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Linh vire k§ thuit dwoc dé cap

Sang ché dé cap dén hop chét c6 hiéu qua tc ché chit trao dbi Na'/H' 3
(chét trao doi natri hydro 3; duéi ddy, cling dugc goi 13 "NHE3"), ché phdm va
thudc chira hop chit nay lam hoat chat.

Tinh trang ky thuit cia sing ché

Ching tao bén dé cép dén tinh trang c6 su suy giam vé s 14n di tiéu va
thai phan va lién quan dén dau hodc khé khin trong viéc bai tiét chat thai. Tn
Xuét tho bon gia ting ¢ thé do thay ddi trong ché d6 an udng, luyén tap khong
phil hop, doi sdng x4 hoi cing thing do nhidu han ché thoi gian, va x4 hoi gia
héa dén sb.

Thuc phém an vao dugc dugc ti€u hoa trong da day va rudt non, va cac
chét dinh dudng chi yéu duge hip thu trong rudt non. Sau d6, nhitng thit trong
| rudt chua :diiqc"\tivéu' hoa dugc chuyén tir rudt non dén rudt gia. Trong ruét gia,
nhiing thir nay duge d6ng ran trong khi nuéc duqcrhép thujva ph%n con lai dliqc
chuyén vé phia hau mén boi sy nhu dong dé t6i dai trang xich ma ma phéan duogc
gitt lai. Khi phan giit lai xAm nhap vao truc trang béi van dong co thit dugc goi
1a nhu dong khéi, cdc thanh tryc trang gian ra. Sy kich thich nay dugc truyén téi
trung tAm kiém soét dai tién & tuy séng, dan t6i phan xa dai tién 1am ndi long co
vong hdu moén va co thét truc trang. Déng tho1i, su thoi thiuc dai tién duoc nhan
biét boi ndo, va p luc trong bung tu ¥ ting dé dai tién. Tuy nhién, chimg tdo
bon x4y ra khi chirc néng tu chd, chirc nang co van dong, hoac phan xa dai tién
ctia tuyén da day-rudt non duéi giam di do 1o héa, thay dbi théi quen 3n udng,
hogc luyén tap khong phit hop, v.v.., hodc khi hdp thy nude qua mirc, sy bai tiét
dich rudt giam di, v.v.., trong h¢ ti€u hoa duoc kich ng.

Mot s6 luong 16n bénh nhan tao bon thudng thuce hién tw chita tri béng cac
thubc OTC, thubc cb truyén, hodc tuong tu, badi vi chiing tdo bon, méc du cé bét
tién, nhung khong giy ra cac van dé nghiém trong cho cudc sdng hang ngay.

Tuy nhién, ching tdo bén giy giam QOL ciing nhu tinh trang dm suy réng.
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Trong truong hop chimg tdo bdén xuét hién 13 triéu chimg mot phén cua bénh
toan thin, mirc d6 quan trong cia viéc diéu tri duoc chi ra.

Chimg tao bén dugce chia thanh chimg tdo bén hitu co va chimg tdo bon
chirc ning theo nguyén nhéan ctia n6. Chimg tdo bén hitu co 12 ching tao bon
xuht hién do su tic nghén tuyén da day-rudt duge quy cho cac polip rudt két,
ung thu rudt két va truc trang, hodc twong tu. Mat khéc, ching tdo bén do chuc
ning dugc phén loai thanh ching tdo bon do thubc, chimg tdo bon tridu chimg,
va chimg tdo boén tu phat man tinh. Ching tdo bén do thudc 14 chimg tdo bén ma
gy ra bdi thudc, nhu 13 opioit, 1am gidm tinh van dong cta rudt. Chimg tdo bén
triéu ching la chimg tdo bén ma xut hién sau do bénh khic v4i bénh da day-
rudt. Chimg téo bén tu phat man tinh 1a chimg tao bon mé thudng xuét hién nhat
trong sb cc trudng hop chimg tédo bon do chirc nang. Chimg tédo bén ty phat
man tinh xu4t hién do cing thing hoic thay 461 moi truong an ubng.

Hbi chtng rudt kich thich véi ching tdo bén (IBS-C) 1a chimg tdo bon co
céc triéu ching tidu hoa dai déng chii yéu gdm dau & bung hodc khé chiu ¢ bung
va céc van dong & rudt bat thuong ma khodng c6 su thay d6i hitu co trong tuyén
da day-rudt. Mot s6 bénh nhén méc chimg tdo bén do chirc nang cling duoc
chuén doan méc IBS-C.

Céc vi du vé céc thudc trong chimg téo bén bao gbm: céc thubc nhudn
trang thdm loc dugce phan loai thanh céc thubc nhuén trang nudc mudi nhu 12
magie oxit hodc cac thudc nhuén trang dudng nhu 12 lactuloza; céc thudc nhuan
trang tao chat xo nhu 13 canxi polycarbophil; céc thuéc nhuén trang kich thich
nhu 14 sennosit va natri picosulfat; va céc thubc nhuan trang 1am mém nhu 13
dioctyl natri sulfosucxinat. Chét cht van thu thé serotonin 4 (5-HT4) nhu la
prucaloprit, chét cht van kénh clorua typ-2 (CIC-2) nhu la lubiproston, hodc
tuong tu cling dugc st dung.

P&i véi thude chita chimg téo bén, thudc nhuén trang nudc mudi hodc
thudc nhuan trang tao chét xo dugce str dung trudce tién. Thudc nhudn trang nudc
mudi magie oxit cin chi y téi chimg ting magie huyét & ngudi ¢6 tudi hodc ton

thuong than hodc tuong tu. Thudc nhuan trang tao chét xo canxi polycarbophil
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t4c dung nhe va cén thoi gian d& dem lai céc hiéu qua. Néu céc thube nay 1a
khéng phtl hop, thuéc nhudn trang kich thich duogc sir dung. Tuy nhién, thude
nhuén trang kich thich tré nén gdy nghién bdi st dung trong thoi gian dai va gay
ra teo d4m r6i thin kinh rudt va suy bién v& tinh co giéin cua rudt gia, du thudc
nhuén trang nay tac dong 1én dam r6i than kinh rudt va ting cudng sy nhu dong.
Viéc st dung né bi han ché & luong t6i thiéu trong thoi gian t6i thiéu.

Lubiproston, dd duoc chép thuén trong nhitng ndm gﬁn day, boc 10 su
budn nén hodc 6i mira 13 phan tmg b4t loi. Thudc nay ciing can cho dung cén
than d6i v&i cac bénh nhén bi rdi loan chtrc ning than ning.

Nhu vay, céac thudc diéu tri hién cé dbi véi chimg tao bén la chua hoan
hao vé d6 an toan v hiéu luc, va tit ca céc thubc nay 13 khong théa mén & mirc
do cao theo cic bdo cdo (céc Tai liéu khong phai sang ché 1 va 2). C6 nhu cau
vé phat trién thubc diéu tri chimg tdo bén an toan hon va hiéu qua hon. Thubc
nhu vy duoc coi 12 ¢6 loi déi v6i nhidu bénh nhan mic chimg tio bén man tinh.

Dich vi tiéu héa dugce tiét vao tuyén da day-rudt cé nhiéu natri. Natri ndy
dwoc hap thu lai boi bai tuyén da day-rudt dé su noi can bang cua natri trong cd
thd dugc duy tri. Cu thé 14, tuyén da day-rudt hip thu 9L dich thé va xAp xi 800
mmol natri trong d6 7,5 L dich thé va 650 mmol natri ¢6 ngudn gbc tir dich vi
tiéu hoa, va 1,5 L dich thé va 150 mmol natri con lai c6 nguén géc qua duong
miéng (Tai liéu khong phai sang ché 3). Tuyén da day-ruét hap thu hdu nhu toan
bo luong natri, va lugng natri dugc bai tiét vao phan 1a xap xi 5 mmol.

Co ché chi yéu dbi véi sur tai hép thu natri nay 1a van chuyén trung hoa
dién va van chuyén van chuyén sinh dién (Tai liéu khong phai sang ché 4). Van
chuyén trung hoa dién cht yéu qua trung gian béi NHE3 dugc biéu hién trong
rudt non va rudt két gén. Chéng han, theo nhu bdo cdo khoang mét nira su hép
thu natri trong hdng trang cé ngudn gbe 1a tir NHE3 (Tai liéu khong phai sang
ché 5). Vefin chuyén sinh dién qua trung gian béi kénh natri biéu mo6 ENac trong
rudt két xa.

Mot chit trc ché hoat tinh NHE3 trong éng rudt (dudi day, duoc goi la

chét tc ché NHE3) cho phép natri dugc gift lai trong dng rudt bing cach ngin
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chin su hép thu natri trong ru6t. Natri duoc giit lai hut nudc béi ap suét thim loc
va do d6 1am mém céc chit co trong rudt. Do do, chét (rc ché NHE3 duoc coi 1a
hitu ich 1am thudc diéu tri ding cho chimg tdo bon man tinh, IBS-C, hodc chimg
t40 bén kich tmg bdi thubc (cac Tai liéu khong phai sang ché 6 va 7).

Chét tic ché NHE3 ciing cho phép natri dugc bai tiét vio phan bang cach
ngan chan su hép thu natri trong rudt. Do do, chét trc ché NHE3 duoc coi 1a
cling hitu ich 1am thudc gia han ché mudi.

Thudc ha huyét 4p nhu 13 chit d6i khéng thu thé angiotensin ho#ic chét trc
ché enzym chuyén dbi angiotensin dugc str dung lam thudc didu tri hién c6 dung
cho cao huyét 4p hodc thubc didu tri ding cho bénh thén. Tuy nhién, céc hiéu
qué cua céc thubc nay 13 khong du. Mic du phuong thubc han ché mubi an
kiéng da duoc biét 1a 6 loi d ngén nglra va diéu tri cac bénh nay, nhung khé
tuan thi lién tuc sw han ché mudi trong 161 séng hién dai. Trong khi 49, chét tc
~ ché NHE3 ma gia han ché mudi da dugc bdo cdo lam giam huyét 4p & chudt va
con lam gidgm huyét 4p manh hon béi st dung két hop véi chit e ché enzym
chuyén ddi angiotensin (Tai liéu khong phai sang ché 6). Do d6, chit (ic ché
NHE3 dugc cho 1a 4p dung cac hiéu qua didu tri trong liéu phdp don va liéu
phap két hop voi thudc ha huyét ap hién co.

O day, cac bénh nhan suy than bi rdi loan chirc ning than ning khong thé
bai tiét du natri va dich thé thira vao nudc tiéu. Hon nira, hiéu luc cla thudc loi
tidu cing mét di. Do d6, c4c bénh nhan phai chay thin nhén tao vai 1an m4i tuan.
Tang trong lugng co thé va tang huyét ap xut hién do @ dich thé giita cac ky
thém tach, va su ha huyét 4p xut hién nho cai thién vé sy @ dich thé bsi thuc
hién thAm tach. Sy ting va ha huyét 4p nhu vy gy ra boi & dich thé ldp lai va
su loai bo nudce thidm tach anh huodng bét loi dén céc chirc ning tim ctia cic bénh
nhén suy thin va gdy ra nguy co phat trién bénh tin va tién luong bénh kém hon.
Do dé, su han ché mubdi nghiém ngit va mét nudc duoc an dinh cho céc bénh
nhéan suy than dé lam gidm céc thay dbi vé& huyét ap. Tuy nhién, kho tuan thu
ché d6 nay do tinh nghiém ngit ctia né. Chét e ché NHE3 d4 duoc bio céo ting
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cuong bai tiét natri vao phén & chudt, dé trc ché su & dich thé, va dé ngén ngua
chimg tim to (Tai liéu khong phai sang ché 7).

Do d6, chét trc ché NHE3 duoc coi 14 ciing hitu ich 1am thudc dung dé 1am
giam nguy co phat trién bénh tim & cdc bénh nhén suy than.

Trong khi do, mot loai chét (rc ché NHE3 d3 dugc bdo céo khong chi e
ché hép thu natri trong rudt ma con tc ché hép thu phospho va ting cudng bai
tiét phospho vao phan (Tai liéu sang ché 24 va Tai liéu khong phai séng ché 8).
Mot loai chét (tc ché NHE3 con bo céo ha thdp ndng dd phospho trong méu
bang cach cho c4c con chudt suy than dung.

Su chuyén hoéa phospho duge duy tri béi hai hiéu qua chinh, hép thu va
bai tiét trong rudt non va than. Xap xi 1,2 g/ngay phospho duoc an, 1/3 (xép xi
0,4g) trong s6 nay duoc bai tiét vao phan va 2/3 (x4p xi 0,8g) con lai trong sb
nay duoc hép thu (Tai liéu khong phai sang ché 9). Thém nita, xép xi 0,8 g/ngdy
‘phospho duoc bai it vao nude tiéu. Dich vi tiéu héa cling chira phospho, ma
duoc bai tiét vao phan. Ciing trong co thé, phospho duoc gift can bang gifta
Xurong va mau.

9 day, cac bénh nhéan suy than bi roi loan chttc ning than ndng khong thé
bai tiét phospho xap xi 0,8 g/ngdy. Do d6, cac nong dd phospho clia ho trong
méu ting lén gdy tang phosphat huyét. Khi tang phosphat huyét, xuat hién céc
chtrc nang bét thuong clia xuong hodc tuyén cén gidp, gy ra lodng xuwong hodc
ting nang tuyén cén gidp. Thém mita, phospho tich tu trong mach méu, cung voi
canxi, vdi héa mach méau. Do d6, nguy co phat trién bénh tim mach ting lén.

Huéng dan cta td chirc Japanese Society for Dialysis Therapy, "Clinical
Practice Guideline for the Management of Chronic Kidney Disease-Mineral and
Bone Disorder", da bao céo réng chuyén héa khoang bi roi loan & bénh thin man
tinh 4nh huéng 16n khong chi dén nhimg bAt thuong trong xuong hodc tuyén can
gidp ma con dén tién lugng tudi tho qua sy vOi hoéa mach hodc tuong tu, va deé
xuét su rdi loan két hop nhu véy la bénh thdn man tinh- roi loan xuong va
khoéng (duéi déy, cling dugc goi la CKD-MBD) (Tai liéu khong phai sang ché
10). Cu thé 13, huéng dan vé CKD-MBD chi ra rang, ting phosphat huyét gay ra
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céc chtrc ning bét thudmg vé xuong hoic tuyén can gip, 1am trm trong sw voi
héa mach, tidng nguy co phat trién cdc bénh logng xwong hodc tim mach, va anh
huéng 16n dén tién luong tudi tho. Hudng dan nay con dé xuét viéc kiém soat
tdng phosphat huyét bang bién phép chita bénh 1a vu tién.

DPbi véi cac bénh nhén suy thin, phospho trong mau dugc loai bod b%.ng
thim tach. Tuy nhién, khéng thé giit ndng d6 phospho trong méu trong khoang
binh thudng bang riéng thim tach. Do do, chét lién két phosphat diing 1am thubc
didu tri ding cho ting phosphat huyét duoc stir dung 1am cach t5t nhét thi hai.
Chét lién két phosphat 14 thuéc ting cudng bai tiét phospho bing céch lién két
v&i phospho trong 6ng rudt va dich chuyén & trang théi lién két nay vio phan.
Thubc nhur vay, méic du cé hidu qua tin cy la ha thép néng d6 phospho trong
mau, nhung c6 génh nang vé dung thubc 16n véi lidu luong mdi ngay 1a hang
gam. Céc ganh nédng vé ding thubc 1am gidm déng ké su hudng Umg cua cc
bénh nhan tham tach 14 nhitmg ngudi ban du bi bit bude phai han ché luong
nude va udng sb luong 16n cdc vién nén. Chét lién két phosphat dugc phan loai
thanh c4c chét lién két loai chira kim loai va phosphat polyme, mdi loai trong sd
ndy déu c6 van dé. Chét lién két phosphat chira kim loai c6 vAn d@ vé tinh an
todn trong thoi gian dai do tai nap kim loai. Pdng thoi, chét lién két phosphat
polyme truong lén trong dng rudt va do d6 thudng gy ra cac triéu ching da
day-rudt nhu 1a ching tdo bén hodc trudng bung.

Do dé, mét thude cai thién vé tinh an toan va tién loi va cé su huéng tmg
t6t duoc mong mudn 13 thubc méi diéu tri tang phosphat huyét.

Chét e ché NHE3 khong chtra kim loai ma ciing khong phai 13 polyme va
do d6 khong c6 céc phan tmg bét loi dbi véi chit lién két phosphat duge mo ta &
trén. Ddng thdi, chét Gre ché NHE3 c6 thé chéc chan lam giam liéu luong so véi
chét lién két phosphat. Do d6, chat ttc ché NHE3 dugc coi 14 hitu ich lam thube
didu tri ding cho ting phosphat huyét duoc cai thién vé tinh an toan va tién loi
va c6 sy hudng Gng t6t. Thém mita, chét tc ché NHE3 c6 thé duge st dung

trong thoi gian dai duoc coi 13 hitu ich lam thudc cai thién CKD-MBD.
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Suhan ché nude duoc yéu ciu cho céc bénh nhan suy than dé khong 1am
trAm trong su 0 dich thé. Do dé, ham lwong nuéc trong éng rudt giam di. Céc
bénh nhén suy thin cling c6 nguy co tang kali huyét. Nhu vdy, su han ché hép
thu rau duoc ap dat dé han ché hép thu kali. Do nhitng han ché ctia luong nuéc
va rau, cdc bénh nhan suy than phét trién chimg tdo bén véi thn xuét cao. Chét
ttc ché NHE3 duoc coi 13 cling c6 hiéu qua cai thién ching tdo bén riéng dbi voi
cac bénh nhén suy thén. ,

Nhu vay, chit tc ché NHE3 dung lam thubc c6 kha ning diéu tri ting
phosphat huyét va CKD-MBD & c4c bénh nhén suy thén, thubc c6 kha ning 1am
giam sy @ dich thé, va thudc kha ning cai thién ngay ca chimg tdo bon & céc
bénh nhén suy than, va dugc mong muén 14 rét hiru ich 1am thubc cai thién toan
dién QOL ctia cac bénh nhén suy thén. |

Su @ dich thé cling xuét hién & cdc bénh nhén suy tim. Sy & dich thé nay
lam trAm trong thém cac chirc ning tim. Noi chung, thubc loi tiéu duoc sit dung
trong diéu tri suy tim. Tuy nhién, thudc 1oi tiéu c6 thé thé hién hiéu luc yéu dbi
v6i céc bénh nhan bi giam chitc nang than va gay ra tinh bit thuong kali. Chat
trc ché NHE3 c6 thé cho phép dich thd duoc bai tiét vio phan, bat ké chirc ning
than. Do d6, cht trc ché NHE3 duoc coi la hitu ich 1am thude diéu trj méi cho
suy tim.

Ngoai ra, & dich thé ciing xuét hién & c4c bénh nhan xo gan. Thém mita,
chéng han, chat chii vin PPAR, ma 1 hitu ich trong diéu tri dai thédo dudng typ 2,
cling gy ra su  dich thé do thubc. Chat e ché NHE3 duogc coi nhu cling c6 thé
lam giam su @ dich thé nhu vy.

Céc din xuét axylguanidin (Tai liéu sang ché 1), cac din xuét amidin (cdc
Tai liéu sdng ché 2 va 3), cac din xudt guanidin (c4c Tai liéu sing ché 4 dén 6),
céc dan xuét tetrahydroisoquinolin (cac Tai liéu sdng ché 7 dén 14), cac dan xuat
2-aminoimidazolidin hodc 2-aminoimidazol (cac Tai liéu sang ché 15 dén 19),
céc dan xudt aminodihydroisoquinolin (c4c Tai liéu séng ché 20 va 21), cac dan

xuit aminoindan (c4c Tai liéu sdng ché 22 va 23), va tuong tu di duoc bao cao
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1a céc hop chét te ché NHE3. Tuy nhién, khéng hop chét ndo c6 cu tao cla
sdng ché d3 duoc boc 16.

Mot loai hop chét ttc ché NHE3 di duoc bao céo co hiéu qua e ché hép
thu phospho. Tuy nhién, hiéu qua nay di khong dugc bdo cdo cho hop chét c6
cAu tao cta sang ché (Tai lidu sang ché 24 va Tai liéu khong phai sang ché 8).
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Ban chit ky thuét ciia sing ché
Vén dé k¥ thuat can dugc giai quyét

Vi céac Iy do néu trén, muc dich ciia sang ché 1a d& xuit hop chét c6 hidu
qua trc ché NHE3.
Céch thirc giai quyét van dé

Céc tac gia sang ché da thuc hién cac nghién ciru k§ ludng dé dat duoc
muc dich va nh¢ vay phat hién ra ring hop chét duoc thé hién béi cong thirc [1]
dugc dua ra dudi ddy c6 hiéu qua trc ché NHE3 tuyét voi.

Cu thé 13, sang ché @& xuit:
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(1) hop chét duoc thé hién béi cong thirc [1] dudi day hoic mubi dugc dung
cda no:

[Cong thirc 1]

A=Y [1]

trong do

A 14 cAu tao duogc thé hién béi cong thic [2] dudi day:

[Cong thic 2]

trong dé

R!' va R" 14 gidng nhau ho#c khic nhau va mdi nhém 13 nguyén tir hydro
hodc nguyén tir halogen,

R? 13 nguyén tir hydro hogc C, alkyl,

vong E 1 pyrol, furan, pyrazol, imidazol, isoxazol, oxazol, isothiazol,
triazol, oxadiazol, tetrazol, pyridin, pyridazin, pyrimidin, hoédc pyrazin,

R*! va R** 1a gidng nhau hozc khic nhau va mdi nhém 13 nguyén tr hydro,
xyano, C ¢ alkyl, C ¢ alkoxy, hodc mono-C.¢ alkylamino, va

W 14 lién két don, cdng thic -NH-, cong thirc -O-, hodc cong thuc -
CONH-, va

Y 1a nguyén tr hydro hodc bét ky cAu tao ndo trong 36 céac cong thire [3'] dudi

day:
[Cong thuc 3]
L2
§-12-7112-A $-L2-731.2"-A"
L2m
|

[3']
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trong dé
Z' 14 bat ky cAu tao nao trong s6 nhém cong thire [4'] dudi day:

[Cong thirc 4]

H OH O H OH O H OH OH O

¥ ¥
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0 0

H H H H H H

‘}qN\[rN\/\/\/\/\NJ'LN:iZ :‘t,:N\n/N\/\N/U\N/\/NTN;’
o H H o H H o

(@] (0]

H H H H

BiN\n/N\/\N/U\N/\/\/NTrN\/\NJLN?{
o) H H ol H H

H H H H H H Q
N N .

‘15_ Tr \/\O/\/N\[rN?: ﬁ{N\n/N\/\O/\/O\/\N/U\N:‘;’_

0 o) o H H

NN

% \n’ \©\ 0
0 NN

1
H H [4]

73 1a cAu tao cua cdng thirc [4-a] duéi day:
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[Cong thic 5]

[4-a]

L2, L% L*, va L*" 1a gibng nhau hodc khic nhau va mdi nhém 13 bt ky
cAu tao nao trong s6 nhém cong thic [5] dudi day:
[Cong thirc 6]

:‘1,./\/ O\/\O/\/‘{ :L‘L/\/o\/\o/\/ O\/\J{
3{\/0\/\0/\/0\/\0/\}{

BN O OO [5]
va

A, A", va A" mbi nhém 1a chu tao twong tur nhu cAu tao dugc thé hién boi
A.

Mot khia canh khac cta sang ché d& xuét
(2)  hop chit theo muc (1) hozic mudi duge dung ctia né, trong dé

Y la nguyén tr hydro hodc chu tao duoc thé hién boi cong thic [3] dudi
day:
[Cong thirc 7]
§-12-Z1 2N

[3]

trong dé

7' 14 bat ky cu tao nao trong s6 nhém cong thic dudi day [4]:

-13-



30031

[Cong thirc 8]
H Q H Q
N N %
H H
}QNTI/\O/\IrN?g
o} o}
Lo OH O hoQH O y OH OH O
=N N% ’EN*H/\(U\N‘!Q %NMN‘{
o ou f o on M O OoH oH M
0 0
S<allle ¢
% HN
(0] e} ;
O 0 (0] (6]
H H Q H H Q
5N N\/\/\NJLNE- %N N\/\/\/\NJLN:‘{
T NN T A
0
H H
2 (Ve Ve Ve Ve ’U\
v{N\[OrN ” ﬁ“ﬁl
0K i N g Jil
"2,_ \n/ \/\O/\/ \n/ f_ *(,’:N\n/N\/\O/\/O\/\N N:‘q_
0 o H H
K
0
T LA
N B [4]
va

2 _a 21 1x < A A 12 A \ A \ A ’ A e
L? va L* 1a gidng nhau va 1 bat ky cau tao nao trong so nhém cong thirc

[5] dudi day:
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[Cong thirc 9]

IO IO O
BN OO K

BN OO SN ONNE [5]

va
A'1a cu tao tuong ty nhu cAu tao duoc thé hién boi A.
Mot khia canh khac ctia sang ché dé xuét |

(3)  hop chét theo muc (1) hoic (2) hoac mudi dugce dung clia né, trong dé
Y 12 cu tao dugc thé hién boi cong thic [3] dudi day:

[Cong thirc 10]

_ _L2_Z1,L2-_A-
; [3]

trong d6

L% L% 7' va A'lanhu duoc dinh nghia & trén.

MGt khia canh khac cua sang ché d& xuét
(4)  hop chét theo muc bét ky trong sé cac muc tir (1) dén (3) hoic mubi duoc
dung cta nd, trong do |

7' 14 bat ky cAu tao nao trong s6 nhém cong thire [6] dudi day:

[Cong thirc 11]

H H H
‘{NNN“Z :"iN\[(‘\!/lLN:z‘Z %N y NS

o on M o oH M 6 oH oH M

H H JOL H H j’\
EN\n’N\/\/\N NE ENYN\/\O’\/O\/\N N

i H H H o H
JA
’ \n/ o)

0 NP

¥ 6

Mot khia canh khac cta sang ché dé xuat
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(5) hop chét theo muc (4) hodc mudi duoc dung ctia né, trong d6

cAu tao duogc thé hién boi cong thic [2] 14 cAu tao cta cong thirc [7] dudi
day:
[Cbng thic 12]

Cl

prd

cl [7]

trong d6

vong E va W'la nhu dugc dinh nghia ¢ trén.

Mot khia canh khac ctia sang ché d& xuét
(6) hop chét theo muc (5) hodc mudi dugc dung cta né, trong dé

trong cong thirc [7], cu tao dugc thé hién béi cong thic [8] dudi day la
bét ky.chu tao ndo trong s6 nhém cong thirc [9] dudi day:
[Cong thic 13]
Tt gy
[Cong thirc 14]

N=N Nl’hi 3 N=N N4\|N
j’zJQ/N y }g\ﬁ%E :”{L\N'N § MN—E— [9]

Mbt khia canh khac cia sang ché dé xuét

(7)  hop chét theo muc (1) hozc mudi duoc dung ctia nd, trong d6
hop chét dugc thé hién béi cong thic [16] dudi day:

[Cong thic 15]

R12 R12 [16]

-16-



30031

mdi nhém trong sé R'! va R'? 1a nguyén tlt halogen,

R* 13 Cy alkyl,

vong E 14 pyrazol, imidazol, triazol, tetrazol, pyridin, pyridazin, hodc
pyrimidin,

W 12 lién két don, cong thirc -NH-, cong thirc -O-, hodc cong thirc -
CONH-,

7' 12 bAt ky cAu tao nao trong s6 nhém cdng thic [17] dudi ddy:

[Cong thitc 16]

H H H H
ENFN\/\HJLM/\/\,N\[O],N\/\&]JLQB;
s N
0O
T
H o H [17]
va

mdi nhém trong s6 L? va L™ 1a bét ky cdu tao nao trong s6 nhém cong
thirc [5] dudi day:
[Cong thuc 17]

IO N N OO
Bi/\/o\/\o/\/owo/\;‘q

BN OO N [5]

Mot khia canh khéc cuia sdng ché dé xuét
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(8) hop chét theo muc (7) hoic mubi dugc dung cta no, trong do
M&i nhém trong sé R'! va R' 1a nguyén tt clo,

R? 14 metyl,

vong E 1a triazol, tetrazol, pyridin, pyridazin, hodc pyrimidin,

W 12 lién két don, cong thirc -NH-, hoic cdng thirc -CONH-, va
7! 12 bt k¥ cAu tao nao trong s6 nhém céng thie [17°] dudi day:

[Céng thirc 18]

yo OH O y o OH OH O
e L DN,

O OH " O OH OH N

H o H H f
NN 2NN P

Tor * Y Tor NN
J
: Q

T AN

NN [17]

Mot khia canh khéc cia sang ché dé xut

(9) hop chét theo muc (8) hoic mudi duoc dung ctia né, trong d6

trong cong thic [16], cAu tao duoc thé hién bdi cong thire [8] dudi déay 1a
bét ky cdu tao nao trong s6 nhém cong thirc [18] dudi day:
[Cong thuc 19]
&)
)
[Cong thic 20]

N=N, N=N

SSUIeSY

@)
* ﬂ i
N N' s 2 ig\//k g
3 '/N H - N"z - N"’z

i [18]
Mo6t khia canh khéc cta séng ché d& xuét
(10) hop chét theo muc (1) hodc (7) hodc mudi dugc dung cia né duoc thé hién

trong phan dudi day:
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[Cong thic 21]
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[Cong thirc 22]

‘N\ﬁ‘m
/
3
HoH i =N
PN ANy N/\/O\/\o/\/N\)\@
] ROH

N= o] H
cl CI\@N\
\N\ﬁ\m ¢l
{
> H H H
©\(§(N\/\o’\’o\/\o’\/h‘\n’h‘\©\ o NN
l\} \,/N o EJL ”/\/O\/\ ONO\/\ﬁ)§)\©

Cl
%
~ 8t i
\ N\/\o/\/o\/\N N/\/\/N\n/N\/\O/\/O\/\N 7\
N o H o ~
cl i
\N\ﬁ*q CI\@N\
5 q H H “ N=N
©\(/\N’\/OV\O/\’O\/\O/\’O\/\N’LLﬁ/\/\/N‘rrN\/\O/\/o\/\O/\/O\/\O/\/N\/)\Q

NN H o 4

c cl C'\@N\
\Nﬁu cl O N c

3

H H
Q\(/\N/\/O\/\O/\/OV\O/\’NYN\/\O/\/O\/\ONO\/\N N O
' v
N=N o N=N

Mot khia canh khac cda sang ché dé xuét
(11) thudc chira hop chét theo muc bét ky trong sé cac muc tir (1) dén (10)
hodic mudi dugc dung ctia né 13 hoat chét.

M6t khia canh khéc cta séng ché dé xuét
(12) chét trc ché NHE3 chita hop chét theo muc bét k¥ trong sb cac muc tir (1)
dén (10) hosc mudi duge dung ctia né 13 hoat chét.

Mot khia canh khac cta sang ché dé xuat
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(13) chét thic ddy bai tiét nude trong rudt chira hop chat theo muc bt ky trong
sé cac muc tir (1) dén (10) hoic mubi dugc dung ctia né 1a hoat chét.
M6t khia canh khac ctia séng ché dé xuit
(14) thudc phong ngira hodc diéu tri chimg tdo bén chira hop chét theo muc bét
ky trong sé cac muc tir (1) d&én (10) hodc mudi dugc dung ctia né 1 hoat chét.
Mot khia canh khac cta sang ché dé xuét
(15) chét tc ché hip thu natri chira hop chit theo muc bét ky trong s6 cac muc
tir (1) dén (10) hotc mudi dugc dung cia né 12 hoat chét.
Mot khia canh khéc cua sang ché dé xuét
(16) thubc ph(‘)ng nglra hodc didu tri huyét ap cao chta hop chit theo muc bét
ky trong sb cac muc tir (1) dén (10) hodc mubdi duoc dung ctia né 14 hoat chét.
Mot khia canh khac cta sang ché d& xut
(17) thudc phong ngira hodc diéu tri bénh thin chira hop chét theo muc bét ky
trong sb cac muc tlr (1) dén (10) ho#c mudi duoc dung ctia né 1a hoat chét.
Mot khia canh khac cta sang ché d& xuét
(18) thube phong ngtra hodc diéu tri su @ dich thé chtra hop chét theo muc bat
ky trong s6 cac muc tir (1) dén (10) hodc mudi duoc dung cta né 1a hoat chét.
Mot khia canh khéc ctia sang ché dé xuét
(19) chét tc ché hdp thu phospho chira hop chét theo muc bAt ky trong sb cac
muc tir (1) dén (10) hoc mubi duoc dung ctia n6 12 hoat chit.
Mot khia canh khac cua sang ché d& xuét
(20) thudc phong ngira hodc diéu tri ting phosphat huyét chira hop chit theo
muc bat k¥ trong sb cac muc tir (1) dén (10) hodc mubi dugc dung ctia né 1a hoat
chat.
Mot khia canh khéc ctia séng ché d& xuét
(21) thudc phong ngira hodc diéu tri CKD-MBD chira hop chit theo muc bat ky
trong sd céc muc tir (1) dén (10) hozc mudi duoc dung ctia né 14 hoat chét.
U diém cta sang ché

Sang ché ¢4 thé tao ra hop chét c6 hiéu qua tc ché NHE3 tuyét voi.
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Hop chét ctia sang ché c6 hiéu qua &c ché NHE3. Thudc chira hop chét
ctia sang ché 13 hoat chit c6 thé dung lam thubc ¢ hiéu qua dé phong ngtra hodc
didu tri ching tdo bon, huyét &p cao, bénh thén, sy & dich thé bét nguén tur suy
than, va & dich thé gdy ra bdi suy tim, xo gan, hodc thube.

Mbt s6 hop chat clia sang ché ¢ hiéu qua trc ché hap thu phospho. Thubc
chira bat ky hop chit ndo trong s6 cac hop chit ndy 14 hoat chét ¢ thé dung lam
thudc c6 hidu qua dé phong ngira hodc didu tri ting phosphat huyét va CKD-
MBD.

M5 ta chi tiét sang ché

Sang ché d& xuit hop chit dwoc thé hién béi cong thirc [1] hodc mubdi
dugc dung ctia n6 ma c6 hidu quéa e ché NHE3 tuyét voi.

Duéi day, hop chét cua sang ché s& dugc mé ta chi tiét hon. Tuy nhién,
sang ché khong bi giéi han cu thé béi cac phuong 4n nay.

"Nguyén tir halogen" d& cap dén nguyén tir flo, nguyén it clo, nguyén tir
brom, hodc nguyén tit iot.

"Cy.6 alkyl" d& cap dén alkyl mach thing hodic mach nhanh c6 1 dén 6
nguyén tir cacbon. Cac vi du vé ching bao gdm metyl, etyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, 2-
metylbutyl, n-hexyl, va isohexyl.

"Cy. alkoxy" d& cap dén alkoxy mach thing hoic mach nhanh c6 1 dén 6
nguyén tir cacbon. Cac vi du v& ching bao gdm metoxy, etoxy, n-propoxy,
isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-butoxy, n-pentyloxy,
isopentyloxy, neopentyloxy, 2-metylbutoxy, n-hexyloxy, va isohexyloxy.

"Mono-C; alkylamino" dé cap dén amino c¢6 mét "C,.6 alkyl" dugc mo ta
& trén 1 phan tir thé. Céc vi dy vé chiing bao gdm metylamino, etylamino, n-
propylamino, isopropylamino, n-butylamino, isobutylamino, sec-butylamino,
tert-butylamino, n-pentylamino, isopentylamino, neopentylamino, 2-
metylbutylamino, n-hexylamino, va isohexylamino.

Mot dang dugc wu tién ctia hop chit cia sang ché 13 nhu sau.

R vu tién 1 nguyén tir halogen, vu tién hon 1a nguyén tir clo.
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R'? wu tién 14 nguyén tir halogen, uu tién hon 14 nguyén tir clo.

R* rru tién 1a Cy.6 alkyl, uu tién hon 1a metyl.

Vong E wu tién 13 pyrazol, imidazol, triazol, tetrazol, pyridin, pyridazin,
pyrimidin, hodc pyrazin.

Theo khia canh nay, R’' wu tién 13 nguyén t hydro, va R* wu tién 13
nguyén tir hydro.

Theo khia canh nay, W uu tién la lién két don hosc cong thirc -NH-.

Véng E wu tién hon 14 triazol, tetrazol, hodc pyrimidin.

Theo khia canh nay, R*' wu tién 13 nguyén t& hydro, va R* wu tién 13
nguyén tir hydro.

Theo khia canh nay, W wu tién 12 lién két don ho#ic cong thirc -NH-.

Vong E con uu tién la triazol hodc tetrazol.

Theo khia canh nay, R*' wu tién 13 nguyén tir hydro, v R* uu tién 1a
nguyén tir hydro.

Theo khia canh nay, W uu tién 14 lién két don.

Theo khia canh nay, vong E va W (cAu tao duoc thé hién bai cong thirc [8]
dudi ddy trong cong thirc [7]) ddc biét wu tién 13 cAu thanh bit ky cau tao nao
trong s6 nhém cong thirc [10] dudi day:

[Cong thirc 23]
T )
[Cong thirc 24]
= N-N =N
WM . EJLQ\}% }‘;JL\N:N_E- [10]
Theo céch khéc, vong E con uu tién la pyrimidin.
Theo khia canh nay, R*! wu tién 13 nguyén ti hydro, va R* wu tién 14
nguyén tir hydro.
Theo khia canh nay, W wu tién la cong thirc -NH-.
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Theo khia canh nay, vong E va W (céu tao duoc thé hién béi cong thirc [8]
duéi day trong cong thirc [7]) déc biét vu tién 1a cAu thanh c4u tao clia cong thirc
[11] dudi day:

[Cong thitc 25]

W5 (g]

[Cong thic 26]
NZN
A A
HN—§- [11]
Y uu tién 14 cAu tao dugc thé hién bai cong thic [3] dudi day:
[Cong thirc 27]

‘§'L2'Z1'L2'-A'
[3]

Trong cong thirc nay,

7! wu tién 12 bt ky cAu tao nio trong sb nhém cdng thirc [6] dudi day:

[Cong thuc 28]

L OH O yooH o q OH OH O
%N NS %N N %N NE
ﬁ“ \cral/\o‘/HlLH 6 OH on H
H H ﬁ\ H H j’\
"HN\H/N\/\/\N Niﬁ. 'Zv;_N\[rN\/\O/\/O\/\N N:“'-
d H H i H H

A
X 0
TR A
¥ 6]

X r A 2 2 ‘A LA A \ A J
MOdi nhém trong s6 L* va L* uu tién 1a béat ky cau tao ndo trong s6 nhom

cbng thtc [5] dudi day:
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[Cong thirc 29]

',"{\/O\/\o/\)?{ }{\/O\/\O/\/O\/\;{
'}{\/O\/\O/\/O\/\o/\)‘i

IO NN NI [5]

Dang dugc uu tién khéc cua hop chét cua sang ché 13 nhu sau.

R'" wru tién 14 nguyén tir halogen, wu tién hon la nguyén tu clo.

R'? wu tién 13 nguyén tir halogen, wu tién hon la nguyén ti clo.

R? wu tién 12 Cy alkyl, wu tién hon 12 metyl.

Vong E wu tién la pyrazol, imidazol, triazol, ‘tetrazol, pyridin, pyridazin,
hodc pyrimidin.

Theo khia canh nay, R*' vu tién 13 nguyén t&r hydro, va R* wu tién 12
nguyén tr hydro.

Theo khia canh nay, W wu tién la lién két don, cong thic -NH-, hodc cdng
thirc -CONH-.

Vong E wu tién hon 14 triazol, tetrazol, pyridin, pyridazin, hodc pyrimidin.

Theo khia canh nay, R’' wu tién 1a nguyén ti hydro, va R’® wu tién 12
nguyén tir hydro.

Theo khia canh nay, W uu tién la lién két don, cong thic -NH-, hodc cong
thirc -CONH-.

Vong E con uu tién 1a triazol hodc tetrazol.

Theo khia canh niy, R*' wu tién 13 nguyén ti hydro, v R** wu tién 14
nguyén tir hydro.

Theo khia canh nay, W uu tién la lién két don.

Theo khia canh nay, vong E va W (cdu tao dugc thé hién bdi cong thirc [8]
dudi day trong cong thirc [7]) ddc biét uu tién la cAu thanh bt ky cdu tao nao

trong s6 nhém cong thic [19] dudi day:
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[Cong thirc 30]
T g
[Cong thuc 31]
N=N, N=N
,"H&/N';' }“J\\N'N?" [19]
Theo cach khéc, vong E con wu tién 1a pyridin, pyridazin, hogc pyrimidin.
Theo khia canh nay, R’' wu tién 1a nguyén tir hydro, va R* wu tién 12
nguyén tir hydro.
Theo khia canh nay, W wu tién 13 céng thirc -NH- hodc céng thuc -
CONH-.
Theo khia canh nay, vong E va W (céu tao duoc thé hién béi cong thirc [8]
dudi day trong cong thirc [7]) déc biét wu tién la cAu thanh c4u tao ciia cong thirc

[20] dudi day:

[Cong thirc 32]
W 1)
[Cong thirc 33]
0
A% ﬂ NlQN
DL S R C
p H H [20]

Y wu tién 13 cAu tao dugc thé hién boi cong thic [3] dudi day:

[Cong thitc 34]

- -L2_Z1_L2!_Av
§ [3]

Trong cdng thirc nay,

7! wu tién 12 bat ky cAu tao nao trong s6 nhém cong thirc [17] dudi day:
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[Cong thire 35]

H o}

N :

H (')H o} H OH OH O
Yo Yy

e &Y -

H L R
i e
N
Y \n/ 0

o \©\NJLN:¢§
H H [17]
7! wu tién hon 12 bét ky ciu tao nao trong s6 nhém cong thirc [17°] dudi
day:
[Cong thtc 36]
H (‘)H o} H OH (;)H 0
O OH OH
SN VI N X x
. N
“‘QHWH Q
0 NPy
H H [17]

X , A 2 A T A \ A S A \ A r
MOo6i nhém trong s6 L va L* wu tién 14 bat ky cau tao ndo trong. s6 nhom

cdng thirc [5] dudi day:
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[Cong thitc 37]

2NN 2NN NSO
:5,./\/0\/\0/\/0\/\0/\}'{

BN O o O O [5]
Moét dang dugce uu tién cua hop chat cta sang ché 13 hop chit duoc thé
hién bdi céng thic [1-a] dudi day hodc mudi duge dung ciia né:

[Cong thirc 38]

W_L2 Z1 LZ'

Cl

de

cl Cl [1-a]

Trong cong thirc nay, cdc dang dugc wu tién cua vong E, W, Z! 12, va L*
1a nhu dugc mo ta & trén.

Theo khia canh dugc uvu tién hon,

vong E la triazol, tetrazol, hodc pyrimidin.

Theo khia canh nay, W uu tién [a lién két don hodc cong thirc -NH-.

Theo khia canh duoc uu tién nita,

vong E 14 triazol hodc tetrazol.

Theo khia canh nay, W wu tién 14 lién két don.

Theo khia canh dugc dac biét uu tién,

ciu tao duoc thé hién béi cong thic [8] dudi day trong cong thirc [1-a] 1a
bat ky cAu tao nio trong s nhém cong thire [10] dudi day:

[Cong thirc 39]
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[Céng thtc 40]

N=N N-N N=N

N [ >+ I N—¥
X 2 N N 110]

Theo khia canh dugc vu tién khéc nita,

vong E 1a pyrimidin.

Theo khia canh ndy, W uu tién 1a cdng thirc -NH-.

7' 14 cAu tao cta cong thirc dudi day [12]:
[Cong thirc 41]
}inﬁr“w\ﬁiﬁ?’{

o [12]

1.2 va L* 1a gidng nhau va 13 bét ky cu tao nao trong s6 nhém cdng thic
[13] dudi day: |
[Cong thirc 42]
BN O NK BN OO [13]

Theo khia canh dugc dic biét uu tién,

cAu tao duoc thé hién bdi cong thic [8] dudi day trong cong thirc [1-a] la
cAu tao cua cong thirc [11] dudi day:

[Céng thitc 43]

[Cong thtc 44]

NZN

~ |
MN-? [11]

Dang dugc uu tién khéc cta hop chét cua sang ché 1a hop chét duogc thé

- [8]

hién béi cong thirc [1-a] dudi day hodc mudi duoc dung cia no:
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[Cong thirc 45]

cl cl [1-a]

Trong cbéng thic ndy, cic dang dugc uu tién cua vong E, W, VAR L% va L
la nhu dugc mo ta & trén.

Theo khia canh duoc wu tién hon,

vong E 1a triazol, tetrazol, pyridin, pyridazin, hodc pyrimidin.

Theo khiacanh nay, W uu tién la lién két don, cong thirc -NH-, hodc cdng
thirc -CONH-.

Theo khia canh dugc uvu tién nita,

vong E 14 triazol hoéc tetrazol.

Theo khia canh nay, W uu tién 12 lién két don.

7! wu tién 14 chu tao ctia cong thirc [17°] dudi day:

[Cong thitc 46]

OH QO
¥

NN [17]
Uu tién 1a, 12 va L* 1a gidng nhau va 13 bit ky cu tao nao trong s6 nhém

cbng thire [5] dudi day:
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[Céng thic 47]

BN IO O
3{\/0\/\0/\/0\/\0/\}‘2

AN O OO [5]

Theo khia canh duogc dic biét vu tién,
ciu fao dugc thé hién béi céng thirc [8] dudi diy trong cong thirc [1-a] 1a
b4t ky cAu tao nao trong s6 nhém cong thirc [19] dudi day:
[Cong thic 48]
Wt g
[Cong thirc 49]
N=N, N=N,
ANE S NF (19]
Theo khia canh dugc vu tién khac nita,
vong E 12 pyridin, pyridazin, hodc pyrimidin.
Theo khia canh nay, W wu tién 1a cong thirc -NH- hodc cong thuc -
CONH-.
7" ru tién 12 cAu tao cua cong thic [21] dudi day:

[Cong thirc 50]

d [21]
L2 va L* 14 gidng nhau va 1a bét ky céu tao ndo trong s6 nhém cong thirc

[22] dudi day:
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[Cong thirc 51]
NN BN
BN O OO [22]

Theo khia canh dugce dic biét uu tién,
cAu tao duoc thé hién boi cong thirc [8] dudi ddy trong cong thic [1-a] la

c4u tao cta cdng thirc [23] dudi day:

[Cong thic 52]
}{‘W"? (8]
[Cong thirc 53]
O
U S
D S L
P N~ H H [23]

Hop chét ctia sang ché 14 hop chét phenyltetrahydroisoquinolin dugc thé
heteroaryl. Hop chét clia sang ché c6 thé 12 mudi dugce dung clia né (dudi day,
dugc goi thich hop 13 "hop chét clia sang ché").

Céc vi du v& mudi duge dung bao gbm: céc mudi cong axit bao gdm céc
mudi axit khodng nhu la hydroclorua, hydrobromua, hydroiodua, phosphat,
sulfat, va nitrat, c4c sulfonat nhu 1a metansulfonat, etansulfonat, benzensulfonat,
p-toluensulfonat, va triflometansulfonat, va cac mudi axit hitu co nhu 13 oxalat,
tartrat, xitrat, maleat, sucxinat, axetat, trifloaxetat, benzoat, mandelat, ascorbat,
lactat, gluconat, va malat; céc mudi axit amin nhu 1& mudi glyxin, mudi lysin,
mubi arginin, mudi ornithin, mudi glutarat, va mudi aspartat; cac mudi vo co
nhu 14 mudi liti, mudi natri, mudi kali, mudi canxi, va mudi magie; va cac mubi
vdi bazo hitu co, nhu 1a mudi amoni, mudi trietylamin, mudi diisopropylamin,
va mudi xyclohexylamin. Mubi bao gdm céc mudi hydrat.

Hop chét cua sang ché c6 thé c6 tAm bét ddi ximg. Trong trudng hop nay,
c6 céc chét ddng phén di ciu quang hoc khac nhau. Nhu véy, hop chit clia sang

ché c6 thé tdn tai 13 cac dang quay quang riéng biét (R) va (S) va la raxemat
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hodc (RS) hén hop. Ddng thdi, hop chét 6 hai hodc nhidu tam bét ddi ximg cb
thé con c6 1a cac chét ddng phan khong dbi quang dua trén mdi hién tuong dong
phan di ciu quang hoc. Hop chit cua séng ché cling bao gbm céc hdn hop chira
tht ca céc dang ndy & céc ty 18 tily y. Ching han, céc chét dong phan khong doi
quang c6 thé duoc phan giai bing phuong phap da biét d6i v6i ngudi c6 trinh d9
trung binh trong linh vuc 1y thuét nay, chéng han, phuong phép két tinh phén
doan. Pdng thoi, cac dang quay quang c6 thé thu duoc bing phuong phép hoa
hoc hitu co d& biét nhim muc dich nay. Hop chét ctia Séng ché c6 thé c6 cac chét
ddng phan di hinh nhu 1a c4c dang cis va trans. Hop chét cua séng ché con cé
hién tuong hd bién, va cé cac tautome khac. Hop chét ctia séng ché ciing bao
gbm céc chit ddng phan nay va cic hon hop chta céc chit déng phan nay & cac
ty 1€ tuy y.

Khi hop chit cia sang ché hodc mudi cia nd tao ra hydrat hodc solvat,
hydrat hodc solvat nay cfing bao gbm trong pham vi cta hop chét cua sang ché
hogc mudi ctia né.

Hop chét clia sdng ché c6 hiéu qua trc ché NHE3. Hop chit cua sang ché
cho phép natri duoc gitt lai trong éng rudt va hit nuée. Nh& do, hop chét ctia
sang ché co thé giai quyét chimg tdo bén bing cach lam mém nhing thit bén
trong rudt. trong ngft canh nay, chimg tdo bén bao ham chimg tao bén hitu co,
chimg tdo bén do chita bénh, chimg tdo bén c6 triéu ching, va cac truong hop
tdo bén khac.

Hop chét ctia sang ché ciing c6 thé dugc st dung két hop véi thudc diéu
tri hién c6 dung cho ching tdo bén c6 co ché tic dung khac v6i hiéu qua i ché
NHE3, hoic thudc dang phat trién. Viéc st dung két hop hop chét ctia séng ché
véi thude bd sung c6 thé duge mong doi thé hién céc hiéu qua duge ly manh
hon so véi cdc hiéu qua thu dugc voi mdi mot thude.

Céc vi du v& thubc didu tri hidn c6 dimg cho chimg tdo bon ma 6 thé
duoc st dung két hop c6 thé bao gdm: cac thubc nhuén trang thdm loc dugc
phan loai thanh cac thube nhudn tring nuéc mudi nhu 13 magie oxit hodc céc

thudc nhuin trang dudng nhu la lactuloza; cac thudc nhuan trang tao chét xo
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nhu 14 canxi polycarbophil; cac thudc nhuén trang kich thich nhu 1a sennosit va
natri picosulfat; céc thudc nhuin trang lam mém nhu 13 dioctyl natri
sulfosucxinat; cac chit chu vén thu thé serotonin 4 (5-HT4) nhur 12 mosaprit va
céc chét cht van kénh clorua typ-2 (C1C-2) nhu la lubiproston.

Céc vi du vé thube dang phat tridn ma cé thé duoc sir dung Két hop co thé
bao gbm: céc chét chi van thu thé guanylat xyclaza nhu 1a linaclotit; cac chét
d6i khang thu thé opiot nhu & metylnaltrexon; cac chét tc ché IBAT nhu 1a
elobixibat; cc chat rc ché SGLTI nhu 1a KWA-0711; céc chat chit vén thy the
serotonin 4 (5-HT4) nhu 12 DSP-6952; va cac chét chi vAn GPR38 nhu 1a DS-
3801.

Hop chét ctia sang ché c6 kha ning phong ngira hogc diéu tri huyét 4p cao
bing céch tic ché hép thu natri trong rudt va cho phép natri dugc bai tiét vao
phin. Trong ngft canh nay, huyét 4p cao bao ham huyét 4p cao nguyén phat,
huyét 4p cao thir phat, va huyét 4p cao nhay cam véi mudi. Hop chét cia séng
ché duogc coi 1a cling hitu ich 1a thubc ma gia han ché mubi.

Hop chét cia sang ché ¢4 kha ning phong ngira hodc diéu tri bénh than
bing céch trc ché hép thu natri trong rudt. Trong ngft cdnh nay, bénh thén bao
ham bénh than tiéu dudng, viém than tiéu cau, xo cing than, va bénh thén da u
nang.

Hop chét cua séng ché c6 kha nang phong ngira hodc didu tri @ dich thé
bé&i vi hop chét nay tc ché hip thu natri trong rut va ting cudong bai tiét natri va
bai tiét dich thé vao phan. Trong ngit canh nay, @ dich thé bao ham « dich thé
gdy ra boi suy than, & dich thé gy ra bdi suy tim, & dich thé gay ra boi xo gan,
va 1t dich thé gay ra boi cac thube.

Do d6, hop chat ctia sang ché cling c6 thé dugc str dung két hop véi thude
didu trj hién c6 dung cho huyét 4p cao, bénh than hodc lam giam @ dich the,
hodc thudc dang phét trién, ma c6 co ché tac dung khéc véi higu qua tc ché
NHE3. Viéc st dung két hop hop chat ctia sang ché véi thude bd sung c6 the
dugc mong mén thé hién cac hiéu qua duoc ly manh hon so véi cde hiéu qua thu

duoc véi moi mot thude.
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Céc vi du vé thudc diéu tri hién c6 dung cho huyét ap cao, thubc diéu tri
dung cho bénh thén, thube diéu tri dung cho suy tim, hodc thudc 1am giam U
dich thé ma c6 thé duoc sir dung két hop c6 thé bao gdm: céc chét dbi khang thy
thé angiotensin II nhu 13 candesartan; céc chit tc ché chuyén dbi enzym
angiotensin nhu 1a lisinopril; cac chit dbi khang thu thé aldosteron nhu la
eplerenon; cac chét trc ché renin nhu 13 aliskiren; céc chit d6i khang kénh canxi
nhu 14 amlodipin; céc thudc loi tiéu nhu 14 cac thudc loi tiéu thiazit va céc thue
loi tiéu vong; cac chit chen o va B nhu 14 carvedilol; va céc chét chen kénh K
nhu 1a amiodaron.

Céc vi du vé thudc dang phat trién ma c6 thé duoc st dung két hop cb thé
bao,gvém: cac chat dbi khang thu thé endothelin nhu 13 atrasentan; cac chét e
ché PKC nhu 1a ruboxistaurin; cac chét dbi khang thu thé CCR2 nhu 1a BMS-
741672; céc chit dbi khang thu thé aldosteron nhu 1a BAY-94-8862; cac chat
dbi khéng thu thé urotensin nhu 1a ACT-058362; cac chit Gc ché
phosphodiesteaza nhu 14 PF-489791; cac chét tc ché NEP/ECE nhu 1a daglutril;
chc khéng thé beta TGF nhu 1a LY-2382770; céc chét tic ché phan tmg glycation
(lién két phan tir dudng va protein) nhu 14 aminoguanidin; céc chét hoat hoa
Keapl-Nrf2 nhu la bardoxolon metyl; cac chét Gc ché VAP-1 nhu 1a ASP-8232;
c4c chat e ché aldosteron synthaza; cac cht e ché trypsin trong rudt; céc chét
ddi khang thu thé LPA; cé4c chit tc ché epoxit hydrolaza; va cac chét dbi khéng
thu thé EP4.

Hop chét clia sang ché con duge mong mudn e ché dién bién ctia bénh
than tiéu dudng bing cach két hop véi thude didu tri ding cho dai théo duong
hodc thubc dang phat trién.

Céc vi du v& thube didu tri dung cho dai théo duong ma c6 thé duge st
dung két hop c6 thé bao gdm: céc ché phédm insulin; céc chét (e ché a-
glucosidaza nhu la acarboza; cac chét e ché SGLT2 nhu 1a luseogliflozin; cac
thuéc biguanit nhu 1a metformin; céc chét kich thich tiét insulin nhu 1a

mitiglinit; cic chét trc ché dipeptidyl peptidaza IV nhu 12 sitagliptin; céc chét
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chii van thu thé GLP-1 nhu la liraglutit; cac chit chii vin PPARy nhu 13
pioglitazon; va c4c chit e ché aldoza reductaza nhur 13 epalrestat.

