNT ONH

N H
N=N
\ CO,H
i f

HOZC/\H H CO,H

>

(2)
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HO,C—./ \ ,—COzH

N N
L, I3 i
NN

o | A
HOzC—/ L \/u\”/\/ \/\N\/w/\N NH
N=N
/l CO,H
NS
v 2L
HO,C” N N” CO,H
H H ;
(3)
HO,C— / \N/_'COZH
N
L J9 i
N N 0
N=N
CO,H
X
HO,C” N~ "N~ “CO,H
H H ;
(4)

HOZC'—\N/ \N/_COZH
L, J8 i
N NI

__/
Ho0— \ H N=N KL o
CO,H

HOZC/\NJ\N CO,H
H H

b

(5)

O
H
HO,C [\
2%\ /\H/N\/\O/\/O\)LN/\COZH

SR N

N
HO,C— \__/ “—CO,H

(6)
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HO,C—, [\ /—COH

WS

HO‘ZC/\H)J\'” CO,H

(7)

Hozcﬂ /—\ ,—CO,H

_[/ .
HO,C \__/l

KH/H\/\O/\/O\/U\ /\002H

aas LS

HOZC/\mJ\H CO,H

(8)

HOZC“"\ / \ /“COgH

o)
HO,C—" L_/ J\

NH

H
kﬂ/ N \/\O/\/O\)j\ /\COZH

st

Hozc/\m/u\u ScoH

b

(%)

il S S

HO,C— \_/ N
CO,H

HO,C” >N~ "N~ ~CO,H
H H
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0]

(12)

6]
H02Cﬂ / \

C ]

HOZC—/ \_/ N—CO,H
HO,C

(13)

Hozc—\ ﬁ ,—COzH

Co)
HOZC—/ / J\

@MJJ

/\N
H

H
N\/U\N/\COZH

0O

N

N
H

LA~

HOZC
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(14)

[ j (CozH

(@] N__O
O

H
J

Hozc/\u N7 coH

(15)
[ e (
: JOL
HO,C” N” “N” “CO,H
H H :
(16)
co
H N=N 2
HO,C /—\ .
D N e e T N\)\/N\io COH
C ] o
HOZC—/ \_/ \—CO,H L

HO,C” N~ N7 CO,H
H H ,

Hop chét dugc thé hién bing cong thttc 1 hodc coéng.thurc 2 theo sing
ché ¢6 thé dugc str dung duéi dang mudi dugc dung, trong do6 mubi nay tdt
hon 12 mudi cong axit dwgc tao thanh bdi cdc axit tw do dugc dung. Mubi
cOng axit & day co thé thu duoc tir céc axit vd co nhu axit clohydric, axit
nitric, axit phosphoric, axit sulfuric, axit bromhydric, axit hydroiodic, axit
nitric va axit phosphoric; cdc axit hitu co khong ddc nhu mono/dicarboxylat
béo, alkanoat dugc thé phenyl, hydroxy alkanoat, alkandioat, cdc axit thom,
va cac axit sulfonic béo/thom; hodc céc axit hitu co nhu axit axetic, axit
benzoic, axit xitric, axit lactic, axit maleic, axit gluconic, axit metansulfonic,
axit 4-toluensulfonic, axit tartaric, va axit fumaric. Cac mudi dwgc dung
khong doc dugce léy lam vi du 1a sulfat, pyrosulfat, bisulfat, sulphit, bisulphit,
nitrat, phosphat, monohydron phosphat, dihydro phosphat, metaphosphat,

pyrophosphat, clorua, bromua, iodua, florua, axetat, propionat, decanoat,
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caprylat, acrylat, format, isobutylat, caprat, heptanoat, propiolat, oxalat,
malonat, suxinat, suberat, cabacat, fumarat, maliat, butyn-1,4-dioat, hexan-
1,6-dioat, benzoat, clobenzoat, metylbenzoat, dinitrobenzoat,
hydroxybenzoat, metoxybenzoat, phthalat, terephtalat, benzensulfonat,
toluensulfonat, clobenzensulfonat, xylensulfonat, - phenylaxetat,
phenylpropionat, phenylbutylat, xitrat, lactat, hydroxybutylat, glycolat,
malat, tartrat, metansulfonat, propanesulfonat, naphtalen-1-sulfonat,
naphtalen-2-sulfonat, va mandelat.

Mudi cdng axit trong sang ché nay c6 thé dugc didu ché biang phuong
phéap thong thuong da biét dbi véi ngudi cé k§ ndng trong linh vuc nay. Vi
du, din xuét dugc thé hién béng cong thitc 1 hodc cong thirc 2 dugc hoa tan
trong dung moi hitu co nhu metanol, etanol, axeton, metylenclorua, va
axetonitril, ma axit hitu co hoic axit vd co duogc bb sung vao dé tao ra két
tha. Sau do, két tua nay dugc loc va lam khd dé thu dwgc mudi. hoic dung
méi va axit du dugc cit bé trong ap suit giam, va lam kho dé thu dugc mubi.
hodc két tia nay duogc két tinh trong dung mdi hitu co dé thu dwgc mudi.

Mubi kim loai dwoc dung cé thé dugc diéu ché bé‘mg cach st dung
bazo. Mubi kim loai kiém hodc kiém thd thu dugc bing cac quy trinh sau
ddy: hoa tan hop chédt néu trén trong dung dich cta hydroxit kim loai kiém
hodc hydroxit kim loai kidm thé du; loc mudi ciia hgp chit khong tan; bay
hoi dung dich con lai va lam khd no. O thoi diém nay, mudi kim loai tét hon
1a dugc didu ché & dang dugc dung thich hop cua mudi natri, kali hoic canxi.
va mudi bac tvong Gng dwgc didu ché bing phan Gng cia mudi kim loai kiém
ho#c kiém thd vai mubdi bac thich hop (vi du, bac nitrat).

Ngoai ra, sang ché khéng chi bao gdm hop chit dugc thé hién bing
cong thtc 1 hodc céng thic 2 ma con bao gdm mubi dugc dung cua né, va
solvat, ddng phan quang hoc, hoic hydrat cé thé dugc diéu ché tir chung.

Theo khia canh khéac cua sang ché, sang ché dé xuit Ché phdm dung dé
chin doan bénh ung thu tuyén tién 1iét bao gém hop chét dugc thé hién bé‘lng
cong thuc 1, chét déng phéan lap thé cua no, hydrat ciia nd, hodc mudi duge

dung cta né lam thanh phan hoat tinh.

-30-



36409

Ché phdm dung dé chin doan bénh ung thu tuyén tién liét c6 thé chin
doan bénh ung thu tuyén tién liét bing cach lién két c¢6 chon loc hop chit néu
trén v6i PSMA (Prostate-Specific Membrane Antigen — khdng nguyén mang
dic hiéu tuyén tién liét) dwoc biéu hién qua muc trong céc té bao ung thu
tuyén tién liét.

Theo khia canh khac cta sang ché, sang ché dé xuit dugc phdm ding
dé ngin ngura hodc didu tri bénh ung thu tuyén tién 1iét bao gé)rn hop chét
dugc thd hién bing cdng thirc 1, chit dong phan l4p thé cia né, hydrat cia
n6, hoic mudi duge dung cua n6 lam thanh phén hoat tinh.

Hop chit dugc thé hién béng cong thitc 1 va mubi dugc dung cua nd
c6 thé dugc ding qua dudng miéng hodc ngoai duong tiéu hoa va duge su
dung & dang téng quét cua ché phém dugc. Nghia 13, hop chit dugc thé hién
bing cong thuc 1 va mudi dugc dung cia né cé thé dugc bao ché dé dung
qua duong miéng hodc ngoai dudng ti€u hoda bang cach tron véi cac chit
pha lodng hodc cac td dugc thuong dugc dung nhu cac chit don, cac chit
kéo dai, cac chét lién két, cac chit lam am, cac chét gdy rd va céc chét hoat
dong bé& mit. Cac ché phdm rin dé diung qua dudng miéng 13 cdc vién nén,
vién tron, bot, cdm va vién nang. Céc ché phdm rin nay dwgc bao ché bing
cach tron mot hoac nhiéu hop chét theo sang ché v6i mot hodc nhidu ta duoc
thich hgp nhu tinh bt, canxi carbonat, sucroza hodc lactoza, gelatin, v.v...
Ngoai trur dbi véi cac cac ta duge don gian, céac chét 1am tron, vi du magie
stearat, hoat thach, v.v..c6 thé duoc dung. Cac ché phdm long dé dung qua
dudng miéng 1a hdn dich, dung dich, nhil twong, xiro, va céac ché phdm néu
trén c6 teher chtra cac td duoc khac nhau nhu chit 1am 4m, chétlanlngon
chit tao mui thom va céc chit bio quan ngoai cic chit pha lodng don gian
thuong dung nhu nudc va parafin 16ng. Céc ché phdm dé dung ngoai duong
tidu hoa 1a dung dich nudc vd trung, cac t4 dugc khdong tan trong nuéc, hdn
dich va nhii twong. Cac td4 dugc va hdn dich khong tan trong nudc cb thé
chira, ngoai hop chédt hodc cac hop chit c6 hoat tinh, propylen glycol,
polyetylen glycol, dau thuc vat nhu diu 6 luu, este tiém dugc nhu etylolat,

V.V..
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Dugc phdm cht@ra hop chit dugc thé hién bing cong thic 1 hoic mubi
dugc dung ctia né lam thanh phin hoat tinh theo sing ché c¢6 thé dugc dung
ngoai duong ti€u hoa va viéc dung ngoai dudng ti€u hoéa bao gdm, tiém dudi
da, tiém trong tinh mach, tiém trong co hodc ti€m trong nguc.

Pé bao ché ché phdm dudi dang ché phim dé dung ngoai dudng tiéu
hoa, hop chit dugc thé hién be“mg cong thic 1 hodc mudi duge dung cua noé
theo sang ché dugc tron voi chit 1am &n dinh hodc chit dém dé tao ra dung
dich ho#c hén dich, ma sau d6 dwgc phdi ché dusi dang cac éng tiém hoic
cac lo nhd. Ché phdm ¢ day c6 thé dugc vo trung va con chira céc chét bao
quén, céc chit 1am 8n dinh, cac bot c6 thé lam 4m hodic nhil twong, mubi
va/hodac dém dé diéu chinh ap sudt thAm thiu, va cac vat liéu hitu ich vé& mit
didu tri khac, va ché phdm c6 thé dugc bao ché bing phuong phap tron thong
thuong, tao hat hodc phu.

Cac ché phdm dé dung qua dudng miéng dugc 14y vi du 13 cac vién nén,
vién tron, vién nang cfrng/mém, dung dich, hén dich, nhi tuong, cdm, xiro,
cdn ngot va vién tron det, v.v.. Cac ché phdm nay c6 thé chira cac chét pha
lodng (vi du, lactoza, dextroza, sucroza, manitol, sorbitol, xenluloza, va/hodc
glyxin) va céc chit lam tron (vi du, silic oxit, hoat thach, stearat va mubi
magie hodc canxi cia no6, va’/hodc polyetylen glycol) ngoai thanh phan hoat
tinh. Céc vién nén c6 thé chtra cac chit lién két nhu magie nhém silicat, hd
tinh bot, gelatin, metylxenluloza, natri carboxymetylxenluloza va/hodc
polyvinylpyrolidon, va néu cin cac chit gdy rd nhu tinh bot, agaroza, axit
alginic hodc mudi natri ctia né hodc hdn hop ddng sdi va/hoic cac chét hép
thu, cac chit tao mau, cac hwong liéu va céc chét tao ngot co thé dugc bd
sung thém vao do.

Sau day, sang ché s& dugc md ta chi tiét bang cac vi du sau day.

Tuy nhién, cadc vi du sau day chi dé minh hoa sang ché, va ndi dung

cua sang ché khong bi gidi han & cac vi du nay.

Vi du thwe hién sang ché

<Vi du 1> Piéu ché cic hop chit 3b va 3¢
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NH, R
H\ CO,tBuU H\ CO,tBu
el L
BUO,C” N~ N7 CO,tBu th%C/\NJLN CO,tBu
H H H H
3a 3b, Ry = -CH,CO,tBu

3c, Ry = -CH,CH,CO,tBu

Piéu ché hop chit 3b

Hop chét 3a (5,2 g, 10,66 mmol) dugc hoa tan trong diclometan (100
mL) va lam lanh xubng 0°C, bd sung tir tir vao d6 tert-butyl bromoaxetat (1,9
mL, 12,8 mmol). Hdn hgp niay dugc gitt & 0°C, bd sung tir tr viao d6
trietylamin (2,2 mL, 16 mmol), va hdn hop nay dugc khudy trong khi ting
din nhiét do6 lén nhiét do phong. Sau khi khudy hdn hop nay trong 3 gio,
nude (50 mL) duge bd sung viao d6, va hop chit hitu co dugc chiét bing
diclometan (50 mL, hai 14n). Lép hitu co sau khi thu gom dugc xir Iy bing
natri sulfat khan, c¢d duéi 4p suit giam va tinh ché bing sic ky cot (5%
metanol/diclometan) dé thu dugc hop chit 3b (3,36 g, 52%).

'"H NMR (400 MHz, CDCls) & 1,39-1,53 (m, 36H), 1,55-1,89 (m, 5H),
2,02-2,10 (m, 1H), 2,22-2,37 (m, 2H), 2,54-2,58 (m, 2H), 3,27 (s, 2H), 4,28-
4,36 (m, 2H), 5,07-5,10 (m, 2H);

3C NMR (100 MHz, CDCl;) § 22,6, 27,9, 28,0, 28,1, 28,2, 28,5, 29,6,
31,6, 32,8, 49,0, 51,7, 53,0, 53,5, 80,5, 81,1, 81,6, 82,0, 156,8, 171,9, 172,1,
172,4, 172,5;

MS (ESI) m/z 602 [M+H]"

DPiéu ché hop chit 3¢

Hop chit 3a (500 mg, 1,03 mmol) dugc hoa tan trong etanol (10 mL),
sau d6 khudy & 0°C trong 10 phut. Tert-butyl acrylat (0,38 mL, 2,58 mmol)
bd sung tir tir vao d6, sau d6 khudy & 0°C trong 20 gid. Sau khi hoan thanh
phan ung, dung mo6i dugc loai bd, va dich c6 dugc phéin tich bang sic ky cot
(8% metanol/diclometan) dé thu dugc hop chét 3¢ (0,23 g, 37%).

'"H NMR (400 MHz, CDCl;) § 1,40 (s, 9H), 1,41 (s, 9H), 1,43 (s, 18H),
1,48-1,65 (m, 3H), 1,70-1,86 (m, 2H), 2,00-2,07 (m, 1H), 2,21-2,36 (m, 2H),
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2,48 (t, J = 6,6 Hz, 2H), 2,58- 2,69 (m, 2H), 2,86 (t, J = 6,6 Hz, 2H), 4,26-
4,34 (m, 2H), 5,26 (dd, J = 13,0, 8,2 Hz, 2H);
MS (ESI) m/z 616 [M+H]"

<Vi du 2> Didu ché cac hop chit 2a va 2b

[+] o

X ALO~ N
NH; 4/\2 NH HN N‘N"?/\y NH
H\ Co,tBu 2 H\ co,tau R \ CO,4tBu
R, > 0 0 = . 0
2N 1BuO,C” N /Eal:o 18 A~ f A f
0NN 48 Bude 1 Buo,c NN coBe  Byrgre 2 Bu0C” N NG0By
 Ry=H 3a 5a,R;=H 6a,R;=H
4b, Ry =-(4-pyridyl) 5b, R; = -(4-pyridyl) 6b, Ry = -(4-pyridyl)
lBquCﬂN/_'\N/—COZIBu Ho:c—\N/—\N ,—CO,H
C g 1 Gy v 2
N N o R N N o~ Ry
1Bu0,6— \_J N \/\N‘/_\/\N N Ho,c— \_/ N NN/-?/\ z N
NN R, H\ coyu 2 KL co
. 0 . o
7a,R=H : ; ,(
5 ~d-pyri A~ 23, R, =H A A
Buéc 3 7b, Ry = -(4-pyridy)) Bu0,c” ) coseu Buéc 4 o R apyrany Ko, o

Budc 1: Pidu ché hop chit 5a

Triphosgen (107 mg, 0,36 mmol) dugc hoa tan trong axetonitril (5,0
mL), bd sung tir tir vio d6 hop chit 3a (500 mg, 1,03 mmol) hoa tan trong
axetonitril & 0°C. Sau do6, trietylamin (0,50 mL, 3,61 mmol) dugc bd sung
vao d6, sau d6 khudy trong 30 phat. Propagylamin (4a, 0,072 mL, 1,13
mmol) dugc bd sung vao d6 & 0°C. Sau 15 phiut, hdn hop nay dugc khiy &
nhiét d6 phong trong 1 gid, co6 dudi ap suit giam, va sau d6 nudc dugc bd
sung vao d6. Hop chét hitu co duogc chiét lap lai 3 lan st dung etyl axetat.
Dung moéi hitu co sau khi thu gom dugc lam kho trén natri sulfat khan, co
du6i 4p sudt giam va dugc phan tdch bing sic ky cot (2%
metanol/diclometan) dé thu dugc hop chit 5a (492 mg, 84%) dudi dang chét
rin mau tring. ’

'"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 = 7,6 Hz, 1H), 5,69 (t, J = 5,2 Hz, 1H), 5,89 (t, J = 5,4 Hz,
1H), 6,11 (d, J = 8,4 Hz, 1H);

3C NMR (100 MHz, CDCl3) § 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;
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MS (ESI) m/z 569 [M+H]"

Buwdéc 1: Pidu ché hop chit 5b

Hop chat 4b (200 mg, 1,51 mmol) dugc hoa tan trong axetonitril (5,0
mL), bd sung tir tir vdo d6 4-nitrophenyl cloformat (305 mg, 1,51 mmol) &
0°C. Trietylamin (0,50 mL, 3,61 mmol) dugc bd sung vao d6, sau d6 khudy
trong 30 phut. Hop chéit 3a (886 mg, 1,82 mmol) hoa tan trong axetonitril (10
mL) bd sung tir tr vao d6 & 0°C, b6 sung vao d6 diisopropyletylamin (0,324
mL, 1,82 mmol). Sau 15 phﬁt,hén_hdp nay dugc khudy & 100°C trong 12 gio.
Sau lam ngudi hdn hop xudng nhiét dd phong, nudc dugc bd sung vao do.
Hop chit hitu co dugc chiét lap lai 3 14n st dung etyl axetat. Dung méi hitu
co sau khi thu gom dugc lam kho trén natri sulfat khan, c6 dudi ap sudt giam
va duogc phan tach bing sic ky cot (5% metanol/diclometan) dé thu dugc hop
chit 5b (836 mg, 86%) duéi dang chit 1ong khong mau.

'"H NMR (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);

3C NMR (100 MHz, CDCl;) & 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]"

Buwéc 2: Piéu ché hop chit 6a

Hop chét 5a (0,8 g, 1,4 mmol) va 2-aminoetyl, 2'-azidoetyl ete (0,37 g,
2,81 mmol) dugc hoa tan trong etanol (20 mL), ) sung vao d6 CuSO4 1M
(0,28 mL, 0,28 mmol) va natri ascorbat 2M (0,21 mL, 0,42 mmol), sau dé
khudy trong 1 gio. Chét phan tng dugc loc va dung moi dugc loai bod trong
4p sudt giam. Dich c¢6 dugc phén tich bing sic ky cot silicagel NH (2%
metanol/diclometan) dé thu duoc hop chit 6a (0,45 g, 46%).

MS (ESI) m/z 699 [M+H]"
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Budc 2: Piéu ché hop chit 6b

Hop chit 6b (450 mg, 42%) thu dugc cung cich nhu dugc mo ta trong
phin didu ché hop chit 6a ngoai trir hop chit 5b (880 mg, 1,4 mmol), 2-
aminoetyl, 2'-azidoetyl ete (0,26 g, 2,00 mmol), CuSO4 1M (0,27 mL, 0,27
mmol) va natri ascorbat 2M (0,20 mL, 0,41 mmol) dugc st dung.

MS (ESI) m/z 776 [M+H]"

Budc 3: Pidu ché hop chit 7a

DOTA-tris(tBu) este (0,44 g, 0,77 mmol) dugc hoa tan trong
diclometan (15 mL), bd sung vao d6 hydroxybenzotriazol (HOBt, 0,13 g,
0,97 mmol), TBTU (0,31 g, 0,97 mmol) va diisopropyletylamin (0,224 mL,
0,13 mmol), sau dé khuéy 0 nhiét do phong trong 10 phut. Hop chit 6a (0,45
g, 0,64 mmol) hoa tan trong diclometan (5 mL) dwgc bd sung vao dé, sau d6
khudy trong 1 gid. Phan tng duoc dirng lai bang cach bd sung nuéc (20 mL),
va hop chét hitu co duoc chiét st dung diclometan (20 mL x 2). Dung mdi
hitu co dugce c6 dudi ap suét giam, va dich c6 dugc phéan tach béng sic ky cot
(4% metanol/diclometan) dé thu dugc hop chit 7a (0,32 g, 40%).

'"H NMR (400 MHz, metanol-ds) 8 1,45-1,50 (m, 69H), 1,52-1,74 (m,
4H), 1,74-1,85 (m, 2H), 1,98-2,09 (m, 4H), 2,25-2,38 (m, 6H), 3,09-3,16 (m,
6H), 3,35-3,43 (m, 4H), 3,47-3,56 (m, 4H), 3,61-3,68 (m, 2H), 3,81-3,86 (m,
4H), 4,11-4,15 (m, 2H), 4,18-4,25 (m, 2H), 4,36-4,38 (m, 4H), 4,55 (t, J =
4,8 Hz, 4H), 7,84 (s, 0,7H), 7,86 (s, 0,3H);

MS (ESI) m/z 1254 [M+H]"

Bwéc 3: Pidu ché hop chit 7b

Hop chit 7b (0,15 g, 29%) thu dugc cing cach nhu dugc md ta trong
phan diéu ché hop chit 7a ngoai trir DOTA-tris(tBu) este (270 mg, 0,46
mmol), hydroxybenzotriazol (HOBt, 0,078 g, 0,58 mmol), TBTU (0,19 g,
0,58 mmol), diisopropyletylamin (0,134 mL, 0,77 mmol), va hop chit 6b
(0,30 g, 0,39 mmol) dugc st dung.