Céc vi du vé thudc dang phat trién ma c6 thé dugc sir dung két hop c6 thé
bao gém: céc chit hoat hoa glucokinaza nhu la PF-04937319; cac chat dbi
khang thu thé glucagon nhu 14 MK-0893; céc chét cht van thu thé GLP-1 nhu 13
TTP054; cac chit chi vén amylin nhu 1 pramlintit; cac chét rc ché 11 beta
HSD1 nhu 13 INCB-13739; cac chit cht van thu thé GPR40 nhu 1a TAK-875;
cac chat trc ché ACC nhu 1a PSN-821; c4c chét chi van thy thé GPR119 nhu 13
PSN-821; céc chét chi vén thy thé GPR120 nhu 1a LC-540449; c4c chit chii van
thu th8 TGR5 nhu 1a SB-756050; cic chat vrc ché aldoza reductaza nhu 13
ranirestat; cac chit tc ché SGLT1 nhu 13 KWA-0711; va céc chét chu van thu
thé adiponectin.

Ngoai ra, hop chét ctia sang ché trc ché hip thu phospho trong rudt va cho
phép phospho dugc bai tiét vao phan. Do d6, hop chit ciia sang ché duoc coi 1a
cting hiru ich 1am thudc diéu tri diing cho ting phosphat huyét.

Hop chét ciia sang ché ¢6 kha ning phong ngira hodc diéu tri CKD-MBD
bang cach {rc ché hép thu phospho trong rudt. Trong ngit canh nay, CKD-MBD
bao ham ting phosphat huyét, ting canxi huyét, ting ning tuyén can giap, voi
héa mach, va lodng xuong gy ra bdi su chuyén héa xuong bit thuong
metabolism.

Do d6, hop chét cua sang ché ciing c6 thé duoc st dung két hop véi thube
diéu tri hién c6 hodc thubc dang phét trién ding cho CKD-MBD c¢é co ché tac
dung khéc vé6i hiéu qua e ché NHE3. Viéc st dung két hop hop chit cia sang
ché v6i thudc bd sung c6 thé dugc mong doi thé hién cac hiéu qua dugc Iy manh
hon so véi cac hiéu qua thu duge véi mdi mot thube.

Céac vi du vé thubc diéu tri hién c6 dung cho CKD-MBD ma cé thé dugc
stt dung két hop c6 thé bao gdm: cic chéit lién két phosphat nhu 13 canxi
cacbonat, sevelamer hydroclorua, bixalomer, lanthanum cacbonat, va ferric

xitrat; cac thudc didu tri ding cho ting ning tuyén cén giap nhu 13 xinacalxet va
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falecalxitriol; va cac thudc diéu tri ding cho lodng xuong bao gbm céc ché phém
bisphosphonat nhu 1a natri ibandronat.

Céc vi du vé thubc didu tri ding cho CKD-MBD dang phét trién ma c6 thé
duoc st dung két hop ¢ thé bao gbm: cic chét lién két phosphat nhu 1a PA21;
va céc thube didu tri ding cho ting ning tuyén can gidp nhu la ONO-5163 va
KHK7580.

Hop chét ctia sang ché c6 thé duoc cho ding mdt minh hodc clng véi chét -
phu gia dugc dung.

Dé st dung hop chit ciia sang ché 1am thubc, thubc c6 thé 13 bat ky dang
nao trong sb ché phém rén, ché phém long, va céc ché phém khéc, va dang tbi
uvu dugce lua chon theo yéu cAu. Thudc clia séng ché c6 thé duoc san xuét béng
céch tron hop chit clia séng ché véi chét phu gia dugc dung. Cu thé 13, hop chét
cua sang ché co thé dugc diéu ché thanh céc vién nén, vién tron, vién nang, hat,
bui, bét, dung dich, nhii tuong, huyén phu, dich tiém truyén, hodc tuong tu theo
k¥ thuét bao ché thuong dugc st dung béng céach bd sung ta duge hodc chét pha
lodng thuong dugce sir dung va, néu cin, chat lién két, chat gay ra, chét béi trom,
t4c nhan phi, tac nhan pht dudng, chét didu chinh dd pH, chat lam hoa tan, hodc
dung mdi nudc hodc dung méi khong phai nude, v.v.., thuong dugc st dung.
Céc vi du vé chét phu gia co thé bao gé)m nudce, lactoza, dextroza, fructoza,
sucroza, sorbitol, mannitol, polyetylen glycol, propylen glycol, tinh bét, tinh bot
ngd, gdm, gelatin, alginat, canxi silicat, canxi phosphat, xenluloza, siro nudc,
metylxenluloza, polyvinylpyrolidon, alkyl p-hydroxybenzoat, talc, stearic axit,
magie stearat, aga, pectin, gém arabic, glyxerin, dau vung, dAu oliu, dau dau
nanh, bo cacao, etylen glycol, hydroxypropylxenluloza d6 nhét thap (HPC-L),
xenluloza vi két tinh, carboxymetylxenluloza (CMC), carboxymetylxenluloza
natri (CMC-Na), va cac chét phu gia khéc thudng dugce st dung.

Dong thoi, hop chét ctia sang ché c6 thé tao ra, d6i v6i ché pham, hop chét
thé bao vdi a, P, hoic y-xyclodextrin hodc metylated xyclodextrin, v.v..

Thudc theo sang ché c6 thé & dang bao ché don (thudc két hop) gdm hop

chit cta sang ché va hop chét duoc néu trén ma cé thé duoc str dung két hop,
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hodic hai hodc nhidu ché phim dugc bao ché riéng biét tir céc hop chat nay.
Trong trudng hop hai hosc nhidu ché phim dugc bao ché riéng biét tir céc hop
chét nay, cac ché phim riéng c6 thé duoc cho dung ddng thodi hodic & khoang
céch thoi gian dugc dua ra. Hai hodc nhidu ché phim ciing c6 thé duoc cho ding
& s6 luong céc lidu ding khic nhau tuong Umg cta ching mdi ngay. Ddng thoi,
hai ho#ic nhidu ché phdm cling c6 thé duoc cho dung qua cc dudng khéac nhau.

Khi thudc theo sang ché dugc san xuAt dudi dang hai ché pham khéc nhau,
céc ché phdm nay c6 kha ning cao dugc cho ding d6ng thoi hoic & céc khoang
céch rat ngén. Do d6, wru tién 12 mdt tai liéu nhu 14 bd phén gai thém vao bao gobi
ctia thudc cé sn trén thi trudng hodc sach gidi thiéu ban hang nén néu rang cac
ché phdm nay duoc st dung két hop.

Céc vi du san xudt v& cac ché phdm clia hop chét cla sang ché s& duoc thé
hién dudi day.

Vi du bao ché 1
" Hat chira céc thanh phan dudi day dugc san xuét.

Céc thanh phdn: hop chit duoc thé hién bsi cong thire [1] hodc mudi duge
dung ctia nd, lactoza, tinh bot ngd, va HPC-L.

Hop chét duoc thé hién boi cong thire [1] hode mudi duge dung clia né va
lactoza duogc sang. Tinh bdt ngd duoc sang. Céac thanh phan dugc tron trong
thiét bi tron. Dung dich nudc cua HPC-L dugc bd sung vao bot dugc tron, va
hdn hop duge ngao tron, dugc tao hat (tao hat dun), va sau doé duoc séy. Cac hat
duoc séy thu dugce duge sang qua sang rung dé thu duogc céc hat.

Vi du bao ché 2

Bot ding d8 bao nang chita céc thanh phin duéi ddy duge sin xuat.

Céc thanh phén: hop chét duoc thé hién boi cong thic [1] hodc mubi duoc
dung cta nd, lactoza, tinh bot ngd, va magie stearat.

Hop chét duoc thé hién béi cong thire [1] hodc mudi duoc dung clia nd va
lactoza duoc sang. Tinh bot ngd dugc sang. Cac thanh phan nay dugc tron voi
magie stearat trong thiét bi tron dé thu duoc bot. Bot thu duoc cb thé duoc bao

nang.
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Vi du bao ché 3

Céc hat dung dé bao nang chita céc thanh phén dudi day duoc san xuét.

Céc thanh phin: hop chét duoc thé hién boi cong thic [1] hode mubi duge
dung ctia nd, lactoza, tinh bot ngd, va HPC-L.

Hop chét dugc thé hién béi cong thirc [1] hosc mubi duge dung ctia né va
lactoza duoc sang. Tinh bot ngd duge sang. Céc thanh phén nay dugc tron trong
thiét bi tron. Dung dich nuéc cia HPC-L duge bd sung vao bét dugc trdn, va
hdn hop dugc ngao tron, dugce tao hat, va sau do6 duogc séy. Cac hat duoc séy thu
duoc dugc sang nhd sang rung va dugc didu chinh kich thudc dé thu dugc cac
hat. Hat thu duogc co thé duoc bao nang.

Vi du bio ché 4

Céc vién nén chita cic thanh phan duéi day dugc san xuat.

Céc thanh phan: hop chét duoc thé hién bsi cong thire [1] hodc mudi duge
dung ctia no, lactoza, xenluloza vi két tinh, magie stearat, va CMC-Na.

Hop chit duoc thé hién boi cong thire [1] hodc mudi duoc dung cia nd,
lactoza, xenluloza vi két tinh, va CMC-Na dugc sang va dugc tron. Magie
stearat duoc bd sung vao bdt dugce tron @ thu duoc bot dan xuét tron ding cho
céc ché phérn. Bt duoc trdn nay dugc nén truc tiép dé thu duoc céc vién nén.

Khi hop chét cla sang ché duoc st dung lam chit (¢ ché NHE3 hoic
tuong tu, hop chit cua sang ché co thé dwoc cho dung qua dudng miéng nhu vay.
Theo cach khéc, tic nhan chira hop chét cua sang ché 13 hoat chét c6 thé duoc
cho dung qua dudng miéng.

Khi hop chit cta sang ché duoc st dung 13 chét tc ché hép thu phospho
hodc tuong tu, hop chét cia sang ché c6 thé duoc cho dung qua dudng miéng
nhu vAy. Theo cach khéc, tic nhan chira hop chét cua sing ché 14 hoat chat c6
thé duogc cho ding qua dudng miéng.

Liu luong cua hop chét cla séng ché khac nhau phu thudc vao ta duoc,
dudng cho dung, bénh muc tiéu, cac triéu chung, v.v.. Chéng han, mot lidu dung

qua dudng miéng cho bénh nhin ngudi 16n bi thiéu méu thuong 12 0,1mg dén
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1000mg, uu tién la Img dén 200mg, va lugng nay mong mudn duoc cho dung
mot dén ba 14n mdi ngay, hodc mot 14n sudt hai hodc ba ngay.

Hop chét clia sang ché co thé duoc téng hop bing cac phuong phép duoc
thé hién duéi day. Cac phuong phép san xuét dugc mo ta dudi day dugc dua ra
14 c4c vi du vé céc phuong phap san xuét chung va khéng giéi han cac phuong
phép dé san xuét hop chét cua séng ché.

Hop chét ctia séng ché c6 thé duoc téng hop bang cach sir dung phuong
phép da biét per se trong linh vyc héa hoc, hodc phwong phép tuong tir bao gbm
mdt hodc hai hodc nhiéu quy trinh. Céc vi du vé phuong phép nhu vy bao gbm
c4c phuong phap duge mé ta trong tai liéu ORGANIC FUNCTIONAL GROUP
PREPARATIONS, 2nd edition, ACADEMIC PRESS, INC., 1986,
Comiprehensive Organic Transformations, VCH Publishers Inc., 1989, va Basics
and Experiments of Peptide Synthesis, Maruzen Publishing Co., Ltd., 1985,

Pé téng hop hop chit cua sang ché, cac phuong phap thich hop dé bao vé
va kht bao vé& nhém churc c6 trong nguyén liéu khoi d4u hodc chit trung gian,
v.v.., ¢6 thé duoc thuc hién theo céc phuong phép da biét ddi v6i ngudi cé trinh
dd trung binh trong linh vuc k¥ thut, chéng han, cac phuong phép dugc md ta
tai liéu Greene's Protective Groups in Organic Synthesis, John Wiley and Sons,
Inc., 2006.

Céc phuong phap thong thuong dé san xuét hop chét clia sang ché duoc
thé hién trong céc so dd 1 dén 18. Cac phuong phép san xuét duoc md ta dudi
day dugc dua ra la cac vi du vé cac phuong phép thong thuong d8 san xuét céc
hop chét ma chiém phan 16n trong cdc Vi du, va khong gi6i han cac phuong
phap @8 san xuét hop chét ctia séng ché. Hop chét ctia séng ché ciing ¢ thé duoc
san xuAt bing céch str dung phwong phép d biét doi véi ngudi c6 trinh dd trung
binh trong linh vuc k¥ thuét, nhu 1a thay dbi tht tu cac bude, thuc hién phéan
{mg v6i nhom hydroxy hodc nhém amino dugc bd tri ¢6 nhém bao vé va thuc
hién khtr bao vé trong budc sau, hodc thay d6i R4, R R, vong E, G, G, G,
74 7B X' 7', va W ma khéng nim ngoai séng ché bang cach bd sung budc méi

trong tién trinh ctia mo1 budc.
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Trong cac phuong phap san xuét thong thudng nay, "phan tmg lién két
Sonogashira" nghia 12 phan tmg, ching han, ma hop chit aryl halogenua hoic
hop chit heteroaryl halogenua va hop chét axetylen duoc lién két st dung chét
xuc tac paladi va chét xic tac ddng v6i sy c6 mit cua bazo nhu 13 trietylamin
hoic N,N-diisopropyletylamin & nhiét d¢ 14 20°C dén 200°C trong dung mdi tro.

Céc vi du v& chét xuc tac paladi dé sir dung trong "phan tng lién hop
Sonogashira" bao gdbm cac chét xuc tic paladi thuong la da biét dbi véi ngudi co
trinh 49 trung binh trong linh vuc k¥ thuat, nhu 1a
tetrakis(triphenylphosphin)paladi(0), tris(dibenzylidenaxeton)dipaladi(0), va
bis(triphenylphosphin)paladi(II) diclorua. Cac vi du vé chét xic tac ddng bao
gdm céc chét xuc tic dong thuong 13 da biét ddi véi ngudi b trinh d6 trung binh
trong linh vuc k§ thuat, nhu 13 ddng(l) iodua, ddng(T) bromua, va ddng(I) clorua.

Trong céc phuong phéap san xuét thong thudng nay, “phan tng cong vong
Huisgen" nghia 13 phan Gng ma nhd d6, ching han, hop chét azit va hop chét
alkyn dwoc dua di thém vong ludng cuc [3 + 2] véi s 6 mit cia chét xic tac
déng, véi sy ¢6 mat hoac khong c6 mat cua bazo, va voi sy c6 mat hodc khong
c6 mit ctia natri ascorbat & nhiét d6 1a 20°C dén 160°C trong dung méi tro.

Céac vi du vé chét xuc tac ddng dé st dung trong “phan mg cdng vong
Huisgen" bao gdm c4c chit xic tic ddng thudng 13 d3 biét d6i véi ngudi co trinh
d6 trung binh trong linh vuc k¥ thuat, nhu 13 ddng(I) iodua, ddng(I) bromua, v
ddng(Il) sulfat.

Trong cdc phuong phép san xuét thong thudng nay, “phan tng lién két
Suzuki" nghia 1 phan tng ma nhd d6, ching han, hop chit vinyl halogenua, hop
chét aryl halogenua, hodc hop chit heteroaryl halogenua va hop chét aryl boron
hodic hop chit heteroaryl boron duoc lién két véi sy c6 mit cia chét xuc tac
paladi va bazo nhu 1a kali cacbonat hodc natri cacbonat & nhiét d¢ 1a 20°C dén
160°C trong dung moi tro.

Céc vi du v& chét xuc téc paladi dé st dung trong “phan tmg lién két
Suzuki" bao gdm céc chit xtc tac paladi thuong 14 di biét dbi v6i ngudi cé trinh

do6 trung binh trong linh vuc k¥ thuét, nhu 1a
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tetrakis(triphenylphosphin)paladi(0), bis(dibenzylidenaxeton)paladi(0),
tris(dibenzylidenaxeton)dipaladi(0), bis(triphenylphosphin)paladi(II) diclorua,
bis(triphenylphosphin)paladi(II) diaxetat, va phurc chét [1,1'-
bis(diphenylphosphino)feroxen]paladi(Il) diclorua-diclometan (1:1). Theo cach
khéc, cht xuc téc paladi(0) co thé duoc sinh ra trong hé st dung paladi(Il)
axetat hodc paladi-cacbon hoat héa va triphenylphosphin véi sy c6 mét ciia bazo
va dugc st dung trong phéan tmg.

Céc hop chét (1-a), (2-3), (3-2), (3-b), (3-¢), (3-e), (5-b), (6-2), (7-a), (7-b),
(8-a), (8-b), (8-c), (10-a), (10-b), (10-d), (10-j), (11-a), (11-g), (12-a), (12-b),
(13-b), (14-a), (16-c), va (18-a) ding 1am cac nguyén liéu khoi dau dé st dung
‘trong céc:"phtrongiphép'téng. hop théng thudng dugc dua ra dudi déy co thé thu
duoc 12 cac hop chit c6 sin trén thi trudng, cdc hop chét da biét trong linh vuc,
hoic cac hop chit duoc téng hop tir cac hop chét sn co bang cach sir dung céc

~ céch tiép cén téng hop hitu co khac nhau thudng 13 44 biét dbi véi ngudi c6

trinh do trung binh trong linh vure k¥ thuét.
So db 1: Phuong phép tdng hop hop chét (1-b) hodc (1-c) tir hop chat (1-a)
[Cong thuc 54]

(1-¢)

Trong so dd, R%, R va R'? 14 nhu duoc dinh nghia & trén.
Bude (1-1):

Phuong phap d# san xudt hop chat (1-b) hodc hop chit (1-c): Hop chét (1-
b) hodc hop chat (1-c) c6 thé thu dugc v6i d6 tinh khiét quang hoc cao bing
cach phan giai quang hop chit (1-a) bang st dung HPLC diéu ché bét dbi ximg

hodc tuong tu.
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So db 2: Phurong phép tdng hop hop chit (2-¢) tir hop chit (1-b)
[Cong thire 55]

Br G' =
O = o o
=G
12 H 2-a
R : (2-2) R12 H ——= R H

[

R“m\ Budc Rﬁ\l’_\' | Buéc R“b:p
Rz (2-1) N N2 (2-2) X N.g2

(1-b) 2b) (2-0)

Trong so dd, RZ, RY, va R" 14 nhu dugc dinh nghia & trén, va G' 12 nhém
béo vé dbi v6i nhém axetylen.
Budc (2-1):

Phuong phap dé san xudt hop chit (2-b): Hop chét (2-b) c¢6 thé duoc san
xuét nhd "Phan tmg lién két Sonogashira" ciia hop chét (1-b) va hop chét (2-a).
Budc (2-2):

Phuong phép dé san xuit hop chét (2-c): Hop chét (2-c) ¢6 thé dugc san
xuat nhd phan tmg khir bao vé ctia hop chét (2-b) 13 chit nén st dung kali
cacbonat hodc tetrabutylamoni florua, v.v.., & nhiét d6 1a 0°C dén 80°C trong
dung moi tro.

So dd 3: Phuong phép tdng hop hop chét (3-f) tir hop chét (1-b) hoic (3-d)
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[Cong thic 56]

R32

& 31
HO\BR

OH (3a)

Budc
(3-1)
RSZ
5 R31
: Br O\B/R31 ‘/.i
é( R12 §
- - i @
(3-2)
(1-b) R32
g) 31
\/\/Sn ‘Rm Budc Ha!R

(30) (3-5) (3-)
/
Budce 0
(3-3) éy

R12 ?
Budc R11 @
(3-4)
(3-d)

Trong so do, R?, RY, R"Z R, R* va vong E 14 nhu dugc dinh nghia &
trén, va Hal 1a nguyén tir halogen.
Budc (3-1):

Phuong phép d& san xuét hop chét (3-f): Hop chét (3-f) c6 thé duge san
xuAt nhdr “phéan tmg lién két Suzuki" ctia hop chét (1-b) va hop chat (3-a).

Budc (3-2):

Phuong phép khac dé san xuat hop chét (3-f): Hop chat (3-f) c6 the duoc
san xuét nho “phan tmg lién két Suzuki” ctia hop chét (1-b) va hop cht (3-b).
Buéce (3-3):

Phuong phép khac dé san xuit hop chit (3-f): Hop chét (3-f) c6 thé duoc
san xuAt nhdr phéan tmg lidn két clia hop chat (1-b) va hop chat (3-c) sir dung chat
xtc tac paladi(0) nhu 12 tetrakis(triphenylphosphin)paladi(0) & nhiét do la 20°C
dén 160°C trong dung moi tro.

Budc (3-4):
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Phuong phap d# san xuét hop chét (3-d): Hop chét (3-d) c6 thé dugc san
xuét nhd phan tmg cia hop chét (1-b) 14 chat nén véi bis(pinacolato)diboron véi
s c6 mit ciia chét xtc tac paladi nhur 14 phic chét [1,1'-
bis(diphenylphosphino)feroxen]paladi(Il) diclorua-diclometan (1:1) va bazo nhu
13 kali axetat & nhiét d4 12 20°C dén 160°C trong dung méi tro.

Budce (3-5):

~ Phuong phép khac dé san xuét hop chét (3-f): Hop chét (3-f) c6 thé duoc
san xuét nhd “phan tmg lién két Suzuki" ctia hop chat (3-d) va hop chét (3-e).
So d 4: Phuong phap tdng hop hop chét (4-b) tir hop chét (1-b)
[Cong thirc 57]

:N
Br N ?I\ NH
O e o
R'2 H R H
z —_— > 2 ~ _ R12 H
RHL\Q\/F Buéc Rﬁr_\@ Bude r\/
S () SN (42) R*"@@wm
(1-b) (4'3) (4-b)

Trong so do, R?, R'!, va R' 14 nhu dugc dinh nghia & trén.
Budce (4-1):

Phuong phép dé san xuit hop chit (4-a): Hop chét (4-a) c6 thé duoc san
xuét nhd phan tmg cua hop chét (1-b) 1a chit nén v4i kém dixyanua véi su co
mit clia chit xic tac paladi(0) nhu 12 tetrakis(triphenylphosphin)paladi(0) &
nhiét do 12 20°C dén 160°C trong dung mdi tro.

Buéce (4-2):

Phuong phdp dé san xuAt hop chét (4-b): Hop chét (4-b) c6 thé dugc san
xuAt nhd phan tmg ctia hop chat (4-a) 12 chét nén véi azit nhu 14 natri azit voi sy
¢6 mit clia mudi axit vo co clia amin nhu 14 amoni clorua hodc trietylamin
hydroclorua & nhiét d6 1a 20°C dén 150°C trong dung méi tro.

So dd 5: Phuong phéap tong hop hop chét (5-c) tir hop chét (4-a)
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[Cong thirc 58]
N YRR )\Gz
o d b
R'2 " _ (5 R
N w2 (5-1) < N.oo (5-2)
(4-a) (5-a) (5-¢)
Trong so d6, R?, R'! va R' 1a nhu duoc dinh nghia & trén, va G? 12 nhém
C1-6 alkyl
Budce (5-1):

Phuong phép d& san xuét hop cht (5-a): Hop chat (5-a) c6 thé dugce san
xuAt nhd phan tng ctia hop chit (4-a) 1 chit nén véi hydroxylamin ¢ nhiét do 1a
20°C dén-80°C trong dung méi tro.

Buée (5-2):

Phuong phép d& san xuét hop chét (5-c): Hop chat (5-c) c6 thé dugc sén
xuét nhd phan tmg cia hop chat (5-a) 14 chét nén vé6i hop chét (5-b) véi sy c6
mit clia bazo nhu 13 trietylamin hodc N,N-diisopropyletylamin & nhiét d¢ la 0°C
dén 160°C trong dung mbi tro.

So db 6: Phuong phap tdng hop hop chét (6-b) tir hop chét (2-¢)
[Cong thuc 59]

Trong so dd, R% R', va R'? 1a nhw duoc dinh nghia & trén, va G* 1a nhém
Cir.g alkyl.

Bude (6-1):

Phuong phap dé san xuét hop chét (6-b): Hop chét (6-b) c6 thé dugc san
xuht nhd phan mg ctia hop chét (2-c) 1& chét nén véi hop chat (6-a) v6i sur co
mat cua phenyl isoxyanat va bazo nhu 13 trietylamin hodc N,N-
diisopropyletylamin & nhiét do 1a 20°C dén 100°C trong dung moi tro.

So dd 7: Phuong phap tdng hop hop chit (7-d) tir hop chét (7-a)
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[Cong thirc 60]
OCN-ZA-NCO o o
0 __ @ 0 L . N 0
f\/ >\/\NH2 Budc 3/<V t/\ﬁ NN N/\% \/tNa
(7-1) (7-¢)
Buéce

(7-2) |
T X
o) JZR o
IR e g
(7-d)
Trong so dd, n 1a ) nguyén tur 2 dén 5, va Z* 1a bat ky chu tao nao duge

thé hién bdi nhém cdng thirc [14] dudi déy:

[Cong thirc 61]
OH OH OH
O R Hkg;} Bt BegR SONX Ej\éﬁj
IO ENNNE IO SN OO N
¥ 7
@e‘i 3&@ [14]
Budce (7-1):

Phuong phap dé san xuAt hop chét (7-c): Hop chat (7-c) ¢6 thé dugc san
xut nhd phan (mg ctia hop chét (7-a) 1a chét nén v6i hop chét (7-b) véi su c6
mit hodc khong cé mit ctia bazo nhu 12 trietylamin hodc N,N-
diisopropyletylamin ¢ nhiét do 1a 0°C dén 100°C trong dung moéi tro.

Budc (7-2):

Phuong phép d san xut hop chét (7-d): Hop chit (7-d) c6 thé dugc san
xuét boi téc dung clia triphenylphosphin va nude 1én hop chét (7-b) 1a chat nén &
nhiét d 12 0°C dén 80°C trong dung moi tro, hodc bang tac dung cua paladi-
cacbon hoat hda hodc tuong tu 1én d6 véi sy c6 mét hodc khong c6 mat cua axit
trong mdi trudng hydro hodc trong hydro dugc tao ap.

So dd 8: Phuong phap tdng hop hop chat (8-d) tir hop chét (7-a)
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[Cong thirc 62]

HOOC-ZA—-COOH
(8-a)

Budc
(8-1)

CloC-zA-COCl

O (@]
b B ey

(7-a) (8-2) (8-d)
G*00C-7A—-CO00G?
(8-c)

Budc
(8-3)

Trong so dd, G 12 nhém bao vé ddi véi nhom carboxy, va n va Z* 1a nhu
duoc dinh nghia ¢ trén.
Budce (8-1):

Phuong phép d san xuét hop chét (8-d): Hop cht (8-d) c6 thé dugc san
xuét nhd phan g clia hop chét (7-a) 12 chét nén vé6i hop chét (8-a) véi su cd
mitcia tac nhin ngung tu khir nuéc nhu 12 cac carbodiimit khéc nhau, azit
axit diphenylphosphoric, mudi benzotriazol-1-yloxy-trisdimetylaminophosphoni,
hoc 4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholin hydroclorua va voi
su ¢6 mat hodc khdng c6 mit ciia bazo nhu 12 trietylamin hodc N,N-
diisopropyletylamin & nhiét d¢ 1a 0°C dén 80°C trong dung moi tro.

Budce (8-2):

Phuong phép khac d# san xudt hop chét (8-d): Hop chat (8-d) c6 thé dugc
san xudt nhd phan tmg ctia hop chét (7-a) 13 chét nén véi hop chét (8-b) véi su
c6 mat cua bazd nhu 13 trietylamin ho#ic N,N-diisopropyletylamin & nhiét do la
0°C dén 80°C trong dung méi tro.

Bude (8-3):

Phuong phép khac d& san xuét hop chét (8-d): Hop chét (8-d) c6 thé duoc
san xuét nho phan tmg ctia hop cht (7-a) 1 chit nén véi hop chat (8-c) véi su
c6 mit hodc khong c6 mit cua bazo nhu 14 trietylamin hodc N,N- |
diisopropyletylamin & nhiét d6 1a 0°C dén 80°C trong dung méi tro.

So db 9: Phuong phap tdng hop hop chét (9-a) tir hop chét (2-c)
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[Cong thirc 63]

C/
=
(0]

", ©)\/
R12 E f\/ >\/\ 12 H
\ I G B R NH
R r r

Budc R1-— |

(2-0) &) (Q-a)

Trong so dd, R?, R!! R" vanlanhu dugc dinh nghia & trén.
Budc (9-1): |

Phuong phép dé san xuit hop chét (9-a): Hop chit (9-a) c6 thé dugc san
xuét nhd “phén tmg cong vong Huisgen" cﬁa hop chét (2-¢) va hop chét (7-a).
So db 10: Phuong phép t3ng hop hop chét (10-i) tir hop chét (10-a)
[Cong thirc 64]

Hsz\/Of/\NHG“

n

Hal‘HaIz (10-0) Haﬂ/Nf\/O}\/\ NHG?
(10-a) Bude H n

Hsz\/ >\/\

(10-1)
(10-d)

(0]

/ (o] 7 /&

Hal' <’\/ >\/\N3 Beg
(10-¢) Budc Budc

(10-c)
Budc

(10-2)

10-4 RZ % -
Bude (10-4) s (10-5)
R I\
(10-3) D ‘R2

Hal'” (’\/O}ANHZ
(10-f)
0 4
i ‘/ ‘ ~ f\/ >\/\NHG
Bude H N<’V >*/\NHG4 2

R12 (10-6) (10-b) 11.0% r
11}x R X N R2
R | N.ga (10-g)
(3-d) Budce

@
O Hal'
R12 H Hsz\/ >\/\ NH2
X N\Rz

Budc R12

(10-i)
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Trong so db, R% R, R", vong E, van 1a nhu duge dinh nghia & trén, Hal'
va Hal’ 1 giéng nhau hosc khéc nhau va mdi nhém 13 nguyén tir halogen, va G*
1a nhém bao vé déi v6i nhém amino.

Buéce (10-1):

Phuong phap dé san xuit hop chét (10-c): Hop chit (10-c) c6 thé duge san
xuét nhd phan g ctia hop chét (10-a) 1a chit nén véi hop chit (10-b) véi su c6
mét hodc khong c6 mit cua bazo nhu 13 trietylamin, N,N-diisopropyletylamin,
hoic kali cacbonat & nhiét do 13 20°C dén 180°C trong dung mdi tro.

Budce (10-2):

Phuong phép dé san xuit hop chét (10-€): Hop chit (10-¢) c6 thé duge san
xuét nho phan tng cia hgp chat (10-a) 13 chét nén véi hop chat (10-d) béng cach
thuc hién twong tu nhu trong budce (10-1).

Budc (10-3):

Phuong phéap dé san xuét hop chét (10-0): Hop chit (10-f) ¢6 thé duoc san
xuit béi tac dung cta triphenylphosphin va nuéc 1én hop chit ( 10-¢) 13 chit nén
& nhiét d 13 0°C dén 80°C trong dung moi tro.

Bude (10-4):

Phuong phdp khéc dé san xuat hop chét (10-c): Hop chit (10-c) c6 thé
duoc san xudt bdi sy bao v& nhém amino trong hop chét (10-f) 13 chit nén sir
dung di-tert-butyl dicacbonat hoic tuong tu & nhiét dd 1a 0°C dén 80°C trong
dung moi tro.

Budce (10-5):

Phuong phéap dé san xuit hop chét (10-g): Hop chét (10-g) c6 thé duogc
san xuét nho “phan ting lién két Suzuki" ciia hop chét (10-c) va hop chét (3-d).
Budc (10-6):

Phuong phép dé san xuit hop chit (10-h): Hop chit (10-h) ¢6 thé dugc
san xuat nho “phan tng lién két Suzuki" cua hop chit (10-a) va hop chét (3-d).
Budc (10-7):
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Phuong phép khac dé san xuét hop chat (10-g): Hop chét (10-g) c6 the
dwoc san xuét nhdy phan tmg cta hop chat (10-h) 12 chét nén véi hop chét (10-b)
béng cach thuc hién twong ty nhu trong budce (10-1).

Budc (10-8):

Phuong phép @ san xuét hop chét (10-i): Hop chét (10-i) c6 thé duoc san
xuét nhd phan tmg khir bao vé ctia hop chét (10-g) 13 chat nén sir dung axit nhu
13 axit hydrocloric, axit hydrobromic, hodc axit trifloaxetic & nhiét d6 la 20°C
dén 100°C trong dung mdi tro, hodc nho phan umg khu bao vé cua chung st
dung paladi-cacbon hoat hoa hodc twong tu voi su c6 mit hodc khoéng c6 mdt
clia axit trong méi trudmg hydro hodc trong hydro duoc tao ap.

Budc (10-9):

Phuong phép khéc d san xuét hop chét (10-i): Hop chat (10-i) c6 thé
duoc san xuét nhds phan tmg ctia hop chét (10-h) 14 chét nén véi hop chat (10-j)
béng céch thuc hién trong tu nhu trong bude (10-1).

So dd 11: Phuong phap tdng hop hop chat (11-f) tir hop chat (10-a)
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n

(11-a)

(10-a)

Eres

(11-9)

Budce
(11-6)

~0
12 z

R”—r\: |
S N
‘R2

(3-d)

R12

e

1M
R \I N

nghia & trén.

Buée (11-1):

Phuong phép d# sin xuit hop chat (11-b): Hop chit (11-b) c6 thé duoc
san xuAt nho phan tmg ctia hop chat (10-a) 12 chat nén véi hop chat (11-a) voi sy

c6 mat clia bazo nhu 14 kali tert-butoxit & nhiét do 1a 0°C dén 60°C trong dung

moi tro.

Buéc (11-2):

(11-h)
o<
B

Budc

(11-7)

‘R2 (11-)

Budc

(11-8)

Budéce
(11-1)

et

R‘Z\ :
Tl
R @N\RZ

Trong so dd, R?, R R vong E, Hal!, Hal?, n, va G* 12 nhu duoc dinh
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Phuong phap dé san xuét hop chét (11-c): Hop chét (11-c) ¢6 thé duoc san
xut v6i hop chét (11-b) 14 chét nén bing cich thuc hién twong ty nhu trong
budce (10-3).

Budce (11-3):

Phuong phép dé san xuét hop chat (11-d): Hop chéit (11-d) c6 thé duoc
san xudt béi sy bao vé cia nhém amino trong hop chét (11-c) 14 chét nén sur
dung di-tert-butyl dicacbonat hoic twong tw & nhiét d 1a 0°C dén 80°C trong
dung moi tro.

Budéc (11-4):

Phuong phap dé san xuét hop chét (11-e): Hop chét (11-€) c6 thé duoc san
xuit nhd “phan tmg lién két Suzuki" cta hop chét (11-d) va hop chét (3-d).
Budée (11-5):

Phuong phép dé san xut hop chét (11-f): Hop chit (11-f) ¢ thé duoc san
xult véi hop chét (11-e) 13 chit nén bing cach thuc hién twong tu nhu trong
budc (10-8).

Budce (11-6):

Phuong phép dé san xuét hop chat (11-h): Hop chit (11-h) c6 thé duogc
san xuat nho phan tmg ctia hop chét (10-a) 13 chit nén véi hop chit (11-g) vai
sy c6 médt cua bazo nhu 1 natri hydrua & nhiét d 1a 0°C dén 100°C trong dung
moi tro.

Buéce (11-7):

Phuong phép dé san xuét hop chét (11-i): Hop chét (11-1) ¢6 thé dugc san
xuét nho “phan tmg lién két Suzuki" ctia hop chét (11-h) va hop chét (3-d).
Budce (11-8):

Phuong phép khic dé san xuét hop chat (11-f): Hop chat (11-f) c6 thé
duogc san xuit nhd phan tng khir bao vé ctia hop chét (11-1) 1a chét nén st dung
hydrazin hodc tirong ty & nhiét d6 14 20°C dén 100°C trong dung moi tro.

So dd 12: Phuwong phép tong hop hop chét (12-f) tir hop chét (12-a)
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[Cong thirc 66]
XX
< NH

Halz/kXN
0 (12-b) X1
Hal' NHG* N

f\/ >;/\ Budc HaIZJ\X1 710
(12-a)

(12-1)

R11_’ |
X N-ge (12-d) \

Budc R2

(12-4) Rnr_\’ |
x N. g2

(12-)

Trong so db, R%, R', R' n, Hal', Hal, va G* 1a nhu dugc dinh nghia &
trén, va X' 13 gibng nhau hodc khic nhau va mdi nhém 1a cong thirc -CH- hodc
nguyén ti¥ nito.

Budce (12-1):

Phuong phap dé san xuét hop chét (12-c): Hop chét (12-c) ¢6 thé dugc san
xuit nho phan tmg ciia hop chét (12-a) 13 chit nén vé6i hop chit (12-b) véi su ¢6
mat cua bazo nhu 14 kali cacbonat va véi sy c6 mat hodc khong cdé mat cua
tetrabutylamoni iodua & nhiét d6 14 0°C dén 160°C trong dung méi tro.

Budc (12-2):

Phuong phéap dé san xudt hop chit (12-d): Hop chit (12-d) c6 thé duogc
san xudt nho “phan tmg lién két Suzuki" ctia hop chit (12-c) va hop chét (3-d).
Buéce (12-3):

Phuong phép khac dé san xudt hop chét (12-d): Hop chét (12-d) co thé
duogc san xuét nhd phan Gng ctia hop chit (12-a) 13 chéit nén vé6i hop chét (12-¢)
v&i su ¢6 mat cua bazo nhu 1a kali cacbonat va véi su ¢c6 mét hodc khong c6 mét

clia tetrabutylamoni iodua & nhiét d6 13 0°C dén 160°C trong dung mdi tro.
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Budc (12-4):

Phuong phép dé san xut hop chét (12-f): Hop chét (12-) c6 thé duoc san
xuét v6i hop chét (12-d) 13 chét nén bang cach thuc hién twong tu nhu trong
bude (10-8).

So @b 13: Phuong phap tong hop hop chét (13-e) hoic (13-f) tir hop chét (4-a)
[Cong thic 67]

NH

©/ ©/U\Oez

(4-2) (13-a
N le) Budc
HoN° HG*
2 ﬁ\/ }/\ (13-2)
(13-b)
-N -N
LA Lo~
oo - TN e
R " NHG R " NHG*
X Nr2 (13.0) R?  (13-d)
Budéc Budc
(13-3) (13-4)
~N -
i i N\}ﬁ\
SH TN e oY
12 H n s ﬁL\
\/ . NH2 R12 H NH2
e <
R < N._, R < } N
R® (13- R? (13)

Trong so dd, R?, R!' R n, G? va G* 12 nhu duoc dinh nghia & trén.
Bude (13-1):

Phuong phép @2 san xuét hop chit (13-a): Hop chét (13-a) ¢6 thé dugc san
xuét boi téc dung cua alkoxit kim loai kidm nhu 13 natri metoxit, axit nhu la axit
hydrocloric, hodc axetyl clorua, v.v.., lén hop chét (4-a) la chit nén & nhiét do 1a
0°C dén 80°C trong dung méi rugu nhu la metanol hodc etanol.

Budce (13-2):
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Phuong phap dé san xudt hop chét (13-c) hodc hop chit (13-d): Hop chét
(13-c) hodc hop chit (13-d) c6 thé dugc san xuét nhé phan tmg cia hop chét
(13-a) 1 chét nén v6i hop chét (13-b) & nhiét d6 12 20°C dén 160°C trong dung
méi tro. Mbi hop chét thu duogc c6 thé dugc duoc cach ly béng su hoa tan s
dung séc ky cot silicagel, HPLC, hodc tuong tu.

Budéce (13-3):

Phuong phép dé san xuét hop chét (13-e): Hop chét (12-f) ¢6 thé duoc san
xuét v6i hop chét (13-c) 13 chét nén bing cach thuc hién twong tu nhu trong
budce (10-8).

Budce (13-4):

Phuong phép @& san xuét hop chét (13-f): Hop chét (13-f) c6 thé duoc san
xuét véi hop chét (13-d) 14 chét nén bang céch thuc hién tuong tw nhu trong
budce (10-8). '

So d 14: Phuong phép téng hop hop chét (14-¢) tir hop chat (14-a)
[Cong thirc 68] '

9 >
Rmr g COOG3 COOH
R12 E R12
11

HaICOOG3

m\o

11( —_— g

A N

Budc ‘R2 Budc o2
(14-a) R
(14-1) 140y  (14-2) (14-c)
HoN NHG* B‘“”C
(10b
w %/\ %\/NHz ‘/.\N/ %/\ )’\/NHG4
R12 E
F 11 F
R“— | Bu'oc R
N-ge (14-e) (14-4) N N‘RZ (14-d)

Trong so dd, R?, R R, vong E, Hal, G’, G*, va n 1a nhu duogc dinh
nghia & trén. |

Budce (14-1):
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Phuong phép d& san xuét hop chat (14-b): Hop chit (14-b) c6 thé dugc
sén xuét nh&r “phan tmg lién két Suzuki" ciia hop chét (14-2) va hop chat (3-d).
Budc (14-2):

Phuong phap dé san xut hop chét (14-c): Hop chét (14-c) c6 thé dugc san
xuét béi tac dung cta lithi hydroxit hodc natri hydroxit, v.v.., 1én hop chét (14-b)
12 chit ndn & nhiét do 14 0°C dén 100°C trong dung mdi tro.
Budce (14-3):

Phuong phap khéc dé sin xuét hop chét (14-d): Hop chét (14-d) c6 thé
duoc san xuit nhd phan tmg cta hop chét (14-c) 1a chét nén v6i hop chét (10-b)
bang cach thuc hién tuong tw nhu trong budc (8-1).
Budc (14-4): '

Hop chét (14-e) c6 thé dugc san xuét v6i hop chét (14-d) 1a chét nén bang
cach thuc hién twong tu nhu trong budc (10-8).
So db 15: Phuong phap tdng hop hop chat (15-b) tir hop chat (15-a)
[Cong thtc 69]

=

R12 i "N\N o>\/\z1/\,<o\/j‘N’N\‘
Rﬁ_"\’ N = n n N
N

Trong so do, 7! R?, R'' R" vanla nhu duoc dinh nghia & trén.
Budc (15-1):

Phuong phép dé san xudt hop chét (15-b): Hop chét (15-b) ¢6 thé duge
san xuét nhod “phan tmg cdng vong Huisgen" clia hop chét (15-a) va hop chét (2-
c).
So dd 16: Phuong phap téng hop hop chét (16-b) tir hop chét (16-a)

-57-



30031

[Cong thirc 70]

@ w C'WO*@L @’ ’
NH
O {‘/\Ot\’ 2 0 NO, O W(‘/\O%\/N\[ro
12 H (16-¢c) Q12 v n 5
z ~ S H NO.
R11j\§@ Budc R”b\//j\/m 2
SNz rea) (16-2) SN e
Buéc
(16-1) HaN—ZA=NH, Budc
(16-€) (16-3)
SRS,
O Jt/\oa'n\/ YooYy \/‘60/\,}?
R12 H [¢) 0]
R X | N
-

Trong so d6, R%, R, R vong E, W, n, va Z* 1a nhu duoc dinh nghia &

OCN-ZA—NCO
(7-b)

(16-b) R*

A

iren.
Budc (16-1):

Phuong phép d san xudt hop chét (16-b): Hop chét (16-b) c6 thé duoc
san xuét nhd phan Gmg cta hop chat (16-a) 1a chat nén véi hop chét (7-b) bang
cach thuc hién twong tu nhu trong budce (7-1).

Phuong phap d& san xuét hop chét (16-d): Hop cht (16-d) c6 thé dugc
san xudt nhd phan tmg ciia hop chét (16-a) 1 chét nén véi hop chat (16-c) véi su
c6 mit hodc khong c6 mit clia bazo nhu 12 trietylamin hodc N,N-
diisopropyletylamin & nhiét d6 1a 0°C dén 160°C trong dung moéi tro.

Phuong phép khac dé san xuat hop chit (16-b): Hop chét (16-b) c6 thé
duoc san xult nhé phan tmg ctia hop chit (16-d) 1a chét nén véi hop chat (16-¢)
véi su c6 mat hodc khéng c6 mit clia bazo nhu 12 trietylamin hodc N,N-
diisopropyletylamin & nhiét d6 1a 0°C dén 160°C trong dung méi tro.

So d4 17: Phuong phap tdng hop hop chit (17-a) tir hop chat (16-a)

-58-



30031

@WMOWNHz
n
R12 =

X Negz (160

HOOC-ZA—CooH | BUSC  cioc-zA—coci | Busc  G30oc-zA-Co0Ge | Bute
(8-a) (17-1) (8-b) (17-2) (8-c) (17-3)

e At gD
R12 : O O n

(17-a)

[Cong thirc 71]

Trong so dd, R?, R”; R", vong E, W, n, 74, va G’ 14 nhu duoc dinh nghia
o trén.

Budc (17-1):

Phuong phép dé san xuAt hop chat (17-a): Hop chit (17-a) ¢6 thé dugc san
xuAt nhd phan tmg ciia hop chat (16-a) 1a chét nén véi hop chét (8-a) bang cach
thuc hién tuong tu nhu trong bude (8-1).

Budce (17-2):

Phuong phép khéc dé san xudt hop chét (17-a): Hop chat (17-a) c6 thé
dwoc san xudt nho phan tmg ctia hop chat (16-a) 14 cht nén véi hop chat (8-b)
bang céch thuc hién tuong tu nhu trong budce (8-2).

Budce (17-3):

Phuong phép khac @8 san xuét hop chat (17-a): Hop chét (17-a) c6 thé
duoc san xut nhd phan tmg cia hop chat (16-a) 12 chit nén véi hop chét (8-c)
bang cach thuc hién tuong tu nhu trong budc (8-3).

So db 18: Phuong phap tdng hop hop chét (18-c) tir hop chat (18-a)
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[Cong thic 72]

o}
H2N<’\/O>\/\Z1/\’< \/7NH2
n n

(18-a)

Budce
Hal Hal? (18-1)

(10-a)
o} /\/<O\/>\ \
Hal' N(”\/ }:1/\21 N Hal'

(18-b)

Trong so dd, n, Z', Hal', Hal?, vong E, R% RY, va R" 13 nhu duogc dinh
nghia & trén.
Budc (18-1):

Phuong phap dé san xuAt hop chit (18-b): Hop chat (18-b) c6 thé dugc
san xuét nho phan tmg cia hop chét (18-a) 1a chét nén véi hop chét (10-a) bang
cach thuc hién tuong ty nhu trong budc (10-1).

Bude (18-2):

Phuong phép dé san xuét hop chét (18-c): Hop chat (18-c) c6 thé dugc san
xuéit nhés “phan tmg lién két Suzuki" ctia hop cht (18-b) va hop chét (3-d).

So dd 19: Phuong phép tong hop hop chét (19-c) tir hop chit (7-a)
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[Cong thic 73]

Ru\/
[ooc}zs @ .
(19-a)
/6\\/7>:/A\NH2 — { /6\\/ >v/n\ —
-a

(19-1) (19-b) (19-2) riz—Z N
M

N-R?

(19-c)

Trong so dd, n, R?, R!', va R" la nhu dugc dinh nghia & trén, n®1a 4, va
7P 13 chu tao duoc thé hién bdi cong thic dudi day [15]:

[Cong thire 74]
AN

[15]
Budce (19-1):

Phuong phap dé san xut hop chit (19-b): Hop chét (19- b) c6 thé duoc
san xuét nhd phan tmg cta hop chit (7-a) 1a chat nén véi hop chét (19-a) bing
cach thuc hién twong tu nhu trong bude (8-1).

Bude (19-2):

Phuong phap dé san xuét hop chat (19-c): Hop chét (19-c) ¢6 thé dugc san
xuét nho “phan img cdng vong Huisgen" clia hop chét (19-b) va hop chét (2-c).

Nhiét d6 phan tmg trong cac phuong phap théng thuong dé san xuét hop
chit clia séng ché 1 -78°C dén 250°C, wu tién 1a -20°C dén 80°C. Thoi gian
phan tmg 1a 5 phut dén 3 ngdy, uu tién 1a 30 phut dén 18 gio. Cac phuong phép
san xuét nay co thé duoc thuc hién & 4p suit binh thuong, & 4p sué'.t’giém, co
chiéu vi séng, v.v..

Bazo, axit, va dung mdi tro dugc md ta trong cac phwong phép thong
thudng dé san xuét hop chit cta séng ché s& duoc md ta cu thé hon, nhung
khong giéi han & cac vi du dudi day. Ddng thoi, céch tiép can ridng c6 thé duoc

st dung s& duge mo ta cu thé, nhung khong gidi han & cac vi du dudi day.
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Céc vi du v& "bazo" bao gdm: céc v6 co bazo nhw 13 cac hydrua kim loai
kiém hoc kim loai kiém thd (lithi hydrua, natri hydrua, kali hydrua, canxi
hydrua, v.v..), cc amit kim loai kiém hosc kim loai kiém thd (lithi amit, natri
amit, lithi diisopropylamit, lithi dixyclohexylamit, lithi hexametyldisilazit, kali
hexametyldisilazit, v.v..), cdc hydroxit kim loai kiém hoic kim loai kiém thd
(natri hydroxit, kali hydroxit, lithi hydroxit, bari hydroxit, v.v..), cidc cacbonat
kim loai kiém hoic kim loai kiém th (natri cacbonat, kali cacbonat, canxi
cacbonat, xezi cacbonat, v.v..), cac bicacbonat kim loai kiém (natri bicacbonat,
kali bicacbonat, v.v..), va cac phosphatkim loai kiém hoic kim loai kiém thd
(trikali phosphat, v.v..); cac Cy.5 alkoxit kim loai kiém hoic kim loai kiém thd
(natri metoxit, natri etoxit, kali tert-butoxit, v.v..); cac amin (trietylamin, N,N-
diisopropyletylamin, N-metylmorpholin, v.v..); va cic hop chat di vong bazo
(pyridin, 4-dimetylaminopyridin, DBU (1,8-diazabixyclo[5,4,0Jundec-7-ene),
DBN (1,5-diazabixyclo[4,3,0]Jnon-5-ene), imidazol, 2,6-lutidin, v.v..).

Céc vi du v& "axit" bao gdm céc axit vo co (axit hydrocloric, axit
hydrobromic, axit sulfuric, axit nitric, axit phosphoric, V.v..), cac axit hitu co
(axit p-toluensulfonic, axit metansulfonic, axit trifloaxetic, axit formic, axit
axetic, axit camphorsulfonic, v.v..), va cac axit Lewis (boron triflorua, bo
tribromua, nhém clorua, scandi triflat, ytebi triflat, v.v..).

"Dung méi tro" khong giéi han cu thé mién 13 dung moi khong e ché
phan Ung va hoa tan nguyén liéu khéi diu téi mirc d6 nhét dinh. Céc vi dy vé
ching bao gdm cac dung méi nitril, cic dung moi amit, cidc dung méi
halocacbon, cac dung méi ete, cac dung moi thom, cac dung méi hydrocacbon,
cac dung moi este, cac dung moi rugu, cac dung moi sulfoxit, va nude. Hai hoac
nhiéu loai trong sb céc dung moi nay cd thé dugc sir dung 12 hén hop o ty 18 tiy
y.

Céc vi du vé cac dung méi nitril bao gdm axetonitril va propionitril. Cac
vi du v& cdc dung mdi amit bao gdm N,N-dimetylformamit (du6i day, ciing
dugc viét tat 1a DMF), N,N-dimetylaxetamit, va N-metylpyrolidon. Céc vi du vé

cac dung mdi halocacbon bao gém diclometan, clorofom, 1,2-dicloetan, va
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cacbon tetraclorua. Céc vi du vé cac dung moi ete bao gdm dietyl ete (duéi day,
cling duoc viét tit 13 "ete"), tetrahydrofuran (dué6i ddy, ciing dugc viét tit 1a
THF), 1,4-dioxan, va 1,2-dimetoxyetan. Cac vi du vé céc dung méi thom bao
gbm benzen, toluen, xylen, va pyridin. Cac vi du vé& cic dung méi hydrocacbon
bao gdm pentan, hexan, heptan, va xyclohexan. Céc vi du vé& cac dung méi este
bao gdm etyl axetat va etyl format. Cac vi du v& cic dung méi ruou bao gdm
metanol, etanol, rugu isopropyl, rugu tert-butyl, va etylen glycol. Cac vi du vé
cac dung méi sulfoxit bao gdm dimetyl sulfoxit (duéi dy, ciing duoc viét tit 13
DMSO).

Céc hop chét thu duogc bing cac phuong phap san xuét duge md ta & trén
cmdi hop chit c6 thé duogc tach va duogc tinh ché bing cach da biét trong linh
vuc, chrfmg han, cac k¥ thuat chiét dung moi, chuyén héa chét léng, hoa tan, Kkét
tinh, tai két tinh, hodc cac k¥ thuat sic ky khéc.

Céc nhém bao vé ma c6 thé dugce sir dung cho cac hop chét trong san xuét
théng thudng hop chét ciia sang ché s& duge mé ta dudi day nhung khong gidi
han & cac vi du dudi day. Bat ky nhom bao vé thich hop nao khac déu cé thé
duoc lua chon.

Céc vi du vé& nhém bao vé dbi v6i amino bao gdm C,.¢ axyl (formyl,
axetyl, propionyl, v.v..), C,.5s alkoxycacbonyl (metoxycacbonyl, etoxycacbonyl,
tert-butoxycacbonyl, benzyloxycacbonyl, 9-fluorenylmetyloxycacbonyl, v.v..),
arylcacbonyl (benzoyl, v.v..), trityl, phthaloyl, N,N-dimetylaminometylen, silyl
duoc thé (trimetylsilyl, trietylsilyl, dimetylphenylsilyl, tert-butyldimetylsilyl,
tert-butyldietylsilyl, tert-butyldiphenylsilyl, v.v..), va C,.¢ alkenyl (1-allyl, v.v..),
ma thudng duoc st dung trong tdng hop peptit. Cac nhém nay mdi nhém cé thé
duoc thé béi mot hodc nhiéu phﬁn tit thé duoc lua chon tir nguyén tr halogen,
C1.¢ alkoxy (metoxy, etoxy, propoxy, v.v..), va nitro.

Céc vi du vé nhém bao vé cho carboxy bao gdm C.¢ alkyl (metyl, etyl,
tert-butyl, v.v..), Cr.z0 aralkyl (benzyl, trityl, v.v..), phenyl, silyl duoc thé
(trimetylsilyl, trietylsilyl, dimetylphenylsilyl, tert-butyldimetylsilyl, tert-
butyldietylsilyl, tert-butyldiphenylsilyl, v.v..), va C, alkenyl (1-allyl, v.v..). Céac
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nhém ndy mdi nhém c6 thé dugc thé béi mot hoiic nhiu phan tir thé duoc Iya
chon tr nguyén tir halogen, C,_¢ alkoxy (metoxy, etoxy, propoxy, v.v..), va nitro.

Céc vi du vé& nhém bao vé cho hydroxy bao gdm C. alkyl (metyl, etyl,
tert-butyl, v.v..), Cr aralkyl (benzyl, trityl, v.v..), phenyl, silyl duoc thé
(trimetylsilyl, trietylsilyl, dimetylphenylsilyl, tert-butyldimetylsilyl, tert-
butyldietylsilyl, tert-butyldiphenylsilyl, v.v..), C,6 alkenyl (1-allyl, v.v..), C
axyl (formyl, axetyl, propionyl, v.v..), C,.15 alkoxycacbonyl (metoxycacbonyl,
etoxycacbonyl, tert-butoxycacbonyl, benzyloxycacbonyl, 9-
fluorenylmetyloxycacbonyl, v.v..), arylcacbonyl (benzoyl, v.v..), 2-
tetrahydropyranyl, va 2-tetrahydrofuryl. C4c nhém nay mdi nhém cé thé dugc
thé boi mét hoidc nhidu phﬁn ttr thé duogc lya chon tir nguyén tir halogen, Ci
alkoxy (metoxy, etoxy, propoxy, v.v..), va nitro.

Cacbonyl c6 thé duoc bao vé, chéng han, bé“mg céch tao axetal vong (1,3-
dioxan, 1,3-dioxolan, v.v..) hodc axetal khong vong (di-C,.¢ alkylaxetal
(dimetylaxetal, dietylaxetal, v.v..)).

Vi du thire hién sang ché

Séng ché s& dugc mb ta chi tiét hon dwa vao cac vi du. Tuy nhién, sang
ché khéng bi gi6i han béi cac vi du ndy, va cac thay dbi hodc cac cai bién khac
c¢6 thé dugc thue hién ma khong nam ngoai pham vi ctia sang ché.

Séang ché s& dugce mo ta chi tiét hon dua vao cac Vi du tham khao, cac Vi
du, va cac Vi du thit nghiém, dudi day. Tuy nhién, sang ché khong bi gidi han
boi cac vi du nay, va céc thay ddi hodc céc cai bién khac c6 thé dugc thuc hién
ma khéng nim ngoai pham vi cia sang ché.

Phé NMR (cOng huodng tir hat nhan) duge do & nhiét do trong phong & 200
MHz (GEMINI 2000/200, Varian Instruments) 300 MHz (INOVA 300, Varian
Instruments, JEOL JNM-ECP300, JEOL Ltd., hodc JEOL JNM-ECX 300, JEOL
Ltd.), 500 MHz (JEOL ECA 500 hoac JEOL JNM-ECP 500, JEOL Ltd.), hodc
600 MHz (JEOL JNM-ECA 600, JEOL Ltd.). Cac gié tri dich chuyén héa hoc
trong ban md ta nay duoc chi ra boi cac gia tri phan theo phan triéu (8) dbi voi

chét ndi chuén (tetrametylsilan).
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Phé khdi duoc do bing Waters Micromass ZQ (ESI: ion héa phun dién tir
(electrospray ionization)), Waters Acquity SQ Detector (ESI: ion hoa phun dién
tit (electrospray ionization)), Thermo SCIENTIFIC LTQ XL (ESI: ion héa phun
dién tr (electrospray ionization)), phd ké khbi Micromass GCT (EI: ion héa dién
ti (electronic ionization)), phd ké Shimadzu LCMS-2010EV (ESI: ion héa phun
dién tir (electrospray ionization)/APCI: ion hoéa héa hoc ap sult khi quyén
(atmospheric pressure chemical ionization) Kép), phd ké Shimadzu LCMS-IT-
TOF (ESI: ion héa phun dién ti (electrospray ionization)/APCI: ion héa hoa hoc
4p sudt khi quyén (atmospheric pressure chemical ionization) kép), Thermo
Fisher Scientific LCQ Deca XP (ESI: ion hoéa phun dién tir (electrospray
ionization)), ho#c Agilent Technologies Quadrupole LC/MS 6130 (ESI: ion hoa
phun dién tir (electrospray ionization)/APCI: ion hoa hoa hoc ap suét khi quyén
(atmospheric pressure chemical ionization) Kép).

Mitc d6 tién trién clia mdi phan tmg duogc do béng cach st dung TLC
(Merck KGaA "Silica gel 60, F254" hodc Fuji Silysia Chemical Ltd.
"CHROMATOREX TLC Plates NH"), HPLC dao pha, hodc LC-MS.

Merck KGaA "Silica gel 60", Fuji Silysia Chemical Ltd. "Silica gel
PSQ60", Kanto Chemical Co., Inc. "Silica gel 60" hodc "Silica gel 60N", Fuji
Silysia Chemical Ltd. "CHROMATOREX NH", hodc cot nhéi (YAMAZEN Hi-
Flash(TM) Column, MORITEX Purif Pack, MORITEX Purif Pack-NH,
Biotage(nhan hiéu da dugc dang ky) SNAP Cartridge KP-Sil, Biotage(nhan hiéu
d3 duoc dang ky) SNAP Cartridge KP-NH, Biotage(nhan hié¢u da dugc dang ky)
SNAP Cartridge HP-Sphere, hoéc Biotage(nhén hiéu da dugc dang ky) ZIP(TM)
Cartridge) dugc st dung trong sic ky cot silicagel.

SunFire(TM) Prep C180BD(TM) 5 pm (ID. 30 mm, d¢ dai 50 mm),
YMC-Actus Triart C18 5 um (50 x 30 mm), Daicel Corporation CHIRALCEL
OD-H 5 pm (I.D. 20 mm, d6 dai 250 mm), GL Science Inc. Inertsil ODS-3 5
um (I.D. 20 mm, d6 dai 250 mm), Daicel Corporation CHIRALPAK TA 5 pum
(I.D. 20 mm, d6 dai 250 mm), Daicel Corporation CHIRALPAK IB 5 um (I.D.
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20 mm, d6 dai 250 mm), hodc Daicel Corporation CHIRALPAK IE 5 pm (I.D.
20 mm, d6 dai 250 mm) duge st dung 1a c6t HPLC diéu ché.

Agilent Technologies Quadrupole LC/MS 6130 (Waters XBridge(TM)
Prep C18 5 pm OBD(TM) (ID. 19 mm, d¢ dai 100 mm), hodc YMC-Actus
Triart C18 5 um (50 x 30 mm)) dugc st dung trong LC-MS didu ché.
Vi du tham khéo 1-1  (4S)-4-(3-Bromophenyl)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin
[Céng thirc 75]

oo

Cl X
O

Cl
4-(3-Bromophenyl)-6,8-diclo-2-metyl-1,2,3 ,4-tetrahydroisoquinolin

(20mg, duge mé ta frong tém tit cdng b don quéc t€ s6 WO2003/048129) duoc
phan chia thanh bén phén (Smg mbi phin) va dugc phan gidi bing HPLC didu
ché bét d6i xtmg (CHIRALPAK IA 5um (LD. 20mm, do dai 250 mm), hexan:2-
propanol = 10:90, 5,0 mL/phtt, 254 nm). Mot phan duoc ria giai & thoi gian uu
cham (thdi gian lwu: xAp xi 22 phut) duoc ¢d dic dé thu dugc hop chét néu &
tidu d (6,0mg, 100% ee) la chat dau khong mau.
Thoi gian luvu LC-MS 0,647 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophat(80:20) — 1,2-1,4phtt(1:99)
MS (+) : 372 [M+H]".
Thoi gian luu HPLC bat dbi xtng 2,780 phut
Cot: CHIRALPAK IA 3um, 4,6x150mm
Dung mdi: Hexan:2-propanol = 10:90, Iml/phut.
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Vi du tham khao 1-2 (4S)-4-(3-Bromophenyl)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin (28,3S)-(+)-dibenzoyl-D-tartrat monoetanol monohydrat
Dung dich ctia 4-(3-bromophenyl)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin (68g, duoc md ta trong tom t&t cong bd don qudc té s6
W02003/048129) trong etanol (1,4 L) duge gia nhiét t6i 40°C. Axit (2S,3S)-
(+)-Dibenzoyl-D-tartaric (65g) va nudc (68mL) dugc bd sung vao d6, va hén
hop duoc gia nhiét t&i 72°C, sau d6 dugc cho lam mat, va duoc khuéy. O thoi
didm khi hn hop duoc cho 1am mét téi nhiét do tir 40 t6i 50°C, cdc mam tinh
thé duoc bd sung vao d6. Hé phan tng dugc 1lam mat bang budc da, va chét
khong hoa tan dugc loc va dugce rira béang etanol dugc lam mat bang budc d4 dé
thu duoc hop chét néu & tidu dé (55g, 38%, 99,5% ee) 1a chét rén khong mau.
'H NMR (300 MHz, CD;0D) & ppm 1,17 (t, J=7,0Hz, 3H), 2,87 (s, 3H), 3,13-
3,26 (m, 1H), 3,46-3,54 (m, 1H), 3,55-3,65 (m, 2H), 4,05-4,17 (m, 1H), 4,37-
4,54 (m, 2H), 4,83-4,91 (m, 2H), 5,87-5,93 (m, 2H), 6,64-6,70 (m, 1H), 7,10-
7,18 (m, 1H), 7,28 (t, J=7,8Hz, 1H), 7,37-7,43 (m, 2H), 7,45-7,53 (m, 5H), 7,57-
7,67 (m, 2H), 8,06-8,15 (m, 4H).
MS (+) : 372 [M+H]".
Vi du tham khao 2-1  (4S)-6,8-Diclo-4-(3-ethynylphenyl)-2-metyl-1,2,3,4-
tetrahydroisoquinolin
[Cong thuc 76]

-~

Cl

4

Cl
(1) Bis(triphenylphosphin)paladi(II) diclorua (19mg), va
trimetylsilylaxetylen (0,12mL) dugc bd sung vao dung dich ctia (4S)-4-(3-
bromophenyl)-6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin (0,20g) thu dugc
trong Vi du tham khao 1-1 trong axetonitril (2,0mL) va trietylamin (2,3mL),
ddng(I) iodua (5,1mg), va hdn hop duoc khudy trong 1 gi® c6 chiéu vi séng
(Biotage 60, 100°C). Dung dich phéan tmg duoc loc qua Celite(R), va sau do,
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phﬁn loc dugc dugce c6 dac & ap suét giam. Phan con lai thu dugc duge tinh ché
bing sic ky cot silicagel (Biotage(nhén hiéu da duoc ding ky) SNAP Cartridge
HP-Sphere, hexan:etyl axetat = 100:0 — 70:30) dé thu dugc (4S)-6,8-diclo-2-
metyl-4-{3-[(trimetylsilyl)ethynyl]phenyl}-1,2,3,4-tetrahydroisoquinolin (0,13g,
59%) 1a chét diu mau nau.

Thoi gian luu LC-MS 0,935 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung méi: HO:CH;3;CN(Axit formic 0,1%)

Gradien: 0,8mL/phut, Ophut(80:20) — 1,2-1,4phut(1:99)

MS (+) : 388 [M+H]".

(2) Kali cacbonat (0,18g) duoc bd sung vao dung dich cia (4S)-6,8-diclo-
2-metyl-4-{3-[(trimetylsilyl)ethynyl]phenyl}-1,2,3,4-tetrahydroisoquinolin
(0,13g) trong metanol (3,8mL) & diéu kién 1dm mat bing nuéc d4, va hdn hop
duoc khudy & nhiét d6 trong phong trong 1 gidr. Nude duoc bd sung vao dung
dich phan ting, sau d6 13 chiét bang etyl axetat. Lép hitu co duge 1am khé trén
magie sulfat khan va dugc loc, va sau do, phén loc dugc dugc cd dédc & ap sut
giam. Phén con lai thu duge dugc tinh ché bing sic ky cot silicagel
(Biotage(nhén hi¢u da dugc ddng ky) SNAP Cartridge KP-NH, hexan:etyl axetat
=100:0 — 80:20) dé thu duoc hop chit néu & tiéu dé (83mg, 82%) 1a chit ddu
mau nau.

Thoi gian luu LC-MS 0,635 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung méi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phtt, Ophut(80:20) — 1,2-1,4phut(1:99)
MS (+) : 316 [M+H]".
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Vi dyu tham khao 2-2 (45)-6,8-Diclo-4-(3-ethynylphenyl)-2-metyl-1,2,3,4-

tetrahydroisoquinolin hydroclorua
(4S)-6,8-Diclo-4-(3-ethynylphenyl)-2-metyl-1,2,3 ,4-tetrahydroisoquinolin

thu dugc trong Vi du tham khao 2-1 dugc hoa tan trong etanol. Hydro clorua

trong 1,4-dioxan 4mol/L sau d6 dugc bb sung vao dung dich, va dung méi dugc

chung cAt ra & 4p suit giam @ thu duoc hop chat néu & tiéu dé (0,17g) 1 chét

ran khéng mau.

Thoi gian lvu LC-MS 0,635 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cdt: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung mbi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phtt, Ophut(80:20) — 1,2-1,4phut(1:99)

MS (+) : 316 [M+H]".

Vi du tham khéo 3-1 6,8-Diclo-2-metyl-4-[3-(4,4,5,5-tetrametyl-1,3,2-

dioxaborolan-2-yl)phenyl]-1,2,3,4-tetrahydroisoquinolin

[Cong thtc 77]

Phrc chét [1,1'-bis(diphenylphosphino)feroxen]paladi(Il) diclorua-
diclometan (1:1) (0,11g), va kali axetat (0,26g) dugc bd sung vao dung dich cta
4-(3-bromophenyl)-6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin (0,50g,
duoc mb ta trong tom tét cong bd don qudc té s6 W02003/048129) (0,50g)
trong 1,4-dioxan (5,0mL), bis(pinacolato)dibo (0,51g) & nhiét do trong phong
trong moi truong khi nito, va hon hop dugc khudy & 90°C trong 6 gid. Dung
dich phan tng dugc cho lam mat, va sau do, nude duoc bd sung vao d6, sau do

13 chiét bing etyl axetat. Lép hiru co dugc 1am kho trén magie sulfat khan va
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duoc loc qua Celite(R), va sau do, phan loc duge dugc cd dic & ap suét giam.
Phén con lai thu dugc dugc tinh ché bang sic ky cot silicagel (Biotage(nhén
hiéu di duoc ding ky) SNAP Cartridge HP-Sphere, hexan:etyl axetat = 100:0 —
50:50) dé thu duoc hop chét néu & tiéu d& (0,35g, 53%) 1a chit ddu mau nau.

'H NMR (300 MHz, CDCl;) § ppm 1,36 (s, 12H), 2,49 (s, 3H), 2,59 (dd, J=11,5,
9,5Hz, 1H), 3,02-3,09 (m, 1H), 3,44-3,52 (m, 1H), 3,94 (d, J=16,0Hz, 1H), 4,25-
4,33 (m, 1H), 6,72-6,77 (m, 1H), 7,15-7,23 (m, 2H), 7,28-7,35 (m, 1H), 7,63 (s,
1H), 7,73 (dt, J=7.,3, 1,2Hz, 1H).

MS (+) : 418 [M+H]".

Vi du tham khao 3-2  (4S)-6,8-Diclo-2-metyl-4-[3-(4,4,5 ,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl]-1,2,3,4-tetrahydroisoquinolin

[Cong thirc 78]

e

cl -
T
Cl
Huyén phu ctia (4S)-4-(3-bromophenyl)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin (0,66g) thu dugc trong Vi du tham khao 1-1,
bis(pinacolato)dibo (0,67g), kali axetat (0,35g), va phtc chat [1,1'-
bis(diphenylphosphino)feroxen]paladi(II) diclorua-diclometan (1:1) (0,14g)
trong 1,4-dioxan (8,8mL) dugc khudy & 80°C trong 12 gid trong moi truong khi
agon. Nuéc duoc bd sung vao dung dich phéan tng. Sau do, hdn hop phan tng
duoc lam khé trén magie sulfat khan va duoc loc, va sau d6, dung moéi dugc
chung cét ra & 4p sudt giam. Phan con lai thu dugc duge tinh ché bang sac ky
cot silicagel (Biotage(nhin hidu da duoc dang ky) SNAP Cartridge HP-Sphere,
hexan:etyl axetat = 100:0 — 70:30) va duoc tinh ché thém bing séc ky cot
silicagel (Biotage(nhan hiéu da dugc dang ky) SNAP Cartridge HP-Sphere,
hexan:etyl axetat =99:1 — 50:50) @ thu dugc hop chét néu & tidu 2 (0,15g,
20%) la chat v6 dinh hinh khéng mau.

-70-



30031

'"H NMR (300 MHz, CDCl3) 8 ppm 1,36 (s, 12H), 2,48 (s, 3H), 2,52-2,63 (m,
1H), 2,96-3,06 (m, 1H), 3,42-3,53 (m, 1H), 3,82-3,94 (m, 1H), 4,22-4,33 (m,
1H), 6,73-6,78 (m, 1H), 7,15-7,23 (m, 2H), 7,28-7,35 (m, 1H), 7,62-7,66 (m,
1H), 7,69-7,75 (m, 1H).
MS (+) : 418 [M+H]".
Vi du tham khéo 3-3 (4S)-6,8-Diclo-2-mety1-4—[3-(4,4,5,5—tetrametyl—1,3,2-
dioxaborolan-2-yl)phenyl]-1,2,3,4-tetrahydroisoquinolin hydroclorua

Hydro clorua trong etyl axetat 4mol/L (0,20mL) dugc bd sung vao ((4S)-
6,8-diclo-2-metyl-4-[3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl]-
1,2,3,4-tetrahydroisoquinolin (25mg) thu dugc trong Vi du tham khao 3-2, va
h&n hop duoc khudy & nhiét @ trong phong trong 3 gio. Chét khong hoa tan
dugc thu gom bing loc @8 thu duoc hop chit néu & tiéu dé (22mg) 1a chét rén
khoéng mau. |
'H NMR (300 MHz, DMSO-dg) & ppm 1,29 (s, 12H), 2,96 (s, 3H), 3,46-3,64 (m,
1H), 3,65-3,86 (m, 1H), 4,25-4,51 (m, 1H), 4,51-4,63 (m, 1H), 4,63-4,83 (m,
1H), 6,71 (br. s., 1H), 7,35-7,51 (m, 2H), 7,55 (br. s., 1H), 7,61-7,76 (m, 2H),
11,32 (br. s., 1H).
MS (+) : 418 [M+H]".
Vi dy tham khéo 4-1  3-[(4S)-6,8-Diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-
4-yl]benzonitril
[Cong thiic 79]

K&m dixyanua (0,40g) va tetrakis(triphenylphosphin)paladi(0) (0,31g)
dugc bd sung vao dung dich ctia (4S)-4-(3-bromophenyl)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin (0,50g) thu dugc trong Vi du tham khao 1-1 trong
N, N-dimetylformamit (5,0mL), & nhiét d¢ trong phong trong mdi trudng khi

nito, va hon hop duoc khudy & 100°C trong 5 gid. Nudce dugc bd sung vao dung
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dich phan Umg, sau dé la chiét bang etyl axetat. Lép hitu co dugce lam kho trén
magie sulfat khan va dugc loc, va sau do, phén loc duoc dugc cb dac & ap suét
gidm. Phan con lai thu duge duoc tinh ché béng séc ky cot silicagel
(Biotage(nhan hiéu d4 dugc dang ky) SNAP Cartridge HP-Sphere, hexan:etyl
axetat = 100:0 — 30:70) d& thu duoc hop chat néu & tiéu dé (0,40g, 94%) la chat
d&u mau vang nhat.

Thoi gian lvu LC-MS 0,553 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung méi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phut, Ophut(80:20) — 1,2-1,4phut(1:99)

MS (+) : 317 [M+H]".

Vi du tham khéo 5-1 1,1'-Butan-1,4-diylbis(3-{2-[2-(2-
azidoetoxy)etoxy]etyl }ure)

[Cong thic 80]
o

/U\N/\/O\/\o/\/N'v'

N
H H

Ns/\/o\/\o/\/ N \n/ ~ T
(o]

Trietylamin (0,60g) va 1,4-diisoxyanatobutan (0,20g) dugc bd sung vao
dung dich ctia 2-[2-(2-azidoetoxy)etoxy]etanamin (0,50g) trong 1,2-dicloetan
(10mL), va hdn hop duoc khudy qua dém & nhiét do trong phong. Dung dich
phan Umg dugc cd dic & ap suét giam, va sau do, phén con lai thu duoc duogc
tinh ché bang sic ky cot silicagel (Biotage(nhén hiéu da dugc ding ky) SNAP
Cartridge HP-Sphere, clorofom:metanol = 100:0 — 80:20) d8 thu duoc hop chit
néu & tiéu dé (0,52g, 37%) 1a chit rin khong mau.

Thoi gian lvu LC-MS 0,588 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: H,O:CH;CN(Axit formic 0,1%)
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Gradien: 0,8mL/phtt, Ophut(80:20) — 1,2-1,4phit(1:99)

MS (+) : 489 [M+H]".

Vi du tham khéo 5-2  1,1'-Butan-1,4-diylbis[3-(2-{2-[2-(2-
azidoetoxy)etoxy]etoxy }etyl)ure]

[Cong thuc 81]
o)

N /U\ N /\/0\/\0/\/0\/\ N3

N
H H

o

Trietylamin (0,79mL) dugc bd sung vao dung dich cua 2-(2-(2-(2-
azidoetoxy)etoxy)etoxy)etanamin (0,50g) trong clorofom (7,5mL) & diéu kién
lam mét bing nudc da, sau d6 dung dich cla 1,4-diisoxyanatobutan (0,15mL)
trong clorofom (7,5mL) dugc bd sung timg giot & nhiét d¢ trong phong, va hdn
hop dwoc khudy & nhiét d6 trong phong trong 10 phit. Dung dich phan tng
dugc c6 dac ¢ ap suét giam, va sau do, ph?m con lai thu duge duoc tinh ché béng
sic ky cot silicagel (Biotage(nhdn hiéu d& dugc dang ky) SNAP Cartridge HP-
Sphere, clorofom:metanol = 100:0 — 90:10) @8 thu duoc hop chét néu & tidu &
(0,50g, 76%) 12 chét rédn khéng mau.

'H NMR (300 MHz, CDCl;) 8 ppm 1,43-1,58 (m, 4H), 3,15-3,23 (m, 4H), 3,32-
3,45 (m, 8H), 3,52-3,58 (m, 4H), 3,62-3,72 (m, 20H), 5,10-5,25 (m, 4H).

MS (+) : 577 [M+H]".

Vi du tham khao 5-3 1,1'-Benzen-1,4-diylbis(3-{2-[2-(2-
azidoetoxy)etoxy]etyl }ure)

[Cong thirc 82]
H H

(o} N N
aaa s &gl
o N/U\N/\/O\/\O/\/Na

H H
Hop chét néu & tidu dé (0,16g, 55%) thu dugc 1a chét rén khong mau vé co

ban nho phan Ung tuong ty nhu trong Vi du tham khdo 5-1 ngoai trur rang 1,4-
diisoxyanatobenzen duoc sit dung thay cho 1,4-diisoxyanatobutan.

Thoi gian luu LC-MS 0,679 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130
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Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mo6i: H,O:CH;3;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophtt(80:20) — 1,2-1,4ph1it(1:99)
MS (+) : 509 [M+H]".
Vi du tham khéo 5-4 1,1'-[Cacbonylbis(iminoetan-2,1-diyl)]bis[3-(2-{2-[2-(2-
azidoetoxy)etoxy]etoxy }etyl)ure]
[Cong thirc 83]
H H ?
Ns/\/O\/\o/\/O\/\ﬂJ\ﬂ/\/N\[gN\/\HJ\H/\/O\/\O/\/O\/\N3

(1) Tert-butyl (2-aminoetyl)carbamat (3,2g) dugc bd sung vao dung dich
cia 1,1'-cacbonyldiimidazol (1,6g) trong tetrahydrofuran (10mL), va hdn hop
duoc khudy & nhiét d6 trong phong trong 3 gio. Nudc dugc bd sung vao dung
dich phan ting, sau d6 13 chiét bang clorofom. Lép hitu co duge lam khd trén
natri sulfat va duoc loc, va sau do, phén loc dugc duogc cb dac & ap suét giam.
Mot lugng nhé clorofom duoc bd sung vao ph?m con lai thu duogc, sau do etyl
axetat dugc bd sung, va chét khong hoa tan dugc thu gom bﬁng loc dé thu dugc
di-tert-butyl [cacbonylbis(iminoetan-2,1-diyl)]biscarbamat (1,6g) 12 chat v6 dinh
hinh khéng mau.

Thoi gian lvu LC-MS 0,728 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung mo6i: H,O:CH;3;CN(Axit formic 0,1%)

Gradien: 0,8mL/phut, Ophat(80:20) — 1,2-1,4phut(1:99)
MS (+) : 347 [M+H]".

(2) dung dich 4mol/L cia hydro clorua trong 1,4-dioxan (5,0mL) duoc b
sung vao di-tert-butyl [cacbonylbis(iminoetan-2,1-diyl)]biscarbamat (1,4g), va
hén hop dugc khudy & nhiét do trong phong trong 1 gid. Sau d6, 1,4-dioxan
(5,0mL) duoc bd sung vao d6, va hdn hop duge khudy & nhiét do trong phong

trong 16 gid. Chét khéng hoa tan dwoc thu gom bing loc va duoc rira bang
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clorofom dé thu dwogc 1,3-bis(2-aminoetyl)ure hydroclorua (0,70g, 80%) 14 chét
vO dinh hinh khong mau.

Thoi gian luu LC-MS 0,230 phit

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung moi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phut, 0phut(80:20) — 1,2-1,4phut(1:99)

MS (+) : 147 [M+H]".

(3) Trietylamin (0,85mL) va 4-nitrophenyl cacbonochloridat (0,82g) dugc
b sung vao dung dich cua 2-{2-[2-(2-azidoetoxy)etoxy]etoxy }etanamin (0,93g)
trong clorofom (10mL), va hén hop dugc khudy & 0°C trong 30 phut. Nudc
dugc bd sung vao dung dich phan tng, sau d6 1a chiét bang clorofom. Lép hitu
co dugce lam kho trén natri sulfat va duge loc, va sau do, phﬁn loc duoc dugc cod
dic & 4p sudt giam. Phan con lai thu dugc duoc tinh ché bing séc ky cot
silicagel (Biotage(nhdn hiéu di dugc dang ky) SNAP Cartridge HP-Sphere,
hexan:etyl axetat = 95:5 — 0:100) dé thu dugc 4-nitrophenyl (2-{2-[2-(2-
azidoetoxy)etoxyJetoxy } etyl)carbamat (0,90g, 55%) 1a chat dau khong mau.
Thoi gian luu LC-MS 0,868 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phut, Ophut(80:20) — 1,2-1,4phut(1:99)
MS (+) : 384 [M+H]".

(4) Trietylamin (0,32mL) va 1,3-bis(2-aminoetyl)ure hydroclorua (0,25g)
dwoc bd sung vao dung dich cia 4-nitrophenyl (2-{2-[2-(2-
azidoetoxy)etoxy]etoxy } etyl)carbamat (0,89g) trong clorofom (4,0mL), va hdn
hop dugc khudy & nhiét do trong phong trong 30 phut. Sau d6, N,N-

dimetylformamit (4,0mL) duoc bd sung vao d6, va hdn hop duoc khudy & 60°C
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trong 2 gio. Etyl axetat (20mL) dugc bd sung vao dung dich phéan tmg, va hén
hop dugc khudy trong 30 phit & didu kién lam mé4t bing nudc d4. Sau do, cht
khong hoa tan dugce thu gom bing loc dé thu dugc hop chét néu & tiéu d& (0,55g,
75%) 1 chét v6 dinh hinh khéng mau.

Thoi gian luu LC-MS 0,580 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung méi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phut, Ophtit(80:20) — 1,2-1,4phtt(1:99)

MS (4) : 635 [M+H]".

Vi du tham khéo 6-1 N ,N'-Bis{2-[2-(2-azidoetoxy)etoxy]etyl } butandiamit

[Cong thitc 84]
0]

H
N /\/0\/\0/\/ N N N /\/0\/\0/\/ N3
3 H
(0]

Axit butandioic (68mg), O-(7-azabenzotriazol-1-y1)-N,N,N',N'-
tetrametyluronium hexaflophosphat (0,87g), va trietylamin (0,12g) duoe bd sung
vao dung dich ctia 2-[2-(2-azidoetoxy )etoxy]etanamin (0,20g) trong N,N-
dimetylformamit (10mL), va hdn hop duge khudy qua dém & nhiét dd trong
phong. Dung dich phan tmg dugc tinh ché bing LC-MS diéu ché (LC (Agilent
1260), ESIMS (6130 Quadrupole, ESI), cdt (YMC-Actus Triart 5 pm C1850x
30 mm), pha dong (Axit formic 0,1% trong H,0:0,1% axit formic trong CH;CN
=90:10 —> 20:80 — 5:95), 50 mL/phtt) @& thu dugc hop chit néu & tiéu dé
(0,16g, 65%) la chat ddu khong mau.

Thoi gian luu LC-MS 0,583 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung méi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phut, Ophtt(80:20) — 1,2-1,4phut(1:99)
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MS (+) : 431 [M+H]".
Vi du tham khao 6-2  1-Azido-N-{2-[2-(2-azidoetoxy)etoxy]etyl}-10-oxo-
3,6,12-trioxa-9-azatetradecan-14-amit
[Cong thire 85]
o) 0

Ns\/\o/\/o\/\u)K/O\)Ln/\/o\/\o/\/Ns

Hop chét néu & tiéu dé (0,15g, 61%) thu dugc la chit ddu khéng mau vé
co ban nhd phan tmg tuong tu nhu trong Vi du tham khao 6-1 ngoai trir ring
axit 2,2'-oxydiaxetic dugc st dung thay cho axit butandioic .
Thoi gian luu LC-MS 0,601 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: H,0:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophtt(80:20) — 1,2-1,4phut(1:99)
MS (+) : 447 [M+H]".
Vi du tham khéo 6-3  (2R,3R)-N,N'-Bis{2-[2-(2-azidoetoxy)etoxy]etyl}-2,3-
dihydroxybutandiamit
[Cong thuc 86]

y OH O

Ns/\/O\/\O/\/N\é(\éﬁLn/\/O\/\o/\/NS
Hop chét néu & tiéu d& (0,15g, 56%) thu dugc 12 chit diu khéng mau vé
co ban nhd phan Gmg twong tw nhu trong Vi du tham khao 6-1 ngoai trir rang
axit L-(+)-tartaric dugc st dung thay cho axit butandioic .
Thoi gian lvu LC-MS 0,512 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophat(80:20) — 1,2-1,4phut(1:99)
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MS (+) : 463 [M+H]".
Vi du tham khao 6-4  (2R,3S,4R,5S)-N,N'-Bis{2-[2-(2-
azidoetoxy)etoxy]etyl}-2,3,4,5-tetrahydroxyhexandiamit

[Cong thuc 87]
y OH OH O
Na/\/o\/\o/\/N - : H/\/O\/\O/\/N?a
O OH OH

2-[2-(2-azidoetoxy)etoxy]etanamin (0,46g) va N,N-diisopropyletylamin
(0,46g) duoc bd sung vao dung dich ctia 1,6-dimetyl D-galactarat (0,25g, duoc
md ta trong tom tét céng bd don qubc té s6 W02014/002039) trong metanol
(5,0mL), v& hén hop duoc khudy trong 6 giv & diéu kién gia nhiét dé hoi luu.
Dung dich phén g dugc c6 dic & ap ;suét'_gi'ém, 'Vélfphén con lai thu dugc duogc
tinh ché bang LC-MS diéu ché (LC (Agilent 1260), ESIMS (6130 Quadrupole,
ESI), cot (YMC-Actus Triart Spm C18 50 x 30 mm), pha ddng (Axit formic
0,1% trong H,O:axit formic 0,1% trong CH3;CN = 95:5 — 50:50 — 5:95), 50
mL/phut) dé thu duge hop chét néu & tidu d& (0,25g, 46%) 14 chat ran khong
mau.
Thoi gian lvu LC-MS 0,823 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phtt, Ophut(95:5) — 1,2phtt(50:50)
1,0mL/phtt, — 1,38phtt(3:97)
MS (+) : 523 [M+H]".
Vi du tham khao 6-5  (2R,3S,4R,5S)-N,N'-Bis(2-{2-[2-(2-
azidoetoxy)etoxy]etoxy }etyl)-2,3,4,5-tetrahydroxyhexandiamit

[Cong thure 88]
y OH OH O
N3\/\o/\/0\/\0/\/NWN/\/O\/\O/\/O\/\N3
O oH ou 1
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2-{2-[2-(2-azidoetoxy)etoxy]etoxy}etanamin (1,1g) va N,N-
diisopropyletylamin (0,92g) duoc bd sung vao dung dich clia 1,6-dimetyl D-

galactarat (0,50g, dugc mo ta trong tom tét cong bd don qubc té s6

W02014/002039) trong metanol (5,0mL), va hdn hop duoc khuy trong 6 gid &

didu kién gia nhiét d& hdi luu. Dung dich phén tmg dugc c6 dic & ap suit giam,
va phén con lai thu dugc dugc tinh ché bing LC-MS diéu ché (LC (Agilent
1260), ESIMS (6130 Quadrupole, ESI), ¢t (YMC-Actus Triart Sum C18 50 x

30 mm), pha ddng (Axit formic 0,1% trong H,O:axit formic 0,1% trong CH;CN

=95:5 = 50:50 — 5:95), 50 mL/phut) @8 thu duoc hop chét néu & tiéu a8
(0,85g, 66%) 1a chét rin khong mau.

Thoi gian luu LC-MS 0,934 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung moi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phtt, Ophtt(95:5) — 1,2phut(50:50)

1,0mL/phut, — 1,38phtit(3:97)

MS (+) : 611 [M+H]".

Vi du tham khéo 6-6  1-Azido-N-(2-{2-[2-(2-azidoetoxy)etoxy]etoxy }etyl)-
15,18-bis(1-azido-13-0x0-3,6,9-trioxa-12-azatetradecan-1 4-yl)-13-0x0-3 ,6,9-

trioxa-12,15,18-triazaicosan-20-amit

[Cong thuc 89]
N3 o) Ns
O\L o HL /\/O\/\O’\/O\/

O/VO\/\NJI\/N\/\N/\H,N\/\O/\/O\/\O/\/N;;

Ns\/\O/\/O\/\O/\/N\ﬂ/‘ 0
0

2-{2-[2-(2-azidoetoxy)etoxy]etoxy } etanamin (0,50g), O-(7-
azabenzotriazol-1-yl)-N,N,N',N'-tetrametyluronium hexaflophosphat (1,1g), va
N,N-diisopropyletylamin (0,50mL) duoc bd sung vio dung dich cta axit
2,2'.2" 2"-(etan-1,2-diyldinitrilo)tetraaxetic (0,17g) va 2-{2-[2-(2-
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azidoetoxy)etoxy]etoxy }etanamin (0,17g) trong N,N-dimetylformamit (5,0mL),
va hén hop duoc khudy qua dém & nhiét d6 trong phong. Dung dich phéan tng
duoc tinh ché bang HPLC diéu ché pha do (c6t (YMC-Actus Triart 5 pm C18
50 x 30 mm), pha dong (axit trifloaxetic 0,1% trong H,0:axit trifloaxetic 0,1%
trong MeCN = 90:10 — 20:80 — 5:95, 40 mL/phut) d& thu dugc hop chét néu &
tidu d& (0,38g, 61%) la chit dau khéng mau.

Thoi gian luu LC-MS 1,200 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung méi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phtt, Ophtt(95:5) — 1,2phat(50:50)

1,0mL/phtt, — 1,38phtt(3:97)

MS (+) : 1094 [M+H]".

Vi du tham khao 7-1 2-(2-{2-[2-(4-{3-[(4S)-6,8-Diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-

yl)etoxy]etoxy }etoxy)etanamin

[Cong thic 90]

N
N’ N/\/O\/\

— o \_0
:——J \/\NHZ
N_
Cl

Cl

Dung dich cua (45)-6,8-diclo-4-(3-ethynylphenyl)-2-metyl-1,2,3,4-
tetrahydroisoquinolin hydroclorua (50mg) thu dugc trong Vi du tham khao 2-2,
2-(2-(2-(2-azidoetoxy)etoxy)etoxy)etanamin (31mg), ddng sulfat (2,0mg), va
natri ascorbat (6,0mg) trong dung méi hdn hop etanol (2,0mL)-nuéc (0,5mL)
duoc khudy qua dém & nhiét do trong phong. Dung dich phan timg dugc tinh ché
bang HPLC didu ché pha dao (cot (YMC-Actus Triart 5 pm C18 50 x 30 mm),
pha ddng (axit trifloaxetic 0,1% trong H,O:axit trifloaxetic 0,1% trong MeCN =
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90:10 — 20:80 — 5:95, 40 mL/phit) va dugc tinh ché thém bing séc ky cot
silicagel (Biotage(nh#n hiéu da dugc dang ky) SNAP Cartridge KP-NH,
clorofom:metanol = 100:0 — 90:10) d thu dugc hop chét néu & tidu dé (40mg,
53%) 1a chét dau khong mau.

Thoi gian luu LC-MS 0,769 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung mdi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phut, Ophut(95:5) — i,2ph1’1t(50:50)

1,0mL/phut, — 1,38phut(3:97)

MS (4) : 534 [M+H]".

Vi du tham khao 7-2 14-(4-{3-[(4S)-6,8-Diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-y1)-3,6,9,12-
tetraoxatetradecan-1-amin

[Cong thirc 91]

N.
N N0~

;,,/ o0
\/\O/\/NHZ

N_
Cl

Cl

(1) p-toluensulfonyl clorua (3,2g) dugc bd sung vao dung dich cla
3,6,9,12-tetraoxatetradecan-1,14-diol (2,0g) trong clorofom (20mL), va sau do,
kali hydroxit (3,8g) duoc bd sung tir tir & didu kién 1am mét bang nudc da. Hon
hop duoc khudy trong 3 gio & diéu kién lam mét bing nudc d4, va sau do, nude
dugc bd sung vao dung dich phan ing, sau d6 1a chiét bang clorofom. Lép hitu
co duoc lam khd trén magie sulfat khan va dugc loc, va sau do, phﬁn loc duoc
duoc cd didc ¢ ép suét gidm dé thu duoc 3,6,9,12-tetraoxatetradecan-1,14-

diylbis(4-metylbenzensulfonat) (4,7g) la chit ddu mau vang nhat.
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'H NMR (300 MHz, CDCl3) 8 ppm 2,45 (s, 6H), 3,50-3,65 (m, 12H), 3,66-3,72
(m, 4H), 4,11-4,19 (m, 4H), 7,30-7,38 (m, 4H), 7,74-7,84 (m, 4H).
MS (+) : 547 [M+H]".

(2) Tetrabutylamoni iodua (0,31g) va natri azit (2,2g) duoc bd sung vao
dung dich cua 3,6,9,12-tetraoxatetradecan-1,14-diylbis(4-metylbenzensulfonat)
(4,7g) trong N,N-dimetylformamit (40mL), va hdn hop dugc khudy & 80°C
trong 3 gid. Dung dich phan tmg dugc cho lam maét, va sau d6, dung méi dugc
chung cét ra & 4p sudt giam. Dietyl ete dugc bd sung vao phin con lai thu duge,
va hén hop duge khudy & nhiét do trong phong trong 15 pht. Chét khong hoa
tan duoc loc ra, va phén loc duogc duoc c6 ddc & ap suét giam. Phén con lai thu
dwoc duoc tinh ché bing séc ky cot silicagel (Biotage(nhén hiéu d& dwoc dang
ky) SNAP Cartridge HP-Sphere, hexan:etyl axetat = 75:25 — 10:90) @& thu
dugc 1,14-diazido-3,6,9,12-tetraoxatetradecan (1,7g, 71% (2 bude)) la chét dau
mau vang nhat.

'H NMR (300 MHz, CDCl3) § ppm 3,39 (t, J=5,1Hz, 4H), 3,64-3,71 (m, 16H).
MS (+) : 311 [M+Na]".

(3) Tetrahydrofuran (1mL) va axit hydrocloric 1mol/L (15mL) dugc b
sung vao dung dich cta 1,14-diazido-3,6,9,12-tetraoxatetradecan (1,7g) trong
dietyl ete (10mL) & didu kién 1am mat bang nuéc da. Sau d6, dung dich cla
triphenylphosphin (1,6g) trong dietyl ete (5,0mL) dugc bd sung vao d6, va hdn
hop dugc khudy & nhiét d trong phong trong 30 gio. Lép hifu co duge loai b,
va 16p nuée duge rira bing dietyl ete. D6 pH ctia 16p nude dugce diéu chinh téi
14 bing su bd sung natri hydroxit, sau d6 1a chiét bang clorofom. Lép hitu co
duoc 1am khd trén magie sulfat khan va duoc loc, va sau do, phﬁn loc duoc duoc
cd dac ¢ ép suét gidm dé thu duoc 14-azido-3,6,9,12-tetraoxatetradecan-l-amin
(1,3g, 85%) la chét dau khéng mau.

'H NMR (300 MHz, CDCl3) & ppm 2,87 (t, J=5,2Hz, 2H), 3,39 (t, J=5,2Hz, 2H),
3,48-3,54 (m, 2H), 3,58-3,72 (m, 14H).
MS (+) : 263 [M+H]".
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(4) Hop chét néu & tiéu dé (98mg, 30%) thu duge 14 chat dau khéng méau
vé co ban nhd phan tng tuong tu nhu trong Vi du tham khao 7-1 ngoai trir rang
14-azido-3,6,9,12-tetraoxatetradecan-1-amin dugc st dung thay cho 2-(2-(2-(2-
azidoetoxy)etoxy)etoxy)etanamin.

'H NMR (300 MHz, CDCl;) § ppm 2,48 (s, 3H), 2,63 (dd, J=11,5, 8,5Hz, 1H),
2,84 (4, J—““S,3HZ, 2H), 3,02 (dd, J=11,5, 5,3Hz, 1H), 3,42-3,69 (m, 15H), 3,84 (d,
J=15,7Hz, 1H), 3,88-3,96 (m, 2H), 4,21-4,32 (m, 1H), 4,55-4,63 (m, 2H), 6,81
(dd, J=2,0, 0,9Hz, 1H), 7,10 (dt, J=7,7, 1,4Hz, 1H), 7,22 (dd, J=2,0, 0,9Hz, 1H),
7,36 (t, J=7,7Hz, 1H), 7,68 (dt, J=7,7, 1,4Hz, 1H), 7,74 (t, J=1,4Hz, 1H), 7,99 (s,
1H).

MS (+): 578 [M+H]".

Vi du tham khao 7-3  17-(4-{3-[(4S)-6,8-Diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-y1)-3,6,9,12,15-
pentaoxaheptadecan-1-amin

[Cong thuc 92]

S NN

eSS 0/\/0\/\
o/\/o\/\
::f NH,

N—
Cl

Cl

Hop chit néu & tidu d (0,13g, 28% (4 budc)) thu duoc 1a chat dau khéng
mau vé co ban nhd phan mg tuong ty nhu trong Vi du tham khéao 7-
2(1)(2)(3)(4) ngoai trir rang 3,6,9,12,15-pentaoxaheptadecan-1,17-diol dugc st
dung thay cho 3,6,9,12-tetraoxatetradecan-1,14-diol.
'H NMR (300 MHz, CDCl3) & ppm 2,48 (s, 3H), 2,63 (dd, J=11,7, 8,5Hz, 1H),
2,84 (t, J=5,3Hz, 2H), 3,03 (dd, J=11,7, 4,7Hz, 1H), 3,43-3,70 (m, 19H), 3,84 (d,
J=16,0Hz, 1H), 3,88-3,95 (m, 2H), 4,21-4,33 (m, 1H), 4,54-4,63 (m, 2H), 6,81
(d, J=1,1Hz, 1H), 7,10 (d, J=7,7Hz, 1H), 7,19-7,25 (m, 1H), 7,36 (t, J=7,7Hz,
1H), 7,68 (dt, J=7,7, 1,4Hz, 1H), 7,72-7,76 (m, 1H), 7,99 (s, 1H).
MS (+) : 622 [M+H]".
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Vi du tham khao 7-4 (2R,3R)-N,N'-Bis(14-azido-3,6,9,12-tetraoxatetradec-1-
y1)-2,3-dihydroxybutandiamit

[Cong thuc 93]

O OH
H
Ng\/\o/\/o\/\o/\/o\/\N _ N\/\O/\/O\/\O/\/o\/\N3
H
OH O

(+)-dimetyl L-tartrat (82mg) dugc bd sung vao 14-azido-3,6,9,12-
tetraoxatetradecan-1-amin (0,30g) thu dugc trong Vi du tham khao 7-2(3) va
N,N-diisopropyletylamin (0,20mL) trong metanol (6,0mL), va hdn hop dugc
khudy & 60°C trong 48 gid. Dung dich phan tmg dugc cho 1am mét téi nhiét do
trong phong va sau d6 dugc cd ddc & ap sudt giam. Axit hydrocloric 1mol/L
duoc bd sung vao phan con lai thu duoc, sau d6 1a chiét bang clorofom. Lép hitu
co dugc cho di qua thiét bi Biotage(nhan hiéu d dugc ding ky) Phase Separator,
va sau do, phﬁn loc dugc dugc co déc ¢ ap suét giam dé thu duogc hop chét néu &
tiéu @& (0,12g) 1a chét dau mau vang.

Thoi gian luu LC-MS 1,097 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung moéi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/pht, Ophtt(95:5) — 1,2phat(50:50)
1,0mL/phtt, — 1,38phut(3:97)

MS (+) : 639 [M+H]".

Vi du tham khéo 7-5 (2R,3R)-N,N'-Bis(17-azido-3,6,9,12,15-
pentaoxaheptadec-1-yl1)-2,3-dihydroxybutandiamit

[Cong thirc 94]
O OH H
N3/\/0\/\0/\/0\/\0/\/0\/\N)H/H(N\/\O/\/O\/\o/\/o\/\o/\/r‘h
H
OH O

Hop chat néu & tisu dé (0,19g, 51%) thu dugc 1a chét ddu mau vang nhat
vé co ban nho phan Ung twong tu nhu trong Vi du tham khao 7-4 ngoai true rang

17-azido-3,6,9,12,15-pentaoxaheptadecan-1-amin thu dugc trong Vi du tham
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khao 7-3(3) duoc st dung thay cho 14-azido-3,6,9,12-tetraoxatetradecan-1-amin
thu duoc trong Vi du tham khéo 7-2(3).

Thi gian leu LC-MS 1,144 phit

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung méi: H,O:CH;CN(Axit formic O,l%j

Gradien: 0,8mL/phut, Ophtt(95:5) — 1,2phat(50:50)

1,0mL/phut, — 1,38phat(3:97)

MS (+) : 727 [M+H]".

Vi du tham khao 7-6  (2R,3S,4R,5S)-N,N'-Bis(14-azido-3,6,9,12-
tetraoxatetradec-1-yl)-2,3,4,5-tetrahydroxyhexandiamit

[Cong thic 95]
O OH OH
Nas g™ O~ O N g O Oy,
H H
OH OH O

Hop chét néu & tiéu @& (0,20g, 63%) thu duoc 12 chét rin khong mau vé co
ban nhd phan tmg twong ty nhu trong Vi du tham khao 6-4 ngoai trir rang 14-
azido-3,6,9,12-tetraoxatetradecan-1-amin thu dugc trong Vi du tham khao 7-
2(3) duogc str dung thay cho 2-[2-(2-azidoetoxy)etoxy]etanamin.
Thoi gian luu LC-MS 1,012 phat
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phtt, Ophat(95:5) — 1,2phat(50:50)
1,0mL/phut, — 1,38phtit(3:97)
MS (+) : 699 [M+H]".
Vi du tham khao 7-7  (2R,3S,4R,5S)-N,N'-Bis(17-azido-3,6,9,12,15-
pentaoxaheptadec-1-y1)-2,3,4,5-tetrahydroxyhexandiamit
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[Cong thic 96]

Hop chét néu & tiéu dé (0,25g, 61%) thu dugc la chit rin khong mau vé co
ban nhd phén tmg tuong tu nhu trong Vi du tham khéo 6-4 ngoai trr ring 17-
azido-3,6,9,12,15-pentaoxaheptadecan-1-amin thu dugc trong Vi du tham khao
7-3(3) duoc sir dung thay cho 2-[2-(2-azidoetoxy)etoxy]etanamin.
Thoi gian luu LC-MS 1,066 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophat(95:5) — 1,2phat(50:50)
1,0mL/phat, — 1,38phtt(3:97)
MS (+) : 787 [M+H]".
Vi du tham khao 8-1  4-Bromo-N-metylpyridin-2-amin

[Cong thure 97]
B
Br” 7 N7
H

Dung dich 2,0mol/L cta metylamin trong tetrahydrofuran (7,1mL) duoc
bd sung vao 4-bromo-2-flopyridin (0,50g), va hdn hop duge khudy trong 1 gio &
didu kién c6 chiéu vi séng (Biotage 60, 150°C). Dung dich phan tmg dugc c6
dic, va sau doé, phén con lai thu dugc dugce tinh ché béng sic ky cot silicagel
(MORITEX Purif Pack-NH, hexan:etyl axetat = 99:1 — 60:40) dé thu duge hop
chét néu & tidu d (0,49g, 93%) 14 chét ran khong mau.

'H NMR (300 MHz, CDCl3) § ppm 2,91 (d, J=5,1Hz, 3H), 6,56 (d, J=1,6Hz,
1H), 6,73 (dd, J=5,4, 1,6Hz, 1H), 7,90 (d, J=5,4Hz, 1H).

MS (+) : 187 [M+H]".

Vi du tham khao 8-2  6-Clo-N-metylpyrimidin-4-amin
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[Cong thirc 98]
NN

|
Cl)\/\N/

H
Trietylamin (0,94mL) dugc b4 sung vio dung dich cua 4,6-diclopyrimidin

(0,50g) trong tetrahydrofuran (0,84mL), sau d6 2,0mol/L dung dich cua
metylamin trong tetrahydrofuran (1,7mL) dugc bd sung ting giot & didu kién
1am mat bing nuéc d4, va hdn hop duge khudy & nhiét d6 trong phong trong 23
gid. Dung dich phan tmg duoc c6 dic, va sau do, phén con lai thu duogc duge
tinh ché bing séc ky cot silicagel (MORITEX Purif Pack-NH, clorofom) dé thu
duge hop chét néu & tiéu dé (0,45g, 93%) 1a chét ran khong mau.
'"H NMR (300.MHz, CDCl;) & ppm 2,96 (d, J=5,0Hz, 3H), 6,35 (s, 1H), 8,35 (s,
1H).
MS (+) : 144 [M+H]".
Vi du tham khéo 8-3 N-{2-[2-(2-Aminoetoxy)etoxy]etyl}-6-{3-[(4S5)-6,8-
diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-amin
trifloaxetat

[Cong thiic 99]

NN

l
WNNO\/\O/\/NHZ
H

cl :
XTFA
N ~

Cl

(1) Trietylamin (0,56mL) dugc bd sung vao dung dich cua 4,6-
diclopyrimidin (0,60g) trong tetrahydrofuran (10mL),, sau d6 huyén phi ctia
tert-butyl {2-[2-(2-aminoetoxy)etoxy]etyl}carbamat (0,50g) trong
tetrahydrofuran (15mL) duoc bd sung theo nhitng phan nhé, va hén hop dugc
khudy & nhiét d6 trong phong trong 20 gio. Hon hop phan tng duoc khudy thém
& 60°C trong 5 gid. Dung dich phan tmg dugc cho lam mat va sau d6 dugc co
déc o ap sut giam. Nudc dugc bd sung vao phén con lai thu dugc, sau do la
chiét bang etyl axetat. Lép hitu co dugc lam khd trén magie sulfat khan va dugc

loc, va sau d6, phan loc dugc dugce cd dac & 4p sudt gidm. Phéan con lai thu dugce
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duoc tinh ché bang shc ky bt silicagel (Biotage(nhdn hidu da duge dang k)
SNAP Cartridge HP-Sphere, clorofom:metanol = 100:0 — 92:8) dé thu duoc
tert-butyl [2-(2-{2-[(6-clopyrimidin-4-yl)amino]etoxy }etoxy)etyl]carbamat
(0,59g, 41%) 1 chét dau khéng mau. |

'H NMR (300 MHz, CDCl3) & ppm 1,45 (s, 9H), 3,22-3,76 (m, 12H), 6,39 (s,
1H), 8,35 (s, 1H).

MS (+) : 361 [M+H]".

(2) Dung dich nudc natri bicarbonat bdo hoa (1,4mL) dugc bd sung vao
huyén phu ca (4S)-6,8-diclo-2-metyl-4-[3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl]-1,2,3,4-tetrahydroisoquinolin hydroclorua (0,25g)
thu dugc trong Vi du tham khéo 3-3, tert-butyl [2-(2-{2-[(6-clopyrimidin-4-
yl)arhino]etoxy}etoxy)etyl]carbamat (0,20g), va
tetrakis(triphenylphosphin)paladi(0) (32mg) trong 1,4-dioxan (8,0mL), trong
mdi trudng khi agon, va hdn hop duoc khudy trong 12 gir & didu kién gia nhiét
& hdi lwu. Dung dich phén tmg duoc cho lam mat, va sau d6, chit khong hoa
tan duoc loc ra. Phin loc thu duogc duogc tinh ché bang HPLC didu ché pha dao
(cot (YMC-Actus Triart 5 um C18 50 x 30 mm), pha dong (axit trifloaxetic
0,1% trong H,0:axit trifloaxetic 0,1% trong MeCN = 90:10 — 20:80 — 5:95,
40 mL/phut) dé thu duge tert-butyl [2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl } pyrimidin-4-
yl)amino]etoxy } etoxy)etyl]carbamat triﬂoaxetét (0,28g) 14 chét vo dinh hinh
khong mau.

'H NMR (300 MHz, CD;0D) & ppm 1,41 (s, 9H), 3,12-3,25 (m, 5H), 3,44-3,97
(m, 12H), 4,45-4,56 (m, 1H), 4,73-4,84 (m, 2H), 6,85-6,92 (m, 1H), 6,98-7,08
(m, 1H), 7,53-7,61 (m, 2H), 7,65-7,91 (m, 3H), 8,65-8,75 (m, 1H).

MS (+) : 616 [M+H]".

(3) Axit trifloaxetic (5,0mL) dugc bd sung vao dung dich cta tert-butyl
[2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-
yl]phenyl}pyrimidin-4-yl)amino]etoxy }etoxy)etyl]carbamat trifloaxetat (0,28g)
trong 1,2-dicloetan (15mL), va hén hop dugc khudy & nhiét d6 trong phong
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trong 2 gid. Dung dich phan tmg duoc c6 dic & ap suit giam, sau d6 1a ddng so6i
vGi metanol. Dung moi dugc chung cdt ra & 4p sudt giam dé thu duoc hop chét
nédu & tiéu d& (0,33g) la chét vo dinh hinh khéng mau.

'H NMR (600 MHz, CD;0D) & ppm 3,04-3,15 (m, 5H), 3,57-3,91 (m, 12H),
4,41-4,51 (m, 1H), 4,69-4,78 (m, 2H), 6,80-6,89 (m, 1H), 6,96-7,07 (m, 1H),
7,47-7,57 (m, 2H), 7,62-7,69 (m, 1H), 7,70-7,88 (m, 2H), 8,59-8,71 (m, 1H).
MS (+) : 516 [M+H]".

Vi du tham khao 8-4 N-{2-[2-(2-Aminoetoxy)etoxy]etyl}-6-{3-[(45)-6,8--
diclo-2-metyl-1,2,3 ,4-tetrahydroisoquinolin-4-yl]phenyl}p&razin—Z-amin

(1) Dung dich ctia 2,6-diclopyrazin (0,30g), tert-butyl {2-[2-(2-
aminoetoxy)etoxy]etyl } carbamat (0,50g), va trietylamin (0,62mL) trong N IN-
dimetylformamit (15mL) duoc khudy & 80°C trong 4 gid. Dung dich phén Umg
duoc cho lam mét, va sau d6, nuée duoc bd sung véo d6, sau d6 1a chiét bing
etyl axetat. L&p hitu co dugce rua bing nudc mudi bdo hoa, sau d6 duoc lam khd
trén magie sulfat khan, va dugc loc, va sau do, phén loc dugce dugce cb dic ¢ ap
suét giam. Phan con lai thu duge dugce tinh ché bang sic ky cot silicagel
(Biotage(nh&n hiéu d& dugc ding ky) SNAP Cartridge HP-Sphere,
clorofom:metanol = 100:0 — 80:20) va duoc tinh ché thém bing séc ky cot
silicagel (Biotage(nhan hiéu da dugc dang ky) SNAP Cartridge HP-Sphere,
hexan:etyl axetat = 92:8 — 34:66) dé thu duoc tert-butyl [2-(2-{2-[(6-
clopyrazin-2-yl)amino]etoxy } etoxy)etyl]carbamat (0,29g, 40%) 12 chét dau
khong mau.

'H NMR (300 MHz, CDCl3) § ppm 1,45 (s, 9H), 3,20-3,45 (m, 2H), 3,53-3,71
(m, 10H), 5,00-5,10 (m, 1H), 5,34-5,46 (m, 1H), 7,67-7,88 (m, 2H).
MS (+) : 361 [M+H]".