'"H NMR (400 MHz, metanol-dy) 5 1,35-1,49 (m, 63H), 1,60-1,68 (m,
1H), 1,73-1,85 (m, 4H), 1,99-2,08 (m, 3H), 2,27-2,34 (m, 4H), 3,20-3,26 (m,
8H), 3,51 (t, J = 5,6 Hz, 4H), 3,69-3,78 (m, 5H), 3,81-3,83 (m, 1H), 4,09-
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4,23 (m, 1H), 4,46-4,56 (m, 4H), 5,03 (s, 4H), 7,41 (d, J = 6,8 Hz, 2H), 7,94
(s, 1H), 8,43 (d, J = 6,4 Hz, 2H);

MS (ESI) m/z 1331 [M+H]"

Budéc 4: Pidu ché hop chit 2a

Hop chit 7a (300 mg, 0,24 mmol) dugc bd sung vao axit 70%
trifluoroaxetic/diclometan (6 mL), sau d6 khudy trong 5 gid. Dietyl ete (20
mL) dugc ) sung vao do dé Kkét taa, va né duoc tach ra st dung viéc ly tam.
Hon hop nay dugc phin tach bing HPLC va lam kho st dung may dong khd
dé thu dwgc hop chit 2a (115 mg, 52%) duéi dang chét rin.

'"H NMR (400 MHz, D,0) § 1,31-1,44 (m, 2H), 1,45-1,55 (m, 2H),
1,66-1,75 (m, 1H), 1,79-1,88 (m, 1H), 1,93-2,02 (m, 1H), 2,14-2,22 (m, 1H),
2,52 (t, J=17,2 Hz, 2H), 3,11 (t, J = 6,8 Hz, 3H), 3,14-3,55 (m, 26H), 3,58 (t,
J = 5,2 Hz, 3H), 3,62-3,93 (m, 6H), 3,96 (t, J = 5,6 Hz, 4H), 4,18 (dd, J =
13,6, 4,8 Hz, 1H), 4,27 (dd, J = 14,4, 5,2 Hz, 1H), 4,39 (s, 2H), 4,61 (t, J =
5,2 Hz, 2H), 7,93 (s, 1H);

MS (ESI) m/z 918 [M+H]"

Buéc 4: Pidu ché hop chit 2b

Hop chit 2b (10 mg, 48%) thu dwgc cung cach nhu dugc md ta trong
phan didu ché hop chit 2a dudi dang chét rin ngoai trir hop chéit 7a (28 mg,
21 umol) va 70% axit trifloaxetic/diclometan (0,4 mL) dugc sir dung.

'"H NMR (400 MHz, D,0) & 1,31-1,44 (m, 4H), 1,51-1,62 (m, 2H),
1,64-1,75 (m, 1H), 1,79-1,87 (m, 1H), 1,90-1,99 (m, 1H), 2,11-2,19 (m, 1H),
2,49 (t, J = 7,6 Hz, 2H), 2,90-3,48 (m, 18H), 5,52 (t, J = 5,2 Hz, 3H), 3,61-
3,88 (m, 6H), 3,92 (t, J = 4,8 Hz, 3H), 4,16 (dd, J = 14,0, 5,2 Hz, 1H), 4,25
(dd, J= 14,4, 5,2 Hz, 1H), 4,59 (t, J = 4,4 Hz, 2H), 5,19 (s, 2H), 7,60 (d, J =
7,2 Hz, 2H), 8,03 (s, 1H), 8,42 (d, J= 7,2 Hz, 2H);

MS (ESI) m/z 995 [M+H]"

<Vi du 3> Pidu ché cic hop chit 2¢c va 2d
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Budc 1: Piéu ché hop chit 5¢

Axit 4-Pentaenoic (82 mg, 0,83 mmol) dugc hoa tan trong diclometan
(10 mL) va lam lanh =xubng 0°C, bd sung vao d6 N,N'-
dixyclohexylcarbodiimit (190 mg, 0,91 mmol) va hgp chit 3¢ (0,5 g, 0,83
mmol), sau d6 khudy & nhiét d6 phong trong 1 gis. Lép chét hitu co duoc loc
vai 14n va dung moi dugce loai bd trong ap suit giam. Dich ¢b dugc phén tich
bing sic ky cot (30% etylaxetat/n-hexan) dé thu dwgc hop chit 5¢ (0,29 g,
52%).

'"H NMR (400 MHz, CDCl;) & 1,34-1,67 (m, 39H), 1,68-2,02 (m, 5H),
2,16-2,32 (m, 2H), 2,37-2,56 (m, 5SH), 3,22 (t, J = 7,2 Hz, 1H), 3,29 (t, J =
7,6 Hz, 1H), 3,82-3,90 (m, 2H), 4,17-4,29 (m, 2H), 5,49-5,52 (m, 1,5H), 5,60
(d, J= 8,0 Hz, 0,5 Hz);

MS (ESI) m/z 704 [M+Na]"

Budc 1: Pidu ché hop chit 5d

Hop chat 5d (0,18 g, 79%) thu dugc cung cach nhu dugc mo ta trong
phin diéu ché hop chit 5¢ ngoai trit axit 4-pentaenoic (32 mg, 0,32 mmol),
N,N'-dixyclohexylcarbodiimit (74 mg, 0,36 mmol), va hgp chét 3¢ (0,20 g,
0,32 mmol) dugc st dung.

'"H NMR (400 MHz, CDCl;) § 1,41-1,43(m, 27), 1,44 (s, 9H), 1,51-1,63
(m, 3H), 1,76-1,88 (m, 2H), 1,93-1,96 (m, 1H), 2,01-2,08 (m, 1H), 2,20-2,36
(m, 2H), 2,46-2,53 (m, 5H), 2,57-2,60 (m, 1H), 3,26 (dt, J = 21,2, 7,7 Hz,
2H), 3,52 (q, J = 7,2 Hz, 2H), 4,24-4,35 (m, 2H), 5,05 (dd, J = 16,4, 8,0 Hz,
1H), 5,33 (dd, J= 61,2, 8,0 Hz, 1H);

MS (ESI) m/z 718 [M+Na]"
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Buéc 2: Piéu ché hop chit 6¢

Hop chét 5¢ (0,26 g, 0,38 mmol) va 2-aminoetyl, 2'-azidoetyl ete (60
mg, 0,46 mmol) dugc hoa tan trong etanol (5 mL), b6 sung vao d6 CuSO,
IM (0,076 mL, 0,076 mmol) va natri ascorbat 2M (0,057 mL, 0,11 mmol),
sau d6 khudy trong 1 gid. Chét phan tng dugc loc va dung mdi dugce loai bo
trong 4p suét giam. Dich c6 dwgc phén tich bing sic ky cot silicagel NH (3%
metanol/diclometan) dé thu dugc hop chét 6¢ (0,27 g, 87%).

'"H NMR (400 MHz, metanol-ds) & 1,37-1,55 (m, 36H), 1,56-1,70 (m,
2H), 1,71-1,94 (m, 2H), 1,95-2,14 (m, 2H), 2,24-2,40 (m, 2H), 2,58-2,91 (m,
2H), 2,92-3,12 (m, 2H), 3,33-3,48 (m, 4H), 3,49-3,76 (m, 4H), 3,77-3,92 (m,
2H), 3,96 (s, 1H), 4,45-4,28 (m, 3H), 4,46-4,65 (m, 1H);

MS (ESI) m/z 813 [M+H]"

Budce 2: Didu ché hop chit 6d

Hop chit 6d (60,0 mg, 50%) thu dugc cung cach nhu dugc mo ta trong
phdn didu ché hop chit 6¢ ngoai trr hgp chit 5d (0,10 g, 0,14 mmol), 2-
aminoetyl, 2'-azidoetyl ete (21 mg, 0,16 mmol), CuSO,4 1M (0,030 mL, 0,030
mmol) va natri ascorbat 2M (0,020 mL, 0,040 mmol) dugc st dung.

'"H NMR (400 MHz, CDCl;) § 1,23-1,30 (m, 2H), 1,40 (s, 18H), 1,42
(s, 18H), 1,68 (s, 6H), 1,74-1,87 (m, 2H), 1,99-2,09 (m, 1H), 2,24-2,35 (m,
2H), 2,41-2,47 (m, 2H), 2,70-2,75 (m, 1H), 2,96-3,08 (m, 2H), 3,20-3,31 (m,
2H), 3,28-3,54 (m, 3H), 3,81 (t, J = 8,0 Hz, 2H), 4,24-4,42 (m, 2H), 4,47-
4,55 (m, 2H), 5,59 (dd, J = 53,4, 7,4 Hz, 1H), 5,77 (dd, J = 37,6, 8,4 Hz, 1H),
7,53 (d, J= 16,4 Hz, 1H);

MS (ESI) m/z 826 (M+H)"

Budc 3: Piéu ché hop chit 7c

Este DOTA-tris(tBu) (84 mg, 0,015 mmol) dugc hoa tan trong
diclometan (5 mL), bd sung vao d6 hydroxybenzotriazol (HOBt, 25 mg, 0,019
mmol), TBTU (59 mg, 0,019 mmol) va diisopropyletylamin (0,042 mL, 0,25
mmol), sau d6 khudy & nhiét d6 phong trong 10 phut. Hop chét 6¢ (100 mg,
0,12 mmol) hoa tan trong diclometan (2 mL) dugc bd sung vao d6, sau d6

khudy trong 1 gid. Phan Gmg duoc dirng lai bing cach bd sung nudc (10 mL),
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va hop chét hitu co duoc chiét st dung diclometan (10 mL x 2). Chat phan
tng dwoc lam kho trén natri sulfat khan va c6 dudi ap sudt giam. Dich c6
dugc phén tach bing sic ky cot (3% metanol/diclometan) dé thu dugc hop
chit 7¢ (95 mg, 56%).

'H NMR (400 MHz, metanol-d4) & 1,42-1,65 (m, 63H), 1,71-1,85 (m,
2H), 1,95-3,69 (m, 40H), 3,74 (s, 3H), 3,79-3,92 (m, 2H), 3,96 (s, 1H), 4,11-
4,20 (m, 3H), 4,50-4,58 (m, 2H);

MS (ESI) m/z 1388 [M+Na]"

Buéc 3: Diéu ché hop chit 7d

Hop chit 7d (51 mg, 61%) thu dugc cung cach nhu dwgc mo ta trong
phidn diéu ché hop chit 7c¢ ngoai trt DOTA-tris(tBu) este (29 mg, 0,073
mmol) dwogc hoa tan trong diclometan (5 mL) va hydroxybenzotriazol (HOBt,
12 mg, 0,091 mmol), TBTU (29 mg, 0,091 mmol), diisopropyletylamin
(15,86 puL, 91,07 pmol) va hop chét 6d (50 mg, 60,5 umol) dugc st dung.

'"H NMR (400 MHz, CDCl;) § 0,75-0,94 (m, 2H), 1,23-1,61 (m, 63H),
1,69 (s, 5H), 1,77-1,87 (m, 2H), 2,00-2,08 (m, 3H), 2,21 (bs, 2H), 2,27-2,37
(m, 3H), 2,41-2,48 (m, 4H), 2,78 (s, 4H), 2,94-3,06 (m, 3H), 3,20-3,38 (m,
5H), 3,43-3,56 (m, 4H), 3,60 (t, J = 5,2 Hz, 2H), 3,66-3,75 (m, 5H), 3,80 (t, J
= 4,8 Hz, 2H), 4,19 (d, J = 4,0 Hz, 2H), 4,25-4,34 (m, 2H), 4,50-4,54 (m,
2H), 5,47 (dd, J = 26,8, 8,0 Hz, 1H), 5,66 (dd, J = 12,4, 8,4 Hz, 1H), 7,71 (d,
J=41,2 Hz, 1H)

MS (ESI) m/z 1381 [M+H]"

Budc 4: Piéu ché hop chit 2¢

Hop chit 7c (60 mg, 0,044 mmol) dugc ) sung vao 70% axit
trifloaxetic/diclometan (2 mL), sau dé khudy trong 4 gid. Dietyl ete (20 mL)
dugc bd sung vao do6 dé két tua, va né duogc tach ra st dung viéc ly tAm. Hén
hop ny duge phan tach bing HPLC va lam kh sir dung may déng kho dé thu
duogc hop chit 2¢ (25 mg, 58%) duéi dang chét rin.

'"H NMR (400 MHz, D,0) & 1,10-1,30 (m, 2H), 1,31-1,50 (m, 2H),
1,52-1,63 (m, 1H), 1,64-1,76 (m, 1H), 1,78-1,89 (m, 1H), 1,99-2,09 (m, 1H),
2,36-2,40 (m, 2H), 2,62-2,65 (m, 1H), 2,77-2,80 (m, 2H), 2,95-2,98 (m, 3H),
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3,00-3,19 (m, 7H), 3,21-3,42 (m, 11H), 3,46-3,47 (m, 3H), 3,49-3,72 (m,
4H), 3,82-3,86 (m, 3H), 3,95 (s, 2H), 4,01-4,15 (m, 4H), 4,53-4,56 (m, 2H),
7,84 (s, 1H);

MS (ESI) m/z 974 [M+H]"

Buéc 4: Piéu ché hop chiat 2d

Hop chit 2d (19 mg, 66%) thu dwgc cung cdch nhu dugc md ta trong
phan didu ché hop chét 2¢ duédi dang chét rin ngoai trir hop chét 7d (40 mg,
0,029 mmol) duogc st dung.

'"H NMR (400 MHz, D,0) & 1,25-1,42 (m, 2H), 1,44-1,64 (m, 2H),
1,65-1,76 (m, 1H), 1,78-1,91 (m, 1H), 1,92-2,04 (m, 1H), 2,14-2,22 (m,
0,5H), 2,52 (t, J= 7,2 Hz, 2H), 2,59 (t, J = 7,2 Hz, 1,5H), 2,64 (t, J= 7,2 Hz,
1H), 2,81 (t, J = 7,2 Hz, 1H), 2,88 (t, J = 7,2 Hz, 1H), 3,03-3,07 (m, 3H),
3,08-3,54 (m, 19H), 3,55-3,65 (m, 7H), 3,66-3,87 (m, 4H), 3,96 (t, J = 4,8
Hz, 4H), 4,17-4,22 (m, 1H), 4,25-4,28 (m, 1H), 4,62-4,64 (m, 2H), 7,92 (s,
0,6H), 7,93 (s, 0,4H);

MS (ESI) m/z 974 [M+H]"

<Vi du 4> Piéu ché hop chit 2e

o
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Budc 1: Piéu ché hop chit 9a
Hop chit 3b (600 mg, 0,997 mmol) dugc tong hop trong Vi du 1 dugc
hoa tan trong diclometan (10 mL), bd sung tir tr vao d6 N,N'-

dixyclohexylcarbodiimit (DCC, 226 mg, 1,04 mmol) & nhiét do phong. Axit
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2-(2-(2-Azidoetoxy)etoxy)axetic 8a (N;-(CH,CH,0),-CH,COOH, 226 mg,
1,20 mmol) bd sung tir tir vao d6, sau dé6 khudy trong 1 gio. Nudc dugce bd
sung vao chit phan tng, va sau d6 hop chit hitu co dugc chiét lap lai 3 14n sur
dung diclometan. Dung mdi hitu co sau khi thu gom dugc lam kho trén natri
sulfat khan, c6 duéi ap suit giam va dugc phan tich bang sic ky cot (60%
etylaxetat/n-hexan) dé thu dugc hop chit 9a (520 mg, 67%) dudi dang chét
léng khong mau.

'H NMR (400 MHz, metanol-d,) & 1,44-1,49 (m, 36H), 1,50-1,57 (m,
2H), 1,58-1,71 (m, 2H), 1,73-1,84 (m, 2H), 2,00-2,09 (m, 1H), 2,25-2,38 (m,
2H), 3,33-3,39 (m, 4H), 3,65-3,72 (m, 6H), 3,96 (d, J = 1,2 Hz, 1H), 4,11-
4,22 m, 3H), 4,33 (s, 2H), 6,32-6,36 (m, 1H);

MS (ESI) m/z 773 [M+H]"

Buéc 2: Piéu ché hop chit 10a

Hop chit 9a (490 mg, 0,634 mmol) dugc téng hop trong budc 1 & trén
duogc hoa tan trong etanol (20 mL), bd sung vao d6 10% palidin trén cacbon
(67 mg), sau d6 khudy trong 12 gid duéi hydro. Dung dich phan ung dugc
loc, rira bang etanol, va ¢ dudi 4p sudt gidm. Dich c¢d dugc phan tach bing
sic ky cot (4% metanol/diclometan, silicagel NH) dé thu duoc hop chit 10a
(425 mg, 90%) dudi dang chit 16ng khong mau.

'"H NMR (400 MHz, metanol-ds) & 1,34-1,39 (m, 2H), 1,44-1,49 (m,
36H), 1,51-1,65 (m, 4H), 1,73-1,84 (m, 2H), 2,00-2,07 (m, 1H), 2,31 (q, J =
6,8 Hz, 2H), 2,80 (t, J = 5,2 Hz, 2H), 3,33-3,40 (m, 1H), 3,52 (q, J = 5,2 Hz,
2H), 3,61-3,66 (m, 3H), 3,69-3,71 (m, 1H), 3,97 (d, J = 1,2 Hz, 1H), 4,11 (s,
1H), 4,13-4,21 (m, 2H), 4,32 (s, 2H);

MS (ESI) m/z 747 [M+H]"

Budc 3: Piéu ché hop chit 11a

Este DOTA-tris(tBu) (55 mg, 0,096 mmol) dugc hoa tan trong
diclometan (2,0 mL), bd sung vao d6 hydroxybenzotriazol (HOBt, 22 mg,
0,160 mmol), TBTU (52 mg, 0,160 mmol) va diisopropyletylamin (0,042 mL,
0,241 mmol), sau d6 khudy & nhiét do phong trong 10 phut. Hop chit 10a (60

mg, 0,080 mmol) duogc téng hop trong budc 2 & trén hoa tan trong diclometan
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(2,0 mL) dugc bd sung vao d6, sau do khudy & nhiét d6 phong trong 1 gio.
Nude dugce bd sung vao chit phan tng, va sau d6 hop chit hitu co dugc chiét
lap lai 3 1an st dung diclometan. Durig moi hitu co sau khi thu gom dugc lam
kho trén natri sulfat khan, c6 dudi ap sudt giam va dugc phan tach bing sic
ky cdt (3% metanol/diclometan) dé thu dugc hop chét 11a (75 mg, 71%) duéi
dang chit 1ong khong mau.

'H NMR (400 MHz, metanol-d;) & 1,44-1,50 (m, 63H), 1,54-1,65 (m,
4H), 1,73-1,82 (m, 2H), 2,00-2,09 (m, 3H), 2,15-2,34 (m, 6H), 2,59-3,25 (br
s, 16H), 3,38-3,40 (m, 2H), 3,55-3,57 (m, 3H), 3,62 (s, 2H), 3,63-3,69 (m,
3H), 3,97 (s, 2H), 4,08 (s, 2H), 4,09-4,21 (m, 3H), 4,31 (s, 2H);

MS (ESD) m/z 1302 [M+H]"

Budc 4: Diéu ché hop chit 2e

Hop chét 11a (50 mg, 0,038 mmol) dugc tdng hop trong buéc 3 & trén
dugc hoa tan trong 70% axit trifloaxetic/diclometan (0,5 mL), sau d6 khudy &
nhiét d6 phong trong 4 gid. Chit phan Gng dugc cd dudi ap sudt giam va
phan tach bing sic ky long hiéu ning cao (HPLC) dé thu dugc hop chat 2e
(26 mg, 74%) dudi dang chit rin mau tring.

'"H NMR (400 MHz, D,0) § 1,16-1,30 (m, 2H), 1,36-1,50 (m, 2H),
1,52-1,62 (m, 1H), 1,64-1,73 (m, 1H), 1,76-1,86 (m, 1H), 1,98-2,06 (m, 1H),
2,35 (td, J = 17,2, 1,6 Hz, 2H), 2,86-3,38 (m, 20H), 3,48-3,60 (m, 10H), 3,70-
3,91 (br s, 3H), 3,96 (s, 2H), 4,00-4,12 (m, 3H), 4,25 (s, 2H);

MS (ESI) m/z 910 [M+2H]"

<Vi du 5> Piéu ché cic hop chat 2f, 2g va 2h
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Buwée 1: Diéu ché hop chit 12a

Lysin (Fmoc-Lys(Z)-OH, 275 mg, 0,546 mmol) dugc hoa tan trong
diclometan (10 mL), b sung vao d6 hydroxybenzotriazol (HOBt, 123 mg,
0,1910 mmol), TBTU (292 mg, 0,910 mmol) va diisopropyletylamin (0,238
mL, 1,37 mmol), sau d6 khudy & nhiét do phong trong 10 phat. Hop chét 10a
(340 mg, 0,455 mmol) dugc téng hop trong budc 2 & Vi du 4 hoa tan trong
diclometan (5,0 mL) dugc bd sung vao d6, sau d6 khudy & nhiét do phong
trong 1 gio. Nudc dugc bd sung vao chit phan tng, va sau d6 hop chét hitu
co dugce chiét lap lai 3 1an st dung diclometan. Dung mdi hitu co sau khi thu
gom duoc lam kho trén natri sulfat khan, cd dudi ap suit giam va dugc phan
tach bang sic ky cdt (2% metanol/diclometan). Diclometan (15 mL) duoc bd
sung vao hop chét thu duoc, bd sung vao d6 piperidin (0,043 mL, 0,438
mmol), sau d6 khudy & nhiét dd phong trong 24 gio. Chét phan ung dugc cd
duéi 4p sudt giam, va dich c6 dwgc phin tach bang sic ky cot (3%
metanol/diclometan, silicagel NH) dé thu dwgc hop chéit 12a (480 mg, 84%)
dudi dang chat 1ong khong mau.

'"H NMR (400 MHz, metanol-ds) § 1,34-1,39 (m, 2H), 1,44-1,48 (m,
36H), 1,50-1,70 (m, 10 H), 1,72-1,84 (m, 2H), 2,00-2,08 (m, 1H), 2,24-2,38
(m, 2H), 3,11 (t, J = 6,8 Hz, 2H), 3,33-3,41 (m, 4H), 3,55 (q, J = 5,2 Hz,
2H), 3,61-3,68 (m, 4H), 3,96 (d, J = 1,6 Hz, 1H), 4,08 (d, J = 1,2 Hz, 1H),
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4,10-4,21 (m, 3H), 4,31 (s, 1H), 5,06 (s, 2H), 7,27-7,32 (rh, 1H), 7,33-7,34
(m, 4H); |

MS (ESI) m/z 1010 [M+H]"

Buéc 2: Piéu ché hop chit 13a

Este DOTA-tris(tBu) (211 mg, 0,369 mmol) duoc hoda tan trong
diclometan (10 mL), bd sung vao d6 hydroxybenzotriazol (HOBt, 83 mg,
0,614 mmol), TBTU (197 mg, 0,614 mmol) va diisopropyletylamin (0,161
mL, 0,921 mmol), sau d6 khudy & nhiét d6 phong trong 10 phut. Hop chét
12a (310 mg, 0,307 mmol) dugc tdng hop trong budc 1 & trén hoa tan trong
diclometan (5,0 mL) duogc bb sung vao do6, sau 4o khuéy & nhiét do phong
trong 1 gid. Nudc dugce bd sung vao chit phan tng, va sau d6 hop chét hitu
co dugc chibt 1dp lai 3 1an sir dung diclometan. Dung mdi hitu co sau khi thu
gom duoc lam kho trén natri sulfat khan, c6 dudi ap suit giam va dugc phéan
tach bing sic ky cot (5% metanol/diclometan) d8 thu duoc hop chit 13a (323
mg, 67%) dudi dang chét 16ng khong mau.