(2) Dung dich ctia natri bicarbonat (0,16g) trong nuéc (2,5mL) va
tetrakis(triphenylphosphin)paladi(0) (22mg) duoc bd sung vao dung dich cia
(4S)-6,8-diclo-2-metyl-4-[3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl]-1,2,3,4-tetrahydroisoquinolin (0,16g) thu dugc trong Vi du tham
khao 3-2 va tert-butyl [2-(2-{2-[(6-clopyrazin-2-
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ylamino]etoxy}etoxy)etyl]carbamat (0,25g) trong 1,4-dioxan (7,5mL), trong
méi trudmg khi nito, va hdn hop duge khudy & 110°C trong 12 giod. Dung dich
phan tmg dugc c6 dédc & ap suét giam, va sau do, phﬁn con lai duoc tinh ché
bang HPLC didu ché pha dao (cot (YMC-Actus Triart 5 pm C18 50 x 30 mm),
pha dong (axit trifloaxetic 0,1% trong H,O:axit trifloaxetic 0,1% trong MeCN =
97:3 = 30:70 — 5:95, 40 mL/phtt) dé thu duoc tert-butyl [2-(2-{2-[(6-{3-[(4S)-
6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl } pyrazin-2-
yl)amino]etoxy }etoxy)etyl]carbamat trifloaxetat (0,25¢g) 1a chét ddu mau vang.
'"H NMR (300 MHz, CDCl;) 6 ppm 1,43 (br. s., 9H), 3,06 (s, 3H), 3,21-3,89 (m,
16H), 3,99-4,24 (m, 1H), 4,65-4,89 (m, 2H), 6,79-6,86 (m, 1H), 7,32 (d,
J=7,7Hz, 1H), 7,36-7,39 (m, 1H), 7,53 (t, J=7,7Hz, 1H), 7,76 (s, 1H), 7,89 (d,
J=7,7Hz, 1H), 8,10 (s, 1H), 8,21 (s, 1H).

MS (+) : 616 [M+H]".

(3) Axit trifloaxetic (1,0mL) duoc bd sung vao dung dich cua tert-butyl
[2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3 4-tetrahydroisoquinolin-4-
yl]phenyl}pyrazin-2-yl)amino]etoxy } etoxy)etyl]carbamat trifloaxetat (0,29 g)
trong 1,2-dicloetan (3,0mL) & didu kién 1am mét bang nudc d4, va hdn hop duoc
khudy & nhiét d6 trong phong trong 1 gi¢. Dung dich phan timg dugc ¢6 déc & ap
sudt giam, va phan con lai thu dugc dugc tinh ché bang sdc ky cot silicagel
(Biotage(nthén hiéu da dugc ding ky) SNAP Cartridge KP-NH,
clorofom:metanol = 100:0 — 80:20) dé thu dugc hop chét néu & tidu dé (0,18g,
78% (2 budc)) 1a chat ddu khong mau.

'H NMR (600 MHz, CD3OD) § ppm 2,50 (s, 3H), 2,66-2,71 (m, 1H), 2,76 (t,
J#5,4Hz, 2H), 3,07-3,12 (m, 1H), 3,50 (t, J=5,4Hz, 2H), 3,58 (d, J=16,10Hz,
1H), 3,60-3,71 (m, 8H), 3,88 (d, J=16,10Hz, 1H), 4,37-4,41 (m, 1H), 6,85 (m,
1H), 7,25 (d, J=7,8Hz, 1H), 7,30-7,38 (m, 1H), 7,44 (t, J=7,8Hz, 1H), 7,81 (s,
1H), 7,86 (s, 1H), 7,92 (d, J=7,8Hz, 1H), 8,13 (s, 1H).

MS (+) : 516 [M+H]".
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Vi du tham khao 8-5 N-{2-[2-(2-Aminoetoxy)etoxy]etyl}-5-{3-[(4S5)-6,8-
diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl } pyrimidin-2-amin
ditrifloaxetat

(1) Kali carbonat (0,45g) va 2,5-dibromopyrimidin (0,38g) duoc bd sung
vao dung dich clia tert-butyl {2-[2-(2-aminoetoxy)etoxy]etyl}carbamat (0,40g)
trong dimetyl sulfoxit (5,0mL), va hdn hop duoc khuéy & 100°C trong 2 gio.
Nuéce duge bd sung vao dung dich phan tng, sau d6 la chiét bang etyl axetat.
Lép hitu co duge lam khd trén magie sulfat khan va duge loc, va sau do, phan
loc dugce duoc c6 dac & ap suét giam. Phén con lai thu dugc dugc tinh ché béng
sdc ky cot silicagel (Biotage(nhan hiéu da dugc ding ky) SNAP Cartridge HP-
Sphere, hexan:etyl axetat = 100:0 — 20:80) dé thu dugc tert-butyl [2-(2-{2-[(5-
bromopyrimidin—2-yl)amino]etoxy}etoxy)etyl]carbamat (0,51g, 78%) la chét vo
dinh hinh khéng mau.

Thoi gian luu LC-MS 0,928 phtt

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung méi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phut, Ophat(80:20) — 1,2-1,4phut(1:99)
MS (+) : 405 [M+H]".

(2) Hop chét néu & tiéu d& (0,10g) thu dugc 1a chat v6 dinh hinh khéng
mau vé co ban nhd phan tmg tuong tw nhu trong Vi du tham khao 8-3(2)(3)
ngoai trir rang tert-butyl [2-(2-{2-[(5-bromopyrimidin-2-
yl)amino]etoxy } etoxy)etyl]carbamat dugc sir dung thay cho tert-butyl [24(2-{2—
[(6-clopyrimidin-4-yl)amino]etoxy }etoxy)etyl]carbamat thu dugc trong Vi du
tham khéao 8-3(1).

Thoi gian lvu LC-MS 0,294 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
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Dung mdi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(80:20) — 1,2-1,4phut(1:99)
MS (+) : 516 [M+H]".
Vi du tham khéo 8-6 N-{2-[2-(2-Aminoetoxy)etoxy]etyl}-4-[3-(6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]pyridin-2-amin trifloaxetat

Hop chit néu & tidu d& (40mg) thu dugc 14 chat vo dinh hinh khong mau
vé& co ban nho phan tmg tuong ty nhu trong Vi du tham khao 8-3(1)(2)(3) ngoai
trlr rang 4-bromo-2-flopyridin dugc sir dung thay cho 4,6-diclopyrimidin, va
6,8-diclo-2-metyl-4-[3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl]-
1,2,3,4-tetrahydroisoquinolin thu dugc trong Vi du tham khao 3-1 duoc st dung
thay cho (48)-6,8-diclo-2-metyl-4-[3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl]-1,2,3,4-tetrahydroisoquinolin hydroclorua thu dugc trong Vi du tham
khao 3-3,
'H NMR (300 MHz, CD;0D) & ppm 3,06-3,13 (m, 2H), 3,17 (s, 3H), 3,60-3,83
(m, 11H), 3,85-3,95 (m, 1H), 4,46-‘4,58 (m, 1H), 4,73-4,87 (m, 2H), 6,82-6,89
(nLI}D,7J8JL25(nL1PD,732¥L38(HL1PD,7A3¥L49(HLl}D,7§OJL54(nL
1H), 7,59-7,67 (m, 1H), 7,71-7,76 (m, 1H), 7,78-7,85 (m, 1H), 7,88-7,94 (m,
1H).
MS (+) : 515 [M+H]".
Vi du tham khao 8-7 N-{2-[2-(2-Aminoetoxy)etoxy]etyl}-4-{3-[(45)-6,8-
diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} pyridin-2-amin
trifloaxetat

Hop chét néu & tiéu d& (0,34g) thu duoc 12 chét ddu khong mau vé co ban
nh¢ phan tng tuong ty nhu trong Vi du tham khao 8-3(1)(2)(3) ngoai tr rang 4-
bromo-2-flopyridin dugc st dung thay cho 4,6-diclopyrimidin.
'H NMR (300 MHz, CD;0D) & ppm 3,06-3,13 (m, 2H), 3,16 (s, 3H), 3,60-3,75
(m, 9H), 3,75-3,82 (m, 2H), 3,85-3,96 (m, 1H), 4,46-4,57 (m, 1H), 4,72-4,83 (m,
2H), 6,84-6,90 (m, 1H), 7,18-7,24 (m, 1H), 7,31-7,35 (m, 1H), 7,43-7,49 (m,
IH); 7,53-7,56 (m, 1H), 7,59-7,67 (m, 1H), 7,70-7,74 (m, 1H), 7,79-7,85 (m,
1H), 7,88-7,93 (m, 2H).
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MS (+) : 515 [M+H]",

Vi du tham khao 8-8 N-{2-[2-(2-Aminoetoxy)etoxy]etyl}-6-{3-[(4S)-6,8-
diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} pyridazin-4-amin
trifloaxetat

Hop chét néu & tidu dé (0,18g) thu duoc 12 chét diu mau nau vé co ban
nhd phan tng twong ty nhu trong Vi du tham khao 8-5(1)(2) ngoai trix rang 3,5-
dibromopyridazin duge sit dung thay cho 2,5-dibromopyrimidin.

'H NMR (300 MHz, CDCI.;,) 8 ppm 1,45 (br. s., 9H), 2,49 (s, 3H), 2,61-2,71 (m,
1H), 2,87-3,20 (m, 1H), 3,25-3,90 (m, 14H), 4,27-4,41 (m, 1H), 4,95 (br. s., 1H),
5,06 (br. s., 1H), 6,67-7,01 (m, 2H), 7,12-7,26 (m, 2H), 7,42 (t, J=7,7Hz, 1H),
7,81 (d, J=7,7Hz, 1H), 7,88-7,96 (m, 1H), 8,53-8,70 (m, 1H).

MS (+) : 616 [M+H]".

(2) Hop chét néu & tidu dé (0,18g, lugng) thu dugc 13 chat ddu mau niu vé
co ban nhd phan tmg twong ty nhu trong Vi du tham khao 8-3(3) ngoai trir rang
tert-butyl [2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3 ,4-tetrahydroisoquinolin-
4-yl]phenyl} pyridazin—4-yl)amino]etoxy}etoxy)etyl]éarbamat duoc st dung
thay cho tert-butyl [2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-
yl)amino]etoxy }etoxy)etyl]carbamat thu dugc trong Vi du tham khao 8-3 (2).

'H NMR (600 MHz, CD;0D) 8 ppm 3,07-3,14 (m, 2H), 3,19 (s, 3H), 3,63-3,75
(m, 10H), 3,75-3,83 (m, 4H), 3,86-3,98 (m, 1H), 4,44-4,58 (m, 1H), 4,76-4,90
(m, 3H), 6,89 (s, 1H), 7,33-7,40 (m, 1H), 7,49-7,57 (m, 1H), 7,59 (d, J=7,8Hz,
1H), 7,72 (t, J=7,8Hz, 1H), 7,85 (s, 1H), 7,88 (d, J=7,8Hz, 1H), 8,49-8,82 (m,
1H).

MS (+) : 516 [M+H]"

Vi du tham khao 8-9  N-(2-{2-[2-(2-Aminoetoxy)etoxy]etoxy }etyl)-6-{3-
[(4S)-6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-ylJphenyl} pyrimidin-4-

amin

(1) Di-tert-butyl dicarbonat (2,8g) dugc bd sung vio dung dich ctia 2-{2-
[2-(2-azidoetoxy)etoxy]etoxy }etanamin (2,8g) trong N,N-dimetylformamit
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(24mL), va hdn hop duge khudy & nhiét d6 trong phong trong 2 gio. Dung dich
phan tmg dugc ¢d dic & &p sult giam, va phin con lai thu duge dugc tinh ché
bang sic ky cot silicagel (Biotage(nhén hiéu da dugc ding ky) SNAP Cartridge
HP-Sphere, hexan:etyl axetat = 98:2 — 30:70) dé thu duoc tert-butyl (2-{2-[2-
(2-azidoetoxy)etoxy]etoxy }etyl)carbamat (4,2g) la chét ddu khéng mau.

'H NMR (300 MHz, CDCl3) § ppm 1,45 (s, 9H), 3,26-3,37 (m, 2H), 3,36-3,44
(m, 2H), 3,50-3,59 (m, 2H), 3,59-3,73 (m, 10H), 5,02 (br. s, 1H).

MS (+) : 341 [M+Na]".

(2) Triphenylphosphin (3,7g) dugc bd sung vao dung dich cua tert-butyl
(2-{2-[2-(2-azidoetoxy)etoxy]etoxy }etyl)carbamat (4,2g) trong tetrahydrofufan
(35mL), va hén hop dugc khudy & nhiét d6 trong phong trong 2 gid. Nudc
(10mL) duoc bd sung vao dung dich phan tGng, va hdn hop dugc khudy & nhiét
d6 trong phong trong 45 phit va & 60°C trong 2 gi¢. Dung dich phan tmg duoc
cho 1am mat va sau do6 duoc co déc & ép suét giam, va phén con lai thu dugc
duoc tinh ché bang séc ky cot silicagel (Biotage(nhan hiéu da duoc déng ky)
SNAP Cartridge KP-NH, clorofom:etyl axetat = 100:0 — 0:100). Dung mo6i
dugc chung cit ra & 4p suét giam. Sau d6, nuéc dugc bd sung vao phan con lai
thu dwoc, va hdn hop duoc rira bang toluen. Lop nudce duoc c6 dic & ép suét
giam dé thu duoc tert-butyl (2-{2-[2-(2-aminoetoxy)etoxy] etoxy }etyl)carbamat
(3,1g, 84% (2 budc)) 1a chat dau khéng mau.

'H NMR (300 MHz, CDCl3) 8 ppm 1,45 (s, 9H), 2,84-2,91 (m, 2H), 3,25-3,37
(m, 2H), 3,48-3,58 (m, 4H), 3,59-3,70 (m, 8H), 5,25 (br. s, 1H).
MS (+) : 293 [M+H]".

(3) Kali carbonat (0,20g) dugc bd sung vao dung dich cla 4,6-
diclopyrimidin (0,20g) va tert-butyl (2-{2-[2-(2-
aminoetoxy)etoxy]etoxy } etyl)carbamat (0,36g) trong axetonitril (7,4mL), va
hén hop duge khudy & 80°C trong 17 gid. Dung dich phan tng duoc cho lam
mat va sau dé dugc c6 dac ¢ ap suét gidm, va phén con lai thu duoc duoce tinh
ché bang sic ky cot silicagel (Biotage(nhan hiéu da dugc ding ky) SNAP
Cartridge HP-Sphere, clorofom:metanol = 100:0 — 88:12) dé thu duoc tert-
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butyl {2-[2-(2-{2-[(6-clopyrimidin-4-

yl)amino]etoxy }etoxy)etoxy]etyl} carbamat (0,51g, quant.) 12 chét diu mau vang.
'H NMR (300 MHz, CDCl3) 8 ppm 1,44 (s, 9H), 3,20-3,40 (m, 2H), 3,44-3,75
(m, 14H), 6,42 (s, 1H), 8,34 (s, 1H).

MS (+) : 405 [M+H]".

(4) Tert-Butyl {2-[2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-
yl)amino]etoxy}etoxy)etoxy]etyl} carbamat trifloaxetat (0,17g) thu dugc la chét
dau khéng mau vé co ban nhd phan Ung tuong tu nhu trong Vi du tham khéo 8-
3(2) ngoai trir ring tert-butyl {2-[2-(2-{2-[(6-clopyrimidin-4-
yl)amino]etoxy } etoxy)etoxyJetyl }carbamat dugc str dung thay cho tert-butyl [2-
(2-{2-[(6-clopyrimidin-4-yl)amino]etoxy } etoxy)etyl]carbamat thu dugc trong
Vi du tham khao 8-3(1).

Thoi gian luu LC-MS 0,547 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung mdi: HyO:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phut, Ophtt(80:20) — 1,2-1,4phut(1:99)
MS (+) : 660 [M+H]".

(5) Hop chét néu & tiéu d& (0,11g, 40% (2 budc)) thu duge 1a chat diu
khoéng mau vé co ban nhd phan tmg twong tu nhu trong Vi du tham khao 8-4(3)
ngoai trir rang tert-butyl {2-[2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-
yDamino]etoxy }etoxy)etoxy]etyl } carbamat dugc sir dung thay cho tert-butyl [2-
(2-{2-[(6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-
yl]phenyl}pyrazin-2-yl)amino]etoxy } etoxy)etyl]carbamat trifloaxetat thu dugc
trong Vi du tham khao 8-4(2).

'H NMR (300 MHz, CDCl3) § ppm 2,46 (s, 3H), 2,56-2,67 (m, 1H), 2,81-2,90
(m, 2H), 2,94-3,06 (m, 1H), 3,47-3,57 (m, 3H), 3,58-3,73 (m, 12H), 3,76-3,86
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(m, 1H), 4,25-4,36 (m, 1H), 6,28 (br. s, 1H), 6,70-6,77 (m, 1H), 6,78-6,83 (m,
1H), 7,16-7,24 (m, 2H), 7,39 (t, J=7,6Hz, 1H), 7,78-7,87 (m, 2H), 8,64 (d,
J=1,1Hz, 1H).

MS (+) : 560 [M+H]".

Vi du tham khao 8-10 N-(2-{2-[2-(2-Aminoetoxy)etoxy]etoxy } etyl)-6-{3-
[(4S)-6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} pyridazin-4-
amin

(1) tert-Butyl {2-[2-(2-{2- [(6-bromopyridazin—4—
yl)amino]etoxy } etoxy)etoxy]etyl}carbamat (0,28g, 50%) thu duoc la chét dau
mau nau vé co ban nhd phan tmg trong tu nhu trong Vi du tham khao 8-5(1)
ngoai trir rang 3,5-dibromopyridazin dugc sir dung thay cho.2,5-
dibromopyrimidin, va tert-butyl (2-{2-[2-(2-
aminoetoxy)etoxy]etoxy }etyl)carbamat thu duoc trong Vi du tham khao 8-9(2)
duoc st dung thay cho tert-butyl {2-[2-(2-aminoetoxy)etoxy]etyl}carbamat.

'H NMR (300 MHz, CDCl3) & ppm 1,45 (s, 9H), 3,21-3,70 (m, 16H), 5,26 (br. s.,
1H), 5,44 (br. s., 1H), 6,59-6,75 (m, 1H), 8,50-8,62 (m, 1H),

MS (+) : 449, 451 [M+H]".

MS (-) : 447, 449 [M-H].

(2) Hop chét néu & tidu d& (34mg, 13% (2 budc)) thu duoc 12 chét diu
khéng mau vé co ban nhd phan tmg twong tu nhu trong Vi du tham khéo 8-
4(2)(3) ngoai trir rang tert-butyl {2-[2-(2-{2-[(6-bromopyridazin-4-
yl)amino]etoxy }etoxy)etoxy]etyl jcarbamat dugc sir dung thay cho tert-butyl [2-
(2-{2-[(6-clopyrazin-2-yl)amino]etoxy } etoxy)etyl]carbamat thu dugc trong Vi
du tham khao 8-4(1).

'H NMR (300 MHz, CD;0D) 8 ppm 2,50 (s, 3H), 2,63-2,86 (m, 3H), 3,05-3,17
(m, 1H), 3,44-3,74 (m, 15H), 3,86-3,94 (m, 1H), 4,35-4,46 (m, 1H), 6,85 (s, 1H),
7,05 (d, J=3,4Hz, 1H), 7,25-7,35 (m, 2H), 7,44-7,53 (m, 1H), 7,74-7,85 (m, 2H),
8,53 (d, J=3,4Hz, 1H).

MS (+) : 560 [M+H]".
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Vi du tham khao 8-11 N-(2-{2-[2-(2-Aminoetoxy)etoxy]etoxy }etyl)-6-{3-
[(48)-6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} pyrazin-2-
amin

Hop chét ndu & ticu d& (0,14g, 27% (3 budc)) thu duoc 1a chét dau khong
mau vé co ban nhd phan tmg twong tw nhu trong Vi du tham khao 8-4(1)(2)(3)
ngoai trir ring 2,6-diclopyrazin dugc st dung thay cho 4,6-diclopyrimidin, va
tert-butyl 2-{2-[2-(2-aminoetoxy)etoxy]etoxy }etyl)carbamat thu dugc trong Vi
du tham khao 8-9(2) duoc st dung thay cho tert-butyl 2-[2-(2-
aminoetoxy)etoxyJetyl } carbamat.
'H NMR (300 MHz, CDCl3) 8 ppm 2,46-2,51 (m, 3H), 2,55-2,75 (m, 1H), 2,84-
2,92 (m, 2H), 2,98-3,08 (m, 1H), 3,50-3,60 (m, 3H), 3,61-3,77 (m, 12H), 3,77-
3,85 (m, 1H), 4,25-4,37 (m, 1H), 5,68 (m, 1H), 6,83-6,87 (m, 1H), 7,14-7,21 (m,
1H), 7,21-7,26 (m, 1H), 7,32-7,52 (m, 1H), 7,78-7,83 (m, 1H), 7,83-7,93 (m,
2H), 8,22 (s, 1H).
MS (+) : 560 [M+H]".

Céac cAu tao cta cic Vi du tham khéo 8-4 dén 8-11 duoc thé hién trong

Bang 1-1 dudi day.
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[Bang 1-1]
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Vi du tham khao 9-1 N-(2-{2-[2-(2-Aminoetoxy)etoxy]etoxy } etyl)-5-{3-
[(48)-6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-ylJphenyl } pyrimidin-2-
amin
[Cong thirc 100]

H

| N\\I/N\/\o/\/o\/\O/\/NH2
: /[ N
o

Cl

Ci
(1) 2,5-dibromopyrimidin (1,7g) va kali carbonat (1,9g) dugc bb sung vao
dung dich ctia 2-{2-[2-(2-azidoetoxy)etoxy]etoxy } etanamin (1,5g) trong dimetyl
sulfoxit (80mL), va hon hop duoc khudy & 100°C trong 3 gid. Nudc dugce b
sung vao dung dich phan tng, sau 46 la chiét bang etyl axetat. Lép hitu co dugc

1am kho trén magie sulfat khan va duoc loc, va sau dd, phan loc dugc dugc cd
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diic & &p suat giam. Phan con lai thu dugce duge tinh ché bang séc ky cot
silicagel (Biotage(nhan hiéu d3 dugc ding ky) SNAP Cartridge HP-Sphere,
hexan:etyl axetat = 100:0 — 0:100) dé thu duoc N-(2-{2-[2-(2-
azidoetoxy)etoxy]etoxy }etyl)-5-bromopyrimidin-2-amin (2,1g, 81%).
Thoi gian luvu LC-MS 0,849 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung méi: H,0:CH,CN(Axit formic 0,1%)

Gradien: 0,8mL/phut, Ophut(80:20) — 1,2-1,4phut(1:99)

MS (+) : 375, 377 [M+H]".

(2) Triphenylphosphin (1,2g) dugc bd sung vao dung dich ctia (N-(2-{2-
[2-(2-azidoetoxy)etoxy]etoxy } etyl)-5-bromopyrimidin-2-amin (1,8g) trong dung
m6i hdn hop tetrahydrofuran (42mL)-nuée (8,3mL), va hdn hop duoc khudy &
nhiét d6 trong phong trong 6 gid. Di-tert-Butyl dicarbonat (1,9g) dugc bd sung
vao dung dich phan Umg, va hén hop dugc khqu qua dém & nhiét do trong
phong. Nudc dugce bd sung vao dung dich phén Umg, sau d6 1a chiét bing etyl
axetat. Lép hitu co dugce 1am kho trén magie sulfat khan va duoc loc, va sau do,
phén loc duoc dugc cd ddc & ap sut giam. Phan con lai thu dugce dugc tinh ché
bang séc ky cot silicagel (Biotage(nhén hiéu di dugc déng ky) SNAP Cartridge
HP-Sphere, hexan:etyl axetat = 100:0 — 0:100) dé thu duoc N-(2-{2-[2-(2-
azidoetoxy)etoxy]etoxy }etyl)-5-bromopyrimidin-2-amin (1,1g, 57%).

Thoi gian lvu LC-MS 0,929 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung méi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phut, Ophut(80:20) — 1,2-1,4phut(1:99)
MS (+) : 449, 451 [M+H]".
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(3) Hop chét néu & tidu d (0,27g, 33% (2 budc)) thu duge 14 chit dau
mau vang nhat nhd phan ing tuohg tu nhu trong Vi du tham khao 8-4(2)(3)
ngoai trir rang tert-butyl ({2-[2-(2-{2-[(5-bromopyrimidin-2-
yl)amino]etoxy } etoxy)etoxy]etyl} carbamat dugc str dung thay cho tert-butyl [2-
(2-{2-[(6-clopyrazin-2-yl)amino]etoxy } etoxy)etyl]carbamat thu dugc trong Vi
du tham khao 8-4(1). ’

Thoi gian lvu LC-MS 0,358 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(80:20) — 1,2-1,4phtt(1:99)
MS (+) : 560 [M+H]".
Vi du tham khao 10-1 N-{2-[2-(2-Aminoetoxy)etoxy]etyl}-5-{3-[(45)-6,8-
diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl } pyridin-2-amin
trifloaxetat
[Cong thirc 101]
H

@/@N\/\O/\/o\/\wz
N
~

ci : XTFA
N\

Cl

(1) Dung dich nudc natri bicarbonat bédo hoa (1,0mL) dugc bd sung vio
huyén pht ctia (48)-4-(3-bromophenyl)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin (0,15g) thu dugc trong Vi du tham khéo 1-1, (6-
flopyridin-3-yl)boronic axit (0,12g), va tetrakis(triphenylphosphin)paladi(0)
(46mg) trong 1,4-dioxan (20mL), va hén hop dugc khudy & 100°C trong 2 gid.
Nude duoc bd sung vao dung dich phan tng, sau dé 13 chiét bing etyl axetat.
Lép hitu co duoc 1am kho trén magie sulfat khan va duoc loc, va sau do, phan

loc duge dugc c6 déc & ép suét giam. Phan con lai thu dugc duoc tinh ché béng
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sdc ky cot silicagel (Biotage(nhan hiéu d& dugc déng ky) SNAP Cartridge HP-
Sphere, hexan:etyl axetat = 88:12 — 0:100) dé thu duogc (4S)-6,8-diclo-4-[3-(6-
flopyridin-3-yl)phenyl]-2-metyl-1,2,3,4-tetrahydroisoquinolin (0,14g, 88%) 1a
chit ddu mau nau.

Thoi gian luu LC-MS 0,661 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung m6i: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phtt, Ophut(80:20) — 1,2-1,4phut(1:99)

MS (+) : 387 [M+H]".

(2) Hon hop clia (48)-6,8-diclo-4-[3-(6-flopyridin-3-yl)phenyl]-2-metyl-
1,2,3,4-tetrahydroisoquinolin (0,14g) va tert-butyl {2-[2-(2-
aminoetoxy)etoxy]etyl }carbamat (0,90g) duoc khudy trong 4 gio & didu kién c6
chiéu vi séng (Biotage 60, 130°C). Nudc duoc bd sung vao dung dich phén tng,
sau d6 1a chiét bang etyl axetat. Lép hitu co dugc 1am kho trén magie sulfat
khan va duoc loc, va sau do, phén loc dugce dugce co dic & ap sudt giam. Phén
con lai thu dugc duge tinh ché bing sic ky cot silicagel (Biotage(nhan hiéu da
dugc ding ky) SNAP Cartridge HP-Sphere, clorofom:metanol = 98:2 — 80:20)
dé thu duoc tert-butyl [2-(2-{2-[(5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl|phenyl } pyridin-2-
yl)amino]etoxy } etoxy)etyl]carbamat (0,17g, 75%) la chét ddu mau nau nhat.
Thoi gian lvu LC-MS 0,520 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung m6i: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phut, Ophtt(80:20) — 1,2-1,4phut(1:99)
MS (+) : 615 [M+H]".
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(3) Hop chét néu & tiéu d@ (0,27g) thu dugc 1a chat ddu mau niu vé co ban
nho phan tmg tuong tu nhu trong Vi du tham khao 8-3(3) ngoai tru rang tert-
butyl [2-(2-{2-[(5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3 4-tetrahydroisoquinolin-4-
yl]phenyl}pyridin-2-yl)amino]etoxy } etoxy)etyl]carbamat dugc st dung thay
cho tert-butyl [2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-
yl)amino]etoxy }etoxy)etyl]carbamat trifloaxetat thu dugc trong Vi du tham
khao 8-3(2).

Thoi gian luu LC-MS 0,568 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung m6i: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophat(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 515 [M+H]". |
Vi du tham khdo 10-2 N-(2-{2-[2-(2-Aminoetoxy)etoxy]etoxy } etyl)-5-{3-
[(4S)-6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-ylJphenyl} pyridin-2-
amin
[Céng thuc 102]
H

G
N
~

Cl

r4

Cl
V& co ban phan tmg tuong tu nhu trong Vi du tham khao 10-1(2)(3) duoc
thuc hién ngoai trir réng tert-butyl (2-{2-[2-(2-
aminoetoxy)etoxy]etoxy jetyl)carbamat thu dugc trong Vi du tham khao 8-9(2)
duoc st dung thay cho tert-butyl {2-[2-(2-aminoetoxy)etoxy]etyl }carbamat. San
phim phan Ung dugc tinh ché bang séc ky cot silicagel (Biotage(nhan hiéu da
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duoc dang ky) SNAP Cartridge SNAP Cartridge KP-NH, clorofom:metanol =
100:0 — 95:5) d& thu dugc hop chat néu & tidu d& (60mg, 60% (2 budc)) la chat
dAu mau vang.

Thoi gian luvu LC-MS 0,594 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung mbi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phtt, Ophut(95:5) — 1,2phut(50:50)

1,0mL/phat, — 1,38phut(3:97)

MS (+) : 559 [M+H]".

Vi du tham khdo 10-3  N-{2-[2-(2-Aminoetoxy)etoxy]etyl}-5-{3-[(45)-6,8-
diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-ylJphenyl} pyridazin-3-amin
[Cong thure 103]

N

°N
@/E/\N/\/O\/\o/\/””z
H

cl X
T
Cl

(1) Dung dich cta natri carbonat (0,46g) trong nudc (6,0mL) va
tetrakis(triphenylphosphin)paladi(0) (63mg) dugc bd sung vao dung dich ctia
(4S)-6,8-diclo-2-metyl-4-[3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl]-1,2,3,4-tetrahydroisoquinolin (0,48g) thu dugc trong Vi du tham
khao 3-2 va 3,5-diclopyridazin (0,22g) trong 1,4-dioxan (18mL), trong m6i
trudng khi agon, va hén hop dugc khudy trong 15 gior & diéu kién gia nhiét dé
hdi luu. Dung dich phéan tng dugc c6 dic & ap sut giam. Sau do, etyl axetat
duoc bd sung vao phan con lai thu duge, va hdn hop dugce loc qua Celite(R).
Phén loc dugc duge ¢b dic & ép sudt giam. Phan con lai thu dugc dugc tinh ché
bing HPLC diéu ché pha d4o (cot (YMC-Actus Triart 5 pm C18 50 x 30 mm),
pha dong (axit trifloaxetic 0,1% trong H,O:axit trifloaxetic 0,1% trong MeCN =
97:3 — 30:70 — 5:95, 40 mL/phiit) v& dugc tinh ché thém bang sac ky cot
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silicagel (Biotage(nhén hiéu d dugc dang ky) SNAP Cartridge KP-NH,
hexan:etyl axetat = 100:0 — 80:20) dé thu duoc (45)-6,8-diclo-4-[3-(6-
clopyridazin-4-yl)phenyl]-2-metyl-1,2,3,4-tetrahydroisoquinolin (0,37g, 83%) la
chit ddu mau vang nhat.

'"H NMR (600 MHz, CDCl;) 8 ppm 2,49 (s, 3H), 2,65-2,70 (m, 1H), 2,97-3,09
(m, 1H), 3,59 (d, J=16,1Hz, 1H), 3,81 (d, J=16,1Hz, 1H), 4,27-4,41 (m, 1H),
6,80-6,84 (m, 1H), 7,24-7,26 (m, 1H), 7,33 (d, J=7,7Hz, 1H), 7,49 (t, J=7,7Hz,
1H), 7,86 (d, J=2,3Hz, 1H), 7,91 (d, J=7,7Hz, 1H), 7,97 (s, 1H), 9,16 (d,
J=2,3Hz, 1H).

MS (+) : 404 [M+H]".

(2) Dung dich cua (4S)-6,8-diclo-4-[3-(6-clopyridazin-4-yl)phenyl]-2-
metyl-1,2,3,4-tetrahydroisoquinolin (0,14g) va 2,2'-[etan-1,2-
diylbis(oxy)]dietanamin (0,52mL) trong 1,4-dioxan (4,0mL) dugc khudy & nhiét
dd bén ngoai 1a 150°C trong 4 gid va ¢ 120°C trong 19 gio. Dung dich phan tmg
duoc b dic & 4p suét giam, va sau do, phén con lai thu duge dugc tinh ché bang
HPLC diéu ché pha d4o (cot (YMC-Actus Triart 5 pm C18 50 x 30 mm), pha
déng (Axit formic 0,1% trong H,O:axit formic 0,1% trong MeCN = 95:5 —
80:20 — 50:50 — 5:95, 40 mL/phtt) va dugc tinh ché thém bang sic ky cot
silicagel (MORITEX Purif Pack-NH, clorofom:metanol = 100:0 — 80:20) dé
thu dugc hop chét néu & tidu d& (0,12g, 64%) 1a chit diu khong mau.

Thoi gian luu LC-MS 0,477 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: HyO:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phat(50:50)
1,0mL/phut, — 1,38phut(3:97)

MS (+) : 516 [M+H]".
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Vi du tham khéo 10-4 N-(2-{2-[2-(2-Aminoetoxy)etoxy]etoxy }etyl)-5-{3-
[(4S)-6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl } pyridazin-3-
amin

[Cong thic 104]

N

N
|
©/L/Lﬂ/\/0\/\o/\/0\/\NHz

Cl 2
T
Cli
Hop chét néu & tiéu d& (71mg, 59%) thu dugc 1a chét diu khong mau vé

co ban nhd phan tmg tuong ty nhu trong Vi du tham khéo 10-3(2) ngoai trir rang
2,2'-[oxybis(etan-2,1-diyloxy)]dietanamin dugc sir dung thay cho 2,2'-[etan-1,2-
diylbis(oxy)]dietanamin.

'H NMR (300 MHz, CDCl3) 8 ppm 2,48 (s, 3H), 2,60-2,70 (m, 1H), 2,86-2,92
(m, 2H), 2,99-3,08 (m, 1H), 3,37-3,57 (m, 5H), 3,61-3,79 (m, 10H), 3,79-3,88
(m, 1H), 4,29-4,37 (m, 1H), 6,22 (br. s., 1H), 6,78 (d, J=2,7Hz, 1H), 6,81-6,85
(m, 1H), 7,18-7,25 (m, 2H), 7,41 (t, J=7,6Hz, 1H), 7,80 (d, J=7,6Hz, 1H), 7,88-
7,92 (m, 1H), 8,61 (d, J=2,7Hz, 1H).

MS (+) : 560 [M+H]".

Vi du tham khao 11-1  2-(2-{2-[(6-{3-[(4S)-6,8-Diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-yl)oxy]etoxy} etoxy)etanamin
[Cong thic 105]

NN

WONO\AO/\/NHZ
Cl H
xTFA
NC

Cl

(1) Kali phthalimit (6,0g) dugc bd sung vao dung dich cua 2-[2-(2-
cloetoxy)etoxyletanol (1,0g) trong N,N-dimetylformamit (35mL), va hdn hop
duoc khudy ¢ 100°C trong 18 gid. Dung dich phan tmg duoc cho lam mat, va
sau do, chét khéng hoa tan dugc loc ra va dugc rira b?mg etyl axetat. Cac phén

loc duoc duge co dic & 4p sult gidam. Nude duoc bo sung vao phan con lai thu
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duoc, sau d6 1a chiét bang clorofom. Lép hitu co duge lam kho trén magie sulfat
khan va duoc loc, va sau do, phﬁn loc duge duoc co dac & ap suét giam dé thu
duoc 2-{2-[2-(2-hydroxyetoxy)etoxy]etyl}-1H-isoindol-1,3(2H)-dion (8,3g) la
chéat dau mau vang nhat.

'"H NMR (300 MHz, CDCl;) § ppm 3,51-3,57 (m, 2H), 3,59-3,71 (m, 6H), 3,73~
3,80 (m, 2H), 3,89-3,95 (m, 2H), 7,70-7,74 (m, 2H), 7,84-7,88 (m, 2H).

MS (+) : 280 [M+H]".

(2) Natri hydrua (d6 tinh khiét: 55%, 28mg) dugc bd sung vao dung dich
cla 2-{2-[2-(2-hydroxyetoxy)etoxy]etyl}-1H-isoindol-1,3(2H)-dion (0,16g)
trong 1,4-dioxan (3,0mL), & didu kién 1am mat béng nuGe da, va hdn hop duoc
khuéy & nhiét d6 trong phong trong 25 phut. 4,6-Diclopyrimidin (0,10g) dugc
bd sung theo nhing phﬁn nhé vao dung dich phan tmg, va hdn hop dugc khudy
& 80°C trong 10 gi¢. Natri sulfat decahydrat duoc bd sung vao d6 & diéu kién
lam mat béng nudc d4. Chat khong hoa tan dugc loc ra, va phén loc dugc duoc
cb dic & 4p suét giam. Phan con lai thu duge dugc tinh ché bang séc ky cot
silicagel (Biotage(nhan hiéu da dugc dang ky) SNAP Cartridge HP-Sphere,
clorofom:metanol = 100:0 — 94:6) va duoc tinh ché thém bang séc ky cot
silicagel (Biotage(nhén hiéu d& dugc déng ky) SNAP Cartridge HP-Sphere,
hexan:etyl axetat =99:1 — 50:50 — 25:75) dé thu duogc 2-[2-(2-{2-[(6-
clopyrimidin-4-yl)oxy]etoxy}etoxy)etyl]-1H-isoindol-1,3(2H)-dion (75mg,
33%) 14 chét ran khong mau.

"H NMR (600 MHz, CDCl3) & ppm 3,54-3,59 (m, 4H), 3,66 (t, J=5,8Hz, 2H),
3,68-3,71 (m, 2H), 3,82 (t, J=5,8Hz, 2H), 4,35-4,41 (m, 2H), 6,69. (d, J=0,8Hz,
1H), 7,59-7,66 (m, 2H), 7,71-7,77 (m, 2H), 8,45 (s, 1H).

MS (+) : 392 [M+H]".

(3) {2-[2-(2-{2-[(6-{3-[(4S)-6,8-Diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl } pyrimidin-4-yl)oxyJetoxy} etoxy)etyl]-1H-
isoindol-1,3(2H)-dion (0,57g, 60%) thu dugc la chét v6 dinh hinh mau vang
nhat vé& co ban nho phan tmg twong tu nhu trong Vi du tham khao 8-3(2) ngoai
trir rang 2-[2-(2-{2-[(6-clopyrimidin-4-yl)oxy]etoxy } etoxy)etyl]-1H-isoindol-
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1,3(2H)-dion dugc sir dung thay cho tert-butyl [2-(2-{2-[(6-clopyrimidin-4-
yl)amino]etoxy }etoxy)etyl]carbamat thu duoc trong Vi du tham khao 8-3(1).

'H NMR (300 MHz, CDCls) & ppm 2,48 (s, 3H), 2,58-2,69 (m, 1H), 2,98-3,08
(m, 1H), 3,49-3,71 (m, 5H), 3,72-3,87 (m, 5H), 3,87-3,94 (m, 2H), 4,28-4,37 (m,
1H), 4,46-4,53 (m, 2H), 6,78-6,81 (m, 1H), 7,12 (d, J=1,1Hz, 1H), 7,21-7,29 (m,
2H), 7,40-7,47 (m, 1H), 7,65-7,69 (m, 2H), 7,79-7,83 (m, 2H), 7,86-7,93 (m,
2H), 8,80 (d, J=1,1Hz, 1H).

MS (+) : 647 [M+H]".

(4) Hydrazin monohydrat (2,1mL) dugc bb sung vao dung dich cua {2-[2-
(2-{2-[(6-{3-[(48)-6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-
yl]phenyl}pyrimidin-4-yl)oxy]etoxy } etoxy)etyl]-1H-isoindol-1,3 (2H)-dion
(0,57g) trong etanol (21mL), va hdn hop duoc khudy & 80°C trong 2 gid. Dung
dich phan tng duogc cho lam mét, va sau do, chit khong hoa tan duoc loc ra va
duogc rira bang dietyl ete. Cac phan loc duge dugce cd dic & ap sudt giam, va lép
nudc con lai duge dua di chiét bang clorofom. Lép hitu co duge lam kho trén
magie sulfat khan va dugc loc, va sau do, phﬁn loc dugc dugce cd dac & ap sut
giam. Phén con lai thu dugc dugc tinh ché bing séc ky cdt silicagel (MORITEX
Purif Pack-NH, etyl axetat:metanol = 100:0 — 95:5) va dugc tinh ché thém béng
sic ky cot silicagel (Biotage(nhan hiéu da dugc dang ky) SNAP Cartridge HP-
Sphere, clorofom:metanol = 99:1 — 91:9 — 80:20 — 50:50 — 75:25) dé thu
duoc hop chat néu & tiéu d& (0,34g, 74%) 12 chét ddu mau niu nhat.

'H NMR (300 MHz, CDCls) & ppm 2,48 (s, 3H), 2,58-2,68 (m, 1H), 2,84-2,92
(m, 2H), 2,97-3,07 (m, 1H), 3,48-3,61 (m, 3H), 3,63-3,69 (m, 2H), 3,70-3,76 (m,
2H), 3,77-3,86 (m, 1H), 3,86-3,92 (m, 2H), 4,27-4,36 (m, 1H), 4,55-4,63 (m,
2H), 6,77-6,82 (m, 1H), 7,14 (d, J=1,1Hz, 1H), 7,21-7,29 (m, 2H), 7,39-7,48 (m,
1H), 7,85-7,93 (m, 2H), 8,81 (d, J=1,1Hz, 1H).

MS (+) : 517 [M+H]".

Vi du tham khdo 11-2  2-[2-(2-{2-[(6-{3-[(4S)-6,8-Diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-

yl)oxy]etoxy } etoxy)etoxy]etanamin
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[Cong thirc 106]
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(1) Dung dich cua 2-{2-[2-(2-azidoetoxy)etoxy]etoxy }etanol (0,29g) trong
| tetrahydrofuran (1,5mL) duoc bd sung vao dung dich cua 4,6-diclopyrimidin
(0,20g) trong tetrahydrofuran (3,9mL), sau d6 kali tert-butoxit (0,14g) dugc b
sung theo nhiing phén nhé & diéu kién lam mat béng nuée da, va hon hop dugc
khudy & cing nhiét @6 nhu trén trong 1 gi& va 15 phut. Nudce duoc bd sung vao
dung dich phan tmg, sau d6 1a chiét bing etyl axetat. Lép hitu co dugc lam khd
trén magie sulfat khan va dugc loc, va sau do, phﬁn loc dugc duge cd déc & ap
suét giam. Phan con lai thu duge duoc tinh ché bé’mg sic ky cot silicagel
(Biotage(nhan hiéu da dugc ding ky) SNAP Cartridge HP-Sphere, hexan:etyl
axetat = 100:0 — 50:50) dé thu dugc 4-(2-{2-[2-(2-
azidoetoxy)etoxy]etoxy } etoxy)-6-clopyrimidin (0,39g, 86%) la chat dau khéng
mau.

'H NMR (300 MHz, CDCl;) 8 ppm 3,33-3,45 (m, 2H), 3,59-3,76 (m, 10H),
3,79-3,90 (m, 2H), 4,51-4,60 (m, 2H), 6,79-6,85 (m, 1H), 8,56 (d, ]=0,8Hz, 1H).
MS (+) : 332 [M+H]".

(2) tert-Butyl {2-[2-(2-{2-[(6-clopyrimidin-4-
yl)oxyJetoxy}etoxy)etoxy]etyl}carbamat (1,6g, 92%) thu duogc la chat dau
khong mau v& co ban nhd phéan tng tuong tu nhu trong Vi du tham khao 9-1(2)
ngoai trur rang 4-(2-{2-[2-(2-azidoetoxy)etoxy]etoxy} etoxy)-6-clopyrimidin
duoc st dung thay cho (N-(2-{2-[2-(2-azidoetoxy)etoxy]etoxy tetyl)-5-
bromopyrimidin-2-amin.

'H NMR (300 MHz, CDCl;) § ppm 1,44 (s, 9H), 3,31 (q, J=5,2Hz, 2H), 3,50-
3,57 (m, 2H), 3,58-3,74 (m, 8H), 3,82-3,88 (m, 2H), 4,51-4,62 (m, 2H), 5,06 (br.
s., 1H), 6,82 (d, J=0,9Hz, 1H), 8,56 (d, J=0,9Hz, 1H).

MS (+) : 406 [M+H]".
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(3) Kali carbonat (2,1g) duoc bd sung vao dung dich cua (4S)-6,8-diclo-2-
metyl-4-[3-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)phenyl]-1,2,3,4-
tetrahydroisoquinolin hydroclorua (1,2g) thu dugc trong Vi du tham khao 3-3
trong dung méi hdn hop 1,4-dioxan (16mL)-nude (4,0mL), trong mdi truong khi
nito, va hdn hop duoc khuéy & nhiét d6 trong phong trong 10 phut. Sau do, tert-
butyl {2-[2-(2-{2-[(6-clopyrimidin-4-yl)oxy]etoxy }etoxy)etoxy]etyl }carbamat
(L6g)Vétardds@ﬁphenyhﬁmmphhﬂpdadKO)(Oﬁlg)dugcbésungvéodb,vé
hdn hop duoc khudy & 95°C trong 16 gid. Dung dich phan img dugc cb déc 6 ap
sut giam, va sau do, phﬁn con lai thu dugc dugc tinh ché b'ﬁmg séc ky cot
silicagel (Biotage(nhén hiéu da duoc dang ky) SNAP Cartridge HP-Sphere,
hexan:etyl axetat = 85:15 — 0:100) va duoc tinh ché thém béng sic ky cot
silicagel (Biotage(nhin hiéu da duoc dang ky) SNAP Cartridge KP-NH,
hexan:etyl axetat = 92:8 — 65:35) dé thu duoc tert-butyl ({2-[2-(2-{2-[(6-{3-
[(4S)-6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-ylJphenyl }pyrimidin-4-
yl)oxy]etoxy } etoxy)etoxy]etyl } carbamat (1,2g, 69%) la chét dau khéng mau.

'H NMR (300 MHz, CDCls) § ppm 1,43 (s, 9H), 2,48 (s, 3H), 2,63 (dd, J=11,8,
8,1Hz, 1H), 3,01 (dd, J=11,8, 5,4Hz, 1H), 3,31 (m, 2H), 3,50-3,56 (m, 2H),
3,57-3,85 (m, 10H), 3,85-3,93 (m, 2H), 4,26-4,36 (m, 1H), 4,55-4,63 (m, 2H),
5,06 (br. s., 1H), 6,80 (s, 1H), 7,13 (d, ]=0,6Hz, 1H), 7,24 (m, J=2,2Hz, 2H),
7,43 (t, J=7,6Hz, 1H), 7,85-7,92 (m, 2H), 8,81 (d, J=0,6Hz, 1H).

MS (+) : 661 [M+H]".

(4) Hop chét néu & tidu d& (1,0g, 97%) thu duoc la chat ddu khong mau vé
co ban nhd phan tmg tuong ty nhu trong Vi du tham khao 8-4(3) ngoai trr ring
tert-butyl ({2-[2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-
yl)oxy]etoxy }etoxy)etoxyJetyl} carbamat duogc sir dung thay cho tert-butyl [2-(2-
{2-[(6-{3-[(48S)-6,8-diclo-2-metyl-1,2,3 4-tetrahydroisoquinolin-4-
yl]phenyl} pyrazin-2-yl)amino]etoxy} etoxy)etyl]carbamat trifloaxetat thu dugc
trong Vi du tham khao 8-4(2).
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'H NMR (300 MHz, CDCl3) § ppm 2,48 (s, 3H), 2,63 (dd, J=11,5, 8,1Hz, 1H),
2,86 (t, J=5,2Hz, 2H), 3,01 (dd, J=11,5, 5,4Hz, 1H), 3,45-3,76 (m, 11H), 3,81 (d,
J=16,3Hz, 1H), 3,85-3,92 (m, 2H), 4,23-4,38 (m, 1H), 4,53-4,66 (m, 2H), 6,80
(d, J=1,2Hz, 1H), 7,14 (d, J=1,1Hz, 1H), 7,21-7,26 (m, 2H), 7,43 (t, J=7,6Hz,
1H), 7,84-7,94 (m, 2H), 8,81 (d, J=1,1Hz, 1H).
MS (+) : 561 [M+H]".

Vi du tham khéo 12-1 2-{2-[2-(4-{3-[(4S)-6,8-Diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin—4-yl]phenyl} -1H-pyrazol-1-yl)etoxy]etoxy } etanamin
[Cong thic 107]
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(1) Triphenylphosphin (2,1g) va carbon tetrabromua (2,7g) dugc bd sung
Véo. dung dich cua tert-butyl {2-[2-(2-hydroxyetoxy)etoxy]etyl } carbamat (1,0g)
trong tetrahydrofuran (20mL), va hdn hop duge khudy & nhiét d6 trong phong
trong 1 ngdy. Dung dich phén tmg dugc loc qua Celite(R) va sau d6 duogc rura
bﬁng dietyl ete, va sau do, cac phﬁn loc duoc dugc cd dac 6 ap suét giam. Phin
con lai thu duoc duge tinh ché bang sic ky cot silicagel (Biotage(nhén hiéu da
dugc ding ky) SNAP Cartridge HP-Sphere, hexan:etyl axetat = 100:0 — 50:50)
dé thu duoc tert-butyl {2-[2-(2-bromoetoxy)etoxy]etyl}carbamat (1,0g, 80%) la
chit dau khong mau.

'H NMR (300 MHz, CDCl3) § ppm 1,45 (s, 9H), 3,28-3,36 (m, 2H), 3,45-3,51
(m, 2H), 3,53-3,58 (m, 2H), 3,62-3,69 (m, 4H), 3,78-3,86 (m, 2H), 5,01 (br. s.,
1H).

(2) Dung dich cua (4S)-6,8-diclo-2-metyl-4-[3-(1H-pyrazol-4-yl)phenyl]-
1,2,3,4-tetrahydroisoquinolin (0,11g) thu dugc trong vi dy 1-4 dugc néu duéi
day, tert-butyl {2-[2-(2-bromoetoxy)etoxy]etyl}carbamat (0,15g), kali carbonat
(76mg), va tetrabutylamoni jodua (11mg) trong 1,4-dioxan (1,1mL) duoc khudy

& 60°C trong 1 ngdy. Dung dich phan tmg dugc cho lam mat, va sau do, nudce
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duoc bd sung vao do, sau dé la chiét bing etyl axetat. Lép hitu co dugc 1am kho
trén magie sulfat khan va duoc loc, va sau do, phén loc duge dugce c6 dac & ap
sudt giam. Phin con lai thu dugc duge tinh ché bang sic ky cot silicagel
(Biotage(nhan hiéu d& dugc dang ky) SNAP Cartridge KP-NH, hexan:etyl axetat
=100:0 — 70:30) dé thu dugc tert-butyl (2-{2-[2-(4-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl}-1H-pyrazol-1-

yl)etoxyJetoxy }etyl)carbamat (85mg, 47%) 14 chét dau khong mau.

'H NMR (300 MHz, CDCl;) § ppm 1,43 (s, 9H), 2,49 (s, 3H), 2,60 (dd, J=11,5,
8,7Hz, 1H), 3,02 (dd, J=11,5, 5,9Hz, 1H), 3,24-3,77 (m, 9H), 3,81-3,92 (m, 3H),
4,20-4,27 (m, 1H), 4,33 (t, J=5,4Hz, 2H), 5,02 (br. s., 1H), 6,81—6,83 (m, 1H),
6,99 (d, J=7,6Hz, 1H), 7,22-7,41 (m, 4H), 7,74 (s, 1H), 7,76 (s, 1H).

MS (+) : 589 [M+H]".

(3) Hop chét néu & tiéu d& (52mg, 74%) thu duoc la chat dau miu ndu vé
co ban nhd phan tmg tuong tu nhu trong Vi du tham khao 8-4(3) ngoai tru ring
tert-butyl (2-{2-[2-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3 ,4-tetrahydroisoquinolin-
4-yl]phenyl}-1H—pyrazol-1—y1)etoxy] etoxy } etyl)carbamat dugc sir dung thay
cho tert-butyl [2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrazin-2-
yl)amino]etoxy }etoxy)etyl]carbamat trifloaxetat thu dugc trong Vi du tham
khao 8-4(2).

Thoi gian Iuvu LC-MS 0,736 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)

MS (+) : 489 [M+H]".
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Vi du tham khéo 12-2  2-{2-[2-(5-{3-[(4S)-6,8-Diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl }-2H-tetrazol-2-yl)etoxy] etoxy }etanamin

trifloaxetat

[Cong thirc 108]
N=N
\N,N\\\O
=

ci : o
T o
N, X

Cl

(1) Tert-Butyl (2-{2-[2-(5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} -2H-tetrazol-2-yl)etoxy]etoxy } etyl)carbamat
(0,24g, 70%) thu dugc 1a chit ddu mau vang nhat vé co ban nho phan mg tuong
tu nhu trong Vi du tham khao 12-1(2) ngoai trix rang (4S)-6,8-diclo-2-metyl-4-
[3-(2H-tetrazol-5-yl)phenyl]-1 2.3 4-tetrahydroisoquinolin thu dugc trong Vi du
2-1 duoc st dung thay cho (4S)-6,8-diclo-2-metyl-4-[3-(1H-pyrazol-4-
yl)phenyl]-1,2,3,4-tetrahydroisoquinolin thu dugc trong Vi du 1-4 dugc néu
dudi day.

'H NMR (300 MHz, CDCl;) & ppm 1,42 (s, 9H), 2,49 (s, 3H), 2,65 (dd, J=11,7,
8,4Hz, 1H), 3,03 (dd, J=11,7, 5,6Hz, 1H), 3,20-3,34 (m, 2H), 3,43-3,66 (m, 7H),
3,83 (d, J=15,9Hz, 1H), 4,11 (t, J=5,7 Hz, 2H), 4,26-4,36 (m, 1H), 4,85 (t,
J=5,7Hz, 2H), 6,80 (d, J=1,1Hz, 1H), 7,22-7,30 (m, 2H), 7,44 (t, J=7,8 Hz, 1H),
7,98 (t, J=1,4 Hz, 1H), 8,06 (dt, J=7,8, 1,4Hz, 1H).

MS (+) : 591 [M+H]".

(2) Hop chét néu & tiéu d& (0,34g) thu dugc 1a chat dau mau vang nhat vé
co ban nhd phan tng twong ty nhu trong Vi du tham khao 8-3(3) ngoai trur ring
tert-butyl (2-{2-[2-(5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3 ,4-tetrahydroisoquinolin-
4-yl]phenyl}-2H-tetrazol-2-yl)etoxy]etoxy }etyl)carbamat dugc str dung thay
cho tert-butyl [2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3 4~
tetrahydroisoquinolin-4-y1]phenyl}pyrimidin;4-
yl)amino]etoxy } etoxy)etyl]carbamat thu dugc trong Vi du tham khao 8-3(2).
Thoi gian luu LC-MS 0,720 phut
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LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquify CSH C18 1,7um, 2,1x50mm

Dung méi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phtt, Ophut(95:5) — 1,2phtt(50:50)
1,0mL/phtt, — 1,38phut(3:97)

MS (+) : 491 [M+H]".

Vi du tham khdo 12-3  14-(5-{3-[(4 S)-6,8-Diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-2H-tetrazol-2-y1)-3,6,9,12-
tetraoxatetradecan-1-amin

[Cong thuc 109]

N"N",“/\/O\/\

C; N
N—
Cl

Cl

o/\/o\/\
0" \_-NH,

(1) Metansulfonyl clorua (1,2mL) dugc bd sung vao dung dich cua
3,6,9,12-tetraoxatetradecan-1,14-diol (15g) trong tetrahydrofuran (50mL), sau
d6 dung dich cta trietylamin (2,2mL) trong tetrahydrofuran (25mL) dugc bd
sung tung giot & didu kién lam mat bang nudc d4, va hén hop duoc khudy &
nhiét d6 trong phong trong 12 gid. Dung mdi duge chung cht ra & 4p suét giam.
Etanol (75mL) dugc bd sung vao phan con lai thu dugc, sau d6 natri azit (5,1g)
duoc bd sung, va hén hop dugce khudy trong 3 gid & diéu kién gia nhiét dé hodi
Iwu. Dung dich phéan tng dugc cho lam méat va sau do duoc c6 dac ¢ ap sudt
giam. Nudc duoc bd sung vao ph?m con lai thu duogc, sau do la chiét béng
clorofom. Lép hitu co duge 1am kho trén magie sulfat khan va duoc loc, va sau
do, phén loc dugc dugc c6 dic & ap sut giam dé thu duoc 14-azido-3,6,9,12-
tetraoxatetradecan-1-ol (5,5g) 1a chét ddu mau do nhat.

'H NMR (300 MHz, CDCl;) & ppm 3,39 (t, J=5,1Hz, 2H), 3,56-3,77 (m, 18H).
MS (+) : 264 [M+H]".
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(2) Triphenylphosphin (4,3g) duoc bd sung vao dung dich cta 14-azido-
3,6,9,12-tetraoxatetradecan-1-ol (5,5g) trong tetrahydrofuran (60mL), va hén
hop duoc khudy & nhiét d6 trong phong trong 5 phit. Sau d6, nudce (6,0mL)
dugc bd sung vao dé, va hén hop dugc khudy & nhiét @6 trong phong trong 5 gio.
Di-tert-Butyl dicarbonat (4,3g) va tetrahydrofuran (1,5mL) duoc bd sung vao
dung dich phan tmg, va hdn hop duge khudy & nhiét d6 trong phong trong 66
gi®. Dung moéi dugc chung chtra & &p suét giam, va sau do, phén con lai thu
duoc duoc tinh ché bang sic ky cot silicagel (Biotage(nhén hiéu d& dugc dang
ky) SNAP Cartridge HP-Sphere, clorofom:metanol = 100:0 — 85:15) dé thu
duogc tert-butyl (14-hydroxy-3,6,9,12-tetraoxatetradec-1-yl)carbamat (3,3g) 1a
chét ddu mau vang nhat.

'H NMR (300 MHz, CDCl3) § ppm 1,45 (s, 9H), 3,32 (q, J=5,1Hz, 2H), 3,50-
3,57 (m, 2H), 3,59-3,81 (m, 16H).
MS (+) : 360 [M+Na]".

(3) Tert-Butyl (14-bromo-3,6,9,12-tetraoxatetradec-1 -yl)carbamat (1,1g,
60%) thu duoc la chit dAu khong mau vé co ban nhd phén tng tuong tu nhu
trong Vi du tham khao 12-1(1) ngoai trur rang tert-butyl (14-hydroxy-3,6,9,12-
tetraoxatetradec-1-yl)carbamat dugc sir dung thay cho tert-butyl {2-[2-(2-
hydroxyetoxy)etoxy]etyl }carbamat.

'H NMR (300 MHz, CDCl3) 8 ppm 1,45 (s, 9H), 3,31 (q, J=5,3Hz, 2H), 3,44-
3,51 (m, 2H), 3,51-3,57 (m, 2H), 3,59-3,71 (m, 12H), 3,77-3,85 (m, 2H).
MS (+) : 422 [M+Na]".

(4) Hop chét néu & tiéu d& (0,13g, 36% (2 budc)) thu dugc 1a chat dau
khéng mau vé co ban nho phan tmg tuong ty nhu trong Vi du tham khao 12-
1(2)(3) ngoai trur rang (4S)-6,8-diclo-2-metyl-4-[3-(2H-tetrazol-5-yl)phenyl]-
1,2,3,4-tetrahydroisoquinolin thu dugc trong Vi du 2-1 dugce st dung thay cho
(45)-6,8-diclo-2-metyl-4-[3-(1H-pyrazol-4-yl)phenyl]-1,2,3,4-
tetrahydroisoquinolin thu dugc trong Vi du 1-4 dugc néu dudi day, va tert-butyl

(14-bromo-3,6,9,12-tetraoxatetradec-1 -yl)carbamat dugc sur dung thay cho tert-
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butyl {2-[2-(2-bromoetoxy)etoxy]etyl}carbamat thu duoc trong Vi du tham
khao 12-1(1).

'H NMR (300 MHz, CDCl3) & ppm 2,48 (s, 3H), 2,64 (dd, J=11,6, 8,3Hz, 1H),
2,86 (t, J=5,2Hz, 2H), 2,97-3,08 (m, 1H), 3,47-3,53 (m, 2H), 3,56-3,68 (m, 13H),
3,83 (d, J=16,0Hz, 1H), 4,06-4,15 (m, 2H), 4,26-4,34 (m, 1H), 4,84 (t, J=5,6Hz,
2H), 6,80 (dd, J=2,1, 1,0Hz, 1H), 7,21-7,29 (m, 2H), 7,44 (t, J=7,7Hz, 1H), 7,98
(t, J=1,7Hz, 1H), 8,05 (dt, J=7,7, 1,7Hz, 1H).

MS (+) : 579 [M+H]".

Vi du tham khéo 12-4 2-(2-{2-[2-(5-{3-[(4S)-6,8-Diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-2H-tetrazol-2-

yl)etoxyJetoxy } etoxy)etanamin

[Cong thuc 110]

N"N\N/\/O\/\

=N O/\/O\/\
NH,
N_
Cl

(o]

(1) Tert-Butyl (2-{2-[2-(2-hydroxyetoxy)etoxy]etoxy }etyl)carbamat (2,4g,
90%) thu duoc 1a chit dau khéng mau vé co ban nho phén tng tuong ty nhu
trong Vi du tham khao 12-3(2) ngoai trur rang 2-{2-[2-(2-
azidoetoxy)etoxy]Jetoxy }etanol dugc sﬁ’ dung thay cho 14-azido-3,6,9,12-
tetraoxatetradecan-1-ol thu duoc trong Vi du tham khao 12-3(1).
'H NMR (300 MHz, CDCl;) & ppm 1,45 (s, 9H), 3,32 (q, J=4,9Hz, 2H), 3,51-
3,57 (m, 2H), 3,59-3,77 (m, 12H).
MS (+) : 316 [M+Na]".

(2) Tert-Butyl (2-{2-[2-(2-bromoetoxy)etoxy] etoxy }etyl)carbamat (2,2g,
74%) thu duoc 1a chat dau khéng mau vé co ban nhd phén tng tuong ty nhu
trong Vi du tham khao 12-1(1) ngoai trur rang tert-butyl (2-{2-[2-(2-
hydroxyetoxy)etoxy]etoxy }etyl)carbamat dugc st dung thay cho tert-butyl {2-
[2-(2-hydroxyetoxy)etoxy]etyl }carbamat.
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'H NMR (300 MHz, CDCl;) & ppm 1,45 (s, 9H), 3,32 (q, J=5,3Hz, 2H), 3,44-
3,51 (m, 2H), 3,52-3,58 (m, 2H), 3,59-3,73 (m, 8H), 3,82 (t, J=6,3Hz, 2H).
MS (+) : 378 [M+Na]".

(3) Hop chat néu & tiéu d& (0,42¢g) thu duoc 1a chét v6 dinh hinh mau vang
nhat v& co ban nh& phan ung tuong ty nhu trong Vi du tham khao 12-1(2)(3)
ngoai tru rang (45)-6,8-diclo-2-metyl-4-[3-(2H-tetrazol-5-yl)phenyl]-1,2,3,4-
tetrahydroisoquinolin thu dugc trong Vi du 2-1 duge st dung thay cho (45)-6,8-
diclo-2-metyl-4-[3-(1H-pyrazol-4-yl)phenyl]-1,2,3 ,4-tetrahydroisoquinolin thu
duoc trong Vi du 1-4 duge néu dudi ddy, va tert-butyl (2-{2-[2-(2-
bromoetoxy)etoxy]etoxy tetyl)carbamat duogc sir dung thay cho tert-butyl {2-[2-
(2-bromoetoxy)etoxy]etyl} carbamat thu dugc trong Vi du tham khao 12-1(1).

'H NMR (300 MHz, CDCl;) 8 ppm 2,48 (s, 3H), 2,64 (dd, J=11,6, 8,3Hz, 1H),
2,84 (t, J=5,2Hz, 2H), 3,02 (dd, J=11,6, 5,7Hz, 1H), 3,47 (t, ]=5,2Hz, 2H), 3,51-
3,68 (m, 9H), 3,83 (d, J=16,2Hz, 1H), 4,07-4,15 (m, 2H), 4,27-4,35 (m, 1H),
4,84 (t, J=5,7Hz, 2H), 6,80 (d, J=1,1Hz, 1H), 7,23-7,28 (m, 2H), 7,44 (4,
J=7,7Hz, 1H), 7,98 (t, J=1,7Hz, 1H), 8,02-8,09 (m, 1H).

MS (+) : 535 [M+H]".

Vi du tham khao 13-1  2-{2-[2-(4-{3-[(4S)-6,8-Diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin—4-y1]phenyl }-1H-imidazol-1-yl)etoxy]etoxy } etanamin
[Cong thuc 111]
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=~ \_0 |
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(1) Kali carbonat (0,34g) va tert-butyl {2-[2-(2-
bromoetoxy)etoxy]etyl} carbamat (0,42g) thu dugc trong Vi dy tham khao 12-
1(1) duge b6 sung vao dung dich ciia 4-iodo-1H-imidazol (0,24g) trong N,N-
dimetylformamit (5,0mL), va hdn hop dugc khudy & 100°C trong 3 gid. Nudc
duoc bd sung vao dung dich phan tmg, sau d6 1a chiét bang etyl axetat. Lép hitu

co dugc 1am khd trén magie sulfat khan va dugc loc, va sau do, phan loc duoc
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dugc cb dac ¢ ap sudt giam. Phan con lai thu dugc dugc tinh ché bang sic ky cot
silicagel (Biotage(nhan hiéu da dugc dang ky) SNAP Cartridge HP-Sphere,
hexan:etyl axetat = 100:0 — 0:100) dé thu duoc tert-butyl (2-{2-[2-(4-iodo-1H-
imidazol-1-yl)etoxyJetoxy }etyl)carbamat (0,34g, 65%).
Thoi gian luvu LC-MS 1,005 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: H,0:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phut(50:50)
1,0mL/phat, — 1,38phut(3:97)
MS (+) : 426 [M+H]".

(2) Tert-butyl (2-{2-[2-(4-iodo-1H-imidazol-1-
yl)etoxy]etoxy jetyl)carbamat (73mg), tetrakis(triphenylphosphin)paladi(0)
(17mg), va kali carbonat (59mg) duoc bd sung vao dung dich cua (4S)-6,8-
diclo-2-metyl-4-[3-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)phenyl]-1,2,3,4-
tetrahydroisoquinolin (60mg) thu dugc trong Vi du tham khao 3-2 trong dung
mdi hdn hopl,4-dioxan (4,2mL)-nude (0,83mL) trong moi truong khi nito, va
hén hop duge khudy & 100°C trong 2 gid. Nudc duge bd sung vao dung dich
phén Ung, sau d6 la chiét bang etyl axetat. Lop hiftu co dugc 1am kho trén magie
sulfat khan va duoc loc, va sau do, phén loc duoc dugc cd dic & ép'suét giam.
Phan con lai thu duoc duoc tinh ché bang sic ky cdt silicagel (Biotage(nhén
hiéu d3 duoc dang ky) SNAP Cartridge HP-Sphere, clorofom:metanol = 100:0
— 90:10) d thu dugrc tert-butyl ((2-{2-[2-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-imidazol-1-
yl)etoxy]etoxy }etyl)carbamat (36mg, 43%).
Thoi gian Iuvu LC-MS 0,873 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
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Dung méi: H,O:CH;CN(Axit formic 0, 1%)

Gradien: 0,8mL/phtt, O0phut(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)

MS (+) : 589 [M+H]".

(3) Hop chét néu & tiéu d& (30mg, 100%) thu dugc 1a chét diu méau vang
nhat vé& co ban nhd phan ung tuong tu nhu trong Vi du tham khao 8-4(3) ngoai
trir rang tert-butyl {((2- {2-[2-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl }-1H-imidazol-1-
yl)etoxyletoxy Jetyl)carbamat dugc sir dung thay cho tert-butyl [2-(2-{2-[(6-{3-
[(4S)-6,8-diclo-2-metyl-1,2,3 4-tetrahydroisoquinolin-4-yl]phenyl} pyrazin-2-
yl)amino]etoxy }etoxy)etyl]carbamat trifloaxetat thu dugce trong Vi du tham
khao 8-4(2). ‘

Thoi gian lvu LC-MS 0,357 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung méi: H,0:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phtt, Ophut(95:5) — 1,2phut(50:50)

1,0mL/phut, — 1,38phut(3:97)

MS (+) : 489 [M+H]".

Vi du tham khéo 14-1  2-{2-[2-(5-{3-[(4S)-6,8-Diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-4H-1,2,4-triazol-3 -yl)etoxy]etoxy }etanamin
[Cong thirc 112]

SR A

Cl

(1) Tert-butyl acrylat (7,1mL) dugc bd sung, vao dung dich cua tert-butyl
[2-(2-hydroxyetoxy)etyl]carbamat (5,0g) trong 1,4-dioxan (15mL), sau d6 dung
dich nuéc kali hydroxit 60% (0,57mL) dugc bd sung, va hdn hop dugc khudy &
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nhiét d6 trong phong trong 1 ngay. Nudc duge bd sung vao dung dich phan img,
sau do 1a chiét bing clorofom. Lép hitu co duoc rira béng nuéc mudi bio hoa,
sau d6 duoc lam khé trén magie sulfat khan, va dugc loc, va sau 4o, phén loc
dugce duogc cb dac & ap sut giam. Phan con lai thu duoc duoc tinh ché béng séc
ky cot silicagel (Biotage(nhdn hiéu d& duoc dang ky) SNAP Cartridge HP-
Sphere, hexan:etyl axetat = 100:0 — 40:60) dé thu duoc tert-butyl 2,2-dimetyl-
4-0x0-3,8,11-trioxa-5-azatetradecan-14-at (5,0g, 62%0) 1a chét ddu khéng mau.
'H NMR (300 MHz, CDCl3) & ppm 1,42-1,48 (m, 18H), 2,52 (t, J=6,5Hz, 2H),
3,27-3,35 (m, 2H), 3,51-3,56 (m, 2H), 3,60 (s, 4H), 3,72 (t, J=6,5Hz, 2H), 4,81-
5,17 (m, 1H).

(2) Axit trifloaxetic (25mL) duoc b6 sung vao dung dich cua tert-butyl
2,2-dimetyl-4-ox0-3,8,11-trioxa-5-azatetradecan-14-at (5,0g) trong clorofom
(25mL), & didu kién 1am mat bing nudc d4, va hon hop dugc khudy & nhiét do
trong phong trong 4 gio. Dung dich phan ing duoc c6 dac & ap sudt giam, sau
d6 12 ddng sdi véi clorofom. Dung moi duge chung cAt ra & 4p sudt giam dé thu
dugc trifloaxetat axit 3-[2-(2-aminoetoxy)etoxy]propanoic (4,3g) la chét dau
mau nau.

Thoi gian luu LC-MS 0,208 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x5 Omm
Dung mdi: H,0:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phtit, Ophut(95:5) — 1,2phtt(50:50)
1,0mL/phut, — 1,38phut(3:97)

MS (+) : 178 [M+H]".

MS (-): 176 [M-HJ".

(3) Dung dich cta natri bicarbonat bdo hoa (2,4g) va benzyl clorofomat
(1,6mL) trong 1,4-dioxan (5,0mL) dugc b6 sung vao dung dich cua trifloaxetat
axit 3-[2-(2-aminoetoxy)etoxy]propanoic (3,3g) trong nude (17mL) trong khay
nuéce, va hén hop duge khudy & nhiét d9 trong phong trong 1 ngay. Dung dich
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phan tng duoc c6 dic ¢ ap sudt giam, va sau d¢, axit hydrocloric Imol/L dugc
b sung vao phan con lai, sau do6 1a chiét bang etyl axetat. Lép hitu co duge 1am
khé trén magie sulfat khan va duoc loc, va sau do, phﬁn loc duoc duoc cb déc &
4p suét giam d& thu duoc axit 3-oxo-1-phenyl-2,7,10-trioxa-4-azatridecan-13-oic
(3,5g, 98% (2 budce)) la chAt ddu mau vang nhat.

'H NMR (300 MHz, DMSO-dg) & ppm 2,44 (t, J=6,4Hz, 2H), 3,10-3,17 (m, 2H),
3,38-3,43 (m, 2H), 3,46-3,50 (m, 4H), 3,57-3,62 (m, 2H), 5,01 (s, 2H), 7,28-7,37
(m, 5H).

MS (+) : 312 [M+H]".

MS (-) : 310 [M-HJ.

(4) Dung dich cta axit 3-oxo-1-phenyl-2,7 ,10-trioxa-4-azatridecan-13-oic
(3,5g), tert-butyl carbazat (2,2g), 1-etyl-3-(3-dimetylaminopropyl)carbodiimit
hydroclorua (3,2g), 1-hydroxybenzotriazol monohydrat (2,6g), va trietylamin
(2,4mL) trong clorofom (35mL) duoc khudy & nhiét d6 trong‘ phong trong 1
ngay. Nudc duoc bd sung vao dung dich phan {mg, sau d6 la chiét bang
clorofom. Lép hitu co dugc 1am kho trén magie sulfat khan va duoc loc, va sau
{6, phan loc duge duge cb dic & 4p suét giam. Phan con lai thu duogc dugc tinh
ché bing sic ky cot silicagel (Biotage(nhdn higu d& dugc dang ky) SNAP
Cartridge HP-Sphere, clorofom:metanol = 100:0 — 90:10) dé thu dugc tert-
butyl 4,14-dioxo-16-phenyl-7,10,15-trioxa-2,3,1 3-triazahexadecan-1-oat (2,1g,
44%) 1a chat dau khong mau.

Thoi gian luvu LC-MS 0,789 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung m6i: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phut, Ophtit(80:20) — 1,2-1,4phut(1:99)
MS (-) : 424 [M-HJ".

(5) Axit trifloaxetic (11mL) dugc bd sung vao dung dich cia tert-butyl
4,14-dioxo-16—phenyl-7,10,15-trioxa—2,3,13—triazahexadecan—l-oat (2,1g) trong
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clorofom (11mL), & didu kién 1am mat bing nudc d4, va hén hop duoc khudy &
nhiét d6 trong phong trong 2 gid. Dung dich phan ting dugc cb déc & 4p suét
giam, va sau do, phén con lai thu dugc dugc tinh ché béng sic ky cot silicagel
(Biotage(nhén hiéu di dugc dang ky) SNAP Cartridge KP-NH,
clorofom:metanol = 100:0 — 90:10) dé thu duoc benzyl {2-[2-(3-hydrazinyl-3-
oxopropoxy)etoxyJetyl}carbamat (1,2g, 72%) 1a chét vo dinh hinh khéng mau.
'H NMR (300 MHz, CDCl3) & ppm 2,47-2,52 (m, 2H), 3,39-3,44 (m, 2H), 3,56-
3,70 (m, 8H), 4,99-5,14 (m, 2H), 6,81-7,00 (m, 1H), 7,31-7,41 (m, 5H), 8,22 (br.
s., 1 H).

MS (+) : 326 [M+H]".

(6) Axetyl clorua (4,8mL) duoc bd sung timg giot vao dung dich ctia 3-
[(4S)-6,8-diclo-2-metyl-1,2,3 [4-tetrahydroisoquinolin-4-yl]benzonitril (0,60g)
thu duoc trong Vi du tham khéo 4-1 trong etanol (6,0mL) 6 diéu kién lam mat
bang nudc d4 trong moi truong khi nito, va hdn hop duge khudy & nhiét d6
trong phong trong 1 ngdy trong cac diéu kién kin. Dung dich nudc natri
bicarbonat bio hoa duoc bd sung tir tir vao d6 & didu kién 1am mat bang nudc da,
sau do 14 chiét bang etyl axetat. Lép hitu co duge lam khé trén magie sulfat
khan va duoc loc, va sau do, phﬁn loc duoc dugce cd dac ¢ ap suét giam dé thu
duoc etyl 3-[(4S)-6,8-diclo-2-metyl-1,2,3 ,4-tetrahydroisoquinolin-4-
yl]benzencarboximidat (0,63g, 91%) la chét ddu mau vang.

Thoi gian luu LC-MS 0,645 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phut, 0phtt(95:5) = 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)

MS (+) : 363 [M+H]".

(7) Dung dich ciia benzyl {2-[2-(3-hydrazinyl-3-
oxopropoxy)etoxyJetyl}carbamat (0,33g) va etyl 3-[(4S)-6,8-diclo-2-metyl-
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1,2,3,4—tetrahyd1‘oisoquinolin—4—yl]benzencarboXimidat (0,31g) trong axit axetic
(3,1mL) duge khudy trong 2 gi& & diéu kién gia nhiét dé hoi luu. Dung dich
phén tmg duoc c6 déc, va sau do, phén con lai thu dugc duogce tinh ché béng sic
ky cbt silicagel (Biotage(nhén hiéu da dugc dang ky) SNAP Cartridge HP-
Sphere, clorofom:metanol = 100:0 — 90:10) va sau d6 dugc tinh ché thém bang
sic ky cot silicagel (Biotage(nhan hiéu dé dugc dang ky) SNAP Cartridge KP-
NH, hexan:etyl axetat = 100:0 — 0:100) dé thu duoc benzyl (2-{2-[2-(5-{3-
[(4S)-6,8-diclo-2-metyl-1,2,3 A-tetrahydroisoquinolin-4-yl]phenyl}-4H-1,2,4-
triazol-3-yl)etoxy]etoxy} etyl)carbamat (0,35g, 66%) la chét ddu mau vang nhat.
Pdng thoi, benzyl (2-{2-[2-(5- {3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1,3 ,4-oxadiazol-2-
yl)etoxy]etoxy}etyl)carbamat (0,16g, 30%) thu duoc 13 chat ddu mau vang nhat.
| (7)-1: Benzyl (2-{2-[2-(5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-4H-1,2,4-triazol-3- |
yl)etoxy]etoxy} etyl)carbamat
Thoi gian luvu LC-MS 1,171 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophit(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 624 [M+H]".
MS (-) : 622 [M-HJ".
(7)-2: Benzyl (2-{2-[2-(5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1,3,4-oxadiazol-2-
yl)etoxy]etoxy} etyl)carbamat
Thoi gian luu LC-MS 1,219 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
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Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phtt(3:97)

MS (+) : 625 [M+H]".

(8) Paladi-cacbon hoat héa 10% (35mg) duoc bd sung vao dung dich cia
benzyl (2—{2-[2—(5-{3-[(4S)-6,8-diclo—2—metyl-1,2,3,4-tetrahydroisoquinolin—4—
yl]phenyl}-4H-1,2,4-triazol-3-yl)etoxy] etoxy Jetyl)carbamat (0,35g) trong
metanol (11mL), trong mdi truong khi nito, va hdn hop duge khudy & nhiét d6
trong phong trong 1 ngay trong‘méi truong khi hydro. Paladi-cacbon hoat héa
10% duoc loc ra qua Celite(R) va duogc rua bang clorofom, va sau do, cac phén
loc duoc dugc cb dic & ap suét giam. Phan con lai thu dugc duoc tinh ché béng
sic ky cot silicagel (Biotage(nhan hi¢u da dugc dang ky) SNAP Cartridge KP-
NH, hexan:etyl axetat = 100:0 — 98:2) dé thu duoc hop chit néu & tiéu dé A
(0,12g, 44%) 12 chét v6 dinh hinh khéng mau.

'H NMR (300 MHz, CDCl;) & ppm 2,48 (s, 3H), 2,62 (dd, J=11,5, 8,9Hz, 1H),
3,02-3,19 (m, 5H), 3,45-3,72 (m, 7H), 3,83-3,90 (m, 3H), 4,24-4 34 (m, 1H),
6,78-6,82 (m, 1H), 7,06-7,14 (m, 1H), 7,18-7,22 (m, 1H), 7,36 (t, J=7,7Hz, 1H),
7,89-7,95 (m, 1H), 7,97-8,03 (m, 1H).

MS (+) : 490 [M+H]".

MS (-) : 488 [M-HJ.

Vi du tham khéo 14-2  2-{2-[2-(5-{3-[(4S)-6,8-Diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1,3 4-oxadiazol-2-yl)etoxy]etoxy }etanamin
[Cong thuc 113]

@A)HOH
Clm A

Cl
Hop chit néu & tiéu d& (47mg, 38%) thu dugc 1a chat dau mau vang nhat

v& co ban nho phan tmg twong tu nhu trong Vi du tham khao 14-1(8) ngoai tru -
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rang benzyl (2-{2-[2-(5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1,3,4-oxadiazol-2-

yl)etoxy]etoxy }etyl)carbamat thu duge trong Vi du tham khao 14-1(7)-2 duogc
stz dung thay cho benzyl (2-{2-[2-(5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-4H-1,2,4-triazol-3-

yDetoxy]etoxy }etyl)carbamat thu dugc trong Vi du tham khao 14-1(7)-1.
Thoi gian luvu LC-MS 0,676 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung mbi: H,0:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phut, 0phat(95:5) — 1,2phtt(50:50)

1,0mL/phtt, — 1,38phut(3:97)

MS (+) : 491 [M+H]".

Vi du tham khao 14-3 2-(2-{2-[2-(5-{3-[(4S)-6,8-Diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-4H-1,2,4-triazol-3-

yl)etoxyJetoxy } etoxy)etanamin

[Cong thirc 114]

o T

Cl
(1) Dung dich cua natri bicarbonat bdo hoa (1,1g) va benzyl clorofomat

(0,76mL) trong 1,4-dioxan (7,5mL) duoc bd sung vao huyén pht clia tert-butyl
3-{2-[2-(2-aminoetoxy)etoxy]etoxy } propanoat (1,5g) trong nudce (7,5mL) trong
khay nuéc, va hdn hop dugc khudy & nhiét 6 trong phong trong 1 ngay. Dung
dich phan tmg dugc cd dic ¢ ap suét giam, va sau do, nudc dugc bd sung vao
phan con lai, sau d6 12 chiét bang etyl axetat. Lép hitu co dugc lam kho trén
magie sulfat khan va dugc loc, va sau do, phén loc dugc duge c6 dic & ap suét

gidm. Phin con lai thu dugc duogc tinh ché béng sic ky c6t silicagel
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(Biotage(nhan hiéu d& dwugc ding ky) SNAP Cartridge HP-Sphere,
clorofom:metanol = 100:0 — 90:10) & thu dugc tert-butyl 3-oxo-1-phenyl-
2,7,10,13-tetraoxa-4-azahexadecan-16-oat (2,1g, 92%) 1a chét dau khong mau.
'H NMR (300 MHz, CDCl3) 8 ppm 1,44 (s, 9H), 2,48 (t, J=6,5Hz, 2H), 3,33-
3,42 (m, 2H), 3,51-3,63 (m, 10H), 3,67-3,73 (m, 2H), 5,10 (s, 2H), 5,28-5,39 (m,
1H), 7,31-7,40 (m, 5H).

(2) Dung dich cta hydro clorua trong 1,4-dioxan 4mol/L (10mL) dugc bd
sung, vao dung dich cua tert-butyl 3-oxo-1-phenyl-2,7,10,13-tetraoxa-4-
azahexadecan-16-oat (2,1g) trong 1,4-dioxan (10mL), va hén hop duogc khudy &
nhiét d trong phong trong 1 ngay. Dung dich phén tmg dugce cd dac ¢ ap suét
giam, va sau do, sau do la dé)ng s6i v6i clorofom. Dung méi dugce chung citra &
ap sut giam dé thu duoc 3-oxo-1—phenyl-2,7,10,13—tetraoxa—4—azahexadecan—
1 6-oic axit (1,8, 99%) la chét dau khong mau.

'H NMR (300 MHz, CDCl;) 8 ppm 2,59 (t, J=5,9Hz, 2H), 3,36-3,77 (m, 14H),
5,07-5,14 (m, 2H), 7,34-7,38 (m, SH).

MS (+) : 356 [M+H]".

MS (-) : 354 [M-HJ".

(3) Hop chét néu & tidu dé (0,11g, 18% (4 budc)) thu duoc 1a chét vo dinh
hinh khong mau vé& co ban nhd phan tmg twong tu nhu trong Vi du tham khao
14-1(4)(5)(7)(8) ngoai trix ring axit 3-oxo-1-phenyl-2,7,10,13-tetraoxa-4-
azahexadecan-16-oic dugc st dung thay cho axit 3-oxo-1-phenyl-2,7,10-trioxa-
4-azatridecan-13-oic thu dugc trong Vi du tham khao 14-1(3).

'H NMR (300 MHz, CDCls) § ppm 2,46-2,49 (m, 3H), 2,63 (dd, J=1 1,5, 9,0Hz,
1H), 2,88-2,94 (m, 2H), 2,98-3,08 (m, 1H), 3,14 (t, J=5,4Hz, 2H), 3,50-3,85 (m,
14H), 4,27-4,34 (m, 1H), 6,79-6,82 (m, 1H), 7,09-7,15 (m, 1H), 7,21 (dd, f=2,0,
0,8Hz, 1H), 7,36 (t, J=7,6Hz, 1H), 7,89-7,94 (m, 1H), 7,98-8,04 (m, 1H).

MS (+) : 534 [M+H]".

MS (-) : 532 [M-HJ.

Vi du tham khao 15-1 N-{2-[2-(2-Aminoetoxy)etoxy]etyl }-5-{3-[(45)-6,8-
diclo-2-metyl-1,2,3 4-tetrahydroisoquinolin-4-yl]phenyl} pyridin-2-carboxamit

-125-



30031

[Cong thic 115]
0

B N/\/o\/\o/\/NHZ
| n H

Cl -
O

Cl

(1) Metyl 5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3 ,4-tetrahydroisoquinolin-4-
yl]phenyl}pyridin-2-carboxylat (90mg, 62%) thu duoc la chét dau khong mau
vé co ban nho phan Umg tuong tu nhu trong Vi du tham khao 10-1(1) ngoai trur
rang axit [6-(metoxycarbonyl)pyridin-3-yl]boronic duoc st dung thay cho axit
(6-flopyridin-3-yl)boronic.
Thoi gian luu LC-MS 0,606 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,0:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phtt, 0phut(80:20) — 1,2-1,4phtt(1:99)
MS (+) : 427 [M+H]".

(2) Lithi hydroxit monohydrat (18mg) duoc bd sung, vao dung dich cua
metyl 5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3 ,4-tetrahydroisoquinolin-4-
yl]phenyl }pyridin-2-carboxylat (90mg) trong dung m6i hén hop tetrahydrofuran
(3,0mL)-nudce (1,0mL), va hdn hop dugc khudy & nhiét do trong phong trong 1
gid. Dung dich phan ting dugc c6 ddc ¢ ap sudt giam dé thu dugc lithi 5-{3-
[(4S)-6,8-diclo-2-metyl-1,2,3 ,4-tetrahydroisoqﬁinolin—4—yl]phenyl}pyridin—Z-
carboxylat (88mg) la chét rdn mau vang nhat.
Thoi gian luu LC-MS 0,882 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: H,O:CH;CN(Axit formic 0,1%)
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Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phut(50:50)
1,0mL/phuat, — 1,38phut(3:97)
MS (+) : 413 [M+H]".

(3) Tert-butyl {2-[2-(2-aminoetoxy)etoxy] etyl}carbamat (80mg), O-(7-
azabenzotriazol-1-yl)-N,N,N',N'-tetrametyluronium hexaflophosphat (0,13g), va
N,N-diisopropyletylamin (45mg) dugc bd sung vao dung dich cua lithi 5-{3-
[(4S)-6,8-diclo-2-metyl-1,2,3 4-tetrahydroisoquinolin-4-yl]phenyl} pyridin-2-
carboxylat (88mg) trong N,N-dimetylformamit (2,0mL), va hén hop dugc khudy
qua dém & nhiét d6 trong phong. Dung dich phan tmg duoc tinh ché bang HPLC
didu ché pha dao (cot (YMC-Actus Triart 5 pm C18 50 x 30 mm), pha dong
(axit trifloaxetic 0,1% trong H,O:axit trifloaxetic 0,1% trong MeCN = 90:10 —
20:80 — 5:95, 40 mL/phat) dé thu dugc tert-butyl {2-[2-(2-{[(5-{3-[(45)-6,8-
diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl }pyridin-2-
yl)carbonyl]amino}etoxy)etoxy] etyl} carbamat (0,14g) la chét ddu mau nau nhat.
Thoi gian luu LC-MS 1,275 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, i,leOmm
Dung mdi: H,0:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phut, 0phut(95:5) — 1,2phut(50:50)
1,0mL/phtt, — 1,38phut(3:97)
MS (+) : 643 [M+H]".

(4) Hop chét néu & tiéu dé (25mg, 22% (3 budc)) thu duoc 1 chét dau
khoéng mau vé co ban nho phan tmg tuong tu nhu trong Vi du tham khao 8-4(3)
ngoai trir rang tert-butyl {2-[2-(2-{[(5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyridin-2-
yl)carbonyl]amino}etoxy)etoxy]etyl } carbamat duoc st dung thay cho tert-butyl
[2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3 ,4-tetrahydroisoquinolin-4-
y1]phenyl} pyrazin-2-yl)amino]etoxy } etoxy)etyl]carbamat trifloaxetat thu dugc
trong Vi du tham khao 8-4(2).
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Thoi gian luu LC-MS 0,793 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung mdi: H,0:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phtt, Ophut(95:5) — 1,2phut(50:50)

1,0mL/phut, — 1,38phut(3:97)

MS (+) : 543 [M+H]".

Vi du tham khao 16-1 4-Nitrophenyl [2-(2-{2-[2-(4-{3-[(45)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3 -triazol-1-
yl)etoxy]etoxy}etoxy)etyl]carbamat

[Cong thuc 116]

N
N* N/\/O\/\

0 NO
— o] 2
' i——" 0~ \/\”/Z(O@/

N—
Cl

Cl

2-(2-{2-[2-(4—{3-[(4S)-6,8—diclo-2-mety1-1,2,3,4-tetrahydroisoquinolin—

4-yl]phenyl}-1H-1,2,3-triazol-1-yl)etoxy]etoxy} etoxy)etanamin  (0,22g)

duogc trong Vi du tham khéo 7-1 dugc bd sung vao dung dich cta 4-nitrophenyl

clorofomat (0,10g) trong clorofom (2,0mL), sau d¢ trietylamin (86 uL) duoc bd

sung, va hdn hop dugc khudy qua dém & nhiét d6 trong phong. Dung dich phan

ung dugce tinh ché bing sic ky cot silicagel (Biotage(nhén higu dd dugc dang

ky) SNAP Cartridge HP-Sphere, hexan:etyl axetat = 90:10 — 0:100 — axeton)

@ thu dugc hop chét néu & tiéu 8 (0,18g, 63%) 14 chét dau khong mau.
Thoi gian luu LC-MS 1,235 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung mdi: H,0:CH;CN(Axit formic 0,1%)
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Gradien: 0,8mL/phut, 0phtt(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 699 [M+H]",
Vi du tham khao 17-1 1,1'-Butan-1,4-diylbis[3-(2-aminoetyl)ure] hydroclorua
[Cong thuc 117]
PN O
H H o e O

(1) 1,4-diisoxyanatobutan (0,30g) dugc bd sung vao dung dich cia tert-
butyl (2-aminoetyl)carbamat (0,69g) trong clorofom (10mL). Hén hop dugc
khudy & nhiét d trong phong trong 1 gid, va sau do, chit khéng hoa tan dugc
thu gom béng loc va duge rira bang clorofom dé thu duoc di-tert-butyl (4,11-
dioxo-3,5,10,12-tetraazatetradecan-1,14-diyl)biscarbamat (0,81g, 82%) la chét
ran khong mau.

'H NMR (300 MHz, CD;0D) 8 ppm 1,33-1,56 (m, 22H) 3,02-3,24 (m, 12H).

(2) Dung dich cta hydro clorua trong 1,4-dioxan 4mol/L (0,9mL) dugc bd
sung vao dung dich cia di-tert-butyl (4,11-diox0-3,5,10,12-tetraazatetradecan-
1,14-diyl)biscarbamat (0,40g) trong metanol (10mL), va hén hop duoc khudy &
nhiét d6 trong phong trong 6 gid. Dung dich phan tmg dugc ¢ déc & &p suét
giam. Sau d6, metanol, clorofom, va tetrahydrofuran dugc b sung vao phén con
lai, va hén hop dugc khudy & nhiét d6 trong phong. Chat khong hoa tan duge
thu gom bing loc @& thu dugc hop chét néu & tiéu de (0,20g, 88%) la chat rén
khéng mau.

'H NMR (300 MHz, CD;0D) & ppm 1,41-1,60 (m, 4H) 2,96-3,05 (m, 4H) 3,08-
3,19 (m, 4H) 3,33-3,42 (m, 4H).
Vidul-1 (4S)-6,8-Diclo-2-metyl-4-[3-(pyridin-4-yl)phenyl]-1,2,3,4-

tetrahydroisoquinolin
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[Cong thuc 118]

s

Cl
N

~

cl
Dung dich nuéc natri bicarbonat béo hoa (0,30mL) dugc bb sung vao

huyén phu cta (4S)-4-(3 -bromophenyl)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin (50mg) thu duge trong Vi du tham khao 1-1,
tetrakis(triphenylphosphin)paladi(0) (7,8mg), va axit pyridin-4-ylboronic
(25mg) trong etanol (1,5mL), trong méi trudng khi agon, va hén hop duoc
khudy trong 4 gid & diéu kién gia nhiét dé hoi luu. Magie sulfat khan dugc bb
sung vao dung dich phan Ung, va hdn hop dugc loc. Sau do, phan loc duge dugce
cd dac & ap suét giam. Phan con lai thu duoc duge tinh ché bang sic ky cot
silicagel (Biotage(nhén hiéu da dugc déng ky) SNAP Cartridge HP-Sphere,
clorofomn:metanol = 100:0 — 90:10) dé thu dugc hop chét néu & tiéu dé (34meg,
68%) 14 chét v6 dinh hinh mau vang).
'H NMR (300 MHz, CDCl3) 8 ppm 2,49 (s, 3H), 2,57-2,68 (m, 1H), 2,95-3,06
(m, 1H), 3,52-3,62 (m, 1H), 3,74-3,85 (m, 1H), 424-435 (m, 1H), 6,83 (d,
J=1,2Hz, 1H), 7,21-7,27 (m, 2H), 7,40-7,51 (m, 4H), 7,51-7,57 (m, 1H), 8,61-
8,69 (m, 2H).
MS (+) : 369 [M+H]"
Vi du 1-2 (4S)-6,8-Diclo-2-metyl-4-[3-(pyridin-3-yl)phenyl]-1,2,3,4-
tetrahydroisoquinolin trifloaxetat

Dung dich nuéc natri bicarbonat béo hoa (0,30mL) dugc bd sung vao
huyén phu ctia (45)-4-(3 -bromophenyl)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin (50mg) thu duoc trong Vi du tham khao 1-1,
tetrakis(triphenylphosphin)paladi(0) (7,8mg), va axit pyridin-3 -ylboronic
(25mg) trong etanol (1,5mL), trong mdi trudong khi agon, va hdn hop duge
khudy trong 4 gid & diéu kién gia nhiét dé hoi luu. Magie sulfat khan dugc bb

sung vao dung dich phan tmg, va hdn hop dugc loc. Sau do, phén loc duogc duge
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cd dic & 4p sudt giam. Phén con lai thu duge dugc tinh ché bing HPLC diéu ché
pha dao (co6t (YMC-Actus Triart 5 um C18 50 x 30 mm), pha ddng (Axit formic
0,1% trong H,0:axit formic 0,1% trong MeCN = 95:5 — 80:20 — 50:50 —
5:95, 40 mL/phut) dé thu dwoc hop chét néu & tiéu dé (32mg) 1a chét dau khéng
mau.
'H NMR (300 MHz, CD;0D) § ppm 3,18 (s, 3H), 3,64-3,78 (m, 1H), 3,85-3,99
(m, 1H), 4,46-4,59 (m, 1H), 4,73-4,90 (m, 2H), 6,87-6,92 (m, 1H), 7,42-7,49 (m,
1H), 7,50-7,55 (m, 1H), 7,62-7,70 (m, 1H), 7,74-7,79 (m, 1H), 7,82-7,88 (m,
1H), 8,11 (dd, J=8,2, 5,7Hz, 1H), 8,79-8,90 (m, 2H), 9,18 (d, J=1,6Hz, 1H).
MS (+) : 369 [M+H]".
Vidu1-3 (45)-6,8-Diclo-2-metyl-4-[3-(1H-pyrazol-3-yl)phenyl]-1,2,3,4-
tetrahydroisoquinolin

(1) Vao dung dich cuia (4S)-4-(3 -bromophenyl)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin (2S,3S)-(+)-dibenzoyl-D-tartrat monoetanol monohydrat
(0,10g) thu duogc trong Vi du tham khao 1-2 trong dung m6i hdn hop 1,4-dioxan
(8,0mL)-nudc (2,0mL), 1-(tetrahydro-2H-pyran-2-yl)-5-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-1H-pyrazol (57mg), clo [2-(dixyclohexylphosphino)-
3.6-dimetoxy-2'-4'-6'-tri-i-propyl-1,1'-biphenyl][2-(2-
aminoetyl)phenyl]paladi(Il) (10mg), va natri tert-butoxit (60mg) duoc bd sung
~ trong mdi truong khi nito, va hdn hop duge khudy & 100°C trong 1 gid. Nude
duoc bd sung vao dung dich phan tmg, sau do 1a chiét bang etyl axetat. Lép hitu
co duoc 1am kho trén magie sulfat khan va duoc loc, va sau do, phén loc dugc
duoc c6 dac & ap sudt giam. Phan con lai thu duoc dugc tinh ché béng sac ky cot
silicagel (Biotage(nhin hiéu da dugc dang ky) SNAP Cartridge HP-Sphere,
hexan:etyl axetat = 100:0 — 0:100) dé thu duoc (4S)-6,8-diclo-2-metyl-4-{3-[1-
(tetrahydro-2H-pyran-2-yl)-1H-pyrazol-5-yl]phenyl}-1,2,3,4-
tetrahydroisoquinolin (10mg, 16%) la chét dau khéng mau.
Thoi gian luu LC-MS 0,661 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
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Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung méi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phit, Ophuit(80:20) — 1,2-1,4phut(1:99)
MS (+) : 442 [M+H]".

(2) Axit trifloaxetic (1,0mL) duoc bd sung vao dung dich éﬁa (45)-6,8-
diclo-2-metyl-4-{3-[1-(tetrahydro-2H—pyran—2—y1)-IH-pyrazol-S-yl]phenyl}-
1,2,3,4-tetrahydroisoquinolin (10mg) trong dung méi hén hop metanol (1,6mL)-
nude (0,40mL), va hén hop duge khudy & nhiét do trong phong trong 1 gid.
Dung dich phén tmg dugc c6 dic ¢ ap sut giam, va phén con lai thu duge duoc
tinh ché bing séc ky cot silicagel Biotage(nhan hi¢u da dugc ding ky) SNAP
Cartridge KP-NH, hexan:etyl axetat = 100:0 — 0:100) d thu duoc hop chét néu
& tiéu d (0,30mg, 4,0%) 1a chat vé dinh hinh khéng mau.

Thoi gian luu LC-MS 0,541 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung mdi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phut, Ophut(80:20) — 1,2-1,4phtt(1:99)

MS (+) : 358 [M+H]".

Vidul-4 (4S)-6,8-Diclo-2-metyl-4-[3 -(1H-pyrazol-4-yl)phenyl]-1,2,3,4-
tetrahydroisoquinolin trifloaxetat

(1) Vao dung dich cua (45)-4-(3 -bromophenyl)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin (0,50g) thu dugc trong Vi du tham khao 1-1 trong dung
m6i hdn hop 1,4-dioxan (10mL)-nudc (2,5mL), tert-butyl 4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-1H-pyrazol-1-carboxylat (0,59g),
tris(dibenzylideneaxeton)dipaladi(0) (0,12g), tri(2-furyl)phosphin (0,19g), va
xezi carbonat (0,88g) dugc bd sung trong méi trudng khi nito, va hdn hop duge
khuy & 90°C trong 5 gid. Nude duge bo sung vao dung dich phan tmg, sau d6
13 chiét bang etyl axetat. L6p hitu co duge 1am kho trén magie sulfat khan va

duoc loc, va sau d6, phéan loc duge duogc cb ddc ¢ ap suét giam. Phéan con lai thu
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duoc duoc tinh ché bang séc ky cot silicagel (Biotage(nhén hiéu da dugc dang
ky) SNAP Cartridge HP-Sphere, hexan:etyl axetat = 100:0 — 5:95) dé thu duoc
tert-butyl 4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-
yl]phenyl}-1H-pyrazol-1-carboxylat (0,42g, 68%) la chét dau khong mau.
Thoi gian luu LC-MS 0,740 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung méi: H,0:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phut, Ophut(80:20) — 1,2-1,4phut(1:99)

MS (+) : 458 [M+H]".

(2) Axit trifloaxetic (2,1mL) dugc bd sung vao dung dich cua tert-butyl 4-
{3-[(4S)-6,8-diclo-2-metyl-1,2,3 A-tetrahydroisoquinolin-4-yl]phenyl }-1H-
pyrazol-1-carboxylat (0,42g) trong clorofom (2,lmL) & diéu kién 1am mat bing
nude d4, va hon hop dugc khudy & nhiét 46 trong phong trong 2 gi¢. Dung dich
phéan Gng dugc c6 dic & ap sudt giam, sau d6 1a dong s6i véi clorofom. Dung
méi duoc chung cAt ra & 4p suét giam d& thu dugc hop chét néu & tiéu dé (0,42g)
13 chat ddu mau den.

Thoi gian luu LC-MS 0,514 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: H,0:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phtt, 0phut(80:20) — 1,2-1,4phut(1:99)
MS (+) : 358 [M+H]".
Vidu1l-5 (4S)-6,8-Diclo-2-metyl-4-[3-(6-metylpyridazin-4-yl)phenyl]-
1,2,3,4-tetrahydroisoquinolin trifloaxetat
Hop chét néu & tidu d& (28mg) thu duge 14 chét v6 dinh hinh méu vang vé
co ban nho phan Ung tuong tu nhu trong Vi du 1-2 ngoai trr rang 3-metyl-5-
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(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridazin dugc su dung thay cho
axit pyridin-3-ylboronic.
'H NMR (300 MHz, CD;0D) & ppm 2,85 (s, 3H), 3,17 (s, 3H), 3,65-3,79 (m,
1H), 3,87-3,99 (m, 1H), 4,45-4,59 (m, 1H), 4,74-4,89 (m, 2H), 6,85-6,92 (m,
1H), 7,49-7,58 (m, 2H), 7,65-7,75 (m, 1H), 7,90-7,96 (m, 1H), 7,97-8,05 (m,
1H), 8,36-8,42 (m, 1H), 9,56-9,63 (m, 1H).
MS (+) : 384 [M+H]".
Vidul-6  (45)-6,8-Diclo-2-metyl-4-[3-(pyridin-2-yl)phenyl]-1,2,3,4-
tetrahydroisoquiﬁolin trifloaxetat

Dung dich cta (48)-4-(3-bromophenyl)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin (50mg) thu dugc trong Vi du tham khao 1-1,
tetrakis(triphenylphosphin)paladi(0) (7,8mg), va 2-(tributylstannanyl)pyridin
(74mg) trong 1,4-dioxan (1,5mL) duoc khudy & 100°C trong 15 gid trong moi
trudng khi agon. Dung dich phan umg duge cho lam mat va sau d6 duoc tinh ché
bing HPLC diéu ché pha dao (cot (YMC-Actus Triart 5 pm C18 50 x 30 mm),
pha dong (axit trifloaxetic 0,1% trong H,O:axit trifloaxetic 0,1% trong MeCN =
90:10 — 20:80 —> 5:95, 40 mL/phtit) d thu duoc hop chét néu & tidu dé (65mg)
14 chét diu mau vang nhat.
'H NMR (300 MHz, CD;0D) & ppm 3,17 (s, 3H), 3,63-3,76 (m, 1H), 3,87-3,97
(m, 1H), 4,47-4,58 (m, 1H), 4,72-4,86 (m, 2H), 6,90-6,95 (m, 1H), 7,46-7,51 (m,
1H), 7,53-7,57 (m, 1H), 7,63-7,70 (m, 1H), 7,70-7,76 (m, 1H), 7,86-7,91 (m,
1H), 7,94-8,00 (m, 1H), 8,11-8,17 (m, 1H), 8,26-8,35 (m, 1H), 8,72-8,78 (m,
1H). |
MS (+) : 369 [M+H]".
Vidul-7  4-{3-[(4S)-6,8-Diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-
yl]phenyl} pyridin-2-carbonitril

Hop chit néu & tiéu d& (8,5mg, 16%) thu duoc la chét vé dinh hinh mau
vang nhat vé co ban nho phan tng tuong tu nhu trong Vi du 1-1 ngoai trix ring
4-(4,4,5,5-tetramety1-1,3,2-dioxaboro1an—2-y1)pyridin-2-carbonitril duoc  su
dung thay cho axit pyridin-4-ylboronic.
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'H NMR (300 MHz, CDCl;) 8 ppm 2,49 (s, 3H), 2,61-2,70 (m, 1H), 2,95-3,04
(m, 1H), 3,58-3,68 (m, 1H), 3,70-3,80 (m, 1H), 4,25-4,33 (m, 1H), 6,78-6,82 (m,
1H), 7,25-7,27 (m, 1H), 7,30-7,35 (m, 1H), 7,42-7,56 (m, 3H), 7,65-7,71 (m,
1H), 7,85-7,90 (m, 1H), 8,74 (dd, J=5,1, 0,8Hz, 1H).

MS (+) : 394 [M+H]".

Vidul-8  6,8-Diclo-2-metyl-4-[3-(1-metyl-1H-1 ,2,3-triazol-4-yl)phenyl]-
1,2,3,4-tetrahydroisoquinolin

Vao dung dich cua 6,8-diclo-2-metyl-4-[3 -(4,4,5,5-tetrametyl-1,3,2-

dioxaborolan-2-yl)phenyl]-1,2,3,4-tetrahydroisoquinolin (50mg) thu dugc trong
Vi du tham khdo 3-1 trong dung moi hdn hop dioxan (1,0mL)-nudc (0,25mL),
4-bromo-1-metyltriazol (23mg), tri(2-furyl)phosphin (17mg), xezi carbonat
(78mg), va tris(dibenzylideneaxeton)dipaladi(O) (11mg) duoc bd sung trong méi
trudng khi nito, va hdn hop dugc khudy & 90°C trong 5 gid. Dung dich phén
‘g duoc cho lam mat, va sau do, nudc dugce bb sung vao do, sau do la chiét
béng etyl axetat. Lép hiru co dugce lam kho trén magie sulfat khan va dugc loc,
va sau do, phﬁn loc dugc duge cd dic & ap suét giam. Phan con lai thu duge
duoc tinh ché bang sic ky cot silicagel (Biotage(nhan hiéu d& dugc dang ky)
SNAP Cartridge HP-Sphere, hexan:etyl axetat = 100:0 — 5:95) @& thu duoc hop
chét néu & tidu d& (12mg, hiéu suét thu hdi: 23%) 1a chat v6 dinh hinh mau néu
nhat.

"H NMR (300 MHz, CDCl;) 8 ppm 2,48 (s, 3H), 2,63 (dd, J=11,0, 8,5Hz, 1H),
3,03 (dd, J=11,0, 4,9Hz, 1H), 3,52 (d, J=15,7Hz, 1H), 3,84 (d, J=15,7Hz, 1H),
4,15 (s, 3H), 4,25-4,32 (m, 1H), 6,80-6,83 (m, 1H), 7,08-7,15 (m, 1H), 7,23 (d,
J=2,0Hz, 1H), 7,33-7,40 (m, 1H), 7,60-7,80 (m, 3H).

MS (+) : 373 [M+H]".

Vidul9  4-{3-[(45)-6,8-Diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-
yl]phenyl}-N-metylpyridin-2-amin trifloaxetat

Huyén phu cua (4S)-6,8-diclo—2-metyl—4-[3-(4,4,5,S-tetrametyl-1,3,2—

dioxaborolan-2-yl)phenyl]-1,2,3,4-tetrahydroisoquinolin (40mg) thu dugc trong
Vi du tham khéo 3-2, 4-bromo-N-metylpyridin-2-amin (36mg) thu duogc trong
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Vi du tham khao 8-1, tetrakis(triphenylphosphin)paladi(0) (5,6mg), va dung dich
nuée natri bicarbonat bio hoa (0,96mL) trong 1,4-dioxan (4,8mL) dugc khudy
trong 3,5 gi& & didu kién gia nhiét ¢ hoi luu trong moi truong khi nito. Dung
dich phan tmg dugc tinh ché bing HPLC diéu ché pha dao (c6t (YMC-Actus
Triart 5 pm C18 50 x 30 mm), pha dong (axit trifloaxetic 0,1% trong H,0:axit
trifloaxetic 0,1% trong MeCN = 90:10 — 20:80 — 5:95, 40 mL/phut) dé thu
duoc hop chét néu & tiéu d& (39mg) 1a chét v dinh hinh khéng mau.
'H NMR (300 MHz, CD;0D) & ppm 3,08 (s, 3H), 3,17 (s, 3H), 3,63-3,76 (m,
1H), 3,85-3,96 (m, 1H), 4,46-4,58 (m, 1H), 4,73-4,87 (m, 2H), 6,83-6,90 (m,
1H), 7,17-7,23 (m, 1H), 7,24-7,28 (m, 1H), 7,43-7,49 (m, 1H), 7,50-7,55 (m,
1H), 7,59-7,67 (m, 1H), 7,71-7,76 (m, 1H), 7,79-7,85 (m, 1H), 7,87-7,92 (m,
1H).
MS (+) : 398 [M+H]".
Vidu 1-10 (4S)—6,8-Diclo-2-mety1—4-[3—(pyrimidin—S-yl)phenyl]-1,2,3,4—
tetrahydroisoquinolin trifloaxetat

Hop chét néu & tiéu dé (45mg) thu duoc la chat v6 dinh hinh khong mau
vé co ban nhd phan Umg twong tw nhu trong Vi du 1-9 ngoai trur rang (4S)-4-(3-
bromophenyl)—6,8-diclo-2-mety1—1,2,3,4—tetrahydroisoquinolin thu dugc trong
Vi du tham khao 1-1 dugc st dung thay cho (45)-6,8-diclo-2-metyl-4-[3-
(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)phenyl]-1,2,3,4-
tetrahydroisoquinolin thu dugc trong Vi du tham khao 3-2, va axit pyrimidin-5-
ylboronic dugc st dung thay cho 4—bromo—N—metylpyridin-2-émin thu duoc
trong Vi du tham khao 8-1.
'H NMR (300 MHz, CD;0D) & ppm 3,18 (s, 3H), 3,63-3,77 (m, 1H), 3,87-3,98
(m, 1H), 4,45-4,58 (m, 1H), 4,71-4,88 (m, 2H), 6,88-6,94 (m, 1H), 7,36-7,42 (m,
1H), 7,49-7,53 (m, 1H), 7,58-7,66 (m, 1H), 7,67-7,70 (m, 1H), 7,74-7,79 (m,
1H), 9,08 (s, 2H), 9,15 (s, 1H).
MS (+) : 370 [M+H]".
Vidul-11 (4S)-6,8-Diclo-4-[3-(2-metoxypyridin-4-yl)phenyl]-2-metyl-

1,2,3,4-tetrahydroisoquinolin trifloaxetat
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Hop chét néu & tiéu d& (41mg) thu duoc 14 chat v6 dinh hinh khéng mau
vé co ban nhd phan tmg tuong tu nhu trong Vi du 1-9 ngoai trir rang (4S)-4-(3-
bromophenyl)—6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin thu duoc trong
Vi du tham khao 1-1 duoc si dung thay cho (49)-6,8-diclo-2-metyl-4-[3-
(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)phenyl]-1,2,3,4-
tetrahydroisoquinolin thu dwogc trong Vi du tham khao 3-2, va axit (2-
metoxypyridin-4-yl)boronic dugc sir dung thay cho 4-bromo-N-metylpyridin-2-
amin thu duoc trong Vi du tham khao 8-1.