'H NMR (400 MHz, metanol-d4) & 1,36-1,39 (m, 2H), 1,44-1,49 (m,
63H), 1,51-1,73 (m, 8H), 1,75-1,84 (m, 2H), 2,00-2,07 (m, 3H), 2,08-2,26
(m, 4H), 2,28-2,36 (m, 3H), 2,38-3,05 (br s, 12H), 3,11 (t, J = 6,6 Hz, 2H),
3,16-3,28 (m, 4H), 3,36 (t, J = 6,6 Hz, 2H), 3,38-3,52 (br s, 3H), 3,54 (q, J =
4,0 Hz, 2H), 3,58-3,68 (m, 5H), 3,97 (d, J = 4,4 Hz, 1H), 4,07 (S, 1H), 4,09-
4,22 (m, 3H), 4,26-4,28 (m, 1H), 4,31 (s, 1H), 5,06 (s, 2H), 7,26-7,32 (m,
1H), 7,33-7,38 (m, 4H);

MS (ESD) m/z 1565 [M+2H]"

Buéc 3: Pidu ché hop chit 14a

Hop chét 13a (300 mg, 0,192 mmol) dugc tdng hop trong budc 2 & trén
duoc hoa tan trong etanol (20 mL), bd sung vao d6 10% palidin trén cacbon
(20 mg), sau do khudy trong 2 gio duéi hydro. Dung dich phan tng dugc loc,
rira bing etanol, va co6 duéi ap suit giam. Dich c6 dugc phan tach bang séc
ky cot (4% metanol/diclometan, silicagel NH) dé thu dugc hop chit 14a (260
mg, 95%) dudi dang chét 1ong khong mau.
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'"H NMR (400 MHz, metanol-d;) & 1,33-1,42 (m, 4H), 1,44-1,49 (m,
63H), 1,51-1,57 (m, 4H), 1,59-1,73 (m, 4H) 1,74-1,85 (m, 3H), 2,00-2,08 (m,
3H), 2,09-2,27 (br s, 4H), 2,29-2,38 (m, 3H), 2,60-2,65 (m, 2H), 2,68 (t, J =
7,2 Hz, 2H), 2,73-2,94 (br s, 7H), 3,05-3,17 (br s, 3H), 3,25-3,28 (m, 2H),
3,34-3,39 (m, 2H), 3,43 (br s, 1H), 3,47-3,39 (m, 1H), 3,53-3,57 (m, 3H),
3,63 (s, 2H), 3,65-3,68 (m, 2H), 3,98 (d, J= 5,6 Hz, 1H), 4,09 (s, 1H), 4,11-
4,22 (m, 3H), 4,32 (s, 2H);

MS (ESD) m/z 1430 [M+H]"

Buéc 4: Pidu ché hop chit 15a

Axit 4-Phenylbutyric (8,4 mg, 0,050 mmol) dugc hoa tan trong
diclometan (1,0 mL), bd sung vao d6 hydroxybenzotriazol (HOBt, 11 mg,
0,084 mmol), TBTU (27 mg, 0,084 mmol) va diisopropyletylamin (0,022 mL,
0,126 mmol), sau d6 khudy & nhiét 6 phong trong 10 phut. Hop chét 14a (60
mg, 0,042 mmol) dugc tong hop trong budc 3 & trén hoa tan trong diclometan
(1,0 mL) duoc bd sung vao do, sau d6 khudy & nhiét d6 phong trong 2 gio.
Nuée duge bd sung vao chit phan tng, va sau d6 hop chit hitu co dugc chiét
lap lai 3 14n st dung diclometan. Dung moi hitu co sau khi thu gom dugc lam
kho trén natri sulfat khan, c¢6 dudi 4p suat gidm va dugc phan tach bang sic
ky c6t (4% metanol/diclometan) dé thu duoc hop chét 15a (17 mg, 26%) duéi
dang chit 1ong khong mau.

'"H NMR (400 MHz, metanol-d;) 6 1,44-1,48 (m, 63H), 1,51-1,71 (m,
6H), 1,74-1,84 (m, 4H), 1,86-1,94 (m, 2H), 1,98-2,15 (m, 6H), 2,19 (t, J =
7,4 Hz, 2H), 2,24-2,34 (m, 3H), 2,36-3,04 (br s, 3H), 2,61 (t, J = 7,8 Hz, 2H),
2,63-3,04 (br s, 10H), 3,12-3,19 (m, 3H), 3,25-3,26 (m, 4H), 3,35-3,37 (m,
4H), 3,47-3,56 (m, 5H), 3,59-3,68 (m, 4H), 3,97 (d, J = 4,0 Hz, 1H), 4,08-
4,22 (m, 4H), 4,31 (s, 2H), 7,1-7,18 (m, 3H), 7,24-7,27 (m, 2H);

MS (ESI) m/z 1577 [M+H]"

Budce 4: Didu ché hop chit 15b

Hop chit 15b (17 mg, 26%) thu dugc cing cach nhu duge md ta trong
phin didu ché hop chit 15a duéi dang chéit 16ng khong mau ngoai trir axit 4-

(p-tolyl)butyric (12 mg, 0,063 mmol), hydroxybenzotriazol (HOBt, 14 mg,
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0,106 mmol), TBTU (34 mg, 0,106 mmol), diisopropyletylamin (0,028 mL,
0,159 mmol) va hop chit 14a (76 mg, 0,053 mmol) dugc tdng hop trong buéc
3 ¢ trén dugc st dung.

MS (ESI) m/z 1590 [M+H]"

Budc 4: Diéu ché hop chit 15¢

Hop chéit 15¢ (36 mg, 51%) thu dugc cling cach nhu dugec md ta trong
phin diéu ché hop chait 15a duéi dang chét 16ng khéng mau ngoai trir axit 4-
(p-iodophenyl)butyric (15 mg, 0,050 mmol), hydroxybenzotriazol (HOBt, 11
mg, 0,084 mmol), TBTU (27 mg, 0,084 mmol), diisopropyletylamin (0,022
mL, 0,126 mmol) va hop chit 14a (6'0 mg, 0,042 mmol) dugc tdng hop trong
budc 3 ¢ trén duoc st dung.

'H NMR (400 MHz, metanol-d;) & 1,44-1,48 (m, 63H), 1,51-1,57 (m,
4H), 1,58-1,70 (m, 3H), 1,71-1,82 (m, 3H), 1,84-1,92 (m, 3H), 1,93-2,15 (m,
5H), 2,18 (t, J= 17,6 Hz, 2H), 2,20-2,34 (m, 5H), 2,36-2,56 (br s, 3H), 2,58 (t,
J=17,6 Hz, 2H), 2,61-2,76 (br s, 3H), 2,81 (s, 2H), 2,86-3,09 (br s, 5H), 3,11-
3,18 (m, 3H), 3,20-3,26 (m, 3H), 3,35-3,39 (m, 2H), 3,42-3,48 (br s, 2H),
3,53 (q, J = 4,0 Hz, 2H), 3,62 (s, 2H), 3,64-3,69 (m, 3H), 3,97 (d, J = 3,6 Hz,
1H), 4,08 (s, 1H), 4,10-4,23 (m, 4H), 4,31 (s, 2H), 6,32-6,36 (m, 1H), 6,99
(d, J = 8,4 Hz, 2H), 7,60 (d, J = 8,0 Hz, 2H);

MS (ESI) m/z 1702 [M+H]"

Budc 5: Piéu ché hop chit 2f

Hop chit 15a (14 mg, 0,0089 mmol) dugc tdng hop trong budc 4 & trén
dugc hoa tan trong 70% axit trifloaxetic/diclometan (0,5 mL), sau dé khudy &
nhiét d6 phong trong 1 gid. Chit phan Gng duge cd dudi 4p sudt giam, va
dich ¢6 dugc phan tach bing sic ky 1éng hiéu ning cao (HPLC) dé thu dugc
hop chét 2f (7 mg, 67%) duéi dang chét rin mau tring.

'"H NMR (400 MHz, D,0) & 1,22-1,31 (m, 4H), 1,39 (p, J = 7,4 Hz,
2H), 1,42-1,51 (m, 2H), 1,57-1,73 (m, 4H), 1,79 (p, J = 7,6 Hz, 2H), 1,82-
1,89 (m, 1H), 2,01-2,09 (m, 1H), 2,13 (t, J= 7,2 Hz, 2H), 2,39 (t, J = 7,2 Hz,
2H), 2,51 (t, J = 7,4 Hz, 2H), 2,53-3,00 (br s, 3H), 3,03 (t, J = 6,8 Hz, 2H),
3,09-3,43 (m, 18H), 3,47 (q, J = 5,2 Hz, 2H), 3,48-3,60 (m, 6H), 3,61-3,91
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(br s, 5H), 3,96 (s, 2H), 4,00-4,16 (m, 3H), 4,25 (s, 2H), 7,13-7,17 (m, 3H),
7,22-7,27 (m, 2H);

MS (ESI) m/z 1183 [M+H]", 1181 [M-HJ

Budc 5: Diéu ché hop chit 2g

Hop chit 2g (10 mg, 36%) thu dugc cung cach nhu dugc md ta trong
phin didu ché hop chit 2f duéi dang chit rdn mau tring ngoai trir hop chit
15b (37 mg, 0,023 mmol) dugc tdng hop trong budc 4 & trén va 70% axit
trifloaxetic/diclometan (0,5 mL) dugc st dung.

'"H NMR (400 MHz, D,0) § 1,14-1,26 (m, 4H), 1,35 (p, J = 6,8 Hz,
2H), 1,39-1,48 (m, 2H), 1,50-1,63 (m, 3H), 1,66-1,69 (m, 1H), 1,72 (p, J =
7,2 Hz, 2H), 1,82 (p, J = 7,2 Hz, 1H), 2,01 (p, J = 7,0 Hz, 1H), 2,08 (t, J =
7,2 Hz, 2H), 2,15 (s, 3H), 2,35 (t, J = 7,2 Hz, 2H), 2,43 (t, J = 7,4 Hz, 2H),
2,66-2,98 (br s, 2H), 2,99 (t, J = 6,6 Hz, 2H), 3,01-3,40 (m; 18H), 3,44 (q, J
= 5,0 Hz, 2H), 3,48-3,56 (m, 5H), 3,57-3,88 (br s, 6H), 3,92 (s, 2H), 3,98-
4,12 (m, 4H), 4,21 (s, 2H), 7,01 (d, J = 8,0 Hz, 2H), 7,04 (d, J = 8,0 Hz, 2H);

MS (ESI) m/z 1198 [M+H]", 1196 [M-H]

Budc 5: Pidu ché hop chit 2h

Hop chit 2h (13 mg, 54%) thu dugc cung cdch nhu dwgc md ta trong
phin didu ché hop chit 15a dudi dang chit rin mau trdng ngoai trir hop chit
15¢ (30 mg, 0,018 mmol) dugc téng hop trong budc 4 & trén va 70% axit
trifloaxetic/diclometan (0,5 mL) dugc sir dung.

'H NMR (400 MHz, D,0) & 1,18-1,30 (m, 4H), 1,37 (p, J = 6,8 Hz,
2H), 1,41-1,52 (m, 2H), 1,54-1,67 (m, 3H), 1,70-1,74 (m, 1H), 1,78 (t, J =
7,4 Hz, 2H), 1,81-1,90 (m, 1H), 1,98-2,07 (m, 1H), 2,11 (t, J = 7,2 Hz, 2H),
2,39 (t, J = 7,2 Hz, 2H), 2,48 (t, J = 7,4 Hz, 2H), 3,00 (t, J = 6,8 Hz, 2H),
3,02-3,26 (m, 17H), 3,29-3,35 (m, 2H), 3,48 (q, J = 4,4 Hz, 2H), 3,52-3,58
(m, 6H), 3,60-3,93 (br s, 7H), 3,97 (s, 2H), 4,03-4,17 (m, 3H), 4,25 (s, 2H),
6,95 (d, J = 8,4 Hz, 2H), 7,59 (d, J = 8,4 Hz, 2H);

MS (ESI) m/z 1309 [M+H]", 1307 [M-H]

<Vi du 6> Piéu ché hop chit 2i
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Buwée 1: Didu ché hop chit 9b

Hop chit 3b (691 mg, 1,15 mmol) dugc téng hop trong Vi du 1 dugce
hoa tan trong diclometan (10 mL), bd sung vao d6 N,N'-
dixyclohexylcarbodiimit (DCC, 3710 mg, 1,79 mmol) & nhiét d6 phong. Axit
2-(2-Azidoetoxy)axetic 8b (N3;-CH,CH,0-CH,COOH, 200 mg, 1,38 mmol)
dugc bd sung vao d6, sau d6 khudy trong 1 gid. Nuéc duge bd sung vao chit
phan Ung, va sau dé hop chit hitu co dwgc chiét lip lai 3 1dn st dung
diclometan. Dung mdi hitu co sau khi thu gom dwgc lam kho trén natri sulfat
khan, c¢d dudi &p sudt giam va dugc phén tach bing sic ky cot (40%
etylaxetat/n-hexan) dé thu dugc hop chit 9b (670 mg, 80%) duéi dang chét
16ng khong mau.

'"H NMR (400 MHz, metanol-ds) & 1,44-1,51 (m, 36H), 1,52-1,67 (m,
4H), 1,71-1,84 (m, 2H), 2,00-2,09 (m, 1H), 2,25-2,38 (m, 2H), 3,36 (q, J =
7,5 Hz, 2H), 3,41-3,45 (m, 2H), 3,66 (t, J = 5,0 Hz, 1H), 3,71 (t, J= 5,0 Hz,
1H), 3,97 (d, J = 0,8 Hz, 1H), 4,11 (d, J = 1,2 Hz, 1H), 4,12-4,23 (m, 3H),
4,32 (s, 2H), 6,34 (p, J = 4,2 Hz, 2H);

MS (ESD) m/z 729 [M+H]"

Budc 2: Diéu ché hop chit 10b

Hop chit 9b (650 mg, 0,892 mmol) dugc tdng hop trong budc 1 & trén

dugc hoa tan trong etanol (20 mL), bd sung vao d6 10% palidin trén cacbon
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(95 mg), sau d6 khudy trong 12 gio duéi hydro. Dung dich phin tng dugc
loc, rira bing etanol, va cd dudi ap suit giam. Dich cd dugc phan tach bing
sdc ky cot (2% metanol/diclometan, silicagel NH) dé thu dugc hop chit 10b
(573 mg, 91%) du6i dang chét 16ng khong mau.

'H NMR (400 MHz, metanol-d4) & 1,37-1,42 (m, 2H), 1,44-1,49 (m,
36H), 1,51-1,67 (m, 4H), 1,71-1,84 (m, 2H), 1,99-2,09 (m, 1H), 2,29-2,34
(m, 2H), 2,84 (p, J = 5,2 Hz, 2H), 3,35-3,40 (m, 1H), 3,54 (t, J = 5,4 Hz,
1H), 3,59 (t, J = 5,4 Hz, 1H), 3,98 (d, J = 0,8 Hz, 1H), 4,07 (s, 1H), 4,09-
4,21 (m, 2H), 4,31 (s, 2H);

MS (ESI) m/z 703 [M+H]"

Buée 3: Diéu ché hop chét 11b

Este DOTA-tris(tBu) (82 mg, 0,143 mmol) dugc hoa tan trong
diclometan (2,0 mL), bd sung viao @6 hydroxybenzotriazol (HOBt, 32 mg,
0,239 mmol), TBTU (77 mg, 0,239 mmol) va diisopropyletylamin (0,062 mL,
0,358 mmol), sau d6 khudy & nhiét d6 phong trong 10 phat. Hop chit 10b (84
mg, 0,120 mmol) dugc tdng hop trong budc 2 & trén hoa tan trong diclometan
(2,0 mL) dugc bd sung vao d6, sau d6 khudy & nhiét dd phong trong 1 gio.
Nudc duoc ) sung vao chit phan tng, va sau d6 hop chit hiru co duogc chiét
lap lai 3 1an st dung diclometan. Dung mdi hitu co sau khi thu gom dugc lam
kho trén natri sulfat khan, c¢6 dudi ap suit giam va dwgc phan tach bing sic
ky cot (2% metanol/diclometan) dé thu dugc hop chit 11b (65 mg, 43%) dudi
dang chét long khéng mau.

'"H NMR (400 MHz, metanol-d,) § 1,44-1,49 (m, 63H), 1,51-1,54 (m,
2H), 1,57-1,65 (m, 2H), 1,75-1,84 (m, 2H), 2,04-2,09 (m, 2H), 2,30-2,34 (m,
2H), 2,81-3,25 (br s, 18H), 3,35-3,54 (br s 7H), 3,55 (t, J = 5,4 Hz, 2H), 3,61
(t, J = 5,2 Hz, 2H), 3,98 (s, 2H), 4,06 (s, 1H), 4,10-4,22 (m, 2H), 4,29 (s,
2H);

MS (ESI) m/z 1258 [M+H]"

Buéc 4: Didu ché hop chit 2i |

Hop chét 11b (55 mg, 0,044 mmol) dugc tdng hop trong bude 3 & trén

duoc hoa tan trong 70% axit trifloaxetic/diclometan (0,5 mL), sau do6 khudy &
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nhiét do phong trong 4 gid. Chit phan Gng dugc cd duéi ap suit giam, va
dich c¢6 dugc phén tach bing sic ky long hiéu ning cao (HPLC) dé thu dugc
hop chét 2i (17 mg, 45%) dudi dang chit rin mau tring.

'"H NMR (400 MHz, D,0) & 1,20-1,34 (m, 2H), 1,42-1,54 (m, 2H),
1,56-1,65 (m, 1H), 1,70-1,77 (m, 1H), 1,86 (p, J = 7,4 Hz, 1H), 2,05 (p, J =
7,2 Hz, 1H), 2,39 (t, J= 7,2 Hz, 2H), 2,84-3,49 (m, 20H), 3,51 (t, J= 5,0 Hz,
1H), 3,55 (t, J = 4,0 Hz, 1H), 3,58-3,62 (br s, 4H), 3,63-3,95 (br s, 3H), 4,00
(s, 2H), 4,05 (s, 1H), 4,07-4,17 (m, 2H), 4,29 (s, 2H);

MS (ESI) m/z 865 [M+H]", 863 [M-H]

<Vi du 7> Diéu ché cic hop chit 2j va 2k
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Budc 1: Diéu ché hop chit 12b

Lysin (Fmoc-Lys(Z)-OH, 386 mg, 0,768 mmol) duwgc hoa tan trong
diclometan (10 mL), bd sung vao @6 hydroxybenzotriazol (HOBt, 173 mg,
1,28 mmol), TBTU (411 mg, 1,28 mmol) va diisopropyletylamin (0,335 mL,
1,92 mmol), sau d6 khudy & nhiét do phong trong 10 phut. Hop chat 10b (450
mg, 0,640 mmol) duoc tdng hop trong budc 2 clia Vi du 6 hoa tan trong
diclometan (5,0 mL) dugc bd sung vao d6, sau d6 khudy & nhiét do phong
trong 1 gio. Nude duge bd sung vao chit phan ung, va sau d6 hop chét hiru
co dugce chiét lap lai 3 lan st dung diclometan. Dung mdi hitu co sau khi thu

gom dugc lam kho trén natri sulfat khan, c6 dudi ap sudt giam va dugc phéin
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tach bang sic ky cot (2% metanol/diclometan). Diclometan (15 mL) dugc )
sung vao hop chit thu dugc, bd sung vao d6 piperidin (0,050 mL, 0,505
mmol), sau d6 khudy & nhiét 46 phong trong 24 gid. Chét phan tng dugc cod
dudi 4p sudt giam, va dich cd dugc phan tich bing sic ky cot (3%
metanol/diclometan, silicagel NH) dé thu dugc hop chit 12b (380 mg, 61%)
dudi dang chit 1ong khong mau.

'"H NMR (400 MHz, metanol-d;) & 1,33-1,41 (m, 4H), 1,44-1,48 (m,
36H), 1,51-1,72 (m, 8H), 1,74-1,84 (m, 2H), 1,99-2,08 (m, 1H), 2,24-2,38
(m, 2H), 3,11 (t, J = 6,8 Hz, 2H), 3,24-3,28 (m, 1H), 3,34-3,46 (m, 3H), 3,55
(t, J= 5,4 Hz, 1H), 3,60 (t, J = 5,4 Hz, 1H), 3,96 (s, 1H), 4,05 (d, J = 1,2 Hz,
1H), 4,16-4,22 (m, 3H), 4,29 (s, 1H), 5,05 (s, 2H), 7,26-7,32 (m, 1H), 7,33-
7,38 (m, 4H);

MS (ESD) m/z 966 [M+H]"

Buéc 2: Diéu ché hop chit 13b

Este DOTA-tris(tBu) (271 mg, 0,472 mmol) dugc hoa tan trong
diclometan (10 mL), bd sung vao d6 hydroxybenzotriazol (HOBt, 106 mg,
0,787 mmol), TBTU (253 mg, 0,787 mmol) va diisopropyletylamin (0,206
mL, 1,18 mmol), sau d6 khudy & nhiét do phong trong 10 phut. Hop chét 12b
(380 mg, 0,394 mmol) dugc téng hop trong buéc 1 & trén hoa tan trong
diclometan (5,0 mL) dugc bd sung vao d6, sau d6 khudy & nhiét d0 phong
trong 1 gio. Nudc dugce bd sung vao chit phan tng, va sau d6 hop chét hiru
co duge chiét 1ap lai 3 14n st dung diclometan. Dung méi hitu co sau khi thu
gom dugc lam kho trén natri sulfat khan, c6 dudi ap suit giam va dugc phéan
tach bing sic ky cot (3% metanol/diclometan) dé thu duogc hop chat 13b (487
mg, 81%) dudi dang chét 16ng khong mau.

'"H NMR (400 MHz, metanol-d) & 1,44-1,49 (m, 63H), 1,51-1,53 (m,
2H), 1,59-1,66 (m, 4H), 1,75-1,84 (m, 4H), 2,01-2,09 (m, 3H), 2,10-2,26 (br
s, 4H), 2,27-2,34 (m, 3H), 2,38-2,94 (br s, 12H), 2,95-3,21 (m, 6H), 3,23-
3,27 (m, 2H), 3,32-3,64 (m, 8H), 3,99-4,08 (m, 2H), 4,11-4,22 (m, 3H), 4,30
(s, 2H), 5,06 (s, 2H), 7,28-7,31 (m, 1H), 7,33-7,34 (m, 4H);

MS (ESI) m/z 1520 [M+H]"
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Budc 3: Pidu ché hop chit 14b

Hop chit 13b (467 mg, 0,307 mmol) dugc téng hop trong budc 2 & trén
dugc hoa tan trong etanol (20 mL), bd sung vao d6 10% palidin trén cacbon
(33 mg), sau d6 khudy trong 2 gid duéi hydro. Dung dich phan @ng dwoc loc,
rira bang etanol, va ¢ duéi ap sudt giam. Dich c¢6 dugc phan tach bing sic
ky cot (2% metanol/diclometan, silicagel NH) dé thu duoc hop chit 14b (366
mg, 86%) du6i dang chit 16ng khong mau.