'H NMR (300 MHz, CD;0D) & ppm 3,17 (s, 3H), 3,63-3,76 (m, 1H), 3,86-3,96
(m, 1H), 4,06 (s, 3H), 4,46-4,58 (m, 1H), 4,72-4,87 (m, 2H), 6,86-6,92 (m, 1H),
7,26-7,31 (m, 1H), 7,35-7,44 (m, 2H), 7,50-7,54 (m, 1H), 7,55-7,64 (m, 1H),
7,70-7,75 (m, 1H), 7,78-7,84 (m, 1H), 8,21-8,26 (m, 1H).

MS (+) : 399 [M+H]".

Vidu1-12 (4S)—6,8—Diclo-4—[3-(2—etylpyridin—4—y1)phenyl]-2—metyl—1,2,3,4-
tetrahydroisoquinolin trifloaxetat

Hop chét néu & tidu d& (25mg) thu dugc 1a chat vo dinh hinh mau vang veé
co ban nhd phan Umg tuong tu nhu trong Vi du 1-9 ngoai trur rang (4S)-4-(3-
bromophenyl)—6,8-diclo—2—metyl-1,2,3,4—tetrahydroisoquinolin thu dugc trong
Vi du tham khao 1-1 dugc su dung thay cho (4S)-6,3-diclo-2-metyl-4-[3-
(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)phenyl]-1,2,3,4-
tetrahydroisoquinolin thu dugc trong Vi du tham khao 3-2, va 2-etyl-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin dugc str dung thay cho 4-bromo-N-
metylpyridin-2-amin thu duoc trong Vi du tham khéo &-1.

'H NMR (300 MHz, CD;0D) & ppm 1,47 (t, J=7,6Hz, 3H), 3,09-3,17 (m, 2H),
3,17 (s, 3H), 3,65-3,79 (m, 1H), 3,88-4,00 (m, 1H), 4,46-4,58 (m, 1H), 4,75-4,89
(m, 2H), 6,84-6,92 (m, 1H), 7,50-7,57 (m, 2H), 7,65-7,74 (m, 1H), 7,90-7,95 (m,
1H), 7,97-8,04 (m; 1H), 8,17-8,23 (m, 1H), 8,24-8,29 (m, 1H), 8,69-8,75 (m,
1H).

MS (+) : 397 [M+H]".
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Vidu1-13 (4S)-6,8-Diclo-4-[3-(6-metoxypyrimidin-4-yl)phenyl]-2-metyl-
1,2,3,4-tetrahydroisoquinolin trifloaxetat

Hop chét néu & tiéu d& (2,6mg) thu dugc la chét v6 dinh hinh khong mau
vé co ban nho phan Ung tuong tw nhu trong Vi du 1-9 ngoai trr rang 4-clo-6-
metoxypyrimidin dugc st dung thay cho 4-bromo-N-metylpyridin-2-amin thu
duoc trong Vi du tham khao 8-1.

'H NMR (300 MHz, CD;0D) & ppm 3,16 (s, 3H), 3,60-3,75 (m, 1H), 3,85-3,95
(m, 1H), 4,38 (s, 3H), 4,46-4,59 (m, 1H), 4,65-4,80 (m, 2H), 6,86-6,94 (m, 1H),
7,32-7,36 (m, 1H), 7,39-7,46 (m, 1H), 7,53-7,56 (m, 1H), 7,56-7,63 (m, 1H),
7.96-8,01 (m, 1H), 8,04-8,10 (m, 1H), 8,79 (d, J=1,1Hz, 1H).

MS (+) : 400 [M+H]".

Vidu 1-14 (48)-6,8-Diclo-2-metyl-4-[3-(pyrazin-2-yl)phenyl]-1,2,3,4-
tetrahydroisoquinolin trifloaxetat

Hop chéat néu & tiéu dé (11mg) thu dugc 12 chit dau mau vang nhat vé co
ban nhd phéan Gng twong tu nhu trong Vi du 1-6 ngoal trir rang 2-
(tributylstannanyl)pyrazin dugc st dung thay cho 2-(tributylstannanyl)pyridin.
'H NMR (300 MHz, CD;0D) § ppm 3,17 (s, 3H), 3,62-3,76 (m, 1H), 3,86-3,98
(m, 1H), 4,46-4,59 (m, 1H), 4,70-4,84 (m, 2H), 6,88-6,95 (m, 1H), 7,37-7,45 (m,
1H), 7,51-7,56 (m, 1H), 7,57-7,66 (m, 1H), 8,00-8,05 (m, 1H), 8,08-8,15 (m,
1H), 8,54-8,60 (m, 1H), 8,66-8,71 (m, 1H), 9,11-9,17 (m, 1H).

MS (+) : 370 [M+H]".
Vidu1-15 6-{3-[(4S)-6,8-Diclo-2-metyl-1,2,3 ,4-tetrahydroisoquinolin-4-
yl]phenyl}-N-metylpyrimidin-4-amin trifloaxetat '

Hop chét néu & tiéu d& (49mg) thu dugc 14 chat v6 dinh hinh mau vang
nhat v& co ban nhd phan ung tuong tu nhu trong Vi du 1-9 ngoai trix rang 6-clo-
N-metylpyrimidin-4-amin thu duoc trong Vi dy tham khao 8-2 dugc st dung
thay cho 4-bromo-N-metylpyridin-2-amin thu dugc trong Vi du tham khéo 8-1.
'H NMR (300 MHz, CD;0D) & ppm 3,09-3,21 (m, 6H), 3,60-3,77 (m, 1H),
3,85-3,98 (m, 1H), 4,43-4,58 (m, 1H), 4,71-4,87 (m, 2H), 6,87 (s, 1H), 6,97-7,12
(m, 1H), 7,50-7,62 (m, 2H), 7,64-8,00 (m, 3H), 8,55-8,77 (m, 1H).

-138-



30031

MS (+) : 399 [M+H]".
Vidul-16  (45)-6,8-Diclo-2-metyl-4-[3-(pyrimidin-2-yl)phenyl}-1,2,3,4-
tetrahydroisoquinolin trifloaxetat

Hop chét néu & tiéu d& (11mg) thu duoc la chét v dinh hinh khéng mau
v& co ban nhd phan img tuong tw nhu trong Vi du 1-6 ngoai trlr rang 2-
(tributylstannanyl)pyrimidin dugc st dung thay cho 2-(tributylstannanyl)pyridin.
'H NMR (300 MHz, CD;0D) § ppm 3,16 (s, 3H), 3,61-3,74 (m, 1H), 3,85-3,96
(m, 1H), 4,47-4,59 (m, 1H), 4,68-4,80 (m, 2H), 6,89-6,95 (m, 1H), 7,36-7,41 (m,
1H), 7,41-7,46 (m, 1H), 7,53-7,55 (m, 1H), 7,56-7,63 (m, 1H), 8,28-8,32 (m,
1H), 8,39-8,47 (m, 1H), 8,84 (s, 1H), 8,86 (s, 1H).
MS (+) : 370 [M+H]".
Vidu 1-17 (4S)—6,8—Diclo-2—metyl-4—[3—(pyridazin-4—yl)pheny1]—1,2,3,4—
tetrahydroisoquinolin trifloaxetat ,

Hop chét néu & tiéu & (22mg) thu dugc 1a chat v6 dinh hinh mau nau nhat
v& co ban nh& phan tmg twong tw nhu trong Vi du 1-6 ngoai tru rang 4-
(tributylstannanyl)pyridazin dugc sit dung thay cho 2-(tributylstannanyl)pyridin,
va (4S)-4-(3-bromophenyl)-6,8-diclo-2-metyl-1,2,3 ,4-tetrahydroisoquinolin
(28,3S)-(+)-dibenzoyl-D-tartrat monoetanol monohydrat thu dugc trong Vi du
tham khao 1-2 duoc sit dung thay cho (4S)-4-(3-bromophenyl)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin thu dugc trong Vi du tham khao 1-1.
"H NMR (300 MHz, CD;0D) & ppm 3,18 (s, 3H), 3,64-3,77 (m, 1H), 3,87-3,98
(m, 1H), 4,44-4,59 (m, 1H), 4,75-4,87 (m, 2H), 6,87-6,93 (m, 1H), 7,45-7,51 (m,
1H), 7,52-7,55 (m, 1H), 7,63-7,71 (m, 1H), 7,84-7,89 (m, 1H), 7,92-7,97 (m,
1H), 8,17-8,23 (m, 1H), 9,29-9,35 (m, 1H), 9,62-9,67 (m, 1H).
MS (+) : 370 [M+H]".
Vidu1-18  (45)-6,8-Diclo-2-metyl-4-[3-(1-metyl- 1H-imidazol-4-yl)phenyl]-
1,2,3,4-tetrahydroisoquinolin

Vao dung dich ciia (45)-6,8-diclo-2-metyl-4-[3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl]-1,2,3,4-tetrahydroisoquinolin (50mg) thu dugc trong
Vi du tham khao 3-2 trong dioxan (1,0mL) va nuéc (0,25mL), 4-bromo-1-
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metyl-1H-imidazol (14mg), tri(2-furyl)phosphin (17mg), xezi carbonat (78mg),
va tris(dibenzylideneaxeton)dipaladi(0) (11mg) duoc bd sung trong méi trudng
khi nito, va hon hop duge khuéy & 90°C trong 1 ngay. Dung dich phan tmg duoc
cho 1am mat, va sau do, nudc dugc bd sung vao do, sau do la chiét béng etyl
axetat. Lop hitu co duge lam kho trén magie sulfat khan va duoc loc, va sau do,
phén loc dugce dugc c6 dic ¢ ap sudt gidm. Phan con lai thu duoc duoce tinh ché
bing LC-MS diéu ché (LC (Agilent 1260), ESIMS (6130 Quadrupole, ESI), cot
(YMC-Actus Triart 5 pm C18 50 x 30 mm), pha dong (Axit formic 0,1% trong
H,0:axit formic 0,1% trong CH;CN = 95:5 — 50:50 — 5:95), 50 mL/phtt) dé
thu duoc hop chét néu & tiéu d& (3,6mg, hiéu suat thu hoi: 6,7%) la chét dau
khoéng mau.
'H NMR (300 MHz, CD;0D) & ppm 2,60 (s, 3H), 2,80 (dd, J=1 1,8, 9,8Hz, 1H),
3,17-3,26 (m, 1H), 3,62-3,71 (m, 1H), 3,76 (s, 3H), 4,01-4,12 (m, 1H), 4,37 (dd,
J=9,8, 5,8Hz, lH),‘ 6,79-6,83 (m, 1H), 7,07 (d, J=7,6Hz, 1H), 7,31-7,38 (m, 2H),
7,46 (s, 1H), 7,54-7,69 (m, 3H).
MS (+) : 372 [M+H]".
Vidul-19  (45)-6,3-Diclo-2-metyl-4-[3-(3 -metyl-1,2-thiazol-5-yl)phenyl]-
1,2,3,4-tetrahydroisoquinolin hydroclorua

Vao dung dich cua (4S)-6,8-diclo-2—metyl—4-[3-(4,4,5,5-tetrametyl-1,3,2—
dioxaborolan-2-yl)phenyl]-1,2,3,4-tetrahydroisoquinolin hydroclorua (50mg)
thu duoc trong Vi du tham khao 3-3 trong dioxan (1,0mL) va nudc (0,25mL), 3-
bromo-5-metyl-isothiazol (24mg), tri(2-furyl)phosphin (17mg), xezi carbonat
(78mg), va tris(dibenzylideneaxeton)dipaladi(0) (11mg) dugc bd sung trong moi
trudong khi nito, va hdn hop duoc khudy & 90°C trong 5 gio. Dung dich phan
tmg dugc cho lam mét, va sau do, nudc dugc bb sung vao do, sau do la chiét
béng etyl axetat. L6p hitu co dugc lam kho trén magie sulfat khan va dugc loc,
va sau do, phén loc duoc dugc c6 dac ¢ ap suét giam. Phan con lai thu duogc
duoc tinh ché bing séc ky cot silicagel (Biotage(nhan higu di dugc dang ky)
SNAP Cartridge HP-Sphere, hexan:etyl axetat = 100:0 — 10:90). Etyl axetat
(1,5mL) va hydro clorua trong etyl axetat 4mol/L (0,5mL) duoc bd sung vao
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chéat dAu mau vang thu dugc (30mg), va dung moi dugc chung ct ra & 4p suat
oiam dé thu dugc hop chét néu & tiéu d& (31mg, hiéu suat thu hoi: 55%) 14 chét
ran mau nau nhat. |
'"H NMR (300 MHz, CD;0D) & ppm 2,50 (s, 3H), 3,17 (s, 3H), 3,57-3,70 (m,
1H), 3,86-3,96 (m, 1H), 4,40-4,53 (m, 1H), 4,62-4,84 (m, 2H), 6,87 (s,, 1H),
7.28-7,37 (m, 1H), 7,45 (s, 1H), 7,50-7,59 (m, 2H), 7,63 (s, 1H), 7,71 (d,
J=7,8Hz, 1H).
MS (+) : 389 [M+H]".
Vidu 1-20 (48)—6,8—Diclo-2-metyl-4—[3—(pyridazin-3-yl)phenyl]—1,2,3,4-
tetrahydroisoquinolin hydroclorua

Vao dung dich cua (4S)—6,8-diclo—2—mety1—4-[3—(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl]-1,2,3,4-tetrahydroisoquinolin (30mg) thu dugc trong
Vi du tham khao 3-2 va& 3-bromopyridazin hydrobromua (25mg) trong 1,2-
dimetoxyetan (2,0mL), tetrakis(triphenylphosphin)paladi(0) (12mg) va dung
dich nudc natri bicarbonat 2mol/L (0,12mL) duoc bb sung trong mdi truong khi
nito, va hén hop duge khudy trong 1 gio & didu kién c6 chiéu vi séng (Biotage
60, 120°C). Dung dich phan tng duoc cho lam mat va sau do duogc loc qua
Celite(R), va phan loc dugc duge cb dac 6 ap suat giam. Phan con lai thu dugc
duoc tinh ché bing sic ky cot silicagel (Biotage(nhan hiéu da duoc déng ky)
SNAP Cartridge HP-Sphere, hexan:etyl axetat = 80:20 — 0:100 —
clorofom:metanol = 100:0 — 80:20), va phan con lai thu dugc dugc tinh ché
thém bing sic ky cot silicagel (Biotage(nhan hiéu di dugc déng ky) SNAP
Cartridge KP-NH, hexan:etyl axetat = 88:12 — 0:100). Dung mdi dugc chung
cht ra & 4p suét gidm. vao phan con lai thu dugc, etyl axetat (0,1mL) dugc b
sung, sau d6 hydro clorua trong etyl axetat 4mol/L (0,1mL) duogc bd sung timg
giot, va hdn hop dugce khudy & nhiét do trong phong trong 15 phit. Sau d6, dung
méi duoc chung cht ra & 4p sudt giam dé thu duoc hop chét néu & tiéu de
(2,4mg) la chét rén mau vang nhat.
'"H NMR (600 MHz, CD;0D) & ppm 3,19 (br. s., 3H), 3,27-3,34 (m, 2H), 3,68-
3,83 (m, 1H), 3,84-4,00 (m, 1H), 4,45-4,61 (m, 1H), 6,88 (br. s., 1H), 7,55 (br. s,
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1H), 7,58-7,65 (m, 1H), 7,67-7,79 (m, 1H), 8,08-8,25 (m, 2H), 8,38-8,55 (m,
1H), 8,86-9,02 (m, 1H), 9,54 (br. s., 1H).

MS (+) : 370 [M+H]".

Vidu1-21  (45)-6,8-Diclo-2-metyl-4-[3-(1H-pyrrol-2-yl)phenyl]-1,2,3,4-
tetrahydroisoquinolin

(1) Tert-Butyl 2-{3-[(4S)-6,8-diclo-2-metyl-1,2,3 ,4-tetrahydroisoquinolin-
4-yl]phenyl}-1H-pyrol-1-carboxylat (54mg, 58%) thu duoc 14 chat v6 dinh hinh
mau vang nhat vé co ban nho phan Gng tuong tu nhu trong Vi du 1-1 ngoai tru
rang axit [1-(tert-butoxycarbonyl)-1H-pyrrol-2-yl]boronic dugc sit dung thay
cho axit pyridin-4-ylboronic.

'H NMR (300 MHz, CDCl3) § ppm 1,35 (s, 9H), 2,48 (s, 3H), 2,60 (dd, J=11,5,
8,5Hz, 1H), 3,02 (dd, J=11,5, 5,4Hz, 1H), 3,48 (d, J=16,3Hz, 1H), 3,83 (d,
J=16,3Hz, 1H), 4,23 (br. s., 1H), 6,13-6,19 (m, 1H), 6,19-6,24 (m, 1H), 6,85 (s,
1H), 7,10 (d, J=7,3Hz, 1H), 7,15 (s, 1H), 7,20-7,26 (m, 2H), 7,28 (d, J=7,5Hz,
1H), 7,33 (dd, J=3,2, 1,8Hz, 1H).

MS (+) : 457 [M+H]".

(2) Axit trifloaxetic (0,9mL) duoc bd sung vao dung dich cua tert-butyl 2-
{3-[(4S)-6,8-diclo-2-metyl-1,2,3 /A-tetrahydroisoquinolin-4-yl]phenyl }-1H-
pyrol-1-carboxylat (42mg) trong 1,2-dicloetan (1,8mL), va hdn hop dugce khudy
& nhiét d6 trong phong trong 30 phut. Nudc dugc bd sung vao dung dich phan
g, va dung dich nudc béo hoa clia natri carbonat dugc bd sung tir tir, sau d6 1a
chiét bing etyl axetat. Lép hitu co dugc rira bing dung dich nuéc bdo hoa cia
natri carbonat va nuéc mudi bdo hoa, duoc 1am khé trén natri sulfat khan, va
duoc loc, va sau do, phﬁn loc dugce dugc cd dac ¢ ap sut giam. Phén con lai thu
duoc dugc tinh ché bing sic ky cot silicagel (Biotage(nhan hiéu da duoc déng
ky) SNAP Cartridge HP-Sphere, hexan:etyl axetat = 88:12 — 9:91) dé thu dugc
hop chit néu & tiéu d& (16mg, 48%) 1a chét vo dinh hinh khong mau.

'H NMR (600 MHz, CDCl;) & ppm 2,50 (s, 3H), 2,63 (br. s., 1H), 3,02 (br. s.,
1H), 3,55 (d, J=15,7Hz, 1H), 3,84 (d, J=16,1Hz, 1H), 4,25 (br. s., 1H), 6,25-6,33
(m, 1H), 6,47-6,54 (m, 1H), 6,82 (s, 1H), 6,84-6,89 (m, 1H), 6,99 (d, J=7,8Hz,
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1H), 7,24 (d, J=1,7Hz, 1H), 7,27 (br. s., 1H), 7,31 (t, J=7,6Hz, 1H), 7,39 (d,
J=7,8Hz, 1H), 8,46 (br. s., 1 H).
MS (+) : 357 [M+H]".
Vidu1-22  (4S)-6,8-Diclo-2-metyl-4-[3-(1,3-oxazol-2-yl)phenyl]-1,2,3,4-
tetrahydroisoquinolin hydroclorua

Hop chét néu & tiéu dé (6,6mg, 13%) thu dugc 1a chét rin khong mau veé
co ban nhd phan tng tuwong ty nhu trong Vi du 1-6 ngoai tru rang 2-
(tributylstannanyl)-1,3-oxazol duoc su dung thay cho 2-
(tributylstannanyl)pyridin.
Thoi gian luu LC-MS 0,581 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: HO:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(80:20) — 1,2-1,4phut(1:99)
MS (+) : 359 [M+H]".
Vi du 1-23 (4S)-6,8-Diclo-4-[3-(furan-2-yl)phenyl]-2-metyl-1,2,3,4-
tetrahydroisoquinolin

Hop chat néu & tiéu dé (28mg, 58%) thu dugc 1a chét v6 dinh hinh khéng
mau vé co ban nhd phan tmg twong tu nhu trong Vi duy 1-6 ngoal trix rang
tributyl(furan-2-yl)stannane duoc sir dung thay cho 2-(tributylstannanyl)pyridin.
'H NMR (300 MHz, CDCl3) & ppm 2,37-2,53 (m, 3H), 2,60 (dd, J=11,6, 8,6Hz,
1H), 2,95-3,10 (m, 1H), 3,44-3,58 (m, 1H), 3,84 (d, J=16,2Hz, 1H), 4,17-4,34
(m, 1H), 6,47 (dd, J=3,3, 1,8Hz, 1H), 6,64 (dd, J=3,3, 0,7Hz, 1H), 6,81 (d,
J=0,9Hz, 1H), 7,03 (dt, J=7,7, 1,4Hz, 1H), 7,23 (d, J=2,2Hz, 1H), 7,32 (t,
J=7,7Hz, 1H), 7,43-7,52 (m, 2H), 7,53-7,61 (m, 1H).
MS (+) : 358 [M+H]".

Céc cAu tao cta cac Vi du 1-2 dén 1-23 duoc thé hién trong cac Bang 2-1

va 2-2 dudi day.
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[Bang 2-1]
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Vidu2-1  (4S)-6,8-Diclo-2-metyl-4-[3-(2H-tetrazol-5-yl)phenyl]-1,2,3,4-
tetrahydroisoquinolin

[Cong thire 119]

N=N

- NH
N

ci :
T,
Cl
Amoni clorua (0,77g) va natri azit (0,93g) duoc bd sung vao dung dich

cua 3-[(4S)-6,8-diclo-2-metyl-1,2,3 ,4-tetrahydroisoquinolin-4-yl]benzonitril
(1,3g) thu duogc trong Vi du tham khao 4-1 trong N,N-dimetylformamit (20mL),
va hdén hop duge khudy & 100°C trong 17 git. Nudc dugc bd sung vao dung
dich phan tmg, sau d6 14 chiét bang clorofom. Lép hifu co duge lam khé trén
magie sulfat khan va duoc loc, va sau do, phﬁn loc dugc dugce cb dac & ap suét
giam. Phén con lai thu dugc duge tinh ché béng sic ky cot silicagel (SNAP
Cartridge HP-Sphere, Biotage(nhan hiéu da duge dang ky), clorofom:metanol =
95:5 —> 40:60) d& thu duoc hop chét néu & tiéu d& (1,1g, 73%) la chat v6 dinh
hinh mau niu nhat.

'H NMR (300 MHz, CD;0D) & ppm 2,75 (s, 3H), 2,92-3,05 (m, 1H), 3,38 (dd,
J=11,2, 5,1Hz, 1H), 3,88 (d, J=16,2Hz, 1H), 4,25 (d, J=16,5Hz, 1H), 4,83-4,97
(m, 1H), 6,82 (d, J=1,2Hz, 1H), 7,13-7,30 (m, 2H), 7,44 (t, J=7,8Hz, 1H), 8,10
(d, 7=7,8Hz, 1H), 8,23 (s, 1H).

MS (+) : 360 [M+H]".

Vidu3-1  (45)-6,8-Diclo-2-metyl-4-[3-(3-metyl-1H-1,2,4-triazol-5-
yl)phenyl]-1,2,3,4-tetrahydroisoquinolin hydroclorua

[Cong thic 120]

N

-N
| H—
o

cl : HCl
N\

Cl
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Natri metoxit (dung dich 28% trong metanol, 17mg) dugc bd sung vio
huyén phti ctia 3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-
yl]benzonitril (50mg) thu dugc trong Vi du tham khao 4-1 trong metanol
(0,50mL) & didu kién lam mét bing nudc d4, va hdn hop duoc khudy & nhiét do
trong phong trong 3 ngdy. Dung dich phan img duoc cb déc. Axit axetic
(0,50mL) va axetohydrazit (14mg) dugc b sung vao phén con lai thu duoc, va
h&n hop dugc khudy trong 2 gio & diéu kién gia nhiét dé hdi lru. Dung dich
phan ung dugc cho 1am mat va sau d6 duogc c6 ddc & ap suét giam. Dung dich
nudce natri bicarbonat bdo hoa dugce bd sung vao phén con lai thu dugc, sau do6 1a
chiét bang etyl axetat. Lép hiru co dugc 1am kho trén magie sulfat khan va duogc
loc, va sau do, phén loc duoc duoc cd ddc & ap suét giam. Phéin con lai thu dugc
duoc tinh ché bang sac ky cdt silicagel (Biotage(nhén hiéu da duoc déng ky)
SNAP Cartridge HP-Sphere, clorofom:metanol = 100:0 — 90:10). Etyl axetat
(1,5mL) va hydro clorua trong etyl axetat 4mol/L (0,5mL) dugc bd sung vao
chit dau khéng mau thu dugce (4,0mg), va dung mdi duge chung citra & ap suét
giam d8 thu duoc hop chét néu & tiéu d& (4,1mg) 14 chat rén khéng mau.

'H NMR (300 MHz, CD;0D) & ppm 2,72 (s, 3H), 3,18 (s, 3H), 3,59-3,79 (m,
1H), 3,93 (dd, J=11,8, 6,1Hz, 1H), 4,47-4,65 (m, 1H), 4,76-4,86 (m, 2H), 6,88
(br. s., 1H), 7,52-7,60 (m, 2H), 7,68 (t, =7,8Hz, 1H), 7,94-8,05 (m, 2H).

MS (+) : 373 [M+H]".

MS (-) : 371 [M-HJ".

Vidud-1  (4S)-6,8-Diclo-2-metyl-4-[3-(5-metyl-1,2,4-oxadiazol-3-
yDphenyl]-1,2,3,4-tetrahydroisoquinolin hydroclorua

[Cong thic 121]

NN
o

cl : HCI
N\

Cl

Hydroxylamin (dung dich nuéc 50%, 34mg) dugc b sung vao huyén phi
ctia 3-[(4S)-6,8-diclo-2-metyl-1,2,3 4-tetrahydroisoquinolin-4-yl]benzonitril
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(50mg) thu dugc trong Vi du tham khéo 4-1 trong metanol (0,50mL), & didu
kién 1am mét bing nuéc da, va hdn hop duge khudy & nhiét d6 trong phong
trong 3 ngdy. Dung dich phan tmg dugc cb déc. Clorofom (0,50mL) duoc bb
sung vao phén con lai thu duoc, sau d6 trietylamin (33 pL) va axetyl clorua (13
uL) dugce bd sung & diéu kién 1am mat béng nudc d4, va hén hop duge khudy &
nhiét d6 trong phong trong 2 gio va & 60°C trong 4 gio. Dung moi dugce chung
cht ra & 4p suét giam. N,N-Dimetylformamit (0,50mL) duoc bd sung vao phan
con lai, va hdn hop duge khudy & 100°C trong 5 gio. Dung dich phén tmg dugc
cho 1am mét, va sau d6, nuéce dugc bd sung vao d6, sau d6 1a chiét bang ety
axetat. Lép hitu co duge 1am kho trén magie sulfat khan va dugc loc, va sau 4o,
phé‘m loc duoc duge cd dédc ¢ ap suét giam. Phén con lai thu dugc duoc tinh ché
bing shc ky cot silicagel (Biotage(nhén higu da dugc déng ky) SNAP Cartridge
HP-Sphere, hexan:etyl axetat = 100:0 — 30:70). Etyl axetat (1,5mL) va hydro
clorua trong etyl axetat 4mol/L (0,5mL) duoc bd sung vao chét diu mau vang
thu duoc (9,1mg), va dung moi dugc chung chtra & 4p suét gidm dé thu duogc
hop chét néu & tidu & (9,3mg) 1 chat rin mau vang.

'H NMR (300 MHz, CD;0D) § ppm 2,65 (s, 3H), 3,16 (s, 3H), 3,55-3,72 (m,
1H), 3,86-3,96 (m, 1H), 4,43-4,55 (m, 1H), 4,68-4,85 (m, 2H), 6,84-6,92 (m,
1H), 7,44-7,64 (m, 3H), 7,96 (s, 1H), 8,04-8,12 (m, 1H). ‘
MS (+) : 374 [M+H]". ‘

Vidu5-1 (48)-6,8-Diclo-2-metyl-4-[3 -(3-metyl-1,2-0xazol-5-yl)phenyl]-
1,2,3,4-tetrahydroisoquinolin hydroclorua

[Cong thuc 122]

-N
»ol
Y

cl HCI

No

cl

Trietylamin (2,6 pL) dugc bd sung vao dung dich cta (4S)-6,8-diclo-4-(3-
ethynylphenyl)-2-metyl-1,2,3,4-tetrahydroisoquinolin (90mg) thu duogc trong Vi
du tham khao 2-1, isoxyanatobenzen (0,19mL), va nitroetan (20 pL) trong
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toluen (2,0mL), va hon hop dugce khudy & 80°C trong 12 gi¢. Dung dich phan
Umg dugc cho lam mat. Sau d6, nude duge bb sung vao do, va hén hop duoc
khudy trong 50 phut. Chét khéng hoa tan duoc loc ra, va phén loc duge dugc co
dac ¢ ap suét giam. Phén con lai thu duoc duogc tinh ché béng séc ky cot
silicagel (Biotage(nhan hiéu da dugc déng ky) SNAP Cartridge HP-Sphere,
hexan:etyl axetat = 100:0 — 50:50). Dung m6i dugc chung cht ra & &p sudt giam,
va phén con lai thu duoc duoc hoa tan trong etyl axetat (0,5mL). Hydro clorua
trong etyl axetat 4mol/L (0,5mL) dugc bd sung timg giot vao dung dich, & didu
kién lam mét bang nuéc d4, va hén hop dugc khudy trong 15 phut. Sau d6, dung
mdi dugc chung cit ra & 4p sudt giam dé thu duoc hop chat néu & tiéu d& (49mg,
42%) 12 chét v6 dinh hinh mau niu nhat.

'H NMR (600 MHz, DMSO-dg) & ppm 2,28 (s, 3H), 2,98 (br. s., 3H), 3,51-3,69
(m, 1H), 3,69-3,88 (m, 1H), 4,31-4,48 (m, 1H), 4,53-4,70 (m, 1H), 4,70-4,80 (m,
1H), 6,78 (br. s., 1H), 6,91 (s, 1H), 7,39 (d, J=8,0Hz, 1H), 7,57 (t, J=8,0Hz, 1H),
7,68 (br. s., 1H), 7,76 (s, 1H), 7,83 (d, J=8,0Hz, 1H), 11,22 (br. s., 1H).

MS (+) : 373 [M+H]

Vi du 6-1 1,1'-Butan-1,4-diylbis[3-(2-{2-[2-(4-{3-[(45)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-

yl)etoxy]etoxy }etyl)ure]

[Cong thuc 123]

Ci

Vao dung dich cua (4S)-6,8-diclo-4-(3-ethynylphenyl)-2-metyl-1,2,3,4-
tetrahydroisoquinolin (70mg) thu dugc trong Vi du tham khao 2-1 trong dung
méi hén hop tert-butanol (3,3mL)-nude (1,7mL), 1,1'-Butan-1,4-diylbis(3-{2-[2-
(2-azidoetoxy)etoxy]etyl }ure) (43mg) thu duge trong Vi du tham khao 5-1,

d@)ng sulfat (1,1mg), va natri ascorbat (8,8mg) dugc bd sung, va hén hop duge
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khuéy & nhiét d6 trong phong trong 3 gid. Dung dich phan tng dugc c6 dédc & ap
suét giam, va phén con lai thu duge duge tinh ché bang sic ky cot silicagel
(Biotage(nhan hiéu d& duoc dang ky) SNAP Cartridge KP-NH,
clorofom:metanol = 100:0 — 80:20) d& thu dugc hop chét néu & tiéu d& (65mg,
52%) la chét v6 dinh hinh khéng mau.
Thoi gian luu LC-MS 0,548 phut
LC:Agilent 1290 '
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phtt, Ophtt(80:20) — 1,2-1,4phtt(1:99)
MS (+) : 1121 [M+H]".
Vidu6-2 1,1-Butan-1,4-diylbis{3-[2-(2-{2-[2-(4-{3-[(45)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-
yl)etoxy]etoxy}etoxy)etylJure} hydroclorua

Vao dung dich ctia (4S)-6,8-diclo-4-(3-ethynylphenyl)-2-metyl-1,2,3,4-
tetrahydroisoquinolin hydroclorua (0,30g) thu dugc trong Vi du tham khao 2-2
trong dung mbi hdn hop tert-butanol (4,0mL)-nuéce (1,0mL), 1,1'-Butan-1,4-
diylbis[3-(2-{2-[2-(2-azidoetoxy)etoxy]etoxy }etyl)ure] (0,25g) thu dugc trong
Vi du tham khao 5-2, dong sulfat (21mg), va natri ascorbat (33mg) duoc b
sung, va hon hop duoc khudy & nhiét d6 trong phong trong 3 giv. Sau do, hodn
hop phéan tng dugc khudy trong 2 ngdy & diéu kién gia nhiét dé hdi luu. Dung
dich phan tng duoc cd dac & &p sudt giam, va phan con lai thu duogc dugc tinh
ché bing séc ky cot silicagel (Biotage(nhan hiéu da dugc ding ky) SNAP
Cartridge KP-NH, clorofom:metanol = 100:0 — 70:30). Dung méi dugc chung
cht ra & 4p sufit giam. Phan con lai thu dugc dugc tinh ché bang LC-MS diéu ché
(LC (Agilent 1260), ESIMS (6130 Quadrupole, ESI), c6t (YMC-Actus Triart 5
pm C18 50 x 30 mm), pha dong (Axit formic 0,1% trong H,O:axit formic 0,1%
trong CH;CN = 90:10 — 80:20 — 5:95), 50 mL/phut). Dung m6i dugc chung

cAt ra & 4p suét gidm, va phén con lai thu duoc duge tinh che bang sac ky cot
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silicagel (Biotage(nh#n hiéu d& dugc déng ky) SNAP Cartridge KP-NH,
clorofom:metanol = 100:0 — 70:30). Dung m6i dugc chung chtra & 4p sudt
giam, va phﬁn con lai thu dugc duoc hoa tan trong etanol. Hydro clorua trong
1,4-dioxan 4mol/L (0,20mL) dugc bd sung vao dung dich, va dung méi dugc
chung cit ra & 4p sudt giam dé thu duge hop chét néu & tiéu d& (78mg) 14 chét
v6 dinh hinh khéng mau.
Thoi gian luu LC-MS 0,555 phut
LChAgﬂent129O
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: HO:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/pht, Ophit(80:20) — 1,2-1,4phut(1:99)
MS (+) : 1209 [M+H]", 1231 [M+Na] ",
Vidu6-3  N,N'-Bis(2-{2-[2-(4-{3-[(45)-6,8-diclo-2-metyl]-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-
yl)etoxy]etoxy }etyl)butandiamit hydroclorua

Hop chit néu & tiéu dé (7,0mg) thu dugc 1a chét vo dinh hinh khéng mau
vé co ban nho phan tmg tuong tu nhu trong Vi du 6-2 ngoai trur rang N,N'-bis{2-
[2-(2-azidoetoxy)etoxy]etyl } butandiamit thu dugc trong Vi du tham khao 6-1
- duoc st dung thay cho 1,1'-butan-1,4-diylbis[3-(2-{2-[2-(2-
azidoetoxy)etoxy]etoxy }etyl)ure] thu dugc trong Vi du tham khao 5-2.
Thoi gian luu LC-MS 0,542 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phtt, 0pht(80:20) — 1,2-1,4phut(1:99)
MS (+) : 1063 [M+H]".
Vidu6-4  1-(4-{3-[(45)-6,8-Diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-
yl]phenyl }-1H-1,2,3-triazol-1-y1)-N-(2-{2-[2-(4-{ 3-[(4S)-6,8-diclo-2-metyl-
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1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-
yl)etoxy]etoxy }etyl)-10-0x0-3,6,12-trioxa-9-azatetradecan-14-amit hydroclorua

Hop chét néu & tiéu d& (33mg) thu duoc 14 chét vo dinh hinh khéng mau
v& co ban nho phéan tng tuong tu nhu trong Vi du 6-2 ngoal trix rang 1-azido-N-
{2-[2-(2-azidoetoxy)etoxy]etyl }-10-0x0-3,6, 12-trioxa-9-azatetradecan-14-amit
thu duoc trong Vi du tham khao 6-2 duoc sir dung thay cho 1,1'-butan-1,4-
diylbis[3-(2-{2-[2-(2-azidoetoxy)etoxy]etoxy jetyljure] thu duogc trong Vi du
tham khao 5-2.
Thoi gian luvu LC-MS 1,027 phit
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophtt(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1079 [M+H]".
Vi du 6-5 1,1'-Benzen-1,4-diylbis[3-(2-{2-[2-(4-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-
yl)etoxy]etoxy }etylyure] hydroclorua

Hop chit néu & tiéu d& (41mg) thu dugc 1a chét v6 dinh hinh khéng mau
v& co ban nho phan tng turong tu nhu trong Vi du 6-2 ngoai tri rang 1,1'-
benzen-1,4-diylbis(3-{2-[2-(2-azidoetoxy)etoxy]etyl }ure) thu dugc trong Vi du
tham khao 5-3 duoc st dung thay cho 1,1'-butan-1,4-diylbis[3-(2-{2-[2-(2-
azido.etoxy)etoxy] etoxy }etyl)ure] thu duoc trong Vi du tham khao 5-2.
Thor gian Iuu LC-MS 1,069 phit
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: HyO:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophtat(95:5) — 1,2phut(50:50)
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1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1141 [M+H]".
Vidu6-6  (2R,3R)-N,N'-Bis(2-{2-[2-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1 -yl)etoxy]etoxy }etyl)-2,3-
dihydroxybutandiamit hydroclorua

Hop chét néu & tiéu d& (20mg) thu dugc la chat v6 dinh hinh khong mau
vé co ban nho phan tmg twong ty nhu trong Vi du 6-2 ngoai tru rang (2R,3R)-
N,N'-bis{2-[2-(2-azidoetoxy)etoxy] etyl}-2,3-dihydroxybutandiamit thu dugc
trong Vi du tham khéo 6-3 dugc sir dung thay cho 1,1'-butan-1,4-diylbis[3-(2-
(2-[2-(2-azidoetoxy)etoxy]etoxy }etyl)ure] thu duoc trong Vi du tham khao 5-2.
Thoi gian Iuvu LC-MS 1,008 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,0:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophtt(95:5) — 1,2phtt(50:50)
1,0mL/phut, — 1,38phtit(3:97)
MS (+) : 1095 [M+H]".
Vi du 6-7 (2R,3S,4R,58)—N,N‘-Bis(2-{2—[2-(4—{3—[(4S)—6,8—diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-
yl)etoxy]etoxy}etyl)-2,3,4,5 ~tetrahydroxyhexandiamit hydroclorua

Vao dung dich cia (2R,3S,4R,5S)-N,N'-bis{2-[2-(2-
azidoetoxy)etoxyletyl}-2,3,4,5-tetrahydroxyhexandiamit (74mg) thu duoc trong
Vi du tham khéo 6-4 trong dung mdi hén hop tert-butanol (8,0mL)-nudc
(2,0mL), (4S)-6,8-diclo-4-(3-ethynylphenyl)-2-metyl-1,2,3 ,4-
tetrahydroisoquinolin hydroclorua (0,10g) thu dugc trong Vi du tham khao 2-2,
ddng sulfat (7,1mg), natri ascorbat (11mg), va trietylamin (0,40mL) dugc bb
sung, va hén hop duoc khqu & nhiét d6 trong phong trong 3 gio. Dung dich
phan Umg dugc c6 dac & ap sut giam, va phén con lai thu dugce dugce tinh ché

bing sic ky cot silicagel (Biotage(nhan hiéu da dugce ding ky) SNAP Cartridge
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KP-NH, clorofom:metanol = 100:0 — 70:30). Dung m6i dugc chung cAtra & ap
suét giam. Phén con lai thu dugc dugce hoa tan trong etanol. Hydro clorua trong
1,4-dioxan 4mol/L (0,20mL) dugc bb sung vao dung dich, va dung mdi duoc
chung cét ra & 4p sut giam dé thu dugc hop chit néu & tiéu d& (0,15g) 14 chét
v6 dinh hinh mau xanh nhat.
Thoi gian luu LC-MS 0,976 phut
1.C:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phtt, 0phtit(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1155 [M+H]".
Vidu6-8  (2R,3S,4R,58)-N,N"-Bis[2-(2-{2-[2-(4-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3 ,4-tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-
yl)etoxy]etoxy}etoxy)etyl]-2,3,4,5- tetrahydroxyhexandiamit hydroclorua

Vao dung dich cta (2R,38,4R,5S)-N,N'-bis(2-{2-[2-(2-
azidoetoxy)etoxy]etoxy}etyl)-2,3,4,5-tetrahydroxyhexandiamit (8 7mg) thu dugc
trong Vi du tham khéo 6-5 trong dung méi hdn hop tert-butanol (8,0mL)-nudc
(2,0mL), (4S)-6,8-diclo-4-(3-ethynylphenyl)-2-metyl-1,2,3,4-
tetrahydroisoquinolin hydroclorua (0,10g) thu dugc trong Vi du tham khéo 2-2,
ddng sulfat (7,1mg), natri ascorbat (11mg), va trietylamin (0,40mL) dugc bb
sung, va hon hgp dugce khudy & nhiét @6 trong phong trong 3 gio. Dung dich
phan Umg duoc cd dic ¢ 4p suét giam, va phén con lai thu duoc dugce tinh ché
bing séc ky cot silicagel (Biotage(nhén higu d& dugc dang ky) SNAP Cartridge
KP-NH, clorofom:metanol = 100:0 — 70:30). Dung m6i dugc chung chtra & &p
sut gidm. Phin con lai thu dugc duoc hoa tan trong etanol. Hydro clorua trong
1,4-dioxan 4mol/L (0,20mL) duoc bb sung vao dung dich, va dung méi dugc
chung cAt ra & 4p suht giam d& thu dugc hop chat néu & tidu dé (0,14g) 1a chat
v6 dinh hinh mau xanh nhat.
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Thoi gian lvu LC-MS 1,016 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung moéi: H,0:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophit(95:5) — 1,2phut(50:50)
1,0mL/phuat, — 1,38phut(3:97)
MS (+) : 1243 [M+H]".
Vi du 6-9 (2R,3R)-N,N'-Bis[14-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4- ‘
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-y1)-3,6,9,12-
tetraoxatetradec-1-yl]-2,3-dihydroxybutandiamit hydroclorua

Vao dung dich ctia (4S)-6,8-diclo-4-(3-ethynylphenyl)-2-metyl-1,2,3,4-
tetrahydroisoquinolin hydroclorua (0,13g) thu dugc trong Vi du tham khéo 2-2,
ddng sulfat (2,8mg), natri ascorbat (7,1mg), va N,N-diisopropyletylamin
(0,18mL) trong dung mo1 hén hop etanol (6,4mL)-nudce (1,6mL), dung dich cta
(2R,3R)-N,N'-bis(14-azido-3,6,9,12-tetraoxatetradec-1 -yl)-2,3-
dihydroxybutandiamit (0,11g) thu dugc trong Vi du tham khao 7-4 trong dung
m6i hdn hop etanol (1,6mL)-nuée (0,4mL) duge bd sung, va hdn hop dugc
khudy & nhiét d6 trong phong trong 22 giey. Sau d6, ddng sulfat (2,8mg) va natri
ascorbat (7,1mg) duoc bd sung vao do, va hdn hop duge khudy & nhiét do trong
phong trong 24 gid. Dung dich phan tmg dugc c6 dac & 4p suét giam, va phén
con lai thu duge duoc tinh ché bing HPLC diéu ché pha dao (c6t (YMC-Actus
Triart 5 pm C18 50 x 30 mm), pha dong (Axit formic 0,1% trong H,0:axit
formic 0,1% trong MeCN = 95:5 — 80:20 — 50:50 — 5:95, 40 mL/phut). Dung
mdi duoc chung citra & ap sut giam, va phén cdn lai thu duoc dugc tinh ché
bing sic ky cot silicagel (Biotage(nhan hiéu da dugc dang ky) SNAP Cartridge
KP-NH, clorofom:metanol = 98:2 — 85:15). Dung méi dugc chung chtra & ap
suét giam. Etanol (3,0mL) va hydro clorua trong etyl axetat 4mol/L (24 pL)
duoe bd sung vio phan con lai thu dugc (30mg), va hdn hop duoc khudy & nhiét

d6 trong phong trong 15 phut. Dung mdi dugc chung cht ra & 4p suét giam.
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Dietyl ete dugc bd sung vao phén con lai thu dugce. Sau khi tan vun, phén nbi
trén mat duoc loai bo. Phén con lai thu dugc duogc cd déc ¢ ap suét giam dé thu
dwoc hop chét néu & tiéu d& (33mg, 14%) 1 chét v6 dinh hinh khong mau.
Thoi gian luu LC-MS 1,041 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: HO:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phtt(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1271 [M+H]".
Vidu 6-10 (2R,3R)-N,N'-Bis[17-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3 -triazol-1 le)—3 ,6,9,12,15-
pentaoxaheptadec-1-y1]-2,3 -dihydroxybutandiamit hydroclorua

Hop chét néu & tidu d& (37mg, 9,9%) thu dugc 1a chat v6 dinh hinh khong
mau v& co ban nhd phan Ung tuong tu nhu trong Vi du 6-9 ngoai tru rang
(2R,3R)-N,N'-bis(17-azido-3,6,9,12,1 5-pentaoxaheptadec-1-y1)-2,3-
dihydroxybutandiamit thu dugc trong Vi du tham khéo 7-5 duogc sit dung thay
cho (2R,3R)-N,N'-bis(14-azido-3,6,9, 12-tetraoxatetradec-1-yl)-2,3-
dihydroxybutandiamit thu dugc trong Vi du tham khao 7-4.
Thoi gian Iuu LC-MS 1,059 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,0:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophtt(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1360 [M+H]".
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Vi du 6-11 (2R,3S,4R,55)-N,N'-Bis[14-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1 -y1)-3,6,9,12-
tetraoxatetradec-1-yl]-2,3,4,5-tetrahydroxyhexandiamit hydroclorua

Hop chét néu & tiéu d& (72mg, 19%) thu duoc 1& chét v6 dinh hinh khéng
mau v& co ban nhd phan tng twong tu nhu trong Vi du 6-9 ngoai trir rang
(2R,3S,4R,5S)-N,N'-bis(14-azido-3,6,9, 12-tetraoxatetradec-1-y1)-2,3,4,5-
tetrahydroxyhexandiamit thu dugc trong Vi du tham khao 7-6 dugc su dung
thay cho (2R,3R)—N,N'-bis(14—azido-3,6,9,12—tetraoxatetradec—1-yl)—2,3-
dihydroxybutandiamit thu dugc trong Vi du tham khao 7-4.
Thoi gian luu LC-MS 1,022 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mbi: HO:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phtt, Ophtt(95:5) — 1,2phtit(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (-) : 1329 [M-HJ.
Vidu 6-12 (2R,3S,4R,5S)-N-[17-(4-{3-[(4R)-6,8-Diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol- 1-y1)-3,6,9,12,15-
pentaoxaheptadec-1-yl]-N'-[1 7-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol- 1-y1)-3,6,9,12,15-
pentaoxaheptadec-1-y1]2,3,4,5 -tetrahydroxyhexandiamit hydroclorua

Hop chéit néu & tiéu d& (85mg, 19%) thu dugc 1 chat v6 dinh hinh khéng
mau vé co ban nho phan tng tuong tu nhu trong Vi du 6-9 ngoai tru rang
(2R,3S,4R,5S)-N,N'-bis(17-azido-3,6,9,12, 15-pentaoxaheptadec-1-yl)-2,3,4,5-
tetrahydroxyhexandiamit thu dugc trong Vi du tham khao 7-7 dugc sit dung
thay cho (2R,3R)-N,N'-bis(14-azido-3,6,9,1 2-tetraoxatetradec-1-yl)-2,3-
dihydroxybutandiamit thu duoc trong Vi du tham khao 7-4.
Thoi gian luu LC-MS 1,037 phut
LC:Agilent 1290
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ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phut(50:50)
1,0mL/phtt, — 1,38phut(3:97)
MS (+) : 1420 [M+H]".
Vidu6-13  1,1'-[Carbonylbis(iminoetan-2,1-diyl)]bis{3-[2-(2- {2-[2-(4-{3-
[(4S)-6,8-diclo-2-metyl-1,2,3 [4-tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-
triazol-1-yl)etoxy]etoxy}etoxy)etylJure} hydroclorua

Natri bicarbonat (30mg) dugc bd sung vao dung dich cta (4S)-6,8-diclo-
4-(3-ethynylphenyl)—Z-metyl-1,2,3,4-tetrahydroisoquinolin hydroclorua (0,12g)
thu duge trong Vi du tham khéo 2-2 trong dung moi hdn hop etanol (6,0mL)-
nuée (1,5mL), va hdn hop duge khudy trong 10 phut trong méi trudong khi nito.
Sau do, 1,1'-[carbonylbis(iminoetan—Z,1—diy1)]bis[3-(2-{2-[2-(2-
azidoetoxy)etoxy]etoxy}etyl)ure] (0,10g) thu dugc trong Vi du tham khéo 5-4,
ddng sulfat (2,6mg), va natri ascorbat (7,0mg) dugc bd sung, va hén hop duoc
khuéy & 50°C trong 3 gid. Dung dich phan tmg duoc c6 déc ¢ ap sudt giam, va
phin con lai thu duge duge tinh ché bang séc ky cot silicagel (Biotage(nhan higu
d3 duoc dang ky) SNAP Cartridge KP-NH, clorofom:metanol = 100:0 — 60:40).
Dung mdi dugc chung cit ra & ap suét giam. vao phén con lai thu dugce, 1,4-
dioxan (2,0mL) dugc bd sung, sau d6 hydro clorua trong 1,4-dioxan 4mol/L
(0,88mL) duoc bd sung, va hon hop dugce khuéy. Dung méi dugc chung chtra &
4p sudt gidm, va phan con lai thu dugc duge hoa tan trong mét lugng nhd
metanol. Etyl axetat sau d6 dugc bd sung vao dung dich. Huyén phu thu dugc
dugc ¢b dic & 4p suét giam d thu dugc hop chit néu & tiéu dé (0,10, 49%) 1a
chét v6 dinh hinh khong mau.
Thoi gian Ivu LC-MS 0,561 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
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Dung mdi: HyO:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phit, Ophtit(80:20) — 1,2-1,4phtit(1:99)
MS (+) : 1267 [M+H]".
Céc cAu tao cia cac Vi du 6-2 dén 6-13 duoc thé hién trong cac Bang 3-1
va 3-2 dudi day.
Céc Vi du 6-2 dén 6-13
[Cong thirc 124]
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[Bang 3-2]
Vidu Lz L%
6—9 20O O~
6—10 2O O g~ O
6 —11 2O~ Ok
6—12 OO g~ O
- - = 0 ~ 7 H H 1
N G PP W e
H L H H
Vidu7-1 1,1'-Butan-1,4-diylbis{3-[14-(4- {3-[(4S)-6,8-diclo-2-metyl-

1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3 -triazol-1-y1)-3,6,9,12-
tetraoxatetradec-1-ylJure} hydroclorua
[Cong thic 125]

Cl
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N
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/ Cl

Dung dich cta 1,4-diisoxyanatobutan trong 1,2-dicloetan (0,05 mol/L,
1,5mL) dugc bd sung vao dung dich cua 14-(4-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl }-1H-1,2,3 -triazol-1-y1)-3,6,9,12-
tetraoxatetradecan-1-amin (98mg) thu dugc trong Vi du tham khao 7-2 trong
1,2-dicloetan (8,0mL), va hon hop dugc khudy & nhiét d6 trong phong trong 10
phtt. Sau d6, dung dich cia 1,4-diisoxyanatobutan trong 1,2-dicloetan (0,05
mol/L, 0,20mL) dugc bd sung thém vao dé, va hdn hop duoc khuéy & nhiét do
trong phong trong 10 phit. Dung dich phan tng duoc c6 dac, va sau do, phﬁn
con lai thu duge duogc tinh ché bing HPLC diéu ché pha dao (cot (YMC-Actus
Triart 5 pm C18 50 x 30 mm), pha d6ng (Axit formic 0,1% trong H,O:axit
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formic 0,1% trong MeCN = 95:5 — 80:20 — 50:50 — 5:95, 40 mL/phit). Dung
mdi dugc chung citra & ap suét giam, va phén con lai thu dugce dugc tinh ché
bang sic ky cot silicagel (Biotage(nhan hiéu da dugc dang ky) SNAP Cartridge
KP-NH, clorofom:metanol = 99:1 — 85:15). Dung méi dugc chung chtra & 4p
sut giam. Etaﬁol (3,0mL) va hydro clorua trong etyl axetat 4mol/L (62 pL) |
duogc bb sung vao phan con lai thu dugc (30mg), va hén hop duge khudy & nhiét
db trong phong trong 15 phut. Dung méi duge chung cht ra & &p suét gidm, va
dietyl ete duoc bd sung vao phén con lai thu dugc. Sau khi tan vun, phﬁn nbi
trén mit dugc loai bo. Phén con lai thu dugc duoc cd déc & ap suét giam dé thu
duoc hop chat néu & tiéu d& (80mg) la chat vé dinh hinh khéng mau.
Thoi gian luu LC-MS 1,078 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phtt, Ophut(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1297 [M+H]".
Vidu7-2  1,1'-Butan-1,4-diylbis{3-[2-(2-{2-[(6-{3-[(48)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-
yl)amino]etoxy} etoxy)etylJure} tetrahydroclorua

Trietylamin (0,17mL) duoc bd sung vao dung dich ctia N-{2-[2-(2-
aminoetoxy)etoxy]etyl}-6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl } pyrimidin-4-amin trifloaxetat (0,12g) thu
duoc trong Vi du tham khéo 8-3 trong 1,2-dicloetan (10mL), sau d6 dung dich
ctia 1,4-diisoxyanatobutan (8,0mg) trong 1,2-dicloetan (4,0mL) dugc bd sung
timg giot, va hon hop duoc khudy & nhiét d6 trong phong trong 15 phit. Dung
dich phan tmg dugc cb dic & &p suét giam, va sau do, phan con lai duogc tinh ché
bing HPLC diéu ché pha déo (cot (YMC-Actus Triart 5 pm C18 50 x 30 mm),
pha déng (axit trifloaxetic 0,1% trong H,O:axit trifloaxetic 0,1% trong MeCN =
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97:3 = 30:70 — 5:95, 40 mL/phtit) va duoc tinh ché thém bang sic ky cot
silicagel (MORITEX Purif Pack-NH). Dung m6i dugc chung cAtra & ap suét
giam. Etanol (1,5mL) va 2mol/L axit hydrocloric (0,13mL) dugc bd sung vao
phéncbnlaiﬂulduqc(49nu§,vésaudé,dungrnéiduqcchungcétniéépsuét
giam d& thu duoc hop chat néu & tiéu dé (55mg, 61%) 1a chat v6 dinh hinh mau
vang nhat.
Thoi gian luvu LC-MS 0,851 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, 0phut(95:5) — 1,2phit(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1173 [M+H]".
Vidu7-3  1,1-Butan-1,4-diylbis{3-[2-(2-{2-[(5-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl } pyrimidin-2-
yl)amino]etoxy }etoxy)etylJure} hydroclorua

Hop chét néu & tidu d& (32mg) thu duge 1a chat vo dinh hinh mau vang
nhat vé& co ban nhd phan Ung tuong tu nhu trong Vi du 7-2 ngoai trus rang N-{2-
[2-(2-aminoetoxy)etoxy]etyl}-5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl } pyrimidin-2-amin trifloaxetat thu duogc trong
Vi du tham khdo 8-5 duge sa dung thay cho N-{2-[2-(2-
aminoetoxy)etoxy|etyl }-6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-amin trifloaxetat thu dugc trong
Vi du tham khao 8-3.
Thoi gian luvu LC-MS 1,103 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung m6i: H,O:CH;CN(Axit formic 0,1%)
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Gradien: 0,8mL/phut, 0phtt(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1173 [M+H]".
Vidu7-4 1,1'-Butan-1 J4-diylbis{3-[2-(2-{2-[(4-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl } pyridin-2-
yl)amino]etoxy }etoxy)etylJure} pentahydroclorua

Hop chit néu & tiéu dé& (62mg) thu duoc 14 chat vo dinh hinh khéng mau
vé co ban nho phan tng tuong tu nhu trong Vi du 7-2 ngoai trir rang N-{2-[2-(2-
aminoetoxy)etoxy]etyl }-4-{3-[(45)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}pyridin-2-amin trifloaxetat thu dugc trong Vi
du tham khao 8-7 duoc st dung thay cho N-{2-[2-(2-aminoetoxy)etoxy]etyl }-6-
{3-[(4S)-6,8-diclo-2-metyl-1,2,3 ,4-tetrahydroisoquinolin-4-
yl]phenyl} pyrimidin-4-amin trifloaxetat thu dugc trong Vi du tham khéo 8-3.
Thoi gian luu LC-MS 0,806 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung moi: HO:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1171 [M+H]". |
Vi du 7-5 1,1'-Butan-1,4-diylbis[3-(2-{2-[2-(4-{3-[(45)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl}-1H-pyrazol-1-
yl)etoxy]Jetoxy }etyl)ure] diformat

Hop chét néu & tiéu @& (3,1mg, 5,1%) thu duge 14 chét diu khong mau vé
co ban nho phan tng twong ty nhu trong Vi du 7-1 (ma khoéng thuc hién thao tac
tao hydroclorua) ngoai trir rang 2-{2-[2-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-pyrazol-1-yl)etoxy] etoxy jetanamin thu
duoc trong Vi du tham khéo 12-1 duge st dung thay cho 14-(4-{3-[(4S)-6,8-
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diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-yl)-
3,6,9,12-tetraoxatetradecan-1-amin thu dugc trong Vi du tham khao 7-2.
Thoi gian luu LC-MS 1,083 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: HO:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophtt(95:5) — 1,2phut(50:50)
1,0mL/phat, — 1,38phit(3:97)
MS (+) : 1119 [M+H]".
Vidu 7-6 1,1'-Butan-1,4-diylbis{3-[2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} pyridazin-4-
ylamino]etoxy } etoxy)etylJure} pentahydroclorua

Hop chét néu & tiéu d& (34mg, 22%) thu dugc 1a chit v6 dinh hinh mau
vang nhat vé co ban nho phan tmg tuong ty nhu trong Vi du 7-2 ngoal trir ring
N-{2-[2-(2-aminoetoxy)etoxy]etyl }-6-{3- [(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}pyridazin-4-amin trifloaxetat thu dugc trong
Vi du tham khao 8-8 dugc sit dung thay cho N-{2-[2-(2-
aminoetoxy)etoxy]etyl}-6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-amin trifloaxetat thu dugc trong
Vi du tham khao 8-3.
Thoi gian luu LC-MS 0,748 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung m6i: HyO:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophtt(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1173 [M+H]".