'H NMR (400 MHz, metanol-d;) & 1,44-1,49 (m, 63H), 1,51-1,67 (m,
8H), 1,74-1,84 (m, 3H), 1,89-2,00 (br s, 1H), 2,01-2,08 (m, 2H), 2,09-2,26
(br s, 5H), 2,29-2,34 (m, 2H), 2,36-2,62 (br s, 5H), 2,63-2,68 (m, 2H), 2,70-
3,22 (br s 10H), 3,26 (t, J = 7,6 Hz, 2H), 3,39 (t, J = 7,2 Hz, 2H), 3,42-3,73
(m, 6H), 3,95-4,06 (m, 2H), 4,08-4,21 (m, 4H), 4,32 (s, 2H);

MS (ESI) m/z 1386 [M+H]"

Budc 4: Diéu ché hop chit 15d

Axit 4-(p-Tolyl)butyric (11 mg, 0,059 mmol) dugc hoa tan trong
diclometan (1,0 mL), bd sung vao d6 hydroxybenzotriazol (HOBt, 13 mg,
0,098 mmol), TBTU (32 mg, 0,098 mmol) va diisopropyletylamin (0,026 mL,
0,147 mmol), sau d6 khudy & nhiét do phong trong 10 phut. Hop chét 14b (68
mg, 0,049 mmol) dugc tong hop trong budc 3 & trén hoa tan trong diclometan
(1,0 mL) duoc bd sung vao d6, sau do khudy ¢ nhiét d6 phong trong 2 gio.
Nuéc duge bd sung vao chit phan (g, va sau d6 hop chat hitu co dugce chiét
lap lai 3 1an st dung diclometan. Dung mdi hitu co sau khi thu gom duoc lam
kho trén natri sulfat khan, c6 dudi 4p sudt giam va dugc phan tach bang séc
ky cot (4% metanol/diclometan) dé thu dwgc hop chit 15d (60 mg, 42%) dudi
dang chét 16ng khong mau.

Budc 4: Pidu ché hop chit 15¢

Hop chit 15e¢ (36 mg, 51%) thu dugc cung cdch nhu dugc md ta trong
phin diéu ché hop chit 15a dudi dang chét 16ng khong mau ngoai trr axit 4-
(p-iodophenyl)butyric (32 mg, 0,104 mmol), hydroxybenzotriazol (HOBt, 23
mg, 0,173 mmol), TBTU (56 mg, 0,173 mmol), diisopropyletylamin (0,045
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mL, 0,260 mmol) v hgp chit 14b (120 mg, 0,087 mmol) dugc téng hop
trong budc 3 ¢ trén dugc st dung.

'H NMR (400 MHz, CDCl;) & 0,82-0,96 (m, 2H), 0,97-1,14 (m, 2H),
1,16-1,37 (m, 6H), 1,42-1,50 (m, 63 H), 1,53-1,69 (m, 2H), 1,71-1,96 (m,
5H), 1,99-2,10 (m, 3H), 2,11-2,38 (m, 11H), 2,41-2,68 (m, 6H), 2,81 (s, 3H),
2,82-3,11 (br s, 7H), 3,16-3,33 (m, 5H), 3,35-3,61 (m, 5H), 3,63-3,75 (m,
2H), 3,90 (s, 2H), 4,10 (d, J = 3,2 Hz, 1H), 4,24-4,35 (m, 3H), 5,60 (q, J =
7,6 Hz, 1H), 6,97 (d, J = 8,0 Hz, 2H), 7,55 (d, J = 8,0 Hz, 2H);

MS (ESI) m/z 1658 [M+H]" |

Buéc 5: Didu ché hop chit 2j

Hop chit 15d (24 mg, 0,016 mmol) duogc tdng hop trong budc 4 & trén
duoc hoa tan trong 70% axit trifloaxetic/diclometan (0,5 mL), sau do khudy &
nhiét d0 phong trong 1 gio. Chét phan tng dugc cd dudi ap suit giam, va
dich c6 dugc phan tach bang sic ky 16ng hiéu ning cao (HPLC) dé thu duogc
hop chét 2j (6,7 mg, 37%) dudi dang chit rin mau tring.

'H NMR (400 MHz, D,0) & 1,16-1,28 (m, 4H), 1,35-1,48 (m, 4H),
1,52-1,64 (m, 3H), 1,65-1,70 (m, 1H), 1,74 (t, J = 7,6 Hz, 2H), 1,79-1,87 (m,
1H), 2,00-2,05 (m, 1H), 2,10 (t, J = 7,0 Hz, 2H), 2,16 (s, 3H), 2,36 (t, J = 6,6
Hz, 2H), 2,44 (t, J = 7,2 Hz, 2H), 2,82-3,10 (m, 8H), 3,11-3,27 (m, 9H),
3,28-3,38 (m, 4H), 3,39-3,49 (m, 4H), 3,50-3,80 (m, 7H), 3,93 (s, 2H), 3,98-
4,12 (m, 3H), 4,19 (s, 2H), 7,02 (d, J = 8,0 Hz, 2H), 7,06 (d, J = 7,2 Hz, 2H);

MS (ESI) m/z 1153 [M+H]", 1151 [M-HJ

Buéc 5: Didu ché hop chit 2k

Hop chit 2k (4,0 mg, 53%) thu dugc cung cach nhu dugec md ta trong
phin diéu ché hop chit 2j duéi dang chét rén mau tring ngoai trir hop chit
15e (10 mg, 0,0060 mmol) dugc tdng hop trong budc 4 & trén dugc sit dung.

'H NMR (400 MHz, D,0) § 1,15-1,27 (m, 4H), 1,28-1,36 (m, 2H),
1,38-1,48 (m, 2H), 1,54-1,64 (m, 3H), 1,66-1,68 (m, 1H), 1,74 (p, J = 7.4 Hz,
2H), 1,79-1,87 (m, 1H), 1,98-2,03 (m, 1H), 2,08 (t, J = 7,0 Hz, 2H), 2,36 (t, J
= 7,4 Hz, 2H), 2,43 (t, J = 7,2 Hz, 2H), 2,71-2,87 (br s, 3H), 2,96 (t, J = 6,6
Hz, 2H), 3,03-3,33 (m, 17H), 3,38-3,49 (m, 3H), 3,52-3,89 (br s, 6H), 3,94
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(d, J = 4,4 Hz, 2H), 4,00-4,14 (m, 4H), 4,19 (s, 2H), 6,90 (d, J = 8,4 Hz, 2H),
7,54 (d, J = 8,0 Hz, 2H);

MS (ESI) m/z 1266 [M+H]", 1264 [M-H]J

<Vi du 8> Diéu ché hop chit 21

o o
HyN -~
HN">CO,tBu FmochN \)LN/\COZtBu \/U\N CO,tBu

o)

CO,tBu CO,tBu CO,tBu
FmocHN\/U\OH . 2 2

o] r 0 ER

: . : Budc 2 A
(auozc/\u N coqBu Buéc 1l 16 tBuOZCANJ\u CO,tBu 100 tBuO,CTNT N7 TCOBu

3b

o) o
H H
tBUO,C—, [\ HO,C— [\
2 "\N N/\n’N\)LN/\COZIEu 2 '\N N/\[rN\)J\N/\COzH
[N N] ° CO,tBu EN N] ° CO,H
tBuO,C—" \__/ N—CO,tBu o HO,C— \__J \—COH o
Buéc 3 F L Buéc 4 Al
11c tBuOZCAu N co8u 21 HOLC™ NN COH

Buéc 1: Didu ché hop chit 16

Fmoc-Gly-OH (0,49 g, 1,66 mmol) dugc hoa tan trong diclometan (10
mL), bb sung vao d6 N,N'-dixyclohexylcarbodiimit (0,34 g, 1,66 mmol), sau
d6 khudy & 0°C trong 10 phat. Hop chit 3b (0,50 g, 0,83 mmol) hoa tan trong
diclometan (10 mL) dwgc bd sung tir tr vao d6 hén hop phan {ng, sau do6
khudy & 0°C trong 1,5 gid. Hon hop phan @ng dugc loc, rira bang diclometan
vai lan, va dung mdi dugc loai bo trong ap suit giam. Dich c6 dugc phén tach
bang sic ky cot (35%-50% etylaxetat/n-hexan) dé thu dugc hop chat 16 (0,45
g, 61%).

'"H NMR (400 MHz, CDCl3) & 1,05-1,21 (m, 2H), 1,38 (s, 9H), 1,40 (s,
9H), 1,43 (s, 9H), 1,45 (s, 9H), 1,56-1,62 (m, 2H), 1,64-1,71 (m, 2H), 1,75-
1,86 (m, 2H), 1,88-1,94(m, 2H), 2,19-2,35 (m, 2H), 3,16-3,29 3,88-4,02 (m,
2H), 4,19-4,28 (m, 2H), 4,29-4,40 (m, 3H), 5,23 (dt, J = 64,4, 12,0 Hz, 2H),
5,96 (dt, J=105,2, 4,4 Hz, 1H), 7,27-7,30 (m, 2H), 7,37 (t, J = 13,4 Hz, 2H),
7,55 (d, J= 17,2 Hz, 2H), 7,74 (d, J= 7,2 Hz, 2H);

MS (ESI) m/z 881 [M+H]"

Buéc 2: Piéu ché hop chit 10c

Hop chit 16 (0,40 g, 0,45 mmol) dugc hoa tan trong diclometan (10
mL), bd sung vao d6 piperidin (0,1 mL, 1,01 mmol), sau dé khudy & nhiét do

phong trong 1,5 gid. Hon hop phan ung dugc c6 dudi ap suit giam, va dich
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c6 dugc phéan tach béng sdc ky cOt (5% metanol/diclometan) dé thu dugc hop
chit 10¢ (0,19 g, 63%).

'"H NMR (400 MHz, CDCl3) § 1,41 (s, 9H), 1,43 (s, 9H), 1,46 (s, 9H),
1,47 (s, 9H) 1,53-1,64(m, 2H) 1,75-1,89 (m, 2H), 2,02-2,11 (m, 2H), 2,24-
2,38 (m, 2H), 3,23 (t, J = 7,4 Hz, 2H), 3,63 (s, 2H), 3,69 (s, 2H), 3,84-3,97
(m, 2H), 4,22-4,37 (m, 2H), 5,46-5,84(m, 2H);

MS (ESI) m/z 659 [M+H]"

Buwéc 3: Diéu ché hop chit 11c

Este DOTA-tris(tBu) (31 mg, 55 pmol) dugc hoa tan trong diclometan
(0,6 mL), bd sung vao d6 hydroxybenzotriazol (HOBt, 9 mg, 68 umol),
TBTU (22 mg, 68 pmol) va diisopropyletylamin (16 pL, 91 pmol), sau do6
khudy & nhiét @6 phong trong 10 phat. Hop chit 10c (30 mg, 45,5 pmol) hoa
tan trong diclometan (0,3 mL) dugc bd sung vao d6, sau d6 khuéy & nhiét do
phong trong 1 gi¢. Phan Gng dugc ding lai bang cach bd sung nude (10 mL),
va hop chét hitu co dugc chiét st dung diclometan (10 mL X 3). Chét phan
trng dugce lam kho trén natri sulfat khan, c6 duédi ap suét giam, va dich c¢d
dugc phan tich bing sic ky cdt (5% metanol/diclometan) 'dé thu dugc hop
chét 11¢ (47,4 mg, 86%).

'"H NMR (400 MHz, CDCl;) & 1,46 (s, 9H), 1,47 (s, 27H), 1,48 (s,
27H), 1,68 (s, 6H), 1,73-1,80 (m, 1H), 1,78-1,90 (m, 1H), 2,04-2,15 (m, 3H),
2,20-2,48 (m, 6H), 2,83 (s, 9H), 3,00 (bs, 3H), 3,27 (t, J = 7,4 Hz, 2H), 3,32-
3,41 (m, 2H), 3,44-3,54 (m, 2H), 3,91-4,14 (m, 3H), 4,20-4,40 (m, 2H), 5,25-
5,34 (m, 1H), 5,46 (dd, J =7,4 Hz, 1H);

MS (ESI) m/z 1213 [M+H]"

Buéc 4: Diéu ché hop chat 21

Hop chit 1lc (40 mg, 32,96 pmol) dugc bd sung vao 70% axit
trifloaxetic/diclometan (1 mL), sau d6 khudy trong 5 gid. Sau khi nhé giot
hon hop phan tng trong dietyl ete (40 mL) dé tao ra két tiia, n6 dugc tach ra
st dung viéc ly tdm. Sau d6, hop chét 21 (15 mg, 55%) thu dugc bing sic ky
long hiéu ndng cao (HPLC).
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'H NMR (400 MHz, D,0) & 1,29-1,38 (m, 2H), 1,46 (bs, 1H), 1,54-1,62
(m, 2H), 1,63-1,70 (m, 1H), 1,75-1,82 (m, 1H), 1,83-1,93 (m, 1H), 2,05-2,13
(m, 1H), 2,42 (t, J = 7,2 Hz, 2H), 2,70-3,89 (br, 22H), 3,94 (s, 1H), 3,99 (s,
1H), 4,04 (s, 2H), 4,07-4,12 (1H), 4,12-4,15 (m, 2H), 4,18 (t, J =4,4 Hz, 2H)

MS (ESI) m/z 821 [M+H]"

<Vi du 9> Pidu ché hop chit 2m

FmocHN HN o

o
H
HzN\)LN/\COZIBu ng\)LN/\COZIB Kn/N\)J\N CO,tBu
GO,tBu /H ° CO,Bu J) ° i COBu
)L CbzHN : JOL Bubc 2 ChbzHN s )o]\
Budce 1 A uéc N
10¢ «auo,c NN coy 1 L L 12¢ 18007 NN Co8u
BuOC—, [T\ /~COxtBu Y
G, J -
tauozc—/ \_/ l isuozc—/ J/ ;\
kﬂ/ \/U\NACO 18U H( \)I\NACO tBu .
Buéde 3 J) cogsu Budc 4 J) cogeu Budc S
CbzHN ) : HaN ~ 0
14c :
13c BuO,C NJ.LN CO,Bu (auozc’\u N cogsu
BuOC— [T\ ~codu HOZC-\N/"'\N/—C%H
|Bu02C—/ / l HOZC—-/ \__/ l
o
H
N cozua \)LN co,H

15¢ 18u0,C” ﬁ N coyBu 2m

N
CO,tBu COH
f " Buéc 6 \Q\/\)\ J) J\) ’

HO,C uku COH

Buéc 1: Pidu ché hop chit 17

Fmoc-Lys(Z)-OH (183 mg, 0,36 mmol) dwoc hoa tan trong diclometan
(1 mL), b sung vao d6 hydroxybenzotriazol (HOBt, 62 mg, 0,46 mmol),
TBTU (146 mg, 0,46 mmol) va diisopropyletylamin (106 pL, 0,61 mmol), sau
d6 khudy & nhiét do phong trong 10 phut. Hop chét 10¢ (0,20 g, 0,30 mmol)
hoa tan trong diclometan (1 mL) duoc bd sung vao d6, sau do6 khudy trong 4
gio. Phan ung dugc dung lai bing cach bd sung nuéc (10 mL), va hop chét
hitu co dugc chiét st dung diclometan (10 mL X 3). Chét phan tng dugce lam
khd trén natri sulfat khan, c6 dudi ap suét giam, va dich cd dugc phén tach
bing sic ky cot (5% metanol/diclometan) dé thu duge hop chét 17 (268 mg,
77%) duéi dang chét rin mau tring.

'"H NMR (400 MHz, CDCl;) § 1,19-1,29 (m, 2H), 1,37-1,46 (m, 36H),
1,49-1,55 (m, 2H), 1,57-1,63 (m, 2H), 1,68 (s, 3H), 1,77-1,84 (m, 2H), 2,00-
2,10 (m, 2H), 2,22-2,35 (m, 2H), 3,10-3,23 (m, 3H), 3,79-3,99 (m, 3H), 4,13
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(s, 1H), 4,18-4,26 (m, 2H), 4,32-4,42 (m, 3H), 5,05 (s, 2H), 5,37-5,87 (m,
3H), 7,02 (d, J = 22 Hz, 1H), 7,23-7,40 (m, 8H), 7,54-7,60 (m, 2H), 7,73 (q,
J=6,1 Hz, 2H)

MS (ESI) m/z 1165 [M+Na]”

Buéc 2: Piéu ché hop chit 12¢

Hop chat 17 (250 mg, 0,22 mmol) dugc hoa tan trong CH,Cl, (1 mL),
bd sung vao dé piperidin (64,80 pL, 0,66 mmol), sau d6 khudy & nhiét do
phong trong 5 gid. Sau loai bdé dung ﬁl(‘)i khoi hén hop phan ung trong ap suét
giam, dich c6 dugc chay sic ky cot dé thu duoc hop chit 12¢ (170 mg, 84%)
dudi dang chét 1ong khong mau.

'"H NMR (400 MHz, CDCl;) § 1,24-1,36 (m, 2H), 1,45 (s, 9H), 1,47 (s,
9H), 1,48 (s, 18H), 1,52-1,59 (m, 4H), 1,71 (s, 4H), 1,77-1,89 (m, 3H), 2,04-
2,13 (m, 1H), 2,25-2,39 (m, 2H), 3,15-3,25 (m, 2H), 3,26-3,34 (m, 1H), 3,85-
4,05 (m, 2H), 4,12-4,20 (m, 2H), 4,26-4,41 (m, 2H), 5,06-5,16 (m, 3H), 5,51
(ddd, J = 49,3, 29,4, 8,1 Hz, 2H), 7,37 (d, J = 4,4 Hz, 4H), 7,92 (s, 1H);

MS (ESI) m/z 922 [M+H]" ‘

Buéc 3: Piéu ché hop chit 13‘c

Este DOTA-tris(tBu) (99 mg, 0,119 mmol) dugc hoa tan trong
diclometan (0,5 mL), bd sung vao @6 hydroxybenzotriazol (HOBt, 23 mg,
0,261 mmol), TBTU (56 mg, 0,261 mmol) va diisopropyletylamin (30 pL,
347 pmol), sau d6 khudy & nhiét do phong trong 10 phat. Hop chét 12¢ (160
mg, 0,174 mmol) hoa tan trong diclometan (1,6 mL) dugc bd sung vao do,
sau d6 khudy trong 1 gid. Phan ung dugc dung lai bang cach bd sung nudc
(10 mL), va hgp chit hitu co dugc chiét st dung diclometan (10 mL X 3).
Chét phan Gng dugc lam kho trén natri sulfat khan, cd dudi 4p suit giam, va
dich ¢o dwge phan tach bing sic ky cot (5% metanol/diclometan) dé thu dugc
hop chat 13¢ (180 mg, 72%) dudi dang chat 1ong khong mau.

'H NMR (400 MHz, CDCl3) & 1,28-1,33 (m, 3H), 1,45 (s, 9H), 1,46(s,
9H), 1,47 (s, 9H), 1,47(s, 9H), 1,48 (s, 18H), 1,49 (s, 9H), 1,79 (s, 8H), 2,04-
2,15 (m, 5H), 2,25-2,41 (m, 5H), 2,59 (bs, 3H), 2,83 (bs, 4H), 2,95 (bs, 3H),
3,18-3,28(m, 5H), 3,47 (bs, 4H), 3,92 (dd, J = 44,0, 18,4 Hz, 2H), 4,04-4,24
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(m, 2H), 4,33-4,39 (m, 3H), 5,10 (d, J = 3,2 Hz, 2H), 7,15 (d, J = 18,4 Hz,
1H), 7,30-7,37 (m, 4H), 7,46 (s, 1H);

MS (ESI) m/z 1498 [M+Na]”

Buée 4: Diéu ché hop chit 14c

Paladin (10% Palidin trén cacbon, 6 mg, 5,8 pmol) dugc dua vao binh
day tron, dugc dong kin bing nép, va nap day khi hydro trong chan khong.
Hop chét 13¢ (170 mg, 115 pmol) hoa tan trong metanol (2 mL) dugc nap vao
binh phan tng, sau d6 khudy & nhiét do phong trong 15 gio. Chét phan ung
duoc loc béng Celite, c6 dudi ap suét giam, va dich c6 dugc phin tach b%lng
sic ky cot silicagel NH (0-1% metanol/diclometan) @& thu dugc hop chit 14c
(1171ng,769@)du6idangchétléngkhﬁnglnau. |

'"H NMR (400 MHz, CDCl;) 8. 1,14-1,28 (m, 3H), 1,36 (s, 18H), 1,41
(s, 18H), 1,44 (s, 27H), 1,53-1,62 (m, 4H), 1,68-1,83 (m, 5H), 1,97-2,09 (m,
4H), 2,10-2,37 (m, 7H), 2,40-2,69 (m, 6H), 2,70-3,10(m, 7H), 3,15-3,26 (m,
2H), 3,31-3,65 (m, 4H), 3,78-3,95 (m, 2H), 4,01-4,13 (m, 2H), 4,21-4,35 (m,
3H), 5,37-5,55 (m, 2H), 7,17 (d, J = 28,8 Hz, 1H), 7,52 (bs, 1H);

MS (ESI) m/z 1365 [M+Na]”

Buéc 5: Pidu ché hop chit 15f

Axit 4-(p-Tolyl)butyric (16 mg, 89 pmol) dugc hoa tan trong
diclometan (1 mL), b sung vdo d6 hydroxybenzotriazol (HOBt, 15 mg, 112
umol), TBTU (36 mg, 112 pmol) va DIEA (26 pL, 149 pmol), sau do khudy &
nhiét d6 phong trong 10 phut. Hop chit 14¢ (100 mg, 75 pmol) hoa tan trong
diclometan (2 mL) dugc bd sung vao d6, sau do khudy trong 1,5 gio. Phéan
ung dugc dung lai béng cach bd sung nudc (10 mL), va hop chit hitu co dugc
chiét st dung diclometan (10 mL X 3). Chit phan tng dugc lam khd trén
natri sulfat khan, c¢d dudi ap sudt giam, va dich c6 dugc phén tach bang sic
ky cot dé thu duge hop chit 15f (69 mg, 86%) dudi dang chét 1éng khong
mau.