-163-



30031

Vidu 7-7 1,1'-Butan-1,4-diylbis{3-[2-(2-{2-[(5-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]Jphenyl} pyridin-2-
yl)amino]etoxy } etoxy)etyl]ure}

Hop chit néu & tiéu dé (4,0mg, 13%) thu dugc la chét rin mau nu nhat vé
co ban nho phan tmg tuong tu nhu trong Vi du 7-2 (ma khéng thuc hién thao tac
tao hydroclorua) ngoai trur rang N-{2-[2-(2-aminoetoxy)etoxy]etyl}-5-{3-[(4S)-
6,8-diclo-2-metyl-1,2,3 ,4¥tetrahydroisoquinolin-4—yl] phenyl}pyridin-2-amin
trifloaxetat thu duoc trong Vi du tham khéo 10-1 dugc st dung thay cho N-{2-
[2-(2-aminoetoxy)etoxy]etyl}-6-{3-[(4S)—6,8—diclo-2—metyl-1,2,3,4- _
tetrahydroisoquinolin-4-yl]phenyl } pyrimidin-4-amin trifloaxetat thu duoc trong
Vi du tham khao 8-3.

Thoi gian luu LC-MS 0,829 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: H,O:CH;CN(Axit formic 0, 1%)

Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)

MS (+) : 1171 [M+H]".

Vidu7-8 1,1'-Benzen-1,4-diylbis{3-[2-(2-{2-[(5-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl } pyridin-2-
yl)amino]etoxy} etoxy)etyl]ure}

Hop chét néu & tiéu d& (4,0mg, 13%) thu dugc 1a chét rin mau niu nhat vé
co ban nh& phan Ung tuong tw nhu trong Vi du 7-2 (ma khong thuc hién thao tac
tao hydroclorua) ngoai trur rang N-{2-[2-(2-aminoetoxy)etoxy]etyl}-5-{3-[(4S)-
6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-yl] phenyl}pyridin-2-amin
trifloaxetat thu dugc trong Vi du tham khéo 10-1 duge st dung thay cho N-{2-
[2-(2-aminoetoxy)etoxy]etyl }-6-{3-[(4 S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-amin trifloaxetat thu dugc trong
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Vi du tham khao 8-3, va 1,4-diisoxyanatobenzen dugc st dung thay cho 1,4-
diisoxyanatobutan.
Thoi gian luu LC-MS 0,845 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1191 [M+H]".
Vidu7-9 1,1'-Butan-1,4-diylbis[3-(2-{2-[2-(5-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl}-2H-tetrazol-2-
yl)etoxy]etoxy}etyl)ure] hydroclorua

Hop chét néu & tiéu dé (62mg) thu duoc 1a chét rin khong mau vé co ban
nhd phan tmg twong tu nhu trong Vi du 7-2 ngoal trur rang 2-{2-[2-(5-{3-[(4S)-
6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} -2H-tetrazol-2-
yl)etoxy]etoxy } etanamin trifloaxetat thu dugc trong Vi du tham khao 12-2 duoc
st dung thay cho N-{2-[2-(2-aminoetoxy)etoxy]Jetyl }-6-{3-[(45)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl } pyrimidin-4-amin trifloaxetat
thu dugc trong Vi du tham khao 8-3.
Thoi gian luu LC-MS 1,099 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: HO:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phtt(50:50)
1,0mL/phtt, — 1,38phut(3:97)
MS (+) : 1123 [M+H]".
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Vidu 7-10 1,1'-Benzen-1,4-diylbis[3-(2-{2-[2-(5-{3-[(45)-6,8-diclo-2-metyl-
1,2,3 ,4-tetrahydroisoquir;olin-4-yl]phenyl }-2H-tetrazol-2-
yl)etoxy]etoxy}etyl)ure] hydroclorua

Hop chét néu & tiéu dé (17mg) thu dugce 1a chét rin khong mau vé co ban
nhd phén Ung twong tw nhu trong Vi du 7-2 ngoai trir rang 2-{2-[2-(5-{3-[(4S)-
6,8-diclo-2-metyl-1,2,3 [A-tetrahydroisoquinolin-4-yl]phenyl}-2H-tetrazol-2-
yl)etoxy]etoxy }etanamin trifloaxetat thu dugc trong Vi du tham khao 12-2 dugc
st dung thay cho N—{2—[2-(2—aminoetoxy)etoxy]etyl}—6—{3-[(48)—6,8-diclo—2-
metyl-1,2,3 4-tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-amin trifloaxetat
thu duoc trong Vi du tham khao 8-3, va 1,4-diisoxyanatobenzen dugc sur dung
thay cho 1,4-diisoxyanatobutan.
Thoi gian luu LC-MS 1,135 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophtit(95:5) — 1,2phtt(50:50)
1,0mL/phtt, — 1,38phut(3:97)
MS (+) : 1143 [M+H]". |
Vidu7-11 1,1'-Benzen-1 4-diylbis{3-[2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-
yl)oxy]etoxy}etoxy)etylJure} trifloaxetat

Hop chit néu & tiéu dé (2,2mg) thu dugc 1a chét v6 dinh hinh mau vang
nhat v& co ban nhd phan tng twong tu nhu trong Vi du 7-2 (ma khong thuc hién
thao tac tao hydroclorua) ngoai trir rang trifloaxetat of 2-(2-{2-[(6-{3-[(45)-6,8-
diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl } pyrimidin-4-
yl)oxy]etoxy }etoxy)etanamin thu dugc trong Vi du tham khao 11-1 duoc su
dung thay cho N-{2-[2-(2-aminoetoxy)etoxy]etyl }-6-{3-[(45)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-amin trifloaxetat
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thu duoc trong Vi du tham khao 8-3, va 1,4-diisoxyanatobenzen duoc st dung
thay cho 1,4-diisoxyanatobutan.
Thoi gian luu LC-MS 0,642 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
C6t: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: H,0:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, 0phut(80:20) — 1,2-1,4phtt(1:99)
MS (+) : 1195 [M+H]".
Vidu 7-12 1,1'-Butan-1,4-diylbis {3-[2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-
yDoxyJetoxy jetoxy)etylJure} tetrahydroclorua

Hop chat néu & tiéu d& (15mg, 60%) thu duoc 14 chét v6 dinh hinh khong
mau vé co ban nhd phan tng tuong tu nhu trong Vi du 7-2 ngoai trir rang
trifloaxetat cta 2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-yl)oxy] etoxy }etoxy)etanamin
thu duoc trong Vi du tham khéo 11-1 duge s dung thay cho N-{2-[2-(2-
aminoetoxy)etoxy|etyl}-6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-amin trifloaxetat thu dugc trong
Vi du tham khao 8-3.
Thoi gian luvu LC-MS 1,143 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophat(95:5) — 1,2phut(50:50)
1,0mL/phit, — 1,38phut(3:97)
MS (+) : 1175 [M+H]".
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Vidu7-13  1,1'-Butan-1,4-diylbis{3-[2-(2-{2-[(5-{3-[(45)-6,8-diclo-2-metyl-
1 ,2,3 ,4-tetrahydroisoquinolin-4-yl]phenyl } pyridazin-3-
yl)amino]etoxy }etoxy)etylJure} tetrahydroclorua
 Hop chét néu & tidu d& (25mg, 46%) thu dugc 1a chat v6 dinh hinh khéng

mau vé co ban nho phan img tuong ty nhu trong Vi du 7-1 ngoai trir rang N-{2-
[2-(2-aminoetoxy)etoxy]etyl}-5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyridazin-3-amin thu dugc trong Vi du tham
khao 10-3 duoc st dung thay cho 14-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-y1)-3,6,9,12-
tetraoxatetradecan-1-amin thu dugc trong Vi du tham khao 7-2.
Thoi gian luu LC-MS 0,744 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophtit(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
hdS(+):1173[h4+}ﬂﬁ.
Vidu 7-14 1,1‘-Benzen—l,4-diy1bis{3-[2-(2—{2-[(6-{3—[(48)—6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-
yl)amino]etoxy }etoxy)etylJure} trifloaxetat

Hop chét néu & tiéu d& (11mg) thu duge 1a chat vo dinh hinh mau vang
nhat vé co ban nho phan mg twong tu nhu trong Vi du 7-2 (ma khong thyc hién
thao tac tao hydroclorua) ngoai trur rang 1,4-diisoxyanatobenzen dugc st dung
thay cho 1,4-diisoxyanatobutan.

Thoi gian lvu LC-MS 0,870 phit

LC:Agilent 1290
ESI/APCI MS:Agilent 6130 |
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: H,O:CH;CN(Axit formic 0,1%)
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Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phtt(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1193 [M+H]".
Vi du 7-15 1,1'-Butan-1,4-diylbis[3-(2-{2-[2-(4-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl}-1H-imidazol-1-
yl)etoxy]etoxy }etyl)ure] hydroclorua

Hop chét néu & tidu dé (15mg) thu duge 12 chét v6 dinh hinh khéng mau
vé co ban nho phan Umg tuong tu nhu trong Vi du 7-1 ngoai trir rang 2-{2-[2-(4-
{3-[(4S)-6,8-diclo-2-metyl-1,2,3 ,4-tetrahydroisoquinolin—4—yl]phenyl}- 1H-
imidazol-1-yl)etoxy]etoxy }etanamin thu dugc trong Vi du tham khéo 13-1 dugc
stt dung thay cho 14-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-y1)-3,6,9,12-
tetraoxatetradecan-1-amin thu dugc trong Vi du tham khao 7-2.
Thoi gian luu LC-MS 0,717 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: HyO:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phut(50:50)
1,0mL/phat, — 1,38phut(3:97)
MS (+) : 1119 [M+H]".
Vidu7-16 1,1'-Benzen-1,4-diylbis(3-{2-[2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-
yl)amino]etoxy } etoxy)etoxy]etyl }ure) hydroclorua

Hop chét néu & tiéu d& (42mg) thu duoc 14 chat vo dinh hinh mau vang
nhat vé co ban nhd phan ing tuong tw nhu trong Vi du 7-1 ngoai trir rang N-(2-
{2-[2-(2-aminoetoxy)etoxy]etoxy };etyl)-6- {3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-amin thu dugc trong .Vi du tham
khao 8-9 duoc sir dung thay cho 14-(4-{3-[(4S)-6,8—diclo-2-ﬁ1etyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-yl)-3,6,9,12-
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tetraoxatetradecan-1-amin thu duoc trong Vi du tham khao 7-2, va 1,4-
diisoxyanatobenzen duge st dung thay cho 1,4-diisoxyanatobutan.
Thoi gian luu LC-MS 0,890 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophtt(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1281 [M+H]".
Vidu7-17  1,1'-Butan-1,4-diylbis(3-{2-[2-(2-{2-[(5-{3-[(45)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl } pyridin-2-
yl)amino]etoxy } etoxy)etoxy] efcyl }ure) hydroclorua
Hop chét néu & tiéu dé (14mg) thu duoc 1a chét rén khong mau vé co ban
nhor phan tmg tuong ty nhu trong Vi du 7-1 ngoai trir ring N-(2-{2-[2-(2-
aminoetoxy)etoxy]etoxy }etyl)-5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl } pyridin-2-amin thu dugc trong Vi du tham
khéao 10-2 duoc st dung thay cho 14-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-y1)-3,6,9,12-
tetraoxatetradecan-1-amin thu duogc trong Vi du tham khao 7-2.
Thoi gian luu LC-MS 0,845 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2;1x50mm
Dung mdi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phtt(3:97)
MS (+) : 1260 [M+H]".
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Vidu7-18 N,N'-(10,17-Dioxo-3,6,21,24-tetraoxa-9,11,16,18-
tetraazahexacosan-1,26-diyl)bis(5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-ylJphenyl} pyridin-2-carboxamit) hydroclorua

Hop chét néu & tidu @& (26mg) thu dugce 13 chit rin khéng mau vé co ban
nho phan Ung twong ty nhu trong Vi du 7-1 ngoal trur rang N-{2-[2-(2-
aminoetoxy)etoxyletyl }-5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyridin-2-carboxamit thu dugc trong Vi du
tham khao 15-1 dugc st dung thay cho 14-(4-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3 4-tetrahydroisoquinolin-4-yl]phenyl }-1H-1,2,3-triazol-1-y1)-3,6,9,12-
tetraoxatetradecan-1-amin thu dugc trong Vi du tham khao 7-2.
Thoi gian luu LC-MS 1,132 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: HyO:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophtt(95:5) — 1,2phtt(50:50)
1,0mL/phat, — 1,38phut(3:97)
MS (+) : 1227 [M+H]".
Vidu7-19  1,1'-Butan-1,4-diylbis(3-{2-[2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl } pyridazin-4-
yl)amino]etoxy } etoxy)etoxy]etyl}ure) hexahydroclorua

Hop chét néu & tidu d& (34mg, 76%) thu duoc 13 chét v6 dinh hinh khéng
mau vé co ban nhd phén Umg twong tu nhu trong Vi du 7-1 ngoai trir rang N-(2-
{2-[2-(2-aminoetoxy)etoxy]etoxy } etyl)-6-{3- [(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyridazin-4-amin thu dugc trong Vi du tham
khao 8-10 duoc st dung thay cho 14-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-y1)-3,6,9,12-
tetraoxatetradecan-1-amin thu duoc trong Vi du tham khao 7-2.
Thoi gian luu LC-MS 0,771 phut
LC:Agilent 1290
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ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1262 [M+H]".
Vidu 7-20 1,1'-Butan-1,4-diylbis {3-[2-(2-{2-[(6-{3-[(45)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} pyrazin-2-
yl)amino]etoxy }etoxy)etylJure} pentahydroclorua

Hop chét néu & tiéu d& (48mg, 69%) thu dugc 14 chat v6 dinh hinh mau
vang vé co ban nhd phan tng tuong tu nhu trong Vi du 7-1 ngoai trir rang N-{2-
[2-(2-aminoetoxy)etoxy]etyl }-6- {(3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrazin-2-amin thu dugc trong Vi du tham
khao 8-4 dugc st dung thay cho 14-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-y1)-3,6,9,12-
tetraoxatetradecan-1-amin thu dugc trong Vi du tham khao 7-2.
Thoi gian luu LC-MS 1,114 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, 0phut(95:5) — 1,2phit(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1173 [M+H]".
Vidu7-21  1,1'-Butan-1,4-diylbis[3-(2-{2-[2-(5-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl }-4H-1,2,4-triazol-3-
yl)etoxy]etoxy }etyl)ure] diformat

Dung dich ctia 1,4-diisoxyanatobutan (3,9 pL) trong clorofom (0,6mL)
duoc bd sung tir tir timg giot vao dung dich cia 2-{2-[2-(5-{3-[(45)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-ylJphenyl}-4H-1,2,4-triazol-3-
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yl)etoxy]etoxy }etanamin (30mg) thu dugc trong Vi du tham khao 14-1 trong
clorofom (0,6mL), va hén hop dugc khudy & nhiét d6 trong phong trong 2 gio.
Dung dich phéan tng dugc c6 dic ¢ ap sudt giam, va sau do, phan con lai thu
duroc duoc tinh ché bing LC-MS didu ché (LC (Agilent 1260), ESIMS (6130
Quadrupole, ESI), c6t (YMC-Actus Triart 5 pm C18 50 x 30 mm), pha dong
(Axit formic 0,1% trong H,O:axit formic 0,1% trong CH3;CN =95:5 — 50:50 —
5:95), 50 mL/pht) dé thu duoc hop chit néu & tidu d& (4,5mg, 13%) 1a chét vo
dinh hinh kh6éng mau.
Thoi gian luu LC-MS 0,973 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophtt(95:5) — 1,2phut(50:50)
1,0mL/phtt, — 1,38phut(3:97)
MS (+) : 1121 [M+H]". |
Vidu7-22  1,1'-Butan-1,4-diylbis{3-[2-(2-{2-[2-(5-{3-[(45)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} -4H-1,2,4-triazol-3-
yl)etoxy]etoxy }etoxy)etylJure} diformat

Hop chit néu & tiéu dé (16mg, 44%) thu dugc 1a chat v dinh hinh khéng
- mau vé co ban nhd phan ung tuong tu nhu trong Vi du 7-21 ngoal trir rang 2-(2-
{2-[2-(5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3 ,4-tetrahydroisoquinolin-4-yl]phenyl}-
4H-1,2,4-triazol-3 -yl)étoxy] etoxy }etoxy)etanamin thu dugc trong Vi du tham
khao 14-3 dugc st dung thay cho 2-{2-[2-(5-{3-[(45)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-4H-1,2,4-triazol-3-yl) etoXy] etoxy}etanamin
thu duoc trong Vi du tham khéo 14-1.
Thoi gian luvu LC-MS 0,989 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
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Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophtit(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phtt(3:97)
MS (+) : 1209 [M+H]".
MS (-) : 1207 [M-HJ".
Vidu7-23  1,1-Butan-1,4-diylbis[3-(2-{2-[2-(5-{3-[(45)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl}-1,3,4-oxadiazol-2-
yl)etoxy]etoxy}etyl)ure] tetraformat

Hop chit néu & tiéu @& (9,3mg, 15%) thu dugc 1 chat v6 dinh hinh khéng
mau vé co ban nho phan tmg tuong ty nhu trong Vi du 7-21 ngoai trur rang 2-{2-
[2-(5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3 ,4-tetrahydroisoquinolin-4-yl]phenyl }-
1,3,4-oxadiazol-2-yl)etoxy]etoxy }etanamin thu dugc trong Vi du tham khao 14-
2 duoc str dung thay cho 2-{2-[2-(5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-4H-1,2,4-triazol-3-yl)etoxy]etoxy} etanamin
thu dugc trong Vi du tham khao 14-1.
Thoi gian uu LC-MS 1,030 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophat(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1123 [M+H]".
Vidu7-24 1,1'-Benzen-1,4-diylbis{3-[2~(2-{2-[2-(4-{3-[(45)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl }-1H-1,2,3-triazol-1-
yl)etoxy]etoxy}etoxy)etylJure} hydroclorua

1,4-diisoxyanatobenzen (4,8mg) dugc bd sung vao dung dich cua 2-(2-{2-
[2-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3 4-tetrahydroisoquinolin-4-yl]phenyl }-
1H-1,2,3-triazol-1-yl)etoxy]etoxy }etoxy)etanamin (40mg) thu dugc trong Vi du
tham khao 7-1 trong clorofom (1,0mL), va hdn hop duge khudy qua dém & nhiét
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d6 trong phong. Dung dich phan tng duoc ¢6 dic, va sau do, ph?m con lai thu
duoc duoc tinh ché bing TLC diéu ché (Fuji Silysia Chemical Ltd.
"CHROMATOREX TLC Plates NH 0,25 mm", clorofom:metanol = 40: 1). Dung
mbi dugc chung cét ra & 4p suét giam, va sau do, phén con lai thu duge duge
hda tan trong metanol. Dung dich 4mol/L cia hydro clorua trong 1,4-dioxan
duoc b sung vao dung dich, va sau d6, dung moéi dugc chung chtra & ap suét
giam d& thu duoc hop chét néu & tidu dé (25mg) 14 chét ran khong mau.
Thoi gian luu LC-MS 1,066 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phit, Ophut(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1229 [M+H]".
Vidu7-25 1,1'-Benzen-1,4-diylbis(3-{2-[2-(2-{2-[(6-{3-[(45)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-
yl)oxy]etoxy }etoxy)etoxy]etyl ure) hydroclorua

Hop chit néu & tiéu d& (32mg) thu dugc 1a chat v6 dinh hinh mau vang
nhat v& co ban nhd phan tng tuong tw nhu trong Vi du 7-1 ngoai trir rﬁng 2-[2-
(2-{2-[(6-{3-[(4S)-6,8-diclo-2-metyl-1 ,2,3,4-tetrahydroisoquinolin-4-
yl]phenyl}pyrimidin-4-yl)oxy]etoxy } etoxy)etoxy] etanamin thu duoc trong Vi
du tham khao 11-2 duoc st dung thay cho 14-(4-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-y1)-3,6,9,12-
tetraoxatetradecan-1-amin thu duoc trong Vi du tham khdo 7-2, va 1,4-
diisoxyanatobenzen dugc st dung thay cho 1,4-diisoxyanatobutan.
Thoi gian lvu LC-MS 0,680 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
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Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(80:20) — 1,2-1,4phut(1:99)
MS (+) : 1283 [M+H]".
Vidy7-26  1,1'-[Btan-1,2-diylbis(oxyetan-2,1-diyl)]bis {3-[2-(2-{2-[2-(4-{3-
[(4S)-6,8-diclo-2—mety1—1,2,3,4-tetrahydroisoquinolin—4—yl]phenyl}—1H—1,2,3-
triazol-1-yl)etoxy]etoxy }etoxy)etylJure} hydroclorua

Trietylamin (17 pL) va dung dich cta 2,2'-[etan-1,2-
diylbis(oxy)]dietanamin trong clorofom (0,5 mol/L, 48 uL) dugc bd sung vao
dung dich cta 4-nitrophenyl [2-(2-{2-[2-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1- |
yl)etoxyJetoxy }etoxy)etyl]carbamat (42mg) thu duoc trong Vi dy tham khéo 16-
1 trong dung moi hdn hop clorofom (1,2mL)-trietylamin (7,8 uL), va hdn hop
duoc khudy & 80°C trong 3 gid. Dung dich phan img dugc cd déc ¢ ap suét giam,
va phan con lai thu dugce dugc tinh ché bang TLC diéu ché (Fuji Silysia
Chemical Ltd. "CHROMATOREX TLC Plates NH 0,25 mm",
clorofom:metanol = 40:1). Dung mdi dugc chung cAt ra & 4p suét giam, va sau
do, phﬁn con lai thu dugce dugc hoa tan trong metanol. Dung dich 4mol/L cua
hydro clorua trong 1,4-dioxan dugc bb sung vao dung dich, va sau d6, dung moi
duoc chung cét ra & ap suét giam dé thu duoc hop chét néu & tidu d& (15mg) 12
chét v6 dinh hinh khong mau.
Thoi gian luu LC-MS 1,036 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophtt(95:5) = 1,2phut(50:50)
1,0mL/phtt, — 1,38phut(3:97)
MS (+) : 1291 [M+Na]".
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Vidu7-27  1,1'-Hexan-1,6-diylbis{3-[2-(2-{2-[2-(4-{3-[(4S)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-ylJphenyl}-1H-1,2,3 -triazol-1-
yl)etoxy]etoxy}etoxy)etyl]ure} hydroclorua

Hop chét néu & tiéu dé (11mg) thu duoc 12 chéit v6 dinh hinh khéng mau
vé co ban nho phan tmg tuong tu nhu trong Vi du 7-1 ngoai trir rang 1,6-
diisoxyanatohexan dugc st dung thay cho 1,4-diisoxyanatobutan.
Thoi gian luvu LC-MS 1,088 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phtt, Ophtt(95:5) — 1,2phut(50:50)
1,0mL/phtt, — 1,38phut(3:97)
MS (+) : 1237 [M+H]".
Vidu7-28  1,1'-Octan-1,8-diylbis{3-[2-(2-{2-[2-(4-{3-[(45)-6,8-diclo-2-
metyl-1,2,3 4-tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-
yl)etoxy] etoxy.} etoxy)etyl]ure} hydroclorua

Hop chit néu & tidu d& (20mg) thu dugc 1a chét v6 dinh hinh khéng mau
vé co ban nhd phan mg tuong tw nhu trong Vi du 7-1 ngoal trr rang 1,8-
diisoxyanatooctan dugc st dung thay cho 1,4-diisoxyanatobutan.
Thoi gian luvu LC-MS 1,139 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung m6i: H;O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phtt, Ophut(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1265 [M+H]".
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Vi du 7-29 1,1'-Butan-1,4-diylbis{3-[14-(5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-2H-tetrazol-2-y1)-3,6,9,1 2-tetraoxatetradec-
1-y1]ure} hydroclorua
Hop chit néu & tiéu d& (60mg) thu duoc 1a chat v6 dinh hinh khong mau

vé co ban nho phan Umg tuong tu nhu trong Vi du 7-1 ngoai tru rang 14-(5-{3-
[(4S)-6,8-diclo-2-metyl-1,2,3 /A-tetrahydroisoquinolin-4-yl]phenyl}-2H-tetrazol-
2-y1)-3,6,9,12-tetraoxatetradecan-1-amin thu duoc trong Vi du tham khao 12-3
duoc st dung thay cho 14-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-y1)-3,6,9,12-
tetraoxatetradecan-1-amin thu duogc trong Vi du tham khao 7-2.

Thoi gian luu LC-MS 1,153 phut
VLC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung mdi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phiit, Ophut(95:5) — 1,2phtt(50:50)

1,0mL/phut, — 1,38phtit(3:97)

MS (+) : 1299 [M+H]".

Vidu7-30 1,1'-Butan-1,4-diylbis{3-[2-(2-{2-[2-(5-{3-[(45)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl }-2H-tetrazol-2-
yl)etoxy]etoxy }etoxy)etylJure} hydroclorua

Hop chét néu & tiéu d& (0,22g) thu dugc la chat ddu khong mau vé co ban

nhd phéan Ung tuong tu nhu trong Vi du 7-1 ngoai trir rang 2-(2-{2-[2-(5-{3-
[(4S)-6,8-diclo-2-metyl-1,2,3 /A-tetrahydroisoquinolin-4-yl]phenyl}-2H-tetrazol-
2-yl)etoxy]etoxy}etoxy)etanamin thu dugc trong Vi dy tham khéo 12-4 dugc su
dung thay cho 14-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3 4-tetrahydroisoquinolin-4-
yl]phenyl}-1H-1,2,3-triazol-1-y1)-3,6,9,1 2-tetraoxatetradecan-1-amin thu dugc
trong Vi du tham khao 7-2.

Thoi gian lvu LC-MS 1,138 phut

LC:Agilent 1290
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ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH3;CN(Axit formic 0,1%)
Gradien: 0,8mL/phtt, Ophut(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1211 [M+H]".
Vidu7-31  1,1'-Butan-1,4-diylbis(3-{2-[2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-~
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl } pyrimidin-4-
yl)oxy]etoxy}etoxy)etoxy]etyl }ure) hydroclorua

Hop chét néu & tiéu dé (76mg) thu dugc 1a chét diu khong méu vé co ban
nhé phan tng tuong tu nhu trong Vi du 7-1 ngoai trir réng 2-[2-(2-{2-[(6-{3-
[(4S)-6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-
yl)oxy]etoxy }etoxy)etoxy]etanamin thu duoc trong Vi du tham khéo 11-2 duoc
st dung thay cho 14-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-y1)-3,6,9,12-
tetraoxatetradecan-1-amin thu dugc trong Vi du tham khao 7-2.
Thoi gian luvu LC-MS 0,654 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(80:20) — 1,2-1,4phut(1:99)
MS (+) : 1263 [M+H]".
Vidu7-32  1,1'-Butan-1,4-diylbis(3-{2-[2-(2-{2-[(5-{3-[(45)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl } pyridazin-3-
yl)amino]etoxy }etoxy)etoxy]etyl }ure) tetrahydroclorua

Hop chat néu & tiéu d& (29mg, 77%) thu dugc 14 chat vo dinh hinh khong
mau vé co ban nho phan tng tuong tu nhu trong Vi du 7-1 ngoai trir rang N-(2-
{2-[2-(2-aminoetoxy)etoxy]etoxy }etyl)-5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyridazin-3-amin thu dugc trong Vi du tham
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khao 10-4 dugc st dung thay cho 14-(4-{3-[(45)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-y1)-3,6,9,12-
tetraoxatetradecan-1-amin thu dugc trong Vi du tham khao 7-2.
'Thoi gian luu LC-MS 0,788 phtt

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung mdi: H,O:CH;CN(Axit formic 0,1%) |

Gradien: 0,8mL/phut, Ophtt(95:5) — 1,2phut(50:50)

1,0mL/phtt, — 1,38phit(3:97)

MS (+) : 1262 [M+H]".

Vidu7-33 1,1'-Butan-1,4-diylbis(3-{2-[2-(2-{2-[(6-{3-[(45)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl } pyrazin-2-

yDamino]etoxy }etoxy)etoxy]etyl }ure) hexahydroclorua

Hop chit néu & tiéu dé (78mg, 76%) thu dugc la chat v6 dinh hinh mau

vang vé& co ban nhd phan Ung tuong tu nhu trong Vi du 7-1 ngoai trx rang N-(2-
{2-[2-(2-aminoetoxy)etoxy]etoxy} etyl)-6-{3 -[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrazin-2-amin thu dugc trong Vi du tham
khao 8-11 dugc st dung thay cho 14-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-y1)-3,6,9,12-
tetraoxatetradecan-1-amin thu duoc trong Vi du tham khao 7-2.

Thoi gian lvu LC-MS 1,154 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung mdi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phut, Ophtt(95:5) — 1,2phut(50:50)

1,0mL/phut, — 1,38phut(3:97)

MS (+) : 1262 [M+H]".
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Vidu7-34  1,1-Etan-1,2-diylbis{3-[2-(2-{2-[2-(4-{3-[(45)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-
yl)etoxy]etoxy }etoxy)etylJure} hydroclorua

Hop chét néu & tiéu dé (30mg) thu dugc 12 chét v6 dinh hinh khong mau
vé co ban nho phan g tuong tu nhu trong Vi du 7-26 ngoai trur rang etan-1,2-
diamin duoc st dung thay cho 2,2'-[etan-1,2-diylbis(oxy)]dietanamin.
Thoi gian luu LC-MS 1,045 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phut(50:50)
1,0mL/phtt, — 1,38phtt(3:97)
MS (+) : 1181 [M+H]".
Vidu7-35 1,1'-Propan-1,3-diylbis{3-[2-(2-{2-[2-(4-{3-[(45)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-
yl)etoxy]etoxy }etoxy)etyl]ure} hydroclorua
Vidu7-36 1,3-Bis[2-(2-{2-[2-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-
yl)etoxy]etoxy }etoxy)etylJure hydroclorua

1,1'-Propan-1,3-diylbis{3-[2-(2-{2-[2-(4-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-
yl)etoxy]etoxy}etoxy)etylJure} hydroclorua (25mg) thu dugc la chét v6 dinh
hinh khéng mau vé co ban nhd phan tng twong tu nhu trong Vi du 7-26 ngoai
trlr réng propane-1,3-diamin dugc st dung thay cho 2,2'-[etan-1,2-
diylbis(oxy)]dietanamin. Pdng thoi, 1,3-bis[2-(2-{2-[2-(4-{3-[(4S)-6,8-diclo-2-
metyl-1 ,2,3.,4—tetrahydroisoquinolin—4-yl]phenyl} -1H-1,2,3-triazol-1-
yl)etoxy]etoxy }etoxy)etyl]ure hydroclorua (13mg) thu dugc la chét v6 dinh hinh
khéng mau.

Vidu 7-35
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Thoi gian luu LC-MS 1,053 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phtt, Ophat(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1195 [M+H]".
Viduy 7-36
Thoi gian luu LC-MS 1,068 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phtt(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1095 [M+H]".
Vidy 7-37 1,1'-(Oxydietan-2,1-diyl)bis{3-[2-(2-{2-[2-(4-{3-[(45)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3 -triazol-1-
yl)etoxy]etoxy etoxy)etylJure} hydroclorua
Hop chét néu & tiéu dé (30mg) thu dugc 1a chét rin khong mau vé co ban
nhd phan tmg tuong ty nhu trong Vi du 7-26 ngoai tr rang 2,2'-oxydietanamin
duoc sit dung thay cho 2,2'-[etan-1,2-diylbis(oxy)]dietanamin.
Thoi gian luu LC-MS 1,052 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: HyO:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophtit(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
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MS (+) : 1225 [M+H]".
Vidu7-38  1,1'-Butan-1,4-diylbis(3-{2-[2-(2-{2-[(5-{3-[(45)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl } pyrimidin-2-
yl)amino]etoxy }etoxy)etoxyletyl jure) hydroclorua

Hop chit néu & tiéu dé (30mg) thu dugc 12 chét v6 dinh hinh khéng mau
vé co ban nhd phan img tuong tw nhu trong Vi du 7-1 ngoai trur rang N-(2-{2-[2-
(2—aminoetoxy)etoxy]etoxy}etyl)-S—{3—[(4S)—6,8—diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-2-amin thu dugc trong Vi du tham
khao 9-1 duogc st dung thay cho 14-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol- 1-y1)-3,6,9,12-
tetraoxatetradecan-1-amin thu duoc trong Vi du tham khao 7-2.
Thoi gian luvu LC-MS 1,134 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung moéi: HyO:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phtt, 0phtt(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1283 [M+Na] ™.
Vidu 7-39 1,1'-Butan-1,4-diylbis{3-[17-(4-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1 -y1)-3,6,9,12,15-
pentaoxaheptadec-1-ylJure} hydroclorua

Dung dich ctia 1,4-diisoxyanatobutan trong 1,2-dicloetan (0,05 mol/L,
1,6mL) dugc bd sung vao dung dich cua 17-(4-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl }-1H-1,2,3-triazol-1-y1)-3,6,9,12,15-
pentaoxaheptadecan-1-amin (0,13g) thu dugc trong Vi du tham khao 7-3 trong
1,2-dicloetan (4,0mL), va hdn hop duge khuéy & nhiét d6 trong phong trong 10
phat. Sau d6, dung dich cua 1,4-diisoxyanatobutan trong 1,2-dicloétan (0,05
mol/L, 0,20mL) dugc bd sung thém vao d6, va hén hgp duge khudy & nhiét d6
trong phong trong 10 phut. Dung dich phan tmg dugc cb déc, va sau d6, phan
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con lai thu duge duoc tinh ché bing HPLC diéu ché pha dao (cot (YMC-Actus
Triart 5 pm C18 50 x 30 mm), pha dong (Axit formic 0,1% trong H,0:axit
formic 0,1% trong MeCN = 95:5 — 80:20 — 50:50 — 5:95, 40 mL/phit). Dung
mdi dugc chung cAtra & ap suét giam, va phé‘m con lai thu duoc dugc tinh ché
béng sic ky cot silicagel (Biotage(nhan hiéu da dugc dang ky) SNAP Cartridge
KP-NH, clorofom:metanol = 99:1 — 85:15). Dung mdi dugc chung chtra & &p
sudt giam. Etanol (3,0mL) va hydro clorua trong etyl axetat 4mol/L (74 pL)
duoc bd sung vao phén con lai thu duoc (0,10g), va hdn hop duoc khuéy & nhiét
dd trong phong trong 15 phit. Dung méi duge chung cAt ra & 4p suét giam, va
dietyl ete duogc bd sung vao phén con lai thu dugce. Sau khi tan vun, phﬁn ndi
trén mat duoc loai bo. Phén con lai thu dugc dugc cb dic & ap suét giam dé thu
duoc hop chét néu & tiéu d& (83mg) 1a chét vo dinh hinh khéng mau.
Thoi gian luvu LC-MS 1,091 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mbi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, 0phtt(95:5) — 1,2phut(50:50)
1,0mL/phtt, — 1,38phut(3:97)
MS (+) : 1283 [M+Na]".
Vidu7-40 1,1'-Butan-1,4-diylbis(3-{2-[2-(2-{2-[(6-{3-[(45)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-
yl)amino]etoxy } etoxy)etoxyletyl jure) trifloaxetat

(1) Paladi-cacbon hoat héa 10% (25mg) dugc bd sung vao dung dich cua
1,1'-Butan-1,4-diylbis[3-(2-{2-[2-(2-azidoetoxy)etoxy]etoxy }etyl)ure] (0,5 g) thu
duoc trong Vi du tham khéo 5-2 trong metanol (10mL) trong m6i truong khi
nito, va hén hop dugc khudy & nhiét 6 trong phong trong 3 gi¢ trong moi
truong khi hydro. Paladi-cacbon hoat héa 10% dugc loc ra nho Celite(R) va

duoc rira bang clorofom, va sau do, cac phan loc duge duoc c6 déc ¢ ap suat
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giam dé thu dugc 1,1'-Butan—l,4-diylbi$[3-(2-{2-[2—(2-

aminoetoxy)etoxy]etoxy tetyl)ure] (0,45g, 99%) la chét ran khong mau.

'H NMR (300 MHz, DMSO-dg) 8 ppm 1,31-1,36 (m, 4H), 2,63 (t, J=5,8Hz, 4H),
2,92-3,00 (m, 4H), 3,12 (q, J=5,8Hz, 4H), 3,31-3,40 (m, 8H), 3,43-3,59 (m,
16H), 5,81 (t, J=5,7Hz, 2H), 5,93 (t, J=5,7Hz, 2H).

MS (+) : 525 [M+H]".

(2) Trietylamin (40 pL) dugc bd sung vao huyén phu cta 4,6-
diclopyrimidin (43mg) va 1,1'-Butan-1 ,4-diylbis[3-(2-{2-[2-(2-
aminoetoxy)etoxy]etoxy }etyljure] (30mg) trong tetrahydrofuran (1,0mL), va
hdn hop duge khuéy & 70°C trong 19 gid. Dung dich phan img dugc cho lam
mét va sau dé duoc c¢6 dic ¢ ap suét giam. Nudc dugce bd sung vao phf?ln con lai
thu duoc, sau d6 1a chiét bang clorofom. Lép hitu co dugc 1am khé trén magie
sulfat khan va dugc loc, va sau do, phén loc duge dugce cd dic & ap suét giam.
Phén con lai thu duge duge tinh ché bang séc ky cot silicagel (Biotage(nhén
hidu d3 duoc ding ky) SNAP Cartridge HP-Sphere, hexan:etyl axetat =99:1 —
0:100 —> clorofom:metanol = 100:0 — 80:20) dé thu duoc 1,1'-Butan-1,4-
diylbis(3-{2-[2-(2-{2- [(6-clopyrimidin-4-yl)amino]etoxy }etoxy)etoxy]etyl }ure)
(28mg, 65%) 1a chat dau khong mau.

'H NMR (300 MHz, CDCl3) § ppm 1,40-1,58 (m, 4H), 3,07-3,25 (m, 4H), 3,29-
3,43 (m, 4H), 3,48-3,75 (m, 28H), 5,32-5,58 (m, 4H), 6,34-6,65 (m, 4H), 8,32 (s,
2H).

MS (+) : 749 [M+H]+.

(3) Vao huyén phti ctia (4S)-6,8-diclo-2-metyl-4-[3 -(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)phenyl]-1,2,3,4-tetrahydroisoquinolin hydroclorua
(41mg) thu dugc trong Vi du tham khao 3-3, 1,1'-Butan-1,4-diylbis(3-{2-[2-(2-
{2-[(6-clopyrimidin—4—yl)amino]etoxy}etoxy)etoxy]etyl}ure) (28mg), va
tetrakis(triphenylphosphin)paladi(0) (6,5mg) trong 1,4-dioxan (1,8mL), dung
dich nuéc natri bicarbonat bao hoa (0,45mL) dugc bd sung trong mdi trudng khi
agon, v& hén hop duoc khudy trong 12 gitr & diéu kién gia nhiét dé hoi luu. (4S)-
6,8-Diclo-2-metyl-4-[3-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)phenyl]-
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1,2,3,4-tetrahydroisoquinolin hydroclorua (42mg),
tetrakis(triphenylphosphin)paladi(0) (13mg), va dung dich nudc natri bicarbonat
bdo hoa (0,23mL) duoc bb sung thém vio d6, va hdn hop dugc khudy trong 6
gio & diéu kién gia nhiét dé hoi luu. Dung dich phan Umg dugc cho lam mét, va
sau do, chét khong hoa tan duoc loc ra. Phén loc thu duogc duoc tinh ché bing
HPLC didu ché pha d&o (cot (YMC-Actus Triart 5 pm C18 50 x 30 mm), pha
dong (axit trifloaxetic 0,1% trong H,O:axit trifloaxetic 0, 1% trong MeCN = 97:3
5 30:70 —> 5:95, 40 mL/phut) d& thu duoc hop chit néu & tidu dé (30mg) 1
chét ddu mau vang nhat.
Thoi gian luvu LC-MS 0,872 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH3CN(Axit formic 0,1%)
Gradien: 0,8mL/phtt, Ophtt(95:5) = 1,2phut(50:50)
1,0mL/phat, — 1,38phtt(3:97)
MS (+) : 1262 [M+H]".

| Céc chu tao cua cac Vi du 7-2 dén 7-40 duoc thé hién trong cac Bang 4-1
dén 4-3 dudi day.
Céc Vi du 7-2 dén 7-40
[Cong thuc 126]

e
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[Bang 4-1]
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[Bang 4-2]
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[Bang 4-3]
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Vidu7-41 1,1'-Benzen-1,4-diylbis[3-(2-{2-[2-({4-[3-(6,8-diclo-2-metyl-

1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]pyridin-2-

yl}amino)etoxy]etoxy }etyl)ure] trifloaxetat
[Cong thirc 127]

Hop chét néu & tiéu d& (16mg) thu dugc 1a chét v6 dinh hinh mau néu nhat
v& co ban nhd phéan Ung tuong ty nhur trong Vi du 7-2 ngoai trir rang N-{2-[2-(2-
aminoetoxy)etoxy]etyl}-4-[3-(6,8-diclo-2-metyl-1,2,3 ,4-tetrahydroisoquinolin-
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4-yD)phenyl]pyridin-2-amin trifloaxetat thu dwoc trong Vi du tham khao 8-6
dwoc st dung thay cho N-{2-[2-(2-aminoetoxy)etoxy]etyl}-6-{3-[(45)-6,8-
diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-ylJphenyl} pyrimidin-4-amin
trifloaxetat thu dugc trong Vi du tham khao 8-3, va 1,4-diisoxyanatobenzen
duoc sir dung thaiy cho 1,4-diisoxyanatobutan.
Thoi gian lvu LC-MS 0,822 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: H,0:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophtt(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1191 [M+H]".
Vidu 7-42 3,3'-Butan-1,4-diylbis{3-[16-(4-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin—4-yl]phenyl}-IH-1,2,3-triazol—1-yl)—4-oxo—
8,11,14-trioxa-3,5-diazahexadec-1-ylJure} format

" Dung dich cta 4-nitrophenyl [2-(2-{2-[2-(4-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-
yl)etoxy]etoxy }etoxy)etyl]carbamat (8 7mg) thu dugc trong Vi du tham khéo 16-
1, 1,1'-Butan-1,4-diylbis[3-(2-aminoetyl)ure] hydroclorua (20mg) thu dugc
trong Vi du tham khao 17-1, va trietylamin (43 uL) trong clorofom (2,0mL)
duoc khudy & 80°C trong 4 gid. Dung dich phan tmg dugc cb dac ¢ ap sudt giam,
va phan con lai thu dugc duoc tinh ché bang HPLC diéu ché pha dao (cot
(YMC-Actus Triart 5 pm C18 50 x 30 mm), pha dong (Axit formic 0,1% trong
H,0:axit formic 0,1% trong MeCN = 95:5 — 80:20 — 50:50 — 5:95, 40
mL/phiit) d& thu duoc hop chit néu & tidu dé (8,0mg) 14 chat rén khong mau.
Thoi gian Iuu LC-MS 0,921 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
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Dung mdi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phtt(50:50)
1,0mL/phut, — 1,38phtt(3:97)
MS (+) : 1381 [M+H]".
Vidu 7-43 1,3-Bis[14-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-y1)-3,6,9,12-
tetraoxatetradec-1-yl]ure hydroclorua

Bis(triclometyl) carbonat (6,5mg) dugc bb sung vao dung dich cta 14-(4-
{3-[(4S)-6,8-diclo-2-metyl-1,2,3 ,4-tetrahydroisoquinolin—4-yl]phényl }-1H-
1,2,3-triazol-1-y1)-3,6,9,12-tetraoxatetradecan-1-amin (85mg) thu dugc trong Vi
du tham khéo 7-2 va trietylamin (45mg) trong clorofom (5,0mL), va hén hop
duoc khudy & nhiét d6 trong phong trong 30 phit. Dung dich phén tng duoc 6
dac ¢ ép suét giam, va sau do, phﬁn con lai thu duoc duogce tinh ché béng HPLC
didu ché pha dao (cot (YMC-Actus Triart 5 pm C18 50 x 30 mm), pha dong
(Axit formic 0,1% trong H,O:axit formic 0,1% trong MeCN = 95:5 — 80:20 =
50:50 — 5:95, 40 mL/phtt). Dung méi dugc chung cht ra & 4p suét giam, va
phan con lai thu duge dugc tinh ché bang séc ky cot silicagel (Biotage(nhén hiéu
d3 duge ding ky) SNAP Cartridge KP-NH, clorofom:metanol = 98:2 — 85:15).
Dung méi duoc chung cit ra & &p sudt giam. Etanol (3,0mL) va hydro clorua
trong etyl axetat 4mol/L (69 pL) dugc bd sung vao phan con lai thu dugc
(82mg), va hon hop duoc khudy & nhiét d6 trong phong trong 15 phit. Dung
mbi dugc chung cit ra & 4p sudt giam, va dietyl ete duge bd sung vio phén con
lai thu dugce. Sau khi tan vun, phén ndi trén mat dugc loai bo. Phén con lai thu
dugc dugce c6 dic & ap sudt giam dé thu dugc hop chit néu & tiéu d& (60mg,
72%) 1 chét v6 dinh hinh khéng mau.
Thoi gian luu LC-MS 0,984 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: HO:CH;CN(Axit formic 0,1%)
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Gradien: 0,8mL/phtt, Ophut(95:5) — 1,2phuat(50:50)

1,0mL/phut, — 1,38phut(3:97)

MS (+) : 1183 [M+H]".

Vidu7-44 1,3-Bis[14-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-y1)-3,6,9,12-
tetraoxatetradec-1-yl]ure hydroclorua

Hop chét néu & tiéu d& (19mg, 22%) thu duoc 14 chét v6 dinh hinh khéng

mau vé co ban nhd phan tng twong ty nhu trong Vi du 7-43 ngoai trir rang 17-
(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3 ,4-tetrahydroisoquinolin-4-yl]phenyl }-1H-
1,2,3-triazol-1-y1)-3,6,9,12,15 -pentaoxaheptadecan-1-amin thu dugc trong Vidu
tham khéao 7-3 duoc st dung thay cho 14-(4-{3-[(45)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1 -y1)-3,6,9,12-
tetraoxatetradecan-1-amin thu duoc trong Vi du tham khao 7-2.

Thoi gian luu LC-MS 1,094 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung mdi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phtt, Ophtt(95:5) — 1,2phut(50:50)

1,0mL/phut, — 1,38phut(3:97)

MS (+) : 1271 [M+H]".
Vidy7-45 1,1'-Benzen-1,4-diylbis{3-[14-(4-{3-[(4S)-6,8-diclo-2-metyl-

1,2,3 ,4-tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-y1)-3,6,9,12-
tetraoxatetradec-1-ylJure} hydroclorua
Hop chét néu & tiéu d& (47mg, 61%) thu dugc 1a chét v6 dinh hinh khong

mau vé co ban nhd phan Ung tuong tw nhu trong Vi du 7-1 ngoai trur rang 1,4-
diisoxyanatobenzen dugc sit dung thay cho 1,4-diisoxyanatobutan.

Thoi gian luu LC-MS 1,004 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

-192-



30031

Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phat(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1317 [M+H]".
Vidu7-46 1,1'-Benzen-1 ,4-diylbis{3-[17-(4-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3 ,4-tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-y1)-3,6,9,1 2,15-
pentaoxaheptadec-1-ylJure} hydroclorua

Hop chit néu & tiéu d& (51mg, 62%) thu dugc 14 chat v6 dinh hinh khong
mau vé co ban nhd phan ng tuwong tu nhu trong Vi du 7-1 rigoai trir rang 17-(4-
{3-[(4S)—6,8-diclo—2-metyl-1,2,3,4—tetrahydroisoquinolin—4-yl]phenyl}-IH—
1,2,3-triazol-1-y1)-3,6,9,12,15 -pentaoxaheptadecan-1-amin thu dugc trong Vidu
tham khao 7-3 duoc st dung thay cho 14-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1 -y1)-3,6,9,12-
tetraoxatetradecan-1-amin thu duoc trong Vi du tham khao 7-2, va 1,4-
diisoxyanatobenzen dugc sit dung thay cho 1,4-diisoxyanatobutan.
Thoi gian luu LC-MS 1,021 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mbi: H,0:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophtt(95:5) — 1,2phat(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1405 [M+H]".

Céc chu tao ctia cac Vi du 7-42 dén 7-46 duge thé hién trong Bang 5-1
dudi day.
Céc Vi du 7-42 dén 7-46
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[Cong thic 128]
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Vidu8-1 N,N'-Bis[2-(2-{2-[(5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyridin-2-

yl)amino]etoxy } etoxy)etyl]butandiamit hydroclorua
[Cong thirc 129]

Trietylamin (17 pL) va dung dich clia butandioyl diclorua trong 1,2-
dicloetan (0,5 mol/L, 46 pL) dugc bd sung vao dung dich cua N-{2-[2-(2-
aminoetoxy)etoxyletyl}-5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
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tetrahydroisoquinolin-4-yl]phenyl} pyridin-2-amin trifloaxetat (30mg) thu dugc
trong Vi du tham khao 10-1 trong 1,2-dicloetan (1,0mL), va hén hop duge
khudy qua dém & nhiét d6 trong phong. Dung dich phéan tng duoc tinh ché bing
HPLC didu ché pha dao (c6t (YMC-Actus Triart 5 um C18 50 x 30 mm), pha
dong (axit trifloaxetic 0,1% trong H,0:axit trifloaxetic 0,1% trong MeCN =
90:10 —» 20:80 —> 5:95, 40 mL/phut). Dung méi dugc chung cat ra & &p suét
giam, va sau d6, dung dich nudc natri bicarbonat béo hoa dugc bd sung vao
phén con lai, sau do 1a chiét béng clorofom. Lép hitu co dugc 1am kho trén
magie sulfat khan va dugc loc, va sau dé,'phén loc dugce dugc c6 dic ¢ ap suét
giam. Phan con lai thu duoc duge hda tan trong etanol. Dung dich 4mol/L cia
hydro clorua trong 1,4-dioxan dugc bd sung vao dung dich, va sau d6, dung moi
dugc chung chtra & ap sut giam @8 thu duoc hop chét néu & tiéu dé (14mg) 1a
chét rén khong mau.
Thoi gian luu LC-MS 0,823 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mbi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phut(50:50)
1,0mL/phtt, — 1,38phtt(3:97)
MS (+) : 1113 [M+H]". ,
Vidu8-2  (2R,3R)-N,N'-Bis[2-(2-{2-[(5-{3-[(48)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}pyridin-2-yl)amino]etoxy } etoxy)etyl]-2,3-
dihydroxybutandiamit hydroclorua

Vao dung dich ciia N-{2-[2-(2-aminoetoxy)etoxy]etyl }-5-{3-[(45)-6,8-
diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} pyridin-2-amin
trifloaxetat (45mg) thu dugc trong Vi du tham khao 10-1 trong N,N-
dimetylformamit (1,0mL), O-(7-azabenzotriazol-1-yl)-N,N,N',N'-
tetrametyluronium hexaflophosphat (27mg), N,N-diisopropyletylamin (12 ul),
va axit L-(+)-tartaric (5,4mg) duoc bd sung, va hdn hop dugc khudy qua dém &
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nhiét d6 trong phong. Dung dich phén tmg duoc tinh ché bing HPLC diéu ché
pha dao (cot (YMC-Actus Triart 5 pm C18 50 x 30 mm), pha dong (axit
trifloaxetic 0,1% trong H,O:axit trifloaxetic 0,1% trong MeCN = 90:10 — 20:30
5 5:95, 40 mL/phiit) va duoc tinh ché thém bing TLC diéu ché (Fuji Silysia
Chemical Ltd. "CHROMATOREX TLC Plates NH 0,25 mm",
clorofom:metanol = 20:1). Dung mo6i dugc chung cAt ra & 4p suét giam, va sau
do, phén con lai thu duogc duoc hoa tan trong metanol. Dung dich 4mol/L cia
hydro clorua trong 1,4-dioxan dugc bd sung vao dung dich, va sau d6, dung mdi
dugc chung cét ra & &p sut giam d& thu duge hop cht néu & tidu dé (10mg) 12
chét ran khoéng mau.
Thoi gian luu LC-MS 0,809 phat
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phut(50:50)
1,0mL/phat, — 1,38phut(3:97)
MS (+) : 1145 [M+H]".
Vi du 8-3 N,N'-Bis[2-(2-{2-[(5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl } pyridin-2-
yl)amino]etoxy }etoxy)etyl]hexandiamit hydroclorua

Hop chit néu & tidu dé (21mg) thu duge 1a chét rin khéng mau vé co ban
nho phan Umg tuong tu nhu trong Vi du 8-1 ngoai trix rang hexandioyl diclorua
duoc st dung thay cho Butandioyl diclorua.
Thoi gian luu LC-MS 0,833 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung m6i: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phut(50:50)
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1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1141 [M+H]".
Vidu8-4 N,N'-Bis[2-(2-{2-[(5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyridin-2-yl)amino]etoxy } etoxy)etyl]benzen-
1,2-dicarboxamit hydroclorua

Hop chét néu & tiéu dé (12mg) thu duogc 12 chét rin khong méau vé co ban
nhd phan Ung tuong tu nhu trong Vi du 8-1 ngoai tru réng benzen-1,2-
dicarbonyl diclorua dugc st dung thay cho butandioyl diclorua.
Thoi gian luu LC-MS 0,861 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: HyO:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophtt(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1161 [M+H]".
Vidu8-5  (2R,3R)-N,N'-Bis[2-(2-{2-[2-(4-{3-[(45)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl }-1H-1,2,3 -triazol-1-
yl)etoxy]etoxy }etoxy)etyl]-2,3-dihydroxybutandiamit hydroclorua

Vao dung dich ctia 2-(2-{2-[2-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-
yl)etoxy]etoxy }etoxy)etanamin (40mg) thu duge trong Vi du tham khao 7-1
trong N,N-dimetylformamit (1,0mL), O-(7-azabenzotriazol-1-yl)-N,N,N',N'-
tetrametyluronium hexaflophosphat (28mg), N,N-diisopropyletylamin (13 pL),
va dung dich ctia axit L-(+)-tartaric trong N,N-dimetylformamit (0,5 mol/L, 60
ulL) dugc bd sung, va hdn hop duge khudy qua dém & nhiét d6 trong phong.
Dung dich phan tmg dugc tinh ché bing HPLC diéu ché pha do (cot (YMC-
Actus Triart 5 pm C18 50 x 30 mm), pha dong (axit trifloaxetic 0,1% trong
H,0:axit trifloaxetic 0,1% trong MeCN = 90:10 — 20:80 — 5:95, 40 mL/phut)
va duoc tinh ché thém bing TLC diéu ché (Fuji Silysia Chemical Ltd.
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"CHROMATOREX TLC Plates NH 0,25 mm", clorofom:metanol = 20:1). Dung
mbi duoc chung cét ra & 4p suét giam, va sau do, phén con lai thu duge duge
hoa tan trong metanol. Dung dich 4mol/L ctia hydro clorua trong 1,4-dioxan
duoc bd sung vao dung dich, va sau d6, dung méi dugc chung cht ra & 4p sudt
giam dé thu duoc hop chét néu & tiéu dé (14mg) 1a chét v6 dinh hinh khéng mau.
Thoi gian luu LC-MS 1,013 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: HyO:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/pht, Ophut(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1183 [M+H]".
Vidu8-6  N,N-Bis[2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl } pyrazin-2-
yl)amino]etoxy } etoxy)etyl]Butandiamit pentahydroclorua

Hop chét néu & tiéu d& (23mg, 31%) thu dugc 14 chat v6 dinh hinh mau
vang vé co ban nhd phan tmg tuong tu nhu trong Vi du 8-1 ngoai trir rang N-{2-
[2-(2-aminoetoxy)etoxy]etyl }-6-{3 -[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrazin-2-amin thu dugc trong Vi du tham
khao 8-4 dugc st dung thay cho N-{2-[2-(2-aminoetoxy)etoxy]etyl}-5-{3-[(45)-
6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} pyridin-2-amin
trifloaxetat thu duoc trong Vi du tham khao 10-1.
Thoi gian luu LC-MS 1,108 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phtt(50:50)
1,0mL/phut, — 1,38phut(3:97)
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MS (+) : 1115 [M+H]".