'"H NMR (400 MHz, CDCl;) § 1,26-1,32 (m, 2H), 1,35-1,40 (m, 27H),
1,42-1,47 (m, 36H), 1,52-1,59 (m, 4H), 1,79-1,96 (m, 6H), 2,00-2,08 (m,
4H), 2,10-2,20 (m, 2H), 2,21-2,41 (m, 14H), 2,54-2,62 (m, 6H), 2,78 (s, 3H),
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2,83-2,95 (m, 2H), 3,20 (s, 3H), 3,28-3,62 (m, 4H), 3,73-3,88 (m, 2H), 3,93-
4,03 (m, 2H), 4,13-4,25 (m, 2H), 4,27-4,33 (m, 2H), 5,35-5,61 (m, 2H), 7,05
(d, J=1,6 Hz, 4H)

MS (ESI) m/z 1524 [M+Na]"

Buéc 6: Didu ché hop chit 2m |

Hop chit 15f (86 mg, 57 pmol) thu dugc & bude 5 ¢ trén dugc b6 sung
vao 70% axit trifloaxetic/diclometan (1 mL), sau d6 khudy trong 6 giod. Sau
khi nho giot hdn hgp phéan Gng trong dietyl ete (40 mL) dé tao ra két tua, né
dugc tach ra st dung viée ly tdm. Hon hgp nay dugc phan tich bang sic ky
16ng hiéu ning cao (HPLC) va lam kho sir dung mdy dong kho dé thu duoc
hop chét 2m (44 mg, 69%) dudi dang chit rin mau tring.

'H NMR (400 MHz, D,0) § 1,36-1,41 (m, 4H), 1,46-1,53 (m, 3H),
1,54-1,59 (m, 2H), 1,66-1,75 (m, 2H), 1,77-1,88 (m, 4H), 1,90-1,99 (m, 1H),
2,10-2,16 (m, 1H), 2,21 (t, J = 7,2 Hz, 2H), 2,27 (s, 3H), 2,48 (t, J = 7,6 Hz,
2H), 2,53 (t, J = 7,6 Hz, 2H), 2,93-3,56 (br, 20H), 3,71 (bs, 3H), 3,87 (s, 1H),
3,91 (s, 1H), 3,98 (s, 1H), 4,04 (t, J= 8,6 Hz, 3H), 4,12 (s, 1H), 4,13-4,19
(m, 2H), 4,22-4,26 (m, 1H), 4,30 (bs, 1H), 7,15 (q, J = 7,9 Hz, 4H);

MS (ESI) m/z 1109 [M-H]

<Vi du 10> Piéu ché hop chat 19

R4

Ng O o~ Ns/\/o\/\o/\/rlm

18 19a, R, = -CH,CO,tBu
19b, R4 = 'CHzCHzCOztBU

Pidu ché hop chit 19a

Hop chéit 18 (500 mg, 2,87 rrimol) duoc hoa tan trong diclometan (5
mL) va lam lanh xuéng 0°¢, bb sung vao d6 trietylamin (0,6 mL, 4,31 mmol).
Tert-butyl bromoaxetat (620 mg, 3,16 mmol) hoa tan trong diclometan (5
mL) bd sung tir tir vao do, sau dé khudy & nhiét do phong trong 18 gio. Phan
trng dugce dung lai béng cach bd sung nudc (10 mL), va hop chit hitu co duoc

chiét st dung diclometan (10 mL X 2). Chét phan tng dugc lam kho trén
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natri sulfat khan, c¢6 dudi ap sudt giam, va dich c¢6 dugc phan tach bing sic
ky cot (2% metanol/diclometan) dé thu dugc hop chit 19a (0,46 g, 55%).

'"H NMR (400 MHz, CDCl;) § 1,45 (s, 9H), 2,78 (t, J = 4,8 Hz, 2H),
3,31 (s, 2H), 3,38 (t, J= 5,6 Hz, 2H), 3,68-3,59 (m, 9H);

*C NMR (100 MHz, CDCl;) § 28,1, 48,7, 50,6, 51,7, 56,6, 76,7, 77,0,
77,3, 81,0, 171,5;

MS (ESI) m/z 289 [M+H]"

Piéu ché hop chit 19b

Hop chit 18 (300 mg, 1,72 mmol) dugc hoa tan trong etanol (10 mL)
va lam lanh xubng 0°C, bd sung vao d6 tert-butyl acrylét (220 mg, 1,72
mmol) bd sung tir tir vao d6. Sau khi ting din nhiét do cta hdn hop lén téi
nhiét d¢ trong phong, hdn hgp nay dugce khudy trong 18 gid. Dung moi hitu
co duge loai bé trong ap sudt giam, va dich c¢d dugc phan tach bang sic ky
cOt (5% metanol/diclometan) dé thu dugc hop chit 19b (380 mg, 73%).

'"H NMR (400 MHz, CDCl3) § 1,43 (s, 9H), 2,42 (t, J = 6,4 Hz, 2H),
2,79 (t, J = 5,6 Hz, 2H), 2,85 (t, J = 6,4 Hz, 2H), 3,38 (t, J = 4,8 Hz, 2H),
3,58 (t, J= 5,2 Hz, 2H), 3,62-3,68 (m, 6H);

13C NMR (100 MHz, CDCls) & 28,1, 35,9, 45,2, 49,1, 50,7, 76,7, 77,0,
77,3, 80,4, 172,0; |

MS (ESI) m/z 303 [M+H]"

<Vi du 11> DPiéu ché cic hop chit 2n va 20
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Budc 4 2n, Ry = -CH,CO,H (361) HOZC/\N N coH

20, Ry = -CH,CH,CO,H (363)

Budc 1: Piéu ché hop chit 21a

Hop chit 20 (180 mg, 0,36 mmol) dugc hoa tan trong diclometan (5
mL) va lam lanh xuéng 0°C, bd sung vao d6 N,N'-dixyclohexylcarbodiimit
(DCC, 83 mg, 0,40 mmol) va hop chit 19a (110 mg, 0,36 mmol), sau d6
khudy & nhiét do phong trong 1 giv. Lép chit hitu co dugc loc vai 14n, va
dung mdi dugc loai bd trong ap suit giam. Dich c6 dugc phan tach bang sic
ky ¢t (5% metanol/diclometan) dé thu dugc hop chéat 21a (250 mg, 91%).

'H NMR (400 MHz, CDCl3) § 1,43 (s, 9H), 1,44 (s, 9H), 1,45 (s, 9H),
1,46 (s, 9H), 1,79-1,86 (m, 1H), 2,01-2,20 (m, 3H), 2,26-2,36 (m, 3H), 2,44-
2,55 (m, 1H), 2,77 (br, 1H), 3,40 (t, J = 6,4 Hz, 2H), 3,56-3,74 (m, 9H), 4,03
(dd, T = 44,0, 17,2 Hz, 2H), 4,22-4,35 (m, 2H);

MS (ESI) m/z 759 [M+H]"

Buéc 1: Piéu ché hop chit 21b

Hop chat 21b (275 mg, 87%) thu dugc cung cach nhu duge mo ta trong
phin didu ché hop chit 21a ngoai trtr hop chit 20 (200 mg, 0,41 mmol),
N,N'-dixyclohexylcarbodiimit (DCC, 102 mg, 0,49 mmol) va hgp chit 19b
(200 mg, 0,41 mmol) dugc st dung.

MS (ESI) m/z 773 [M+H]"

Budéc 2: Pidu ché hop chit 22a
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Hop chét 21a (200 mg, 0,26 mmol) dugc hoa tan trong metanol (8 mL),
bd sung vao d6 paladin (10% Palidin trén cacbon, 13 mg, 13 pmol). Binh
phan Gng nay dugc nap day khi hydro, sau d6 khudy & nhiét d6 phong trong 1
gid. Sau khi cho san phadm phan tng thong qua Celite, dung mdi dugc loai bo
trong 4p sudt giam, va dich cd dugc phan tach bang sic ky cot (8%
metanol/diclometan) dé thu dugc hop chit 22a (120 mg, 63%).

'"H NMR (400 MHz, metanol-ds) & 1,45 (s, 9H), 1,47-1,49 (m, 27H),
1,76-1,94 (m, 2H), 2,01-2,13 (m, 2H), 2,27-2,39 (m, 3H), 2,55-2,60 (m, 2H),
2,79-2,81 (m, 2H), 3,35 (s, 1H), 3,52 (t, J = 5,2 Hz, 2H), 3,55-3,65 (m, 8H),
4,04 (dd, J= 17,6, 4,8 Hz, 1H), 4,14-4,22 (m, 3H);

MS (ESI) m/z 733 [M+H]"

Budc 2: Pidu ché hop chit 22b

Hop chét 22b (210 mg, 90%) thu dugc cing cdch nhu dugc md ta trong
phan diéu ché hop chit 22a ngoai trir hgp chit 21b (240 mg, 0,32 mmol) va
paladin (10% Palidin trén cacbon, 17 mg, 16 pmol) dugc sir dung.

'"H NMR (400 MHz, metanol-d,) & 1,45 (s, 18H), 1,48 (s, 18H), 1,59-
1,63 (m, 1H), 1,68-1,75 (m, 2H), 1,79-1,91 (m, 4H), 2,03-2,14 (m, 2H), 2,30-
2,36 (m, 2H), 2,48-2,62 (m, 3H), 2,80-2,82 (m, 2H), 3,43-3,70 (m, 12H),
4,14-4,20 (m, 2H);

MS (ESI) m/z 747 [M+H]"

Budc 3: Diéu ché hop chit 23a

Este DOTA-tris(tBu) (38 mg, 65 pmol) dugc hoa tan trong diclometan
(7 mL), b6 sung vao d6 hydroxybenzotriazol (HOBt, 110 mg, 82 pmol),
TBTU (26 mg, 82 pmol) va diisopropyletylamin (19 pL, 0,11 mmol), sau d6
khudy trong 10 phat. Hop chidt 22a (40 mg, 55 pmol) hoa tan trong
diclometan (3 mL) duogc bd sung vao dé, sau d6 khudy trong 1 gid. Phan tng
duge dirng lai bang cach bd sung nuéc (10 mL), va hop chét hitu co dugc
chiét st dung diclometan (10 mL X 2). Chat phan tng dugc lam khod trén
natri sulfat khan, c6 duéi ap sut giam, va dich cd dugc phéan tach béng séc
ky cot (5% metanol/diclometan) dé thu dwgc hop chét 23a (60 mg, 70%) dudi

dang chat rdn mau trdng.
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'"H NMR (400 MHz, metanol-d4) & 1,40-1,57 (m, 63H), 1,76-2,87 (m,
26H), 3,36-3,63 (m, 17H), 3,74 (s, 1H), 4,04 (d, J = 8,0 Hz, 2H), 4,14-4,24
(m, 3H), 6,34-6,38 (m, 1H); '

MS (ESI) m/z 1288 [M+H]"

Buéc 3: Piéu ché hop chit 23b

Hop chét 23b (60 mg, 68%) thu dugc cung cach nhu dugc mo ta trong
phan diéu ché hop chit 23a ngoai trir este DOTA-tris(tBu) (46 mg, 80 pmol),
hydroxybenzotriazol (HOBt, 14 mg, 0,10 mmol), TBTU (32 mg, 0,10 mmol),
diisopropyletylamin (24 pL, 0,13 mmol) va hgp chit 22b (50 mg, 67 pumol)
duogc st dung.

'"H NMR (400 MHz, metanol-ds) & 1,09-1,24 (m, 12H), 1,29-1,43 (m,
10H), 1,45-1,53 (m, 41H), 1,57-1,63 (m, 4H), 1,66-1,76 (m, 7H), 1,80-1,91
(m, 8H), 2,03-2,12 (m, 2H), 2,25-2,37 (m, 2H), 2,44-2,64 (m, 4H), 2,82 (s,
9H), 3,35-3,49 (m, 5H), 3,52-3,69 (m, 7H), 4,14-4,22 (m, 2H);

MS (ESI) m/z 1302 [M+H]"

Buéc 4: Diéu ché hop chit 2n

Hop chit 23a (45 mg, 35 pmol) dugc b6 sung vao 70% axit
trifloaxetic/diclometan (1 mL), sau do khudy trong 7 gid. Sau khi nho giot
hdn hop phan tng trong dietyl ete (20 mL) dé tao ra két tiia, n6 duoc tach ra
stt dung viéc ly tAm. Hdn hgp nay dugc phin tach bing sic ky long hiéu ning
cao (HPLC) va lam khé s dung may dong kho dé thu duge hop chét 2n (22
mg, 70%) duéi dang chit rén.

'H NMR (400 MHz, D,0) § 1,93-2,02 (m, 2H), 2,14-2,22 (m, 2H),
2,45-2,54 (m, 3H), 2,63-2,68 (m, 2H), 2,88-3,56 (m, 18H), 3,57-3,72 (m,
11H), 3,73-3,85 (m, 3H), 3,86-4,10 (m, 3H), 4,16 (s, 1H), 4,21-4,31 (m, 3H);

MS (ESI) m/z 895 [M+H]"

Buéc 4: Diéu ché hop chit 20

Hop chit 20 (17 mg, 48%) thu dugc cing cach nhu dugc mo ta trong
phén didu ché hop chit 2n ngoai trir hgp chit 23b (50 mg, 38 pmol) va 70%

axit trifloaxetic/diclometan (1 mL) dugc st dung.
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'H NMR (400 MHz, D,0) & 1,92-2,03 (m, 2H), 2,15-2,25 (m, 2H),
2,48-2,68 (m, 5H), 2,71-2,75 (m, 1H), 2,92-3,53 (m, 18H), 3,55-3,86 (m,
17H), 3,87-4,17 (m, 3H), 4,22-4,31 (m, 2H);

MS (ESI) m/z 909 [M+H]"

<Vi du 12> Piéu ché hop chit 2p

CO,tBu
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Buée 1: Pidu ché hop chit 25

Hop chit 20 (500 mg, 1,02 mmol) dugc hoa tan trong diclometan (10
mL) va lam lanh xuéng 0°C, bd sung vao d6 N,N'-dixyclohexylcarbodiimit
(DCC, 230 mg, 1,12 mmol) va hop chit 24 (170 mg, 1,02 mmol), sau do6
khudy & nhiét do phong trong 1 gid. Lop chit hitu co dugc loc vai lan, va
dung moéi dugc loai bd trong ap sudt giam. Dich c6 dugc phéan tach bing sic
ky cOt (30% etylaxetat/n-hexan) d8 thu dugc hop chit 25 (450 mg, 69%).

'"H NMR (400 MHz, CDCl;) § 1,37-1,50 (m, 36H), 1,81-1,90 (m, 1H),
1,96-2,25 (m, 4H), 2,28-2,39 (m, 3H), 2,51-2,56 (m, 1H), 4,01-4,10 (m, 2H),
4,14-4,21 (m, 2H), 4,24-4,36 (m, 3H), 5,51 (br, 1H), 5,75 (br, 1H);

MS (ESI) m/z 774 [M+H]"

Budc 2: Pidu ché hop chit 26

Hop chit 25 (350 mg, 0,55 mmol) va 2-aminoetyl 2'-azidoetyl ete (110
mg, 0,82 mmol) dugc hoa tan trong etanol (10 mL), bd sung vao d6 CuSO,
1M (0,11 mL, 0,11 mmol) va natri ascorbat 2M (0,082 mL, 0,16 mmol), sau

d6 khudy trong 1 gio. Chat phan tng dugc loc va dung méi dugc loai bd
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trong 4p suit giam. Dich c¢6 dugc phan tach bing sic ky cot silicagel NH (3%
metanol/diclometan) dé thu dugc hop chit 26 (250 mg, 59%).

'"H NMR (400 MHz, metanol-d4) 6 1,41-1,51 (m, 37H), 1,78-1,90 (m,
2H), 2,03-2,16 (m, 2H), 2,29-2,42 (m, 3H), 2,67-2,71 (m, 1H), 3,12 (q, J =
5,2 Hz, 2H), 3,65-3,70 (m, 2H), 3,88-3,94 (m, 2H), 4,01 (d, J = 6,0 Hz, 1H),
4,16-4,22 (m, 3H), 4,52-4,64 (m, 3H), 4,69-4,75 (m, 1H), 7,95 (s, 0,6H), 8,07
(s, 0,5H);

MS (ESI) m/z 770 [M+H]"

Budc 3: Diéu ché hop chit 27

Este DOTA-tris(tBu) (36 mg, 62 pmol) dugc hoa tan trong diclometan
(5 mL), bd sung vao d6 hydroxybenzotriazol (DCC, 11 mg, 78 pmol), TBTU
(25 mg, 78 pmol) va diisopropyletylamin (18 pL, 0,10 mmol), sau 6 khudy &
nhiét d0 phong trong 10 phut. Hop chit 26 (40 mg, 52 pmol) hoa tan trong
diclometan (1 mL) duwgc bd sung vao d6, sau d6 khudy trong 1 gid. Phan Gng
dugc dirng lai bang cach bd sung nudc (10 mL), va hop chit hitu co duoc
chiét st dung diclometan (10 mL X 2). Chét phan @ng dwgc lam khoé trén
natri sulfat khan, ¢6 dudi ap suét giam, va dich c6 dugc phén tach bing sic
ky cot (3% metanol/diclometan) dé thu dugc hop chét 27 (50 mg, 72%).

'H NMR (400 MHz, metanol-d4) 6 1,40-1,52 (m, 63H), 1,55-1,66 (m,
1H), 1,76-1,97 (m, 4H), 2,02-2,28 (m, 9H), 2,29-2,48 (m, 8H), 2,68-2,72 (m,
3H), 3,35-3,41 (m, 4H), 3,48-3,71 (m, 4H), 3,81-3,87 (m, 3H), 3,94-4,08 (m,
1H), 4,13-4,23 (m, 4H), 4,52-4,59 (m, 3H), 4,64-4,75 (m, 2H), 7,92 (s, 0,6H),
8,05 (s, 0,4H);

MS (ESI) m/z 1325 [M+H]"

Budc 4: Diéu ché hop chit 2p

Hop chit 27 (43 mg, 32 pmol) dugc bd sung vao 70% axit
trifloaxetic/diclometan (1 mL), sau d6 khudy trong 7 gid. Sau khi nhé giot
hdn hop phan Gng trong dietyl ete (20 mL) dé tao ra két tua, n6é duoc tach ra
sir dung viéc ly tAm. Hdn hop nay dugc phan tich bing sic ky 1ong hiéu ning
cao (HPLC) va lam khé sir dung méy dong kho dé thu dugc hop chit 2p (22
mg, 73%) duéi dang chét ran.
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'"H NMR (400 MHz, D,0) & 1,90-2,03 (m, 2H), 2,12-2,23 (m, 2H),
2,43-2,53 (m, 3H), 2,72-2,78 (m, 1H), 2,99-3,46 (m, 16H), 3,52-3,59 (m,
3H), 3,62-4,10 (m, 9H), 4,14 (s, 1H), 4,19-4,35 (m, 3H), 4,57-4,63 (m, 2H),
4,65-4,74 (m, 2H), 4,77 (s, 2H), 7,95 (s, 0,4H), 8,04 (s, 0,6H);

MS (ESI) m/z 932 [M+H]"

<Vi du 13> Piéu ché hop chit Ga-1
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Pidu ché hop chit Ga-1a

Hop chit 2a (10 mg, 11 pmol) dugc hoa tan trong nudc (0,6 mL), bd
sung vao dé gali triclorua (19 mg, 0,11 mmol) hoa tan trong nuéc (0,6 mL),
sau doé khuéy & 70°C trong 1 gid. Dung dich phan tng dugc loc. Dich loc
dwgc phan tach bing sic ky 16ng hiéu ning cao (HPLC) va lam khd st dung
mdy dong kho dé thu dwgc hop chit Ga-1a (6 mg, 56%) dudi dang chat rin.

'"H NMR (400 MHz, D,0) & 1,34-1,51 (m, 4H), 1,64-1,73 (m, 1H),
1,77-1,86 (m, 1H), 1,91-2,00 (m, 1H), 2,12-2,20 (m, 1H), 2,50 (t, J = 7,2 Hz,
2H), 3,10 (t, J = 6,8 Hz, 2H), 3,31-3,43 (m, 10H), 3,52-3,57 (m, 6H), 3,65 (s,
2H), 3,78 (s, 2H), 3,84-3,94 (m, 8H), 4,00-4,03 (m, 2H), 4,16 (dd, J = 14,0,
5,2 Hz, 1H), 4,24 dd, J = 14,0, 5,2 Hz, 1H), 4,38 (s, 2H), 4,57 (t, J = 4,8 Hz,
2H), 7,88 (s, 1H);

MS (ESI) m/z 984 [M+H]"

Piédu ché hop chit Ga-1b

Hop chit 2b (19 mg, 19 pmol) dwge hoa tan trong nuéc (0,8 mL), bd
sung vao dé gali triclorua (33 mg, 0,19 mmol) hoa tan trong nuéc (0,8 mL),
sau d6 khudy & 70°C trong 1 gid. Dung dich phan tng dugc loc. Dich loc
dugc phén tach bang sic ky 1éng hiéu ning cao (HPLC) va lam kho st dung
mdy dong kho dé thu dugce hop chit Ga-1b (13 mg, 64%) dudi dang chit rin.
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'"H NMR (400 MHz, D,0) 3§ 1,28-1,42 (m, 3H), 1,50-1,57 (m, 2H),
1,65-1,73 (m, 1H), 1,77-1,86 (m, 1H), 1,89-1,99 (m, 1H), 2,10-2,20 (m, 1H),
2,48 (t, J = 7,2 Hz, 2H), 3,27-3,42 (m, 11H), 3,49-3,57 (m, 6H), 3,67 (s, 2H),
3,78 (s, 2H), 3,83-3,92 (m, 8H), 4,00-4,03 (m, 2H), 4,15 (dd, J = 14,0, 4,8
Hz, 1H), 4,24 ((dd, J = 14,0, 4,8 Hz, 1H), 4,58 (t, J = 4,8 Hz, 2H), 5,19 (s,
2H), 7,62 (d, J = 7,6 Hz, 2H), 8,01 (s, 1H), 8,42 (d, J= 7,6 Hz, 2H);

MS (ESI) m/z 1061 [M+H]"

Piéu ché hop chit Ga-1c

Hop chit 2¢ (10 mg, 10 pmol) dugc hoa tan trong nudc (1 mL), bb
sung vao d6 gali triclorua (18 mg, 100 pmol) hoa tan trong nuée (1 mL), sau
d6 khudy & 70°C trong 1 gio. Dung'dich phan tng dugc lgc. Dich loc duge
phéan tach bing sic ky l16ng hiéu ning cao (HPLC) va lam kho st dung may
dong khd dé thu dugce hop chét Ga-1c (6 mg, 58%) dudi dang chét rén.

'H NMR (400 MHz, D,0) § 1,28-1,42 (m, 2H), 1,44-1,62 (m, 2H),
1,64-1,77 (m, 1H), 1,78-1,90 (m, 1H), 1,93-2,23 (m, 1H), 2,50-2,54 (m, 2H),
2,72-2,75 (m, 0,5H), 2,87-2,90 (m, 1,5H), 3,01-3,07 (m, 2H), 3,36-3,44 (m,
12H), 3,54-3,59 (m, 6H), 3,69 (s, 2H), 3,77 (s, 2H), 3,85-3,94 (m, 8H), 4,00-
4,12 (m, 4H), 4,16-4,29 (m, 3H), 4,57-4,60 (m, 2H), 7,81 (s, 1H);

MS (ESI) m/z 1041 [M+H]" |

Piéu ché hop chit Ga-1d

Hop chat 2d (6 mg, 6 pmol) dugc hoa tan trong nude (0,8 mL), b6 sung
vao d6 gali triclorua (14 mg, 80 pmol) hoa tan trong nudc (0,8 mL), sau do6
khudy & 70°C trong 1 gid. Dung dich phén Gng dugc loc. Dich loc dugc phén
tach bang sic ky long hiéu ning cao (HPLC) va lam khd st dung may dong
khé @& thu dugc hop chit Ga-1d (4 mg, 62%) dudi dang chét ran.

'"H NMR (400 MHz, D,0) & 1,26 -1,43 (m, 2H), 1,44-1,60 (m, 2H),
1,66-1,78 (m, 1H), 1,79-1,91 (m, 1H), 1,94-1,20 (m, 1H), 2,15-2,24 (m, 1H),
2,48-2,67 (m, 4H), 2,79-2,88 (m, 2H), 3,01-3,09 (m, 2H), 3,28-3,49 (m,
11H), 3,52-3,65 (m, 8H), 3,70 (s, 2H), 3,79 (s, 2H), 3,84-3,99 (m, 7H), 4,05
(d, J = 10,8 Hz, 2H), 4,18-4,29 (m, 2H), 4,60 (t, J = 5,2 Hz, 2H), 7,82 (s,
0,6H), 7,84 (s, 0,4H);
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MS (ESI) m/z 1055 [M+H]"

Piéu ché hop chit Ga-1le

Hop chét 2e (16 mg, 18 pmol) dugc hoa tan trong nude cit (0,5 mL),
bd sung vao d6 gali triclorua (16 mg, 91 pmol), sau d6 khudy & 70°C trong 1
gio. Dung dich phan ung duoc loc. Dich loc dugc phan téch‘béng séc ky 1ong
hiéu ndng cao (HPLC) va lam khd st dung may dong kho dé thu dugc hop
chit Ga-le (15 mg, 86%) dudi dang chét rén mau tring.

'H NMR (400 MHz, D,0) & 1,17-1,32 (m, 2H), 1,37-1,51 (m, 2H),
1,53-1,62 (m, 1H), 1,65-1,75 (m, 1H), 1,82 (p, J = 7,4 Hz, 1H), 2,01 (p, J =
7,6 Hz, 1H), 2,35 (t, J = 7,2 Hz, 2H), 3,00-3,30 (m, 12H), 3,36-3,41 (m, 4H),
3,47 (q, J = 4,8 Hz, 2H), 3,51-3,60 (m, 6H), 3,65 (s, 2H), 3,73 (s, 4H), 3,76-
3,79 (m, 2H), 3,85-3,88 (m, 2H), 3,97 (s, 2H), 4,01-4,12 (m, 3H), 4,24 (s,
2H);

MS (ESD) m/z 975 [M+H]"

Piéu ché hop chit Ga-1f

Hop chit 2f (3,8 mg, 3,2 umol) dugc téng hgp trong budc 5 cua Vi du
5 dugc hoa tan trong nudc cét (0,5 mL), bd sung vao d6 gali triclorua (3,0
mg, 17 pmol), sau d6 khudy & 70°C trong 1 gid. Dung dich phan tng dugc
loc. Dich loc dwgc phén tach bing sic ky long hiéu ning cao (HPLC) va lam
kho st dung may doéng kho dé thu dugc hop chit Ga-1f (2,7 mg, 68%) dudi
dang chét rdn mau tring.

'"H NMR (400 MHz, D,0) § 1,20-1,31 (m, 4H), 1,36-1,50 (m, 5H),
1,54-1,74 (m, 5H), 1,76-1,84 (m, 2H), 1,85-1,96 (m, 1H), 1,99-2,04 (m, 2H),
2,13 (t, J = 7,4 Hz, 2H), 2,35 (t, J =12 Hz, 2H), 2,51 (t, J = 7,0 Hz, 2H),
3,03 (t, J = 6,8 Hz, 2H), 3,15-3,28 (m, 9H), 3,33-3,44 (m, 8H), 3,46-3,50 (m,
3H), 3,55-3,58 (m, 3H), 3,65-3,70 (m, 3H), 3,75-3,81 (m, 4H), 3,87 (s, 2H),
3,92-4,12 (m, 5H), 4,26 (s, 2H), 7,14-7,17 (m, 3H), 7,24-7,27 (m, 2H);

MS (ESI) m/z 1252 [M+2H]", 1248 [M-2H]

Piéu ché hop chit Ga-1g

Hop chit 2g (4,4 mg, 3,7 pmol) dugc tdng hop trong budc 5 cla Vi du

5 dwgc hoa tan trong nudc cit (0,5 mL), bd sung vao d6 gali triclorua (4,0
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mg, 23 pmol), sau d6 khudy & 70°C trong 1 gid. Dung dich phan @ng dugc
loc. Dich loc dugc phén tach bing sic ky 1ong hiéu ning cao (HPLC) va lam
kho st dung may dong khd dé thu dugc hop chit Ga-1g (2,0 mg, 43%) duéi
dang chét rdn mau tring.

'"H NMR (400 MHz, D,0) § 1,12-1,28 (m, 4H), 1,32-1,37 (m, 2H),
1,40-1,48 (m, 2H), 1,49-1,62 (m, 3H), 1,64-1,70 (m, 1H), 1,73 (p, J = 7,4 Hz,
2H), 1,77-1,86 (m, 1H), 1,99-2,05 (m, 1H), 2,08 (t, J = 7,2 Hz, 2H), 2,15 (s,
3H), 2,36 (t, J = 7,6 Hz, 2H), 2,43 (t, J = 6,8 Hz, 2H), 2,96-3,03 (m, 2H),
3,04-3,28 (m, 1H), 3,30-3,47 (m, 8H), 3,84-3,91 (m, 2H), 3;92-3,40 (m, 2H),
4,03-4,08 (m, 2H), 4,09-4,14 (m, 1H), 4,23 (s, 2H), 7,01 (d, J = 8,0 Hz, 2H),
7,05 (d, J = 8,0 Hz, 2H);

MS (ESI) m/z 1265 [M+H]", 1263 [M-H]

Piéu ché hop chit Ga-1h

Hop chit 2h (6,0 mg, 4,6 pmol) dugc tdng hop trong bude 5 cia Vi du
5 duoc hoa tan trong nudc cit (0,5 mL), ) sung vao d6 gali triclorua (6,0
mg, 34,1 pmol), sau do khudy & 70°C trong 1 gio. Dung dich phan ung dugc
loc. Dich loc dugc phédn tach bing sdc ky 1ong hiéu ning cao (HPLC) va lam
kho st dung may dong khé dé thu dwgce hop chit Ga-1h (5;4 mg, 86%) dudi
dang chét rén. |

'H NMR (400 MHz, D,0) & 1,21-1,30 (m, 4H), 1,33-1,38 (m, 2H),
1,40-1,51 (m, 2H), 1,54-1,75 (m, 4H), 1,82 (p, J= 7,4 Hz, 2H), 1,83-1,89 (m,
1H), 2,03-2,08 (m, 1H), 2,12 (t, J = 7,2 Hz, 2H), 2,39 (t, J = 7,2 Hz, 1H),
2,48 (t, J = 7,2 Hz, 1H), 3,00 (t, J = 6,6 Hz, 2H), 3,13-3,33 (m, 11H), 3,39-
3,52 (m, 8H), 3,55-3,60 (m, 6H), 3,66-3,74 (m, 3H), 3,97 (s, 2H), 4,00-4,17
(m, 3H), 4,27 (s, 2H), 6,94 (d, J = 8,0 Hz, 2H), 7,59 (d, J = 8,0 Hz, 2H);

MS (ESI) m/z 1375 [M+H]", 1373 [M-H]

Piéu ché hop chit Ga-1i

Hop chét 2i (7,0 mg, 8,1 umol)‘ dugce tdng hop trong budc 4 cia Vi du 6
dugc hoa tan trong nudc cét (0,5 mL), bd sung vao dé gali triclorua (7,0 mg,
40 pmol), sau do khudy & 70°C trong 1 gid. Dung dich phan Gng duoc loc.
Dich loc dugc phédn tach bing sic ky 16ng hiéu ning cao (HPLC) va lam kho
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st dung may d6ng kho dé thu dugc hgp chit Ga-1i (6,0 mg, 79%) dudi dang
chét rdn mau tring.

'H NMR (400 MHz, D,0) & 1,22-1,33 (m, 2H), 1,40-1,52 (m, 2H),
1,56-1,64 (m, 1H), 1,68-1,76 (m, 1H), 1,85 (p, J = 7,2 Hz, 1H), 2,04 (p, J =
7,2 Hz, 1H), 2,38 (t, J = 7,2 Hz, 2H), 3,17-3,34 (m, 11H), 3,41-3,43 (m, 4H),
3,48-3,53 (m, 2H), 3,58 (s, 4H), 3,76 (s, 4H), 3,79 (s, 2H), 3,88-3,91 (m,
2H), 3,97 (s, 2H), 4,06-4,14 (m, 3H), 4,26 (s, 2H);

MS (ESI) m/z 933 [M+2H]", 929 [M-2H]

Pidu ché hop chit Ga-1j

Hop chit 2j (4,4 mg, 3,8 pmol) dugc tdng hop trong budc 5 cia Vi du
7 duogc hoa tan trong nudc cit (0,5 mL), bd sung vao d6 gali triclorua (4,0
mg, 23 pmol), sau d6 khudy & 70°C trong 1 gid. Dung dich phan tng dugc
loc. Dich loc dugc phén tach bing séc ky 16ng hiéu ndng cab (HPLC) va lam
kho st dung mdy déng khoé dé thu dugc hop chit Ga-1j (2,3 mg, 49%) duéi
dang chét rin mau tring.

'"H NMR (400 MHz, D,0) & 1,20-1,30 (m, 4H), 1,34-1,50 (m, 4H),
1,56-1,66 (m, 3H), 1,69-1,80 (m, 3H), 1,83-1,87 (m,1H), 1,97-2,08 (m, 1H),
2,11 (t, J = 6,8 Hz, 2H), 2,18 (s, 3H), 2,37 (t, J = 7,2 Hz, 2H), 2,42-2,48 (m,
2H), 3,02 (t, J = 6,4 Hz, 2H), 3,15-3,30 (m, 9H), 3,34-3,55 (m, 11H), 3,64-
3,70 (m, 3H), 3,76-3,79 (m, 4H), 3,88-3,93 (m, 4H), 4,05-4,10 (m, 3H), 4,22
(s, 2H), 7,04 (d, J = 8,0 Hz, 2H), 7,08 (d, J = 8,0 Hz, 2H);

MS (ESI) m/z 1121 [M+H]", 1119 [M-H]

Pidu ché hop chit Ga-1k

Hop chét 2k (2,0 mg, 1,6 pmol) dugc tdng hop trong budc 5 ciia Vi du
7 dugc hoa tan trong nudc cét (0,5 mL), bd sung vao d6 gali triclorua (2,0
mg, 11 pmol), sau d6 khudy & 70°C trong 1 gid. Dung dich phan Gng dugc
loc. Dich loc dugc phén tach bing sic ky 16ng hiéu ning cao (HPLC) va lam
khé sir dung may dong kho dé thu dwgc hop chit Ga-1k (0,6 mg, 29%) dudi
dang chat rdn mau tring.

MS (ESI) m/z 1332 [M+H]", 1330 [M-H]

Piéu ché hop chit Ga-11
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Hop chét 21 (7,0 mg, 8,5 pmol) dugc hoa tan trong nudc cét (0,5 mL),
bd sung vao dé gali triclorua (4,5 mg, 25,6 pmol), sau d6 khudy & 70°C trong
2 gio. Dung dich phan tng dugc loc. Dich loc dugc phéan tach bang sic ky
long hiéu ndng cao (HPLC) va lam kho st dung méy dong khod dé thu dugc
hop chit Ga-11 (5,5 mg, 73%) dudi dang chit rin mau tring.

'"H NMR (400 MHz, CDCl;) § 1,24-1,40 (m, 2H), 1,42-1,51 (m, 1H),
1,54-1,62 (m, 2H), 1,63-1,94 (m, 1H), 2,06-2,14 (m, 1H), 2,44 (t, J = 7,2 Hz,
2H), 3,20-3,40 (m, 9H), 3,49 (d, J = 8,8 Hz, 4H), 3,72-3,86 (m, 6H), 3,87 (d,
J=10,4 Hz, 2H), 3,92-4,00 (m, 3H), 4,04 (s, 2H), 4,10-4,20 (m, 4H);

MS (ESI) m/z 887 [M+H]"

Diéu ché hop chit Ga-1m

Hop chit 2m (14 mg, 12,6 pmol) dugc hoa tan trong H,0 (0,8 mL), b
sung vao d6 gali triclorua (6,7 mg, 37,9 pmol), sau dé6 khudy & 70°C trong 2
gio. Dung dich phan tng dugc loc. Dich lgc dugc phéan téch bing sic ky long
hiéu ning cao (HPLC) va lam khé st dung may dong khé dé thu dwgc hop
chit Ga-1m (7,1 mg, 48%) duéi dang chit rin mau tring.

'"H NMR (400 MHz, D,0) & 1,30-1,44 (m, 4H), 1,48-1I,54 (m, 2H), 1,58
(bs, 2H), 1,68-1,76 (m, 2H), 1,79-1,89 (m, 4H), 1,93-1,98 (m, 1H), 2,14-2,17
(m, 1H), 2,21 (d, J = 1,2 Hz, 4H), 2,29 (s, 3H), 2,45 (t, J = 7,2 Hz, 2H), 2,54-
2,57 (m, 2H), 3,15 (t, J = 6,4 Hz, 2H), 2,78-3,42 (m, 9H), 3,54 (t, J = 10 Hz,
4 H), 3,78 (s, 3H), 3,83-3,97 (m, 6H), 4,00-4,11 (m, 4H), 4,16-4,34 (m, 4 H),
7,16 (dd, J= 17,6, 7,6 Hz, 4 H)

MS (ESI) m/z 1174 [M-HT

DPiéu ché hop chit Ga-1n

Hop chéit 2n (9 mg, 10 umol) dugc hoa tan trong nuée (1 mL), bd sung
vao do6 gali triclorua (18 mg, 100 pmol) hoa tan trong nude (1 mL), sau dé
khudy & 70°C trong 1 gid. Dung dicﬁ phan tng duogc loc. Dich loc dugce phén
tach bang sic ky 16ng hiéu ning cao (HPLC) va lam khd sitr dung may dong
kho dé thu dugc hop chit Ga-1n (4 mg, 41%) dudi dang chat ran.

'"H NMR (400 MHz, D,0) & 1,94-2,03 (m, 2H), 2,15-2,45 (m, 2H),
2,47-2,54 (m, 3H), 2,63-2,71 (m, 2H), 3,32-3,48 (m, 9H), 3,53-3,72 (m,
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15H), 3,78 (s, 2H), 3,90 (s, 4H), 3,95 (d, J = 10,4 Hz, 2H), 4,04 (d, J = 11,2
Hz, 2H), 4,22 (s, 2H), 4,23-4,33 (m, 3H);

MS (ESI) m/z 961 [M+H]"

Piéu ché hop chit Ga-1o

Hop chét 20 (7 mg, 8 umol) dugc hoa tan trong nude (0,8 mL), bd sung
vao d6 gali triclorua (14 mg, 80 pmol) hoa tan trong nuwéc (0,8 mL), sau 4o
khudy & 70°C trong 1 gid. Dung dich phéan tng dugc loc. Dich loc dugc phén
tach bang sic ky long hiéu ning cao (HPLC) va lam khoé st dung may dong
kho d8 thu dugc hgp chét Ga-1o (6 mg, 80%) dudi dang chit ran.

'"H NMR (400 MHz, D,0) & 1,95-2,04 (m, 2H), 2,14-2,24 (m, 2H),
2,51-2,68 (m, 5H), 2,73-2,76 (m, 1H), 3,37-3,48 (m, 10H), 3,54-3,79 (m,
20H), 3,91 (s, 4H), 3,96 (d, J= 10,4 Hz, 2H), 4,04 (d, J = 11,2 Hz, 2H), 4,23-
4,30 (m, 2H);

MS (ESI) m/z 977 [M+H]"

Piéu ché hop chit Ga-1p

Hop chit 2p (9 mg, 10 umol) dugc hoa tan trong nude (1 mL), b6 sung
vao d6 gali triclorua (18 mg, 10 pmol) hoa tan trong nuéc (1 mL), sau d6
khudy & 70°C trong 1 gid. Dung dich phan tng dugc loc. Dich loc dugc phan
tach bang sic ky long hiéu ning cao (HPLC) va lam kho st dung may dong
kho dé thu dugc hop chit Ga-1p (5 mg, 51%) duéi dang chit rén.

'H NMR (400 MHz, D,0) 3§ 1,86-2,02 (m, 2H), 2,68-2,21 (m, 2H),
2,44-2,49 (m, 3H), 2,67-2,73 (m, 1H), 3,25-3,42 (m, 9H), 3,45-3,59 (m, 8H),
3,66 (s, 2H), 3,80-3,95 (m, 7H), 4,00-4,10 (m, 4H), 4,15-4,19 (m, 2H), 4,56-
4,59 (m, 2H), 4,64-4,73 (m, 2H), 4,77 (s, 2H), 7,93 (s, 0,4H), 8,03 (s, 0,6H);

MS (ESI) m/z 998 [M+H]"

<Vi du 14> Piéu ché hop chit [®*Ga]1l

H
HOZC—\ /_\ H ZL N—§
[ j 68GaClj ea
S Ga
Hozc—/ - \—CO,H HOZC—/ ‘g '
. o)
2 [*®Ga]1
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Didu ché hop chit [**Ga]la

Axit clohydric 0,1N (5 mL) dugc rét vao trong may tao 8Ge/®*Ga va
dugc dit vao cac 6ng thir nghiém (1 mL/6ng). Sau khi do hoat tinh phong xa
ctia mdi dng thtt nghiém, hai dung dich **Ga (4,6 mCi, 2 mL) cla hai éng thu
nghiém thé hién hoat tinh phéng xa cao dugc chuyén vao binh phan tng. Hop
chit 2a (200 pg) dwoc hoa tan trong natri axetat 1,0M (0,4 mL)-nuéc
clohydric (pH=4,55), ma dugc nap vao binh phan Ung, dung dich nay sau do
dugc phan tng & 80°C trong 10 phut. Dung dich phan ng dwoc loc, va dich
loc dugc phan tach bing sic ky 1éng hiéu ning cao. Dung dich sau khi phén
tach dugc pha lodng bang nuwéc (10 mL), cho qua C-18 SepPak dé bat gitr, va
rira bang nudc (5 mL). Sau khi théi khi nito dé loai bé 4m, n6 dugc pha lodng
bang etanol (1 mL) dé thu dugc hop chat [**Ga]la (1,4 mCi).

Céac didu kién chay séc ky 16ng hiéu ning cao:

Cot: RESTEK AQ (5 pm, 250 mm x 10 mm);

Pha di dong: 25% metanol/nuéce (0,1% TFA);

Téc d6 dong: 3 mL/phut;

B6 do UV: 230 nm;

Thoi gian luu: 12 phut.

Pidu ché hop chit [®*Ga]lb |

Hop chat [**Ga]lb (2,8 mCi) thu dugc cung cach nhu dugc md ta trong
phin diéu ché hop chat 1a ngoai trir ®*Ga dung dich (5,94 mCi, 2 mL) va hop
chét 2b (200 pg) duogc st dung.

Céc didu kién chay sic ky 16ng hiéu ning cao:

Cot: YMC-Pack ODS-A (S-5 pm, 12 nm, 250 mm x lQ mm);

Pha di dong: 5% etanol/nuéc (0,1% TFA);

Téc d6 dong: 5 mL/pht;

Bo do UV: 254 nm;

Thoi gian luu: 32 phut.

Diéu ché hop chét [“Ga]lc
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Hop chét [*®Ga]lc (2,5 mCi) thu dugc cling cach nhu dugc md ta trong
phﬁn diéu ché hop chit 1a ngoai trr $Ga dung dich (5,7 mCi, 2 mL) va hop
chét 2¢ (200 pg) dugce sir dung.

Cac didu kién chay séc ky l1ong hiéu ning cao:

Cot: YMC-Pack ODS-A (S-5 um, 12 nm, 250 mm x 10 mm);

Pha di dong: 0-15% 30 phut. axetonitril/nuéc (0,1% TFA);

Téc d6 dong: 3 mL/phut;

B6 do UV: 230 nm;

Thoi gian lvu: 31 phut.

Pidu ché hop chit [®*Ga]le

Hop chit [*®Ga]le (2,4 mCi) thu dugc cing cach nhu dwgc md ta trong
phan didu ché hop chit 1a ngoai trir *®*Ga dung dich (5,5 mCi, 2 mL) va hop
chét 2e (200 pg) duoc st dung.

Cac diéu kién chay sic ky long hiéu ning cao:

Cot: YMC-Pack ODS-A (S-5 pm, 12 nm, 250 mm x 10 mm);

Pha di dong: 8% etanol/nuéc (0,1% TFA);

Téc d6 dong: 4 mL/phit;

Bo do UV: 220 nm;

Thoi gian [uu: 14 phut.

Pidu ché hop chit [*Ga]1f

Hop chat [*8Ga]1f (1,3 mCi) thu dugc cling cdch nhu dugc md ta trong
phan didu ché hop chit 1a ngoai trir 8Ga dung dich (4,6 mCi, 2 mL) va hop
chét 2f (200 pg) duoc st dung.

Céac didu kién chay sic ky 16ng hiéu ning cao:

Cot: Xterra MS C18 (10 pm, 250 mm x 10 mm);

Pha di déng: 20% etanol/nude (0,1% TFA);

Téc d6 dong: 4 mL/pht;

Bo do UV: 220 nm;

Thoi gian luu: 15 phut.

Piéu ché hop chit [**Ga]lg
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Hop chit [**Ga]lg (2,3 mCi) thu dugc cung cach nhu duge md ta trong
phdn didu ché hop chit 1a ngoai trir 8Ga dung dich (5,5 mCi, 2 mL) va hop
chit 2g (200 pg) dugc st dung.

Cac didu kién chay sic ky l16ng hiéu ning cao:

Cot: YMC-Pack ODS-A (S-5 pm, 12 nm, 250 mm x 10 mm);

Pha di dong: 25% etanol/nuée (0,1% TFA);

Téc d6 dong: 4 mL/phit;

B6 do UV: 220 nm;

Thoi gian luu: 17 phut.

Pidu ché hop chit [®*Ga]lh

Hop chéit [*®Ga]1h (1,3 mCi) thu dugc ciing cach nhu duge mo ta trong
phin didu ché hop chét 1a ngoai trir 8Ga dung dich (4,6 mCi, 2 mL) va hop
chét 2h (200 pg) dugc st dung.

Cac didu kién chay sic ky 1ong hiéu ning cao:

Cot: YMC-Pack ODS-A (S-5 pm, 12 nm, 250 mm x 10 mm);

Pha di déng: 30% etanol/nudc (0,1% TFA);

Téc d6 dong: 4 mL/phut;

B do UV: 220 nm;

Thoi gian luu: 14 phut.

Pidu ché hop chit [®*Ga]lk

Hop chat [**Ga]1k (1,1 mCi) thu dugc ciing cdch nhu duge md ta trong
phan diéu ché hop chat 1a ngoai trir %8Ga dung dich (3,9 mCi, 2 mL) va hop
chét 2k (200 pg) dugc st dung.

Cac didu kién chay sic ky 16ng hiéu ning cao:

Cot: Xterra MS C18 (10 pm, 250 mm x 10 mm);

Pha di dong: 25% etanol/nuédc (0,1% TFA);

Tbc do dong: 4 mL/phut;

Bo do UV: 220 nm;

Thoi gian luu: 18 phut.

Pidu ché hop chit [**Ga]ln
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Hop chét [**Ga]ln (3,8 mCi) thu dugc cung cach nhu dugc mo ta trong
phin didu ché hop chét 1a ngoai trir 8Ga dung dich (6,9 mCi, 2 mL) va hop
chét 2n (200 pg) duoc st dung.

Cac didu kién chay sic ky 16ng hiéu ning cao:

Cot: YMC-Pack ODS-A (S-5 um, 12 nm, 250 mm x 10 mm);

Pha di d6ng: 7% axetonitril/nuéc (0,1% TFA);

Téc dod dong: 3 mL/phut;

Bo do UV: 220 nm;

Thoi gian lvu: 13 phat.

Pidu ché hop chit [®*Ga]lo

Hop chit [*®*Ga]lo (2,1 mCi) thu dugc ciing cach nhu dugc mé ta trong
phan didu ché hop chit 1a ngoai trir %8Ga dung dich (5,4 mCi, 2 mL) va hop
chét 20 (200 pg) dugce st dung.

Cac diéu kién chay sic ky 16ng hiéu ning cao:

Cot: YMC-Pack ODS-A (S-5 um, 12 nm, 250 mm x 10 mm);

Pha di dong: 7% etanol/nuéc (0,1% TFA);

Téc @6 dong: 4 mL/phut;

Bo do UV: 220 nm;

Thoi gian luu: 20 phut.

Pidu ché hop chit [68Ga]1p

Hop chat [*®*Ga]1p (2,1 mCi) thu dugc cung cich nhu dugc md ta trong
phén diéu ché hop chit 1a ngoai tru 8Ga dung dich (5,8 mCi, 2 mL) va hop
chét 2p (200 pg) duoc sir dung.

Céac diéu kién chay sic ky 16ng hiéu ning cao:

Cot: RESTEK AQ (250 mm x 10 mm);

Pha di dong: 15% metanol/nude (0,1% TFA);

Tbc do dong: 3 mL/phut;

B9 do UV: 220 nm;

Thoi gian lvu: 15 phat.

<Vi du 15> Piéu ché hop chit [**Cu]lb
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Dung dich nudc axit clohydric trong do6 [**Cu]CuCl, (7,3 mCi) di hoa
tan dugc gia nhiét & 90°C va lam kho ddng thoi théi khi nito. Sau khi lam
kho, 0,1 mL natri xitrat 0,1M (pH=5,5) trong d6 hop chét 2b (100 pg) da hoa
tan dugce bd sung vao, sau d6 phan ung & 60°C trong 10 phﬁt Sau khi hoan
thanh phan Gng, nudc (0,3 mL) duqé bd sung vao hdn hop phan ung, loc, va
ria hai l1an biang nude (0,3 mL). Dich loc dugc phén tach bang sic ky long
hiéu nang cao, cho qua C-18 SepPak dé bit gift, rira bang 5 mL nudc, va rot
vao 1 mL etanol dé thu dugc hop chit [**Cu]1b (5,22 mCi).

Cac didu kién chay sic ky 16ng hiéu ning cao:

Cot: Xterra MS C18 (10 pm, 250 mm x 10 mm);

Pha di dong: 50% axetonitril/nudc (0,1% TFA);

Téc do dong: 4 mL/phut;

B6 do UV: 230 nm;

Thoi gian luu: 17,5 phut.

<Vi du 16> Diéu ché hop chit ['"Lu]lg

Hop chit 2g (200 pg) hoa tan trong natri axetat 1,0M (0,4 mL)-dung
dich nuéc axit clohydric (pH=4,88) dugc nap vao binh phan trng chira Lu-177
(2,2 mCi), sau d6 phéan tng & 80°C trong 10 phut. Phan Gng nay dugc loc, va
dich loc dugc phén tach bing sic ky 1éng hiéu ning cao. Dung dich sau khi
phéan tach dugc pha lodng bing nudc (10 mL), cho qua C-18 SepPak dé bat
gift, va rira bang nuéc (5 mL). Sau khi théi khi nito d& loai boé 4m, né dugc
pha lodng bang etanol (1 mL) d& thu dugc hop chét ['""Lu]lg (1,36 mCi).

Cot: YMC-Pack ODS-A (S-5 pm, 12 nm, 250 mm x 10 mm);

Pha di ddng: 25% etanol/nudc (0,1% TFA);

Téc d6 dong: 4 mL/phut;

Bo do UV: 220 nm;

Thoi gian luu: 19 phut.

< Vi du so sanh 1> Téng hop hop chit ['*°1]30
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Buée 1: Pidu ché hop chat 28

Triphosgen (21 mg, 71 mmol) cugc hoa tan trong diclometan (5 mL),
bd sung tir tir vao d6 4-iodoanilir (45 mg, 0,205 mmol) hoa tan trong
diclometan (5 mL) & 0°C. Trietylarz:n (0,57 mL, 0,410 mmol) dugc bd sung
vao d6, sau d6 khudy & 0°C tror,; 30 phut. Hop chit 3a (100 mg, 0,205
mmol) hoa tan trong diclometan (19 mw') dugc bd sung tir tir vao d6 & 0°C, va
trietylamin (0,57 mL, 0,410 mrx' 1) cfing dugc bd sung vao. Hon hgp nay
duoc khudy trong 5 gio ddng théi tdag tur ti nhiét do 1én toi nhiét do phong.
Hon hgp phan tng duge cd dudi ap k44t giam, va dich c6 dugc phan tach
bang sic ky cot (2% metanol/diclometan) dé thu dugc hop chét 28 (66 mg,
44%) du6i dang chit rin mau tring.c

'"H NMR (400 MHz, CDCl3) % 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,% Hz, 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,'1H); v
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13C NMR (100 MHz, CDCls) & 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]"

Buéc 2: Piéu ché hop chit 29

Hop chit 28 (50 mg, 0,068 mmol) dugc tdng hop trong budc 1 & trén
dwgc hoa tan trong dioxan (1,0 mL), hexametyl ditin ((Me3Sn);, 043 mL,
0,206 mmol) va bis(triphenylphosphin)paladin(II) diclorua (PdCI2(PPh3),),
4,8 mg, 5 mmol) dugc bd sung vao theo th@ ty néu trén, sau doé khuéy §;
110°C trong 1,5 gio. Hon hgp nay duge lam ngudi xudng nhiét d6 phong, bd
sung vao d6 dung dich nudce kali florua (50 mL), sau do khudy trong 1 gio.
Chét phan tng dugc loc, va hop chit hitu co dugce chiét sur dung etylaxetat.
Dung dich hitu co sau khi thu gom dugc 1am kho trén natri sulfat khan va c6
du6éi 4ap suidt giam. Dich ¢d dugc phan tich bang sic ky cot
(trietylamin:etylaxetat:n-hexan, 1:40:59) dé thu dugc hop chit 29 (28 mg,
53%) du6i dang chit rin mau tring.

'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, J= 8,4 Hz, 2H), 7,73 (s, 1H);

13C NMR (100 MHz, CDCl3) & -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]"

Buée 3: Didu ché hop chat ['*°1]28

Hop chit 29 (100 mg) thu dugc & budc 2 ¢ trén dugc hoa tan trong
etanol (0,250 mL), bd sung vao d6 dung dich natri ['*’I] iodua (3,2 mCi, 50
mL), sau d6 khudy & nhiét do6 phong. 1 E dung dich nudc axit clohydric (0,10

mL) va 3% H,0, duogc ) sung vao do, sau d6 khuéy & nhiét do phong trong

-80-



36409

10 phut. Dung dich natri thiosulfat 'O,lM (0,20 mL) dugc bd sung vao hdn
hgp phéan Gng, bd sung nudc cit (18 mL). Dung dich nay dugc cho qua C-18
SepPak va rua bang nudc cit (20 mL). Sau khi rét axetonitril (2,0 mL) 1én C-
18 Sep-Pak, nito dugc théi vao dung dich dé loai bé axetonitril.

Buéc 4: Didu ché hop chit ['*°1]30

Diclometan (0,2 mL) va axit trifloaxetic (0,8 mL) dugc bd sung lan
lugt vao binh phan @ng chtra hdn hgp phan tng thu dugc ¢ budc 3 néu trén,
sau d6 khudy & nhiét d6 phong trong 20 phut. Dung mdi phan tng duoc loai
bro bing cach thdi nito, va sau d6 nuédc cit (2,0 mL) duwgc bd sung vao dé.
Dung dich nay dugc phén tach bang sic ky long hiéu ning cao (HPLC) dé thu
duge hop chit ['*°1]20 (1,1 mCi, 24%).

Céc diéu kién HPLC:

Cot, XTerra MS C18 (250 mm x 10 mm); Pha di ddng, 30%
axetonitril/nuéc (0,1% TFA); Téc d6 dong, 5 mL/phat; UV, 254 mm; Thoi
gian luu, 10,4 phut.

< Vi du tham chiéu 1> Chuén bi cic dong té bao ung thw tuyén tién
liét va chudt trui long

Dong té bao ung thu tuyén tién liét & nguoi (22RV1) dugc st dung &
didy dugc mua tir by suu tdp ching gibng kiéu M§ (American Type Culture
Collection - ATCC). PC3 PIP (PSMA") va PC3 flu (PSMA”), 1a cic dong té
bao ung thu tuyén tién liét & nguoi, dugc tién si Martin G. Pomper (Johns
Hopkins Medical School, Baltimore, MD) cung cdp. Cac dong té bao ung thu
tuyén tién liét & nguoi dugc gitt trong moi truong RPMI1640 duge bd sung
10% huyét thanh bao thai bé (FBS - fetal bovine serum) va 1% chat khéng
sinh/khdang ndm. Trong khi nudi cdy cac dong té bao PC3 PIP (PSMA+) va
PC3 flu (PSMA-), puromyxin dugc bd sung thém vao & ndng d6 2 pg/mL.

Pbi voi cac dong vat thit nghiém, chudt duc trui long 6 tudn tudi
(Narabio, Seoul, Korea) dugc st dung.

<Vi du thir nghiém 1> Do d§ wa béo (logP)

M3i hop chit [®*Ga]l (1~2 mCi) dugc téng hop trong Vi du 14 dugc

chuyén vao lg, va dung mdi dugc loai bd, bo sung vao d6 1 mL n-octanol va
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1 mL PBS, va day kin bang nip, sau d6 trdon xody trong 1 phut. Sau khi céc
16p dugce tach riéng ra, 0,1 mL duogc 14y tir mdi 16p nay va 1idu lwgng birc xa
dugc do. Liu lugng buc xa dugce do béng cac ldp lai 3 14n, va gia tri trung

binh thu dugec.

[Bang 1]
Céc gié tri logP cua cac hop chét [**Ga]l
[**Ga]l logP
[**Ga]lb 22,56
[**Ga]lc 2,65
[®*Ga]le -2,88
[**Ga]lg -2,42
[®**Ga]lh -1,89
[**Ga]ln 3,06

<Vi du thit nghiém 2> Po khi niing lién két

Pé khing dinh kha ning lién két cua cac hop chit theo sang ché véi
PSMA, céc thi nghiém sau ddy duogc tién hanh.

RPMI1640 dugc bd sung 1% BSA (albumin huyét thanh bd) dugc st
dung lam dung dich dém.

['°1130 (0,1 nM) thu dugc & Vi du so sanh 1 dugc bd sung vao binh
chita céc t& bao 22RV1 (5X10%), nap viao d6 hop chit dugc thé hién bing
cong thte 1 & 9 ndng d6 (1,00 x 107"~ 1,00 x 107> M), sau d6 khudy & 37°C
trong 2 gid. Khi két thuc viéc khudy, binh nay dugc ria bing dung dich PBS
(2 mL) ba 1an, va sau d6 hoat tinh phéng xa dugc do st dung may dém tia
gamma (2480 WIZARD2 Gamma Counter PerkinElmer Co., MA). Nong do
ttc ché 50% (ICso) cho mdi hop chit dugc tinh todn sit dung chuong trinh
GraphPad Prism (GraphPad Software, Inc., CA)

Bang 2 dudi ddy 1a béang thé hién &i lyc lién két (ICso) ctia mdi hop
chét, va gia tri K4 cia hop chit ['*°1]30 dugc do 13 0,13 nM. (Maresca, K. P,
et al., 2009, J. Med. Chem. 52, 347-357)

[Bang 2]

Hop chit I1C5o (nM) Gia tri K; (mM)
Ga-1a 570,70+135,97 69,88+29,78
Ga-1b 237,49+47,13 18,73+1,87
Ga-1c 21,20+2,06 3,76+0,37
Ga-1d 75,28+18,61 18,62+4,60
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Ga-le 47,41+1,78 12,94+0,49
Ga-1f 25,66+5,06 8,12+1,60
Ga-1g 18,40+0,35 5,82+0,11
Ga-1h 11,00£0,35 3,00+0,10
Ga-1i 68,99+3,27 14,36+0,68
Ga-1j 60,41+3,61 12,57+0,75
Ga-1k 63,85+6,09 12,70+1,07
Ga-1n 174,13+3,87 32,09+0,71
Ga-1o 1140,29+82,36 282,09+20,37
Ga-1p 702,95+144,61 129,54+26,65

Nhu"duqc thé hién trong Bang 2, cic hop chit Ga-1a va Ga-1b cta Vi
du 13 theo sang ché 1a cac hgp chit ma khong cé axit carboxylic lién két voi
nito cua gbe lysin. Cu thé, Ga-1a thé hién lyc lién két tvong ddi thip véi
PSMA. Mit khac, Ga-1c¢ c6 ciu tric twong tu Ga-la 12 hop chit c6 axit
carboxylic lién két vdi nito cla gbc lysin, va cé thé thiy ring luc lién két vai
PSMA cao hon khoédng 18,6 1in so véi luc lién két cua Ga-1a. Piéu nay la do
mot (R463) trong ba gbc arginin, dugc goi 1a mang arginin, trong viung lién
két cia PSMA va axit carboxylic lién két véi nito cua gbc lysin ctia hop chét
dugc thé hién bing cong thic 1 theo sing ché tao ra twong tic cdu mubn
manbh.

Ngoai ra, axit carboxylic ciia gbc lysin trong hop chit dugc thé hién
bang cong thirc 1 theo séng ché khong chi cai thién rit nhiéu kha ning lién
két v6i PSMA, ma con lam ting d6 wa nudc cua hgp chit dé lam giam kha
nang lién két khong dic hiéu in vivo va loai bd n6 nhanh chéng hon khéi cic
co quan binh thudng.

Cac hop chit Ga-1f, Ga-1g va Ga-lh c¢6 nhém phenyl hodc nhém
phenyl duoc thé, va da khing dinh dugc ring ching cé kha nang lién két cao
hon so v6i hop chit Ga-le c6 cdu tric twong tu ma khong c6 nhém phenyl.
Trong sb cac hop chat nay, hop chit Ga-1h duoc lién két voi 4-iodophenyl c6
kha ning lién két cao nhét.

<Vi du thi nghiém 3> Thi nghiém chup MicroPET/CT chudt dwgc
cdy ghép cac dong té bao ung thw tuyén tién liét

Mb hinh u dugc chudn bi bing cach tiém dudi da cac t& bao PSMA”

PC-3 PIP (dong té bao ung thu tuyén tién liét) vao bén phai cia chan sau
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chudt trui 16ng. M3i hop chit dugc danh diu **Ga [%Galle, [**Ga]lg,
[*®Ga]lh va [**Ga]lk dugc tiém trong tinh mach bing tir 5,5 dén 6,5 MBq
(148-175 pCi/200 pL), va cac anh PET/CT thu dugc st dung INVEON
PET/CT dung cho cac dong vat c6 kich thudc nhoé (dung dich y té Siemens,
Knoxville,. USA) trong 60 phut. Sau 150 phat, 270 phut, va 390 phut, cac
anh PET/CT ciing dugc thu trong 30 phut. Anh PET/CT thu dwgc duge phén
tich dinh lugng st dung Inveon™ Research Workplace (IRW).

Céc hinh (Fig.) 1, 2, 3, va 4 12 cac dd thi thé hién két qua phén tich
dinh lugng tir anh MicorPET/CT déi véi [**Galle, [**Ga]lg, [**Ga]lh, va
[**Ga]lk & % lidu luong da tiém (ID)/g, va ldn lugt dugce tom tdt trong céc
Bang 3, 4, 5, va 6.

[**Ga]le dugc phat hién thdy 1a bi bai tiét nhanh chéng qua than va
bang quang & giai doan dAu sau khi tiém, va da x4c nhan dugc ring né lién
két chon loc véi céc u PSMA® PC-3 PIP & muc 4,05+0,64% ID/g & 270 phut
sau khi tiém (Fig. 1, Bang 3).

Déi vé6i truong hop [Ga]lg, di khing dinh dugc ring thoi gian luu
trong mau ting nho viéc lién két v6i albumin cia nhém phenyl, va muc tiéu
thu cua u ting theo thoi gian. So véi hop chat [**Ga]le, ml'Iq ti€u thu cuia u la
13,00+4,95% ID/g, tdng khoang 3 l‘z‘in & 270 phut, dugc xadc nhan (Fig. 2,
Béang 4).

Péi voi truong hop [*Ga]lh va [*®Gallk, nho viéc lién két véi
albumin cta nhém phenyl dugc thé, thoi gian luu trong mau ting va muc tiéu
thu ctia u dugc xac nhén la ting theo thoi gian, va muc ti€u thu cua u tiép tuc
tang sau 390 phut.

Hop chét [*®*Ga]1h thé hién muc tiéu thy cua u 1a 16,75+0,92% ID/g &
390 phut (Fig. 3, Bang 5), va hop chat [**Ga]lk thé hién mic tiéu thu cia u
l1a 18,25+4,17% ID/g & 390 phut (Fig. 4, Bang 6).

Ngoai ra, d3 xac nhan dugc réng tat ca cac hop chét [6.8Ga]1e, [68Ga]1g,
[8Ga]1lh va [*®*Ga]lk déu dugc bai iét nhanh chéng ra khéi co thé khi muc
tiéu thu ¢ than giam sau 150 phut.

[Bang 3]
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(%ID/g)
Thoi U (PIP) Thén Bang quang Gan Co
gian
10 2,33+0,36 21,37+£9,18 19,37+0,32 4,76+0,42 1,46+0,14
20 3,64+0,49 10,96+4,32 47,31+£7,34 1,96+0,22 1,38+0,11
30 4,08+0,60 10,88+7,09 | 55,82+12,46 1,29+0,05 0,95+0,13
40 4,44+0,48 14,92+13,57 | 60,63+15,48 1,00+0,03 0,61+0,05
50 4,56+1,03 15,84+15,60 | 64,24+12,76 0,80+0,02 0,53+0,05
60 4,73£0,98 15,72+16,29 | 67,80£8,56 0,65+0,04 0,35+0,05
150 4,20+0,42 0,70+0,02 31,85+35,57 0,06+0,01 0,02+0,01
270 4,05+0,64 0,41+£0,16 1,45+1,62 0,03+0,01 0,01+0,01
[Bang 4]
Luong [**Ga]lg duoc tiéu thu & mdi co quan cua chudt theo thoi gian
(%ID/g)
Thoti U (PIP) Théan Bang quang Gan Co
gian
10 2,18+0,63 16,40+0,10 2,28+0,11 9,55+2,22 1,49+1,64
20 4,42+1,50 19,80+0,73 6,98+2,51 7,26+1,06 1,88+2,00
30 5,43+1,94 21,18+2,17 13,51+5,83 6,10+0,50 1,69+1,78
40 6,43+2,32 22,74+3,48 18,89+8,84 5,38+0,22 1,61£1,69
50 7,33+2,76 24,20+4,60 | 22,76+10,86 4,75+£0,07 1,54+1,62
60 8,29+2,99 25,78+4,72 | 24,74+11,23 4,41+0,03 1,32+1,33
150 11,4+5,23 15,75+11,53 | 42,3+41,58 0,45+0,11 0,21+0,03
270 13,00+4,95 12,45+9,69 12,05+2,76 0,22+0,01 0,06+0,02
[Bang 5]
Luong [**Ga]lh duogc tidu thu & mdi co quan cta chudt theo thoi gian
(%ID/g)
Thoi U (PIP) Than Bang quang Gan Co Heart
gian
10 1,94+0,35 |13,26+2,36| 2,12+0,39 |14,96+0,03]2,24+0,15(24,69+0,20
20 3,74+0,97 |12,56+0,86| 2,91+0,69 |[12,71+0,03(2,97+0,3521,30+0,11
30 5,00+1,41 [12,61+0,71| 3,14+0,51 |10,37+0,12]2,98+0,34[17,38+0,04
40 6,22+1,75 [13,51+0,46 4,52:!:0,97 8,86+0,35 |3,28+0,23|15,25+0,15
50 7,12+2,07 |13,44+£0,71| 8,26+4,41 | 7,83+0,45 |3,25+0,36[13,52+0,55
60 7,90+2,46 |13,60+1,72| 12,62+5,31 | 7,19+0,49 |3,14+0,20(12,14+0,91
150 9,90+4,53 | 6,40+1,41 |19,45+12,23| 2,80+0,99 |1,70+0,57| 5,55%£2,19
270 14,20+0,00| 7,45+1,63 | 15,90+4,53 | 3,00+0,28 |1,70+0,14 | 5,75%0,21
390 16,75+0,92| 5,85+0,92 | 22,80+9,90 | 2,35+0,07 |1,30+0,14 | 3,90+0,42
[Bang 6]
Luong [**Ga]lk dugc tiéu thu & mdi co quan cia chudt theo thoi gian
(%ID/g)
Thoi U (PIP) Thén Bang Gan Co Heart
gian quang
10 1,85+0,25 |11,16+1,35] 4,12+0,45 |11,99+4,72 [ 2,26+0,75 |21,67+0,44
20 3,22+0,38 |11,21+1,62| 4,68+0,22 |{11,09+3,46| 2,91+1,21 {20,10+0,29
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30 3,94+0,38 |10,89+1,36| 4,68+0,45 |10,04+2,73| 3,09+0,91 18,33+0,13
40 4,40+0,36 [11,06+1,02| 4,75+0,21 | 9,31+2,32 | 3,32+1,20 |17,22+0,35
50 5,03+0,33 |[10,80+1,20( 4,83+0,18 | 8,73+2,11 | 3,24£1,07 {16,06+0,38
60 5,45+0,16 {10,96+1,18| 4,81+0,24 | 8,22+1,79 | 3,49+1,28 |15,03+0,27
150 11,00+2,12]11,40+1,13(18,10+6,51 | 5,00+1,41 | 2,75+1,20 | 7,85+1,63
270 15,70+4,24] 9,25+0,78 |20,10+4,53 | 3,60+0,71 | 2,15+0,78 | 5,10+0,85
390 18,25+4,17| 7,70+0,71 |[14,25+0,64 | 2,25+0,64 | 1,20+0,56 | 3,80+1,41

<Vi du thi nghiém 4> Thir nghiém phéan bé sinh hoc & chudt dwoc
cdy ghép dong té bao ung thw tuyén tién liét

Sau 270 phut ti€m [**Ga]le va [*®Ga]lg, cdc anh microPET/CT dugc
chup trong 30 phut, va sau 46 mdi co quan (méu, co, md, tim, phéi, gan, 14
lach, da day, rudt, than, xuong va u) dugc tach ra va hoat tinh phong xa cua
ching dugc do st dung may dém tia gamma.

Bang 7 thé hién muc tiéu thu cla mdi co quan & thoi diém 5 gio sau khi
tiem [*®*Ga]le hoidc [**Ga]lg.

Su phan b sinh hoc duge xac nhin & thoi didm 5 giy sau khi tiém. Két

qua 13, [*8Ga]lg chira nhém phenyl thé hién ty 1¢ tidu thu cua u (%ID/g) cao

hon 10%, ma cao hon khoang 1,4 1dn 14n so véi [*®*Ga]le.

[Bang 7]
Hoat tinh phéng xa cua [**Ga]le va [*®Ga]lg & cac co quan ciia chudt
[**Ga]le [**Ga]lg

Méu 0,01+0,00 0,02+0,03

Co 0,01+0,00 0,01+0,00

M& 0,01+0,00 0,11+0,15

Tim 0,01+0,00 0,02+0,01

Phoi 0,02£0,01 0,07+0,07

Gan 0,02+0,01 0,03+0,01

L4 lach 0,01+0,00 0,20+0,27

Da day 0,02+0,02 0,02+0,02

Rudt 0,09+0,08 0,09+0,08

Thén 0,82+0,51 9,15+£11,26

Xuong 0,00+0,00 0,01+0,01

PSMA+ PIP 7,34+5,49 10,48+1,05

DPdng thoi, hop chat dugc thé hién bang cdng thirc 1 theo sang ché co
thé dugc bao ché & cac dang khac nhau phy thudc vao muc dich sir dung.
Phin dudi day minh hoa mot sd phuong phap bao ché trong d6 hop chat dugc
thé hién bang cong thic 1 theo séng ché duoc chira 1am thanh phén hoat tinh,

nhung sang ché khong bi gi¢i han & do.
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<Vi du sian xuit 1> Bao che cac ché pham dwoc

1-1. Bao ché dang bot

Hop chit c6 coéng thic 1 500 mg
Lactoza | 100 mg
Hoat thach 10 mg

Dang b6t dugc bao ché bing cach tron tit ca cac thanh phén néu trén,
ma dugc nap ddy vao cac tdi kin khi.

1-2. Bao ché cac vién nén

Hop chéit ¢6 cong thic 1 500 mg
Tinh b0t ngd 100 mg
Lactoza 100 mg
Magie stearat 2 mg

Céac vién nén duogc bao ché bang cach tron tat ca cac thanh phén néu
trén bing phuong phap thong thudng dé san xuat vién nén.

1-3. Bao ché cac vién nang

Hop chit c6 cong thic 1 500 mg
Tinh bdt ngd 100 mg
Lactoza 100 mg
Magie stearat 2 mg

Cac vién nang duogc bao ché bing cach trdn tat cd cdc thanh phan néu
trén, ma dugc nap day vao cac vién nang gelatin theo phuong phap théng
thuong d€ san xuat cidc vién nang.

1-4. Bao ché dung dich tiém

Hop chat cé cong thirc 1 500 mg
Nuéc cit vo trung lugng thich hop
Chét diéu hoa @b pH luong thich hop

Céc dung dich tiém dugc bao ché bing cach tron tdt c4 c4c thanh phan
néu trén, nap hén hgp nay vao trong 6ng tiém dung tich 2 ml va v6 tring nd
bang phwong phap thong thuong dé san xuit cac dung dich tiém.

1-5. Bao ché cac ché phim léng

Hop chit ¢ cong thirc 1 ~ 100 mg
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Puong duoc ddng phan héa 10 g
Manitol 5¢g
Nudc cit luong thich hop

T4t ca c4c thanh phan néu trén dugc hoa tan trong nudc tinh ché. Sau
khi bd sung hwong chanh, tdng thé tich dugc didu chinh 12 100 ml bing cach
bd sung nudce tinh ché. Cac ché phdm long dugc bao ché bing cach nap hdn
hgp ndy vao céc chai mau ndu va vo trung ching bing phuong phap thong
thuong dé san xuit ché phdm long. |

Nhu néu trén, sang ché di dwgc mo ta chi tiét thong qua céc vi du diéu
ché wu tién, cac vi du va cac vi du th nghiém, nhung pham vi cla sdng ché
khong bi gidi han & cac vi du cu thé nay, va nén dugc xac dinh boi cac yéu
chu bao ho di kém. Ngoai ra, ngudi c6 k¥ nang trung binh trong linh vue k¥
thuat nay nén hiéu ring nhidu cai bién va thay ddi c6 thé ton tai ma khong
nim ngoai pham vi cia sang ché.

Kha ning 4p dung trong cdng nghiép

Sang ché d& cap dén duoc phim dung dé chin doan va diéu tri bénh
ung thu tuyén tidn liét, c6 kha ning nhim dich PSMA, va hop chit dwgc dé
xuét boi mot khia canh cua sang ché c6 hop chét glutamin-ure-lysin ma lién
két v& mit cdu trac vdi chit chelat hoa lién két v4i kim loai c6 hoat tinh
phdong xa va lién két v6i nhom aryl c6 thé lién két b sung véi protein PSMA.
Lién két gitta hop chit glutamin-ure-lysin va chit chelat hoa bao gdm nhém
dém phéan cyc d& déng vai tro khir lién két khong dic higu in vivo va thé hién
hiéu qua thai bé nhanh chéng khéi cac co quan thiét yéu, nhung khong bi thai
bé khéi cac t& bao ung thu tuyén tién liét. Cac dic tinh nay lam gidm viéc
tiép xtic voi blrc xa, ma phat ra bdi hop chét lién két ddng vi phong xa c6 tdc
dung diéu tri, cho cdc md va cdc co quan binh thuong, va do do6, lam giam
cdc tdc dung phu. Ngoai ra, hop chit chtta nhém phenyl c6 lyc lién két vai
albumin c6 thoi gian luu trong méu tdng 1én, theo cach do dan tich lily nhiéu

hon trong t& bao ung thu tuyén tién liét.
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YEU CAU BAO HO

1. Hop chét dwgc thé hién bang cong thuc 1, chit ddng phan lap thé ctia no,
hydrat cua n6, hodc mudi dugc dung cia né:

[Cong thuc 1]

Ll Le e —we
o 11_1 : l]J CO,H
RZ—Q—L4J—NH | ,
)'-1\ O
HO,C” N/U\N " COoLH
H H

trong cong thuc 1,

L, 1a -(CH,),-, trong d6 a 1a sé'nguyén bing 1 ~ §;

U 14 lién két, hodc -C(O)-;

R, 1a -Ls-CO,H, trong d6 Ls 1a -(CH;),-, trong d6 b 1a sb nguyén bing
1 ~6;

X 1a lién két, hodc -C(0)-;

W 1a lién két, hodc -NA;-, A; 1a hydro, ho#c -(CH,).-pyridyl, trong d6
¢ 12 s6 nguyén biang 0 ~ 3;

L, 1a lién két, hodc -(CH,)4-, trong d6 d 1a sb nguyén bing 1 ~ 8;

AN A

Tz la lién két, N=N | hodc N=N

L; 1a Cy.1, alkylen mach théng hodc phan nhanh, trong d6 mot hodc
nhiéu nguyén tir cacbon trong alkylen c6 thé dugc thay thé bing nguyén tir
OXY;

L, 12 -(CH,)e-, trong d6 e 1 sé nguyén bing 1 ~ 6;

n 12 sé nguyén bing 0 ~ 1;

R, la hydro, C,.s alkyl mach théng hodc phan nhanh, hodc halogen;

Y 1a oxy;

7 la chét chelat héa chira kim loai c6 hoat tinh phéng xa, trong d6 kim
loai c6 hoat tinh phong xa 1a Ga-68, Cu-64, Cu-67, Y-90, Sc-47, In-111, Sn-
117m, Lu-177, Bi-212, Bi-213, Pb-212, Ra-223, hodc Ac-225, va chit chelat
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CO,H
HO,C— /\
HOZC—\ /—\ ,—CO,H [N
e e
HO,C— \] H
__/ \_
hoa 1a HO,C—" \/ , COH ,
HO,C
HO,C H ..
| (N N
q } HO.C/—NK/N
HO,C. N 2
CO,H HO,C hoidc
b 5 0
HO,C

W

Cozl

coHcoH M

2. Hop chét, chit déng phén 13p thé cua no, hydrat cua né6, hodc mudi dugc
dung cta né theo diém 1, trong d6: |

L, 1a -(CH,),-, trong d6 a 13 sé nguyén bing 1 ~ 6;

U 1a lién két, hoic -C(O)-;

R; 1a -Ls-CO,H, trong d6 Ls la -(CH;),-, trong d6 b 1a s nguyén b%mg
1~4;

X 1a lién két, hodc -C(0)-;

W 1a lién két, hodc -NA;-, A; 1a hydro, hodc -(CH,).-pyridyl, trong do
¢ 1a sb nguyén bing 0 ~ 1;

L, 1a lién két, hodc -(CH,)4-, trong d6 d 12 sé nguyén bang 1 ~ 6;

N ealiaes)

Tz 1a lién két, N= , hodc

L; 1a Cy.9 alkylen mach théng hodc phdn nhéanh, trong d6 mdt hodc
nhiéu nguyén tir cacbon trong alkylen c6 thé dugc thay thé bing nguyén tir
OXY;

L, 12 -(CH,).-, trong d6 e 12 s nguyén bing 2 ~ 4;

n 12 sé nguyén bing 0 ~ 1;
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R, 1a hydro, C,_3 alkyl mach théng hodc phan nhénh, hbaflc halogen;

Y 1a oxy;

Z 1a chit chelat hoa chira kim loai c6 hoat tinh phéng xa, trong d6 kim
loai c6 hoat tinh phéng xa 1a Ga-68, Cu-64, Cu-67, Y-90, Sc-47, In-111, Sn-
117m, Lu-177, Bi-212, Bi-213, Pb-212, Ra-223, hodc Ac-225, va chét chelat

COzH
H02C—\ /—\ ,—CO,H [ ]/\©\
[ ] HOZC—/ \._/
héa 13 HOZC—-—/ \_/ N2 ’ 002 ,

3. Hop chit, chét déng phén lap thé clia no, hydrat cia nd, hodc mudi dugc
dung ctia n6 theo diém 1, trong dé:

L, 12 -(CH,),-, trong d6 a 1a s§ nguyén bing 2 ~ 4;

U 1 lién két, hodc -C(O)-;

R; 1a -Ls-CO,H, trong d6 Ls la -(CH,),-, trong d6 b 1a sb nguyén bing
1~2;

X 1a lién két, hoic -C(O)-;

W 1a lién két, hodc -NA;-, trong d6 A, 1a hydro ho#c pyridyl;

L, 1a lién két, hodc -(CH,)q-, trong d6 d 12 s6 nguyén bing 1 ~ 2;

JLNM )}\(\NJ\

Tz 1a lién két N=N hoac
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L, 1a C,; alkylen mach thing, trong d6 mot hodc nhiéu nguyén tir
cacbon trong alkylen c6 thé dugc thay thé bing nguyén tit oxy;

L4 1a -(CHy);3-;

n 12 sb nguyén bang 0 ~ 1;

R, 1a hydro, metyl hodc haloge_n;

Y 14 oxy;

Z 1a chét chelat héa chira kim loai cé hoat tinh phéng xa, trong d6 kim
loai ¢6 hoat tinh phong xa 1a Ga-68, Cu-64, hodc Lu-177, va chit chelat hoa

HOZC—\ / \ ,—CO,H

-

, _/ \.__
6 thé 1a HO:LC j)

4. Hop chét, chit déng phéan lap thé cua né, hydrat cia nd, hodc mubi duge
dung cta n6 theo diém 1, trong d6 hop chét dugc thé hién Béng cong thuc 1

duogc chon tir nhém bao gom céc hgp chat sau:

(3)
Q o)
S0 s
N NH/\/ SN N >co,H
N [ N N=N
[ M ] o) CO,H
N |'N
HO,C—~ \__ig s )ol\
o N
HO,C” "N~ "N~ ~CO,H
o 2 H H z ;
(4)
0 o}
o) .
N[N N=
E M ] S N CO,H
N |'N
HO,C—" \_|/ X JOL
o)
HO,C” "N~ "N~ ~CO,H
O 2 H H 2 ;
(5)
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N N -
N | NS
E ™ ] o - CO,H

HO,C— | _ig g /(l)L
O N
HOQC/\H N coH

(11)

o) HJ i CO,H
N .
O B8
o) ‘ :
l Hozc:/\{:l| N7 CopH
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(13)

["]

_/ .
HO,C \_ _./ N\/U\ /\COZH

HOZC/\H J\H CO,H

IZ

(14)
0
o
Hozcﬂ\ N\ o
[ . , CO,
H
© 0
o :
Hozc/\HJ\lr:Ji CO,H
(15)
0
0
HO,C— /~ ng COH
N_| N
Lo 9
© 0
o :
HOZCAN N coH
(16)
0

s/

N\
- O
N"|'N :
HO :
2 oﬁg Hozc/\ﬁ/u\u COH

)

[ _\

(trong cac cong thtc & trén, M 12 kim loai c6 hoat tinh phong xa, va

kim loai c6 hoat tinh phong xa 1a nhu duoc xac dinh trong diém 1).
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5. Hop chét dugc thé hién bing céng thic 2, chét déhg phéan lap thé cua no,
hydrat cua no, hodc mudi dugc dung cua né:

[Cong thitc 2]

Y [ 0
7ALLR L R L-Tz—L-w-X_ _R
L l J 3 2 \N/ 1
o II_1 : | CO,H
R2—®—L4—“—NH l
L1 o

HO,C N N CO,H
H H

trong cong thic 2,

L, 12 -(CH,),-, trong d6 a 13 s6 nguyén bing 1 ~ 8;

U 1a lién két, hoic -C(0)-;

R, 14 -Ls-CO,H, trong d6 Ls 1a -(CH,)y-, trong d6 b 1a s nguyén br:ing
1~6;

X 1a lién két, hoic -C(0)-;

W 1a lién két hodc -NA;-, va A, 1a hydro hodc -(CH,).-pyridyl, trong
d6 ¢ 1a s6 nguyén bang 0 ~ 3;

L, 1a lién két hodc -(CH,)q-, trong d6 d 12 sb nguyén bang 1 ~ 8;

AN AR

Tz 1a lién két, N=N  ,hogc NN

L; 1a Ci.1, alkylen mach théng hodc phan nhanh, trong d6 mot hoac
nhiéu nguyén ti cacbon trong alkylen c6 thé dugc thay thé biang nguyén th
oXy;

L, 1a -(CH,).-, trong d6 e 1a sb nguyén bang 1 ~ 6;

n 1a sb nguyén bing 0 ~ 1;

R, 1a hydro, C;.5 alkyl mach théng hodc phan nhanh, hodc halogen;

Y 1a oxy;
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Hozcﬂ /_\ ,—CO,H

C, ]

7’ 1a chit chelat héa, va chédt chelat hoa la HOC ) ,
CO,H
HOC— / \) HO,C
N N ‘
C T e
AN N~ Ho,C._ _N N
COH ‘ CO,H
HO,C

6. Hop chét, chét déng phéan lap thé cua né, hydrat ciia nd, hodc mudi dugce
dung ciia n6 theo diém 5, trong d6:

L, 1a -(CH;),-, trong d6 a la sé_nguyén béng 1~6;

U 1a lién két, hoic -C(O)-;

R, 1a -Ls-CO,H, trong d6 Ls 1a -(CH,)y., trong d6 b 1a sd nguyén béng 1
~ 4;

X 14 lién két, hodc -C(O)-;

W 14 lién két hodc -NA;-, va A, 1a hydro hodc -(CH,)-pyridyl;

L, 1a lién két hodc -(CHy)4-, trong d6 d 12 s6 nguyén bang 1 ~ 6;

;\NM /\(\Nj‘s

Tz la N=N | hodc |

L; 1a Cy.9 alkylen mach the‘mg hodc phén nhénh, trong d6 mot hodc
nhiéu nguyén t cacbon trong alkylen c6 thd dugc thay thé biang nguyén tir
OXY;

Ly 1a -(CHy)s-;

n 12 sé nguyén bing 0 ~ 1;

R, 1a hydro, C;_3 alkyl mach thing hoic phan nhanh, hodc halogen;

Y 14 oxy;
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HO’ZC—\ / \ »,—CO5H

(o

A A __/ L
7’ 1a chét chelat héa, va chit chelat hoa la HOC - ,

CO,H
HOC— /1 ) HO,C

LJ L e

HO,C—" \_/ N HOZCVN\__/NN
HO,C
HO,C ?q
H ¢ \L
Ho,C (N | HOZC/‘ m"‘_
HO,C hoic coHco,H M

7. Hop chét, chét ddng phan lap thé ctia né, hydrat cia nd, hoic mudi dugc
dung cda né theo diém 5, trong d6:

L, 1a -(CH,),-, trong d6 a la sd nguyén béng 2~4;

U la lién két, hoic -C(O)-;

R, 1a -Ls-CO,H, trong d6 Ls 1a -(CH,),-, trong dé b 1a s nguyén béng
1 ~2;

X 14 lién két, hoic -C(O)-;

W 1a lién két hodc -NA -, va A 1a hydro hodc pyridyl;

L, 1a lién két hodc -(CH,)q-, trong d6 d 12 sb nguyén bang 1 ~ 2;

’ ;\NM f\(\N/K’z

Tz 14 lién két, N=N  hodc

L; la C.3 alkylen mach théng,trong d6 mot hodc nhidu nguyén tir
cacbon trong alkylen c6 thé dugc thay thé bang nguyén tir oxy;

L4 1a -(CH3)s-;

n 12 sé nguyén bing 0 ~ 1;

R, 1a hydro, metyl, hodc halogen;

Y 1a oxy;
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Hozoﬂ /—\ _—CO,H

.

. . _/ pu=
7’ 1a chat chelat hoa, va chat chelat héa 1a HOC \‘—/

8. Hop chit, chat déng phén lap thé cua no, hydrat ciia nd, hoic mubi dugc
dung cda n6 theo diém 5, trong @6 hop chét dugc thé hién bing cong thic 2
dugc chon tir nhém bao gém cac hop chét sau:

(3)

HOZC—\ A \ ,—COxH

. ] i

0 ‘ .
HOZC—/ /\/ \/\NWN/\COZH

H -
N=N _
CO,H

HO,C” >N” "N~ >CO,H
H H

(4)

Hozo—\Nf— \N/—CozH
.y o
N K

_/
HO,C _/ H . H\
CO,H
: JOL f
Hozc/\u N7 coH

b

(5)

HO,C /'—\
2 W N\/\O/\/O\/U\N/\COZH

[ j CO,H
HO,C— \_/ N—CO,H o :

A

Hozo/\p1 N7 oM

(6)
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HOZC—\ / \ ,—COzH

.
HO,C—" \__J ;\

oS L,

HOZC/\H’J\ﬁ ~CO,H

(7)

.
HOZC—/ \J J\NH

H
kﬂ/ N \/\O/\/O\/U\ /\COZH

iHozc/\ﬁ/U\‘” CO,H

(8)

HOzC’_\ / \ /—C02H

C )
HO,C—" u J\NH

H(H\/\o/\/o\/u\ “>co,H
s/t
> 9 f
HOZC/\u/lLH CO.H

(%)

C. ]

(@] P
HOZC-—/\_/ g/\/ \)LN CO,H
CO,H
it

HO,C” N~ "N~ ~CO,H
H H
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(10)

HOZC

HO.C,_ ¢ (\Nw
K/)N\)_—I\JJ\N/\/O\/U\ ~

HO,C

:

o H
Y ek

HO,C : H
H
| N
0y
[ HO,C
(12)
o ©
HO,C /—\
2 '_\ N\)LN/\COZH
[ ] CO,H
HOZC—/ \_J N—CO,H o :

HO,C” N~ “N” ~COo,H
H H

(13)

E .

HO,C—" L_/ ;\

QL /\COZ

HO,C” N
H
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(14)

HOQC—\ [\ /—COZH

[ j rc:ozH

o N__O
HOZC—/ N/\/ \/\O/\/ \i CO,H
i
HO,C” N~ N7 ~CO,H
H H ;
(15)
HOZC—\ /_\ ,—COzH CO,H
s (
HOZC—/ \/ \/U\H/\/ ~ o \i COoH
1
HO,C” "N~ “N” “CO,H
H H :
(16)
COzH
HO,C /—\ N
N N\/\ONN\/\/N\EO COH
Co0d -
Hozc—/\__J¥cozH N

Hozc/\u N7 CcoMH

9. Ché phdm dung dé chin doan bénh ung thu tuyén tién liét chtra hop chét
néu trén, chit déng phéan lap thé cta no, hydrat cila n6, hodc mubi dugc dung

cla n6 theo diém 1 lam thanh phan hoat tinh.
10. Dugc pham dung dé ngan ngira hoidc didu tri bénh ung thu tuyén tién liét

chta hop chét, chét déng phéan lap thé caa no, hydrat cua n6, hodc mubi dugc

dung cta n6 theo diém 1 1am thanh phén hoat tinh.
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2/4

FIG. 2
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