Vidu8-7 1-[(5-{3-[(4S)-6,8-Diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-
yl]phenyl}pyridin—Z—yl)amino]—N—[2—(2—{2-[(5-{3-[(4S)-6,8-diclo-2—metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} pyridin-2-
'yl)amino]etoxy }etoxy)etyl]-10-0x0-3,6,1 2-trioxa-9-azatetradecan-14-amit |
hydroclorua

Hop chét néu & tidu dé& (12mg) thu duoc la chét ran khéng mau vé co ban

nhd phan Ung twong tu nhu trong Vi du 8-1 ngoai trir ring 2,2'-oxydiaxetyl
clorua dugc str dung thay cho Butandioyl diclorua.

Thoi gian luu LC-MS 0,827 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung mdi: HO:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phit, Ophtit(95:5) — 1,2phut(50:50)

1,0mL/phut, — 1,38phut(3:97)

MS (+) : 1129 [M+H]".

Vi du 8-8 (2R,3R)-N,N'-Bis[2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin—4-y1]phenyl}pyrimidin—4—yl)amino]etoxy}etoxy)etyl]—2,3-
dihydroxybutandiamit hydroclorua

Hop chét néu & tiéu dé (60mg) thu dugc 1a chét v6 dinh hinh mau vang

nhat vé& co ban nhd phan tmg tuong tu nhu trong Vi du 8-2 ngoai trr rang N-{2-
[2-(2-aminoetoxy)etoxyletyl }-6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-amin vé co ban thu dugc bing
cach tinh ché N-{2-[2-(2-aminoetoxy)etoxy]etyl}-6-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-amin  trifloaxetat  thu
duoc trong Vi du tham khéo 8-3 bang sic ky cét silicagel (Biotage(nhan hiéu da
duoc dang ky) SNAP Cartridge KP-NH, clorofom:metanol = 100:0 — 85:15)
dugc st dung thay cho N-{2-[2-(2-aminoetoxy)etoxy]etyl }-5-{3-[(45)-6,8-
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diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl } pyridin-2-amin

trifloaxetat thu duoc trong Vi du tham khao 10-1.

Thoi gian lvu LC-MS 0,823 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung méi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phut, Ophtt(95:5) — 1,2phut(50:50)

1,0mL/phut, — 1,38phut(3:97)

MS (+) : 1147 [M+H]".

Vidu8-9  (2S,3S)-N,N'-Bis[2-(2-{2-[2-(4-{3-[(45)-6,8-diclo-2-metyl-1,2,3,4-

tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-

yl)etoxyJetoxy }etoxy)etyl]-2,3-dihydroxybutandiamit hydroclorua
N,N-diisopropyletylamin (29mg), va axit D-(-)-tartaric (13mg) dugc bb

sung vao dung dich cua 2-(2-{2-[2-(4-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-

tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-

yl)etoxy]etoxy } etoxy)etanamin (0,10g) thu dwoc trong Vi du tham khao 7-1

trong N;N—dimetylformamit (5,0mL), O-(7-azabenzotriazol-1-yl)-N,N,N',N'-

tetrametyluronium hexaflophosphat (85mg), va hén hop duoc khudy & nhiét do

trong phong trong 3 gi¢. Dung dich phan tmg dugc b dic, va sau do, phén con

lai thu duoc dugc tinh ché bang sic ky cot silicagel (Biotage(nhén hiéu d3 dugc

ding ky) SNAP Cartridge KP-NH, clorofom:metanol = 100:0 — 70:30). Dung

moi duoc chung chtra & 4p sudt giam, va phﬁn con lai thu dugc duoc hoa tan

trong etanol (5,0mL). Hydro clorua trong etyl axetat 4mol/L (0,20mL) dugc bb

sung vao dung dich. Dung m6i duoc chung cht ra & &p suét giam dé thu duoc

hop chét néu & tiéu dé (15mg) 1a chét vo dinh hinh khéng mau.

Thoi gian luu LC-MS 1,010 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
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Dung mbi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, O0phtt(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1183 [M+H]".
Vidug-10  (2R,3R)-N,N-Bis{2-[2-(2-{2-[(6-{3-[(45)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl } pyrimidin-4-
yl)amiho] etoxy }etoxy)etoxyJetyl }-2,3-dihydroxybutandiamit hydroclorua

Hop chét néu & tiéu d (60mg) thu duoc 14 chit v6 dinh hinh mau vang
nhat v& co ban nhd phan Ung tuong tu nhu trong Vi du 8-2 ngoal trir rang N-(2-
{2-[2-(2-aminoetoxy)etoxy]etoxy }etyl)-6-{3-[(4S)-6, 8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl}pyrimidin-4-amin thu dugc trong Vi duy tham
khao 8-9 duoc st dung thay cho N-{2-[2-(2-aminoetoxy)etoxy]etyl}-5-{3-[(45)-
6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} pyridin-2-amin
trifloaxetat thu dugc trong Vi du tham khao 10-1.
Thoi gian luu LC-MS 0,861 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1235 [M+H]".
Vidu8-11  1-[(6-{3-[(4R)-6,8-Diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-
4-yl]phenyl} pyrimidin-4-yl)amino]-N-{2-[2-(2-{2-[(6-{3- [(4S)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl } pyrimidin-4-
yl)amino]etoxy } etoxy)etoxy]etyl}-13-ox0-3,6,9,15-tetraoxa-1 2-azaheptadecan-
17-amit hydroclorua

Hop chét néu & tiéu d& (30mg) thu duoc la chat vo dinh hinh khéng mau
v& co ban nhé phan tmg tuong tw nhu trong Vi du 8-1 ngoai trir rang N-(2-{2-[2-
(2-aminoetoxy)etoxy]etoxy }etyl)-6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
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tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-amin thu duoc trong Vi du tham
khao 8-9 dugc st dung thay cho N-{2-[2-(2-aminoetoxy)etoxy]etyl}-5-{3-[(4S)-
6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-yl] phenyl}pyridin-2-amin
trifloaxetat thu duoc trong Vi du tham khéao 10-1, va 2,2'-oxydiaxetyl clorua
duoc st dung thay cho butandioyl diclorua.
Thoi gian luu LC-MS 0,882 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,0:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1219 [M+H]".
Vidug8-12  N,N-Bis{2-[2-(2-{2-[(6-{3-[(45)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-
yl)amino]etoxy } etoxy)etoxy]etyl } butandiamit hydroclorua

Hop chét néu & tiéu d& (47mg) thu duoc la chat v6 dinh hinh khong méau
vé co ban nhd phan ting tuong tu nhu trong Vi du 8-1 ngoai trir rang N-(2-{2-[2-
(2-aminoetoxy)etoxy] etoxy }etyl)-6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-amin thu dugc trong Vi du tham
khao 8-9 duoc st dung thay cho N-{2-[2-(2-aminoetoxy)etoxy]etyl}-5-{3-[(4S)-
6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-ylJphenyl } pyridin-2-amin
trifloaxetat thu dugc trong Vi du tham khao 10-1.
Thoi gian luvu LC-MS 0,884 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) = 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
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MS (+) : 1203 [M+H]".
Vidu8-13 N,N'-Bis{2-[2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-
yl)amino]etoxy} etoxy)etoxy]etyl } hexandiamit hydroclorua

Hop chit néu & tiéu d& (47mg) thu duge la chét vo dinh hinh khong mau
vé co ban nhd phan tmg tuong ty nhu trong Vi du 8-1 ngoai trir rang N-(2-{2-[2-
~ (2-aminoetoxy)etoxy]etoxy }etyl)-6-{3 -[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl } pyrimidin-4-amin thu dugc trong Vi du tham
khao 8-9 duoc sir dung thay cho N-{2-[2-(2-aminoetoxy)etoxy]etyl}-5-{3-[(4S)-
6,8-diclo-2-metyl-1,2,3 [4-tetrahydroisoquinolin-4-yl]phenyl}pyridin-2-amin
trifloaxetat thu duoc trong Vi du tham khéo 10-1, va hexandioyl diclorua duoc
st dung thay cho butandioyl diclorua.
Thoi gian luu LC-MS 0,894 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phat(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1231 [M+H]".
Vidu8-14 (2R,3R)-N-[2-(2-{2-[(5-{3-[(4R)-6,8-Diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyridazin-3-yl)amino]etoxy} etoxy)etyl]-N'-
[2-(2-{2-[(5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3 ,4-tetrahydroisoquinolin-4-
yl]phenyl } pyridazin-3-yl)amino]etoxy } etoxy)etyl]-2,3 -dihydroxybutanamit
tetrahydroclorua

Trietylamin (14 pL), 1-etyl-3-(3-dimetylaminopropyl)carbodiimit
hydroclorua (19mg), va 1-hydroxybenzotriazol monohydrat (15mg) duogc b6
sung vao dung dich cua N-{2-[2-(2-aminoetoxy)etoxy]etyl }-5-{3-[(45)-6,8-
diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} pyridazin-3-amin
(51mg) thu dugc trong Vi du tham khao 10-3 va axit L-(+)-tartaric (7,4mg)

-203-



30031

trong N,N-dimetylformamit (0,3mL), va hdn hop duge khqu & nhiét do trong
phong trong 4 gid. Dung dich phan ing dugc tinh ché bing HPLC diéu ché pha
dao (cot (YMC-Actus Triart 5 pm C18 50 x 30 mm), pha dong (Axit formic
0,1% trong H,0:axit formic 0,1% trong MeCN = 95:5 — 80:20 — 50:50 —
5:95, 40 mL/phit). Dung méi duoc chung cAt ra & 4p suét giam, va phan con lai
thu duoc dugc tinh ché bang sic ky cot silicagel (Biotage(rthan hiéu d& duoc
dang ky) SNAP Cartridge KP-NH, clorofom:metanol = 100:0 — 80:20). Dung
mbi duoc chung cit ra & 4p sut giam, va phan con lai thu dugc (37mg) dirgc
hoa tan trong etanol (1,0mL). Axit hydrocloric 2mol/L (0,20mL) dugc bd sung
vao dung dich, va hdn hop duge khuéy & nhiét do trong phong trong 10 phut.
Dung moi dugc chung cAt ra & 4p suét gidm d8 thu duoc hop chit néu & tiéu dé
(35mg, 55%) la chét vé dinh hinh khéng mau.
Thoi gian luu LC-MS 0,734 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,0:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phut(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1147 [M+H]".
Vidu8-15 (2R,3R)-N,N'-Bis[2-(2-{2-[2-(5-{3-[(45)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl}-4H-1,2,4-triazol-3-
yl)etoxy]Jetoxy }etoxy)etyl]-2,3-dihydroxybutandiamit diformat

Dung dich cta axit L-(+)-tartaric (6,3mg) trong N,N-dimetylformamit
(1,0mL) duoc b sung tlr tir timg giot vao dung dich cia 2-(2-{2-[2-(5-{3-[(4S)-
6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl } -4H-1,2,4-triazol-
3-yl)etoxy]etoxy }etoxy)etanamin (50mg) thu dugc trong Vi du tham khao 14-3,
1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua (27mg), 1-
hydroxybenzotriazol monohydrat (21mg), va trietylamin (20 pL) trong clorofom
(1,0mL), va hén hop dugc khudy & nhiét d6 trong phong trong 5 gid. Dung dich
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phan tng duoc c6 dic & ap sut giam, va sau do, phén con lai thu dugc duogc
tinh ché bang LC-MS diéu ché (LC (Agilent 1260), ESIMS (6130 Quadrupole,
ESI), cot (YMC-Actus Triart 5 pm C18 50 x 30 mm), pha dong (Axit formic
0,1% trong H,0:axit formic 0,1% trong CH;CN = 95:5 — 50:50 — 5:95), 50
mL/phtt) dé thu dugc hop chat néu & tiéu dé (7,0mg, 13%) 1a chét v6 dinh hinh
mau vang.
Thoi gian luu LC-MS 0,985 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phtt(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1183 [M+H]".
Vidu8-16 (2R,3R)-N,N'-Bis[2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-yl)oxy]etoxy} etoxy)etyl]-2,3-
dihydroxybutandiamit hydroclorua

Hop chét néu & tiéu d& (54mg) thu duoc 14 chét v6 dinh hinh khong mau
v& co ban nhd phan tmg tuong ty nhu trong Vi du 8-2 ngoai trur rang 2-(2-{2-
[(6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-
yl]phenyl } pyrimidin-4-yl)oxy]etoxy } etoxy)etanamin thu dugc trong Vi du tham
khao 11-1 dugc st dung thay cho N-{2-[2-(2-aminoetoxy)etoxy]etyl}-5-{3-
[(4S)-6,8-diclo-2-metyl-1,2,3 ,A-tetrahydroisoquinolin-4-yl]phenyl } pyridin-2-
amin trifloaxetat thu dugc trong Vi du tham khao 10-1.
Thoi gian lvu LC-MS 1,133 phat
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophut(95:5) — 1,2phut(50:50)
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1,0mL/phtt, — 1,38phut(3:97)
MS (+) : 1149 [M+H]
Vidu8-17 (2R,3R)-N,N'-Bis{2-[2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl } pyrimidin-4-
yl)oxy]etoxy }etoxy)etoxyJetyl}-2,3-dihydroxybutandiamit hydroclorua

Hop chét néu & tiéu dé (60mg) thu dugc 1a chat vé dinh hinh khong mau
v& co ban nho phan Umg twong tu nhu trong Vi du 8-2 ngoai trur rang 2-[2-(2-{2-
[(6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-
yl]phenyl} pyrimidin-4-yl)oxyletoxy} etoxy)etoxy] etanamin thu dugc trong Vi
du tham khéo 11-2 dugc sir dung thay cho N-{2-[2-(2-aminoetoxy)etoxy]etyl }-
5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3 J4-tetrahydroisoquinolin-4-yl]phenyl} pyridin-
2-amin trifloaxetat thu dugc trong Vi du tham khao 10-1.
Thoi gian luu LC-MS 1,161 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mdi: H,0:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophtt(95:5) — 1,2phut(50:50)
1,0mL/phtt, — 1,38phut(3:97)
MS (4) : 1237 [M+H]".
Vidy8-18 1-[(6-{3-[(4R)-6,8-Diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-
yl]phenyl } pyrimidin-4-yl)oxy]-N-{2-[2-(2-{2-[(6-{3-[(4S)-6, 8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-
yl)oxy]etoxy}etoxy)etoxyJetyl}-13-0x0-3,6,9,15-tetraoxa- 12-azaheptadecan-17-
amit hydroclorua

Hop chét néu & tiéu d& (75mg) thu dugc 14 chat v6 dinh hinh khéng mau
vé co ban nho phan ung tuong ty nhu trong Vi du 8-2 ngoai trur rang 2-[2-(2-{2-
[(6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-
yl]phenyl} pyrimidin-4-yl)oxy]etoxy} etoxy)etoxy]etanamin thu dugc trong Vi
du tham khéo 11-2 dugc sir dung thay cho N-{2-[2-(2-aminoetoxy)etoxy]etyl}-
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5-{3- [(48)-6,8—diclo-2¥metyl- 1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl } pyridin-

2-amin trifloaxetat thu dugc trong Vi du tham khao 10-1, va axit diglycolic dugc

str dung thay cho axit L-(+)-tartaric.

Thoi gian luu LC-MS 1,189 phut

LC:Agilent 1290

ESI/APCIMS:Agilent 6130

Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung m6i: H,O:CH3;CN(Axit formic 0,1%)

Gradien: 0,8mL/phut, Ophtit(95:5) — 1,2phut(50:50)

1,0mL/phtt, — 1,38phut(3:97)

MS (+) : 1221 [M+H]".

Vidu8-19 (2R,3R)—N,N‘-Bis{2-[2-(2-{2—[(5-{3-[(4S)—6,8—diclo-2-mety1—

1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl}pyridazin-3-

yl)amino]etoxy } etoxy)etoxyletyl}-2,3 -dihydroxybutandiamit tetrahydroclorua
Hop chét néu & tidu d& (18mg, 41%) thu duoc 13 chét v6 dinh hinh khong

mau vé co ban nhd phan g twong ty nhu trong Vi du 8-14 ngoai trir rang N-(2-

{2-[2-(2-aminoetoxy)etoxy]etoxy } etyl)-5-{3- [(4S)-6,8-diclo-2-metyl-1,2,3,4-

tetrahydroisoquinolin-4-yl]phenyl} pyridazin-3-amin thu dugc trong Vi du tham

khao 10-4 dwoc st dung thay cho N-{2-[2-(2-aminoetoxy)etoxy]etyl}-5-{3-

[(4S)-6,8-diclo-2-metyl-1,2,3 4-tetrahydroisoquinolin-4-yl]phenyl} pyridazin-3-

amin thu dugc trong Vi du tham khao 10-3.

Thoi gian luu LC-MS 0,758 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung méi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phtt, Ophut(95:5) — 1,2phut(50:50)

1,0mL/phut, — 1,38phut(3:97)

MS (+) : 1235 [M+H]".
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Vi du 8-20 (2R,3R)-N,N'-Bis{2-[2-(2-{2-[(6-{3-[(45)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrazin-2-yl)amino]etoxy} etoxy)etoxyletyl}-
2,3-dihydroxybutandiamit tetrahydroclorua

Hop chit néu & tiéu d& (25mg, 35%) thu dugc la chét vé dinh hinh mau
vang vé co ban nho phén tmg tuong tw nhu trong Vi du 8-14 ngoai trir ring N-
(2-{2-[2-(2-aminoetoxy)etoxy]etoxy } etyl)-6-{3- [(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl } pyrazin-2-amin thu dugc trong Vi du tham
khao 8-11 duoc sir dung thay cho N-{2-[2-(2-aminoetoxy)etoxy]etyl}-5-{3-
[(4S)-6,8-diclo-2-metyl-1,2,3 [4-tetrahydroisoquinolin-4-yl]phenyl} pyridazin-3-
amin thu duoc trong Vi du tham khao 10-3.
Thoi gian luvu LC-MS 1,131 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mbi: H,O:CH;CN(Axit formic 0, 1%)
Gradien: 0,8mL/phut, Ophtt(95:5) — 1,2phut(50:50)
1,0mL/phat, — 1,38phut(3:97)
MS (+) : 1235 [M+H]".
Vidu8-21 (2R,3R)-N,N'-Bis{2-[2-(2- {2-[(5-{3 -[(4S)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-2-
ylamino]etoxy}etoxy)etoxyJetyl} -2,3-dihydroxybutandiamit format

Hop chit néu & tiéu dé (8,0mg, 6,0%) thu dugc 1a chat v dinh hinh khong
mau vé co ban nhd phan tmg tuong tu nhu trong Vi du 8-2 (ma khong thyc hién
thao tac tao hydroclorua) ngoai trir rang N-(2-{2-[2-(2-
aminoetoxy)etoxyletoxy jetyl)-5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-2-amin thu dugc trong Vi du tham
khao 9-1 duoc st dung thay cho N-{2-[2-(2-aminoetoxy)etoxy]etyl}-5-{3-[(4S)-
6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-ylJphenyl } pyridin-2-amin
trifloaxetat thu duoc trong Vi du tham khao 10-1.
Thoi gian luu LC-MS 1,119 phut
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LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung m6i: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phtt, Ophtt(95:5) — 1,2phtt(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1235 [M+H]".
Vi du 8-22 N,N'-Bis{2-[2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl} pyrimidin-4-
yl)oxy]etoxy}etoxy)etoxy]etyl }Butandiamit hydroclorua

Hop chitnéu & tiéu dé (40mg) thu dugc 1a chat v6 dinh hinh khong mau
vé co ban nhd phan tmg twong tu nhu trong Vi du 8-1 ngoal trix rang 2-[2-(2-{2-
[(6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3 ,4-tetrahydroisoquinolin-4-
yl]phenyl } pyrimidin-4-yl)oxyJetoxy } etoxy)etoxy]etanamin thu duoc trong Vi
du tham khdo 11-2 dugc st dung thay cho N-{2-[2-(2-aminoetoxy)etoxy]etyl}-
5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3 ,A-tetrahydroisoquinolin-4-yl]phenyl} pyridin-
2-amin trifloaxetat thu duoc trong Vi du tham khao 10-1.
Thoi gian luu LC-MS 0,657 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mbi: H,O:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophtit(80:20) — 1,2-1,4phut(1:99)
MS (+) : 1205 [M+H]", 1227 [M+Na]".
Vidu8-23  N,N'-Bis{2-[2-(2-{2-[(6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-
tetrahydroisoquinolin-4-yl]phenyl } pyrimidin-4-
yl)oxyletoxy }etoxy)etoxy]etyl thexandiamit hydroclorua

Hop chét néu & tiéu d& (14mg) thu duoc 14 chét v6 dinh hinh khong mau
vé co ban nho phan tmg tuong tu nhu trong Vi du 8-1 ngoai trur rang 2-[2-(2-{2-
[(6-{3-[(4S)-6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin-4-
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yl]phenyl} pyrimidin-4-yl)oxy]etoxy} etoxy)etoxy]etanamin thu duoc trong Vi

du tham khéo 11-2 duoc sit dung thay cho N-{2-[2-(2-aminoetoxy)etoxy]etyl } -

5 -{3-[(4S)—6,8-diclo-2-metyl-1,2,3,4-tetrahydroisoquinolin—4—yl]phenyl} pyridin-

2-amin trifloaxetat thu duoc trong Vi du tham khao 10-1, va hexandioyl diclorua

duoc st dung thay cho butandioyl diclorua.

Thoi gian luu LC-MS 0,662 phut

LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm

Dung mbi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phut, Ophtt(80:20) — 1,2-1,4phut(1 :99)

MS (+) : 1233 [M+H]", 1255 [M+Na]".

Vidy8-24 (2R,3S,4R,5S)-N,N'-Bis[2-(2-{2-[2-(5-{3-[(4S)-6,8-diclo-2-metyl-

1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl}-4H-1,2,4-triazol-3-

yl)etoxy]etoxy }etoxy)etyl]-2,3,4,5 -tetrahydroxyhexandiamit hydroclorua
O-(7-azabenzotriazol-1-y1)-N,N,N',N'-tetrametyluronium hexaflophosphat

(45mg) va N,N-diisopropyletylamin (38 uL) duoc bd sung vao dung dich cta 2-

(2-{2-[2—(5-{3—[(4S)—6,8-diclo-2-metyl-1,2,3,4—tetrahydroisoquinolin—4-

yl]phenyl}-4H-1,2,4-triazol-3-yl)etoxy]etoxy } etoxy)etanamin (58mg) thu duoc

trong Vi du tham khéo 14-3 va axit (4R,4‘S,5S,5‘R)—2,2,2‘,2'—tetramety1-4;4‘-bi—

1,3’—dioxolén'—5',5'—dicarboxylic (16mg, dugc mo ta trong tom tht cong bd don

qubc t& s6 WO02006/091894) trong N,N-dimetylformamit (1,1mL), va hon hop

duge khudy & nhiét 46 trong phong trong 75 phut. Dung dich phan ting duogc

tinh ché bing HPLC diéu ché pha dao (c6t (YMC-Actus Triart 5 pm C18 50 x

30 mm), pha dong (Axit formic 0,1% trong HyO:axit formic 0,1% trong MeCN

=97:3 — 30:70 = 5:95, 40 mL/phit). Dung moi dugc chung cAtra & &p sut

giam. Nudc (1,0mL) va axit trifloaxetic (2,0mL) dugc bb sung vao phén con lai

thu dugc, va hon hop duge khuy qua dém & nhiét do trong phong. Dung moi

duoc chung citra & ap suét giam, va phﬁn con lai thu dugc dugce tinh ché béng

HPLC didu ché pha do (c6t (YMC-Actus Triart 5 pm C18 50 x 30 mm), pha
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dong (axit formic 0,1% trong H,O:axit formic 0,1% trong MeCN = 97:3 —
30:70 — 5:95, 40 mL/phtt). Dung dich tinh ché thu dugc dugc trung hoa sir
dung PL-HCO; MP-SPE(R) (0,20g), va dung dich dugc ¢cb déc & ap sudt giam.
Phan con lai thu dugce dugc hoa tan trong etanol (1,0mL). Axit hydrocloric
2mol/L (3,0 pL) dugc bd sung vao dung dich, va sau do, hdn hop duge cd dic &
4p sufit giam d& thu duoc hop chét néu § tiéu d& (2,4mg) 1a chat v6 dinh hinh
mau vang nhat.
Thoi gian lvu LC-MS 0,960 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: HyO:CH;CN(Axit formic 0,1%)
Gradien: 0,8mL/phut, Ophtat(95:5) — 1,2phtt(50:50)
1,0mL/phat, — 1,38phut(3:97)
MS (+) : 1243 [M+H]"
Vidu8-25 (2R,3S,4R,5S)-N,N'-Bis[2-(2-{2-[2-(5-{3-[(45)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl }-2H-tetrazol-2-
yl)etoxy]etoxy} etbxy)etyl] -2,3,4,5-tetrahydroxyhexandiamit hydroclorua

Hop chét néu & tiéu d& (20mg, 28%) thu duoc la chat v6 dinh hinh mau
vang nhat vé co ban nho phan Umg turong ty nhu trong Vi du 8-24 ngoai trur rang
2-(2-{2-[2-(5-{3-[(4S)-6,8-diclo-2-metyl-1,2,3 ,4-tetrahydroisoquinolin-4-
yl]phenyl }-2H-tetrazol-2-yl)etoxyJetoxy }etoxy)etanamin thu dugc trong Vidu
- tham khao 12-4 duoc st dung thay cho 2-(2-{2-[2-(5-{3-[(45)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl}-4H-1,2,4-triazol-3-
yl)etoxy]etoxy }etoxy)etanamin thu duge trong Vi du tham khao 14-3.
Thoi gian luu LC-MS 0,984 phut
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cét: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung m6i: H,O:CH;CN(Axit formic 0,1%)
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Gradien: 0,8mL/phtt, Ophat(95:5) — 1,2phtt(50:50)
1,0mL/phat, — 1,38phut(3:97)
MS (+) : 1245 [M+H]"
Vidu8-26 (2R,3S,4R,55)-N,N'-Bis{2-[2-(2-{2-[(6-{3-[(45)-6,8-diclo-2-
metyl-1,2,3,4-tetrahydroisoquinolin-4-yl] phenyl}pyrimidin‘-4—
yl)amino]etoxy}etoxy)etoxyletyl }-2,3,4,5 -tetrahydroxyhexandiamit hydroclorua
Hop chét ndu & tiéu d& (25mg, 31%) thu dugc 1& chét v6 dinh hinh mau
vang nhat v& co ban nhd phéan Umg tuong ty nhu trong Vi du 8-24 ngoal tris rang
N—(Z-{2—[2—(2—aminoetoxy)etoxy]etoxy}etyl)-6—{3-[(4S)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin—4-yl]phenyl}pyrimidin—4-amin thu dugc trong Vi
du tham khao 8-9 duoc st dung thay cho 2-(2-{2-[2-(5-{3-[(4S)-6,8-diclo-2-
metyl—l,2,3,4-tetrahydroisoquinolin—4-y1]pheny1}-4H—1,2,4-triazol—3-
yl)etoxy]etoxy}etoxy)etanamin thu dugc trong Vi du tham khao 14-3.
Thoi gian luu LC-MS 0,738 phut |
LC:Agilent 1290
ESI/APCI MS:Agilent 6130
Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung mbi: H,O:CH;CN(Axit formic 0,1%)
Gradien: O,8mL/phL’1t, Ophut(95:5) — 1,2phtt(50:50)
1,0mL/phut, — 1,38phut(3:97)
MS (+) : 1295 [M+H]"
Céc cAu tao cia cac Vi du 8-2 dén 8-26 duoc thé hién trong cac Bang 6-1
dén 6-3 dudi day.
Cac Vi du 8-2 dén 8-26
[Cong thure 130]

Cl

4

Cl cl

-212-



30031

[Bang 6-1]
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[Bang 6-2]
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Vidu9-1  1-(4-{3-[(4S)-6,8-Diclo-2-metyl-1,2,3 4-tetrahydroisoquinolin-4-

yl]phenyl}-1H-1,2,3-triazol-1 -y1)-N-[2-(2-{2-[2-(4-{3-[(4S)-6,8-diclo-2-metyl-
1,2,3,4-tetrahydroisoquinolin-4-yl]phenyl }-1H-1,2,3-triazol-1-
yl)etoxy]etoxy } etoxy)etyl]-15,18-bis[1-(4-{3-[(45)-6,8-diclo-2-metyl-1,2,3,4-
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tetrahydroisoquinolin-4-yl]phenyl}-1H-1,2,3-triazol-1-yl)-13-0x0-3,6,9-trioxa-
12-azatetradecan-14-yl]-13-0x0-3,6,9-trioxa-12,15,18-triazaicosan-20-amit
hydroclorua

[Céng thuc 131]

Cl

R

OGN i
NEN OI 0 HLN/\/ \/\O/\/O\)
N:N

O/\/o\/\NJk’N\/\N/\n’N\/\O/\’O\/\O/\/N /

O \ N\/\O/\/o\/\o/\/Nm)
cm@“‘
e
Cl

xHCI cl

Dung dich cua 1-azido-N-(2-{2-[2-(2-azidoetoxy)etoxy]etoxy } etyl)-
15,18-bis(1-azido-13-0x0-3,6,9-trioxa-12-azatetradecan-14-yl)-13-0x0-3,6,9-
trioxa-12,15,18-triazaicosan-20-amit (62mg) thu dugc trong Vi dy tham khao 6-
6, (4S)-6,8-diclo-4-(3-ethynylphenyl)-2-metyl-1,2,3 ,4-tetrahydroisoquinolin
(0,10g) thu dugc trong Vi du tham khéo 2-1, ddng sulfat (4,5mg), va natri
ascorbat (12mg) trong dung moi hdn hop etanol (2,0mL)-nudc (0,5mL) dugc
khudy & 85°C trong 3 gid. Etanol dugc chung cht ra & 4p suét giam. Sau do,
phﬁn cdn lai duoc loc qua loc, va phé.n loc dugce dugce cd dic & ap sut giam.
Phin con lai thu duge duge tinh ché bing HPLC diéu ché pha dao (cot (YMC-
Actus Triart 5 pm C18 50 x 30 mm), pha dong (axit trifloaxetic 0,1% trong
H,0:axit trifloaxetic 0,1% trong MeCN = 90:10 — 20:80 — 5:95, 40 mL/phut)
va duoc tinh ché thém bing TLC diéu ché (Fuji Silysia Chemical Ltd.
"CHROMATOREX TLC Plates NH 0,25 mm", clorofom:metanol = 20:1). Dung
mdi dugc chung cit ra & 4p suét giam, va sau do, phén con lai thu duge duge
hoa tan trong metanol. Dung dich 4mol/L ctia hydro clorua trong 1,4-dioxan
duoc bb sung vao dung dich, va sau d6, dung méi duge chung chtra & ap suét
gidm dé thu duoc hop chét néu & tiéu d& (10mg, 14%) 1a chat v6 dinh hinh mau
vang nhat.

Théi gian lru LC-MS 1,073 phut
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LC:Agilent 1290

ESI/APCI MS:Agilent 6130

Cot: Waters Acquity CSH C18 1,7um, 2,1x50mm
Dung méi: H,O:CH;CN(Axit formic 0,1%)

Gradien: 0,8mL/phit, Ophut(95:5) — 1,2pht(50:50)
1,0mL/phat, — 1,38phut(3:97)

MS (+) : 2359 [M+H]".

Hop chét cia sang ché c6 thé dugc danh gia vé hidu qua tic ché NHE3 cua
n6 theo cach da biét trong linh vuc, chéng han, phuong phép dugc mo ta trong
Vi du thir nghiém 1.

Hiéu qué trc ché NHE3 ctia hop chit clia sing ché dugc do bang céch skt
dung phuong phéap duge mé ta dudi déy trong Vi du thir nghiém 1.

Vi du thir nghiém 1
(1) Piéu ché dong té bao thiéu khuyét NHE néi sinh

Dong té bao thiéu khuyét NHE néi sinh duoc diéu ché theo phuong phép
ctia Jacques Pouyssegur et al. (Proc. Natl. Acad. Sci. USA. 1984, Vol. 81, 4833-
4837) sir dung cac t€ bao than cia thi c6 tai (OK) (ATCC).

(2) Pidu ché plasmit biéu hién va NHE3 & ngudi biéu hién bn dinh dong té bao

Plasmit bidu hién dugc thiét ké bing cach chén trinh tw AND bb trg NHE3
& nguoi (SLCY9AS, S truy nhip NM_004174) (GeneCopoeia, Inc.) vao vat
truyén pcDNA3,2/V5-DEST (Life Technologies Corp.).

Céc té bao OK thibu khuyét NHE néi sinh dugc chuyén nhidm bing
plasmit bidu hién NHE3 & ngudi duoc thiét ké dé diéu ché cac € bao biéu hién
&n dinh. Su chuyén nhifm duoc thuc hién bing phuong phip mé 16 béng dién
stt dung thiét bi Nucleofector 2b (Lonza Group Ltd.). Dong t& bao biéu hién 6n
dinh dugc lua chon trong mdi trudng duoc bd sung véi 500 pg/mL Geneticin
(Life Technologies Corp.) va dugc phén 1ép.

(3) Thir nghiém trc ché NHE3
Phuong phép do hoat tinh NHE3 st dung té bao: Hoat tinh duoc xac dinh

bing cach st dung sur phuc héi gidn tiép bdi NHE3 cua pH ndi bao xay ra sau
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Khi axit héa ndi bao, 13 chi sb. pH ndi bao dugc do bing su cai bién mot phan
phuong phap chét chi thi huynh quang nhay pH duoc béo cdo boi Tsien et al.
(Proc. Natl. Acad. Sci. USA., 1984, 81, 7436-7440).

NHE3 & ngudi bidu hién én dinh dinh dong té bao duge cly vao dia 96 16
duoc phu poly-D-lysin (Greiner Bio-one) va dugc nudi chy qua dém. MOi
trudmg duoc ddy bat khoi mdi 16, va céc té bao duge rira mot 14n bang dung dich
dém mubi can bing ctia Hank (NaCl 137mM, HEPES 20mM, glucoza 5,6mM,
KCl 5,3mM, CaCl, 1,3mM, MgCl, 0,5mM, MgSO, 0,4mM, KH,PO, 0,4mM,
Na,HPO, 0,3mM, pH 7,4). Sau d6, dung dich dém mudi can bing ctia Hank
chita BCECF-AM 0,25uM (Dojindo Laboratories) dugc bd sung vao céc té bao,
sau do6 dugc 1 & 37°C trong 30 phut. Dung dich duoc déy bat khoi mdi 15, va
dung dich dém NH,CI (NH,4Cl 20mM, colin clorua 115mM, HEPES 20mM,
glucoza 5mM, KCl 4,7mM, CaCl, 1,25mM, MgCl, 1,25mM, pH 7.4) dugc bb
sung vao cac t& bio, ma sau d6 dugc u ¢ 37°C trong 10 pht. Cac t& bao duoc
nhu vay trong dung dich dém NH,Cl duoc ria bé“mg dung dich dém khong c6
NH,CI (colin clorua 133,8mM, HEPES 10mM, glucoza 5mM, KCI 4,7mM,
.CaC12 1,25mM, MgCl, 1,25mM, K,HPO, 0,97mM, KH,PO, 0,23mM, pH 7,4) aé
lam gidgm d6 pH ndi bao. Sau budc rira, 70uL dung dich hop chét thir nghiém
duoc didu ché bang dung dich dém khong c6 NH,CI dugce bd sung vao cac té
bio, va 70uL dung dich d&m chira ion natri (NaCl 133,8mM, HEPES 10mM,
glucoza 5mM, KCI 4,7mM, CaCl, 1,25mM, MgCl, 1,25mM, Na,HPO, 0,97mM,
NaH,PO, 0,23mM, pH 7,4) duogc bd sung vao dé trong hé théng do FDSS6000
(Hamamatsu Photonics K.K.) @ bit dAu phuc hdi d§ pH. Su phuc hdi pH ndi
bao duoc gidm sat st dung huynh quang BCECF (budc séng kich thich: 480 nm,
budc séng huynh quang: 520 dén 560 nm), va ty 1& khéi dAu cta su phuc hdi pH
duoc vé& biu db. Su phuc héi pH ma khdng c6 lién quan dén hop chét thir
nghiém duoc xéc dinh 12 sy phuc hdi 16n nhét, va ndng d6 hop chat thit nghiém
cAn dé trc ché 50% su phuc hdi 16n nhét duoc tinh 13 gia tri ICso.

(4) Cac két qua
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Hoat tinh trc ché NHE3 & ngudi (nM) ctia m3i hop chat duoc thé hién
trong Bang 7-1 dudi day.

[Bang 7-1]
Vidu | ICg || Vidu | ICs || Vidu | ICs Vidu | ICsg
s ()| 0 (M| SO | (amd|| O | (nM)
1-1 217]| _6-3 301|| 7-19 | 17.7]| 8-2 10,7
1-2 | 217)| 6-4 976|| 7-20 75| 8-3 13,2
1-3 392|| 6-5 95| 7-21 38| 8-4 115
1-4 257|| 6-6 | 750|| 7-22 57| 8-5 28
1-5 58,1|| 6-7 1.1 7-23 55| 8-6 15,5
1-6 373|| 6-8 08|l 7-24 56| 8-7 41,7
1-7 626|| 6-9 41| 7-25 | 136/ 8-8 6,2
1-8 126 6-10 6,2|| 7-26 52| 8-9 3,6
1-9 561|| 6-11 1.4 7-27 | 113 8-10 3,2
1-10 169|| 6-12 23|l 7-28 7.3|| 8-11 75
1-11 | 1604|| 6-13 21| 7-29 69| 8-12 6,2
1-12 650|| 7-1 22|| 7-30 28| 8-13 | 10,6
1-13 271|| 7-2 9.4l 7-31 12.4|| 8-14 9,1
1-14 173|| 7-3 11,0/ 7-32 | 18,1]| 8-15 1.9
1-15 17| 7-4 8.4l 7-33 8.6/ 8-16 7.6
1-16 184|| 7-5 45|| 7-34 3.3|| 8-17 2,5
1-17 109|| 7-6 10,0{| 7-35 44| 8-18 | 10,7
1-18 | 957|| 7-7 6,8/ 7-36 | 21.4|| 8-19 6,8
1-19 856|| 7-8 | 1084|| 7-37 6.6/ 8-20 3,3
1-20 208|| 7-9 73| 7-38 3.8|| 8-21 3,2
1-21 | 1171}| 7-10 | 18,7|| 7-39 32|l 8-22 | 105
1-22 306|| 7-11 | 335 7-40 | 11,0|| 8-23 4.7
1-23 | 3220|| 7-12 75| 7-41 | 5518|| 8-24 34
2-1 89.3|| 7-13 | 120 7-42 55| 8-25 0,2
3-1 49.1|| 7-14 | 139]|| 7-43 8,5/ 8-26 2.2
4-1 554|| 7-15 8,1|| 7-44 76| 9-1 13,1
5-1 760|| 7-16 | 16.6|| 7-45 5.7
6-1 24| 7-17 44|| 7-46 | 109
6—2 57(| 7-18 56/ 8-1 149

Hop chét ctia sang ché c6 thé dugc danh gia v& hiu qua tc ché hép thu
phospho theo cach da biét trong linh vuc, chéng han, phuong phép duge md ta
trong Vi du thtr nghiém 2.

Hiéu qua uc ché hip thu phospho cta hop chit cta sang ché dugc do bing
cach sir dung phuong phap duge mé ta dudi ddy trong Vi du thir nghiém 2.

Vi du thir nghiém 2
Hiéu qué trc ché hép thu phospho cta hop chét cua sang ché trong thir nghiém

tai nap qua dudng miéng 32p_phosphat st dung chudt SD
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Cac con chudt duc SD 8 tudn tudi (Japan SLC, Inc.) dugc sir dung lam céc
doéng vat dung trong phong thi nghiém. M®bi hop chét thtr nghiém dugc tao
huyén phit hoic duge hoa tan & ndng d6 0,2mg/mL hodc 0,6mg/mL trong nudc
theo Duoc dién Nhat Ban dé truyén (dugc san xuét boi Hikari Pharmaceutical
Co., Ltd.) va dugc cho ding qua duong miéng cho mbdi con chudt & liéu luong 5
ml/kg trong lugng co thé. Nuéc theo Dugc dién Nhit Ban dé truyén duogc cho
dung & cung liéu luong nhu trén cho nhém ddi chimg. 5 phit sau khi cho ding
hop chit thr nghiém hodc nudc d8 truyén, dung dich phosphat (NaH,PO4 1,3
mM) chira **P-phosphat (PerkinElmer Inc.) dugc cho ding & lidu luong Sml/kg.
30 phut sau khi cho dung dung dich phosphat, mau duoc thu gom tir ven duoi,
va miu miu duoc tron ngay v6i EDTA-2K (dugc san xuét boi Dojindo
Laboratories). Sau d6, hdn hop dugc ly tim & 3000 rpm 6 4°C trong 10 phut dé
thu hdi huyét tuong.

Tinh phéng xa trong IOOuIJcﬁa,huyéttuong duge do st dung may dém
nhip nhay chét 16ng va duge sit dung 1a s6 hap thu phosphat. Tinh phong xa
trong huy&t tuong ciia nhém dbi chimg duge sit dung 12 doi chimg, va ty 18 e
ché hép thu phosphat dugc xéc dinh theo biéu thirc duéi day:

Ty 1€ tc ché hép thu phosphat (%) = (1 - s6 hép thu phosphat cia nhém
cho dung hop chét thir nghiém / s& hép thu phosphat ctia nhém ddi chimg) x 100
(2) Céc két qua

T§ 18 e ché hap thu phosphat (%: liéu lugng: Img/kg hodc 3mg/kg) cla
m&i hop chét dugc thé hién trong bang 8-1 dudi dy. Lieu lugng hiéu qua tbi
thiu (MED) ciing c6 thé dugc tinh toan bang cach do ty 18 tre ché & nhiéu lidu

lugng.
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Béng 8-1
Vidy |Liuluong| Tyleuc| Vidu |Liduluong|yjege| Vidu |Liéuluong| Ty e o
s (mg/kg) | ¢ s6 (mg/kg) | he (o) | b (mg/kg) | ché (%)
6- 2 1 47 -9 3 22 7-42 3 29
6- 4 3 -5 7-10 3 35 7-43 3 37
6- 5 3 46 7-16 3 36 7-45 3 29
6- 8 3 34 7-16 3 34 7-46 3 23
6- 9 3 53 7-18 3 49 8- 6 3 26
6-10 3 38 7-19 3 19 8- 8 3 39
6-11 3 33 7-24 3 31 8-12 3 6
6-12 3 37 7-29 3 10 8-14 1 46
7- 2 3 23 7-30 3 28 8-16 3 31
-4 3 27 7-33 3 -1 8-17 3 18
-5 3 23 7-39 1 38 8-18 3 27
-6 3 24 7-40 3 28 8-20 3 37

Kha néng Umg dung trong cdng nghiép

Hop chat cia sang ch€ c6 hi€u qua tc ché

pham dugc ¢6 hidu qua phong ngira hodc diéu tri chimg tao bén, huyét 4p cao,
bénh thén, & dich thé c6 nguén géc tir suy thén, va & dich thé gay ra bdi suy tim,
x0 gan, hodc cac thudc. Hop chét cia sang ché ciing c6 hiéu qua trc ché hap thu
phospho va c6 thé tao ra san phdm dugc c6 hiéu qua phong ngira hodc diéu tri
CKD-MBD dién hinh béi ting phosphat huyét. Sang ché dugc mong mubn lam

giam b6t ganh ning & cac bénh nhan va gop phan vao sy phét trién cong nghiép

duoc.

-220-

NHE3 va c¢6 thé tao ra san




30031

YEU CAU BAO HQ
1. Hop chét duoc thé hién béi cong thirc [1] dudi day hodc mubi dwoc dung cia

no:

A=Y [1]
trong do:

A 12 cAu tao duogc thé hién boi cong thirc [2] duéi day:

trong do:

R'' va R" 1 gibng nhau hodc khac nhau va mbi nhém 14 nguyén ti hydro
hodc nguyén tir halogen,

R? 14 nguyén tir hydro hoic Cy.6 alkyl,

vong E 1a pyrol, furan, pyrazol, imidazol, isoxazol, oxazol, isothiazol,
triazol, oxadiazol, tetrazol, pyridin, pyridazin, pyrimidin, hodc pyrazin,

R’! va R* 13 gidng nhau hoic khac nhau va m8i nhém 13 nguyén tir hydro,
xyano, Cy alkyl, Cy.¢ alkoxy, hodc mono-C,_¢ alkylamino, va

W la lién két don, cong thirc -NH-, cong thirc -O-, hodc cdng thic
-CONH-, va
Y 14 nguyén tit hydro hodc céu tric bat ky trong sb cac cong thic [3°] dudi day:

LZ'A'

-§-|_2- 7L 2-A -§-L2' 23 [ 2o A

L2|||
\Am [3']

trong do:
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Z' 13 cu trac bat ky trong sé nhém cong thire [4°] dudi day:

(¢]
H H
b G
(¢] (0]
H OH O H ?H (0] OH OH O
'O ML e e I L e et
H i H H
OH O OH O OH OH
(0] (¢]
H ﬁ}‘i HNE
N HN
(0] (0]
BQ\H/‘,{ ";N\n’N\/\N N Etxnz\/\/\n/;”
o H H 0 0
(0] (0]
EH\H/H\/\/\N’U\N}L ‘L‘LH\H/H\/\/\/\NJLN}{
o H H o H H
(0} (0]

H H H H H
3:;_N\n/N\/\/\/\/\N’U\NE. kN\er\/\NJLN/\/N\IrN’f
o H H o H H o

(0] (0]
H H H H
},;N\I.rN\/\NJLN/\/\/N\[rN\/\NJLN}{
H H o H H
H H H H H H 9
&QN\n,N\/\O/\/ \n/ ‘;" ‘LNYN\/\O/\/O\/\NJLN“"
0 o H H
K
Py 0
T Ak
'
H H [4']
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2 T2 720 a7 2m s ik T N T Ty S
L% L*, L*, va L*" 1a gidng nhau hoic khac nhau va mdi nhém 13 cAu tric

bat ky trong s6 nhém cong thirc [5] duéi day:
BNAOSN oK NN NSO
NN N O N

NN N OO [5]
va
A', A" va A" mbi nhém 13 céu tric gidng nhu céu tric duogc thé hién béi
A.
2. Hop chét theo diém 1 hoic mudi duoc dung cta no, trong do:
Y 14 nguyén tir hydro hodc cu tao dugc thé hién boi cong thirc [3] dudi

day:

§-12-71 2-A
3]

trong do:

7' 1 bat ky cAu tao ndo trong s6 nhém cong thire dudi day [4]:
y g g
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H o H 2
N N %
H H
EN\H/\O/\H/N;{:
0 0
b OH Q b OH O 4 OH OH O
5N N ENT]/\I)LNX kNj])Y\)LN"t
o ou M o ou M O OH OH 1
0 0
H H}i HN\'-
:‘L"_N HN;
o 0
H H 9 H H H H
Xty Nt ,{HWH\/\NJ\N-}{ N
o] o H H 0 0
H H i H H JOL
:"iN\n’N\N\N N ‘QN\n/N\/\/\/\N N
g H H g H H
o)
H H
SN N~~~ A%
Y N
L PN 4K o
2 NN %
M
0
\lol’ \©\NJLN3§
NoH [4]
va
L? va L* 1a giéng nhau va 13 cdu tric bat ky trong s6 nhém cong thirc [5]
dudi day:
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NN '3{\/0\/\0/\/0\/\(,{
3{{\/0\/\0/\/0\/\0/\}‘{

3{\/0\/\0/\/0\/\0/\/0\/\;{ [ 5]

va
A' 13 céu triac gidng nhu cdu triic duoc thé hién boi A.
3. Hop chét theo diém 1 hodic 2 hodc mubi duoc dung cua né, trong do:

Y 1a cAu trtic duge thé hién béi cong thire [3] dudi day:

_§-L2_Z1,L2l_Al
[3]

trong do

L% L* Z', va A' Ia nhu duoc dinh nghia & trén.
4. Hop chét theo diém bét ky trong s cic diém tir 1 dén 3 hodc mudi duge dung
cua no, trong do:

Z' 1 cu tric bét ky trong s6 nhém cong thue [6] dudi day:

W OH O o OH O OH OH O
N N Y § ! %
% NE % N % N
H 8 H H
O OH O OH O OH OH
0 0
H H H H
"QN\H/N\/\/\NJLNE '}q_N\[rN\/\o/\/o\/\NJLN}i
3 H H 3 H H
X A e \@L 0
0 NP
H H [6]

5. Hop chat theo diém 4 hodc mubi dugc dung cua nd, trong do:
cdu triic dugc thé hién bdi cong thirc [2] 13 cAu tric ¢ cong thire [7] dudi

day:

-225-



30031

N\
CHs

¢ [7]

Cl

trong do
vong E va W 1a nhu dugce dinh nghia & trén.
6. Hop chét theo diém 5 hoic mubi duge dung ctia né, trong d6:
trong cong thirc [7], chu tric dugc thé hién béi cong thuc [8] dudi day 13

cAu tric bat ky trong sb nhom cong thirc [9] duéi day:

L)

W )
N=N, N\ N=N, NN
SSE s S .

7. Hop chit theo diém 1 hodic mudi duoc dung cda nd, trong do hop chét nay

duoc chon tir nhém bao gém cac hgp chét sau:
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\(:ﬁ:Lq
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72 'N/\/ N NN~ m« fo) N=N

:
€
Cl
-
N cl

Cl
i (o] ?H OH N:N
N Vv V PP N
N=N H OH OH O 3

Q
Q

N=N

?H o )
7 N’\/O\/\O/\/o\/\o/\/N\n/\l/u\N/\/o\/\o/\/o\/\o/\/N\/)\Q
;
heN o oW " A
cl el N—
1
O OH H N:N
Q\é\N/VO\/\O/\/O\/\O/\/O\/\NJH/HTN\/\O/\/O\/\O/\,O\/\O/\,N\/)\Q
’
=N A ono
i
al C'\@N\
~ Cl
Nﬁ\u
1
H OH ?H Q N:N
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cl
‘”ﬂm
1
HoH i =N
NN \/\o/\/N\n/N\/\/\N N/\/O\/\O/\/N\/)\Q
n=/ 0 HoH %
3
cl C'\@N\
\N\ﬁ\c' cl

|

H HoH
~ N \/\o/\/o\/\o/\/ NN o N//\ N
\ A ;
NN o ﬁ ﬁ/\/o\/\o/\/o\/\u =
H

= H N
\N/ N\/\O/\/O\/\NJLN/\/\,N\H,N\/\O/\,O\/\N 7\
0 H 0 =
cl i1
cl
- N—
i o - cl N=N
Q\(\N/\/O\/\O/\/O\/\O/\/O\/\NJLN/\/\/N\n«N\/\o/\/°\/\o/\/°\/\o/\/N\/)\©
U
N=N RN o 4
|
cl cl C‘\@\l\
\Nﬁu ci O N~ cl
%
H o H
Q\(/\y’\/o\/\o’\/o\/\o’\/N\er\/\o/\/o\/\o’\/o\/\N Q O
N=N o] N=N
cl
‘Nﬁm
% " o oH NN
@\ﬁ(N\/\o/\/O\/\ﬁJH)\'rN\/\O/\,O\/\Hk)\@
N N OH O T
cl
cl \@N‘
< cl
N\ﬁ\m
N
3 H o OoH \
~ N\/\O/\/O\/\NJWN\/\O/\/O\/\N =
\ H oo R 3
CI\@N\
ci ;

8. Hop chét theo diém 1 hoic mudi dugc dung cia né, trong d6 hop chét nay

cong thuc:

cl
H oo JOL n=N
A0~ ~NN A~ A0~ ~N /
/N o™y NN ° /
N=N [e} z
CI\@N‘

9. Hop chét theo diém 1 hodc mudi dugc dung cia , trong d6 hop chét nay cong

thirc:
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\Nﬁc.
> N=N

o
H H U
a N/\/O\/\O/\/O\/\NJ‘LN/\/\/N\H,N\/\O/\/O\/\O/\/N\/)\Q
4 H H
o

N=N 4
@\

10. Hop chét theo diém 1 hodic mudi duoc dung ctia né , trong d6 hop chét nay

cong thirc:

\N\ﬂd
£ Q OH OH N=N
@\f”’\’o\/\“\’o\/\"MN\/\O’\”\/\oN”\/)\@
H

N=N OH OH © 4
CI@N\

11. Thubc chira hop chit theo diém bét ky trong sb cac diém tir 1 dén 10 hosic
mudi duoc dung cuia n6 lam hoat chét.

12. Thudc trc ché chét trao dbi natri hydro 3 chira hop chét theo diém bét ky
trong sb cac diém tir 1 dén 10 hodc mubi duge dung cia né lam hoat chat.

13. Ché phdm thuc déy bai tiét nude trong rudt chira hop chit theo diém bét ky
trong s6 céc diém tir 1 dén 10 hodic mudi duoc dung cua né lam hoat chét.

14. Thudc phong ngira hodc didu tri chimg tio bon chira hop chit theo diém bét
ky trong sb cac diém tir 1 dén 10 hodc mudi dugce dung ctia n6 lam hoat chét.

15. Thubc trc ché hap thu natri chira hop chét theo diém bt ky trong s céc diém
tr 1 dén 10 hodic mubi duoc dung ctuia n6 lam hoat chét.

16. Thubc phong ngira hodc diéu trj ching huyét ap cao chtra hop chét theo
diém bt ky trong s cac diém tir 1 dén 10 hodc mudi duoc dung ctia né lam hoat
chat.

17. Thubc phong ngira hodic didu tri bénh than chira hop chét theo diém bat ky
trong s6 cac diém tir 1 dén 10 hodc mubi duge dung ctia né 1am hoat chét.

18. Thubc phong ngira hodc diéu trj ching & dich thé chira hop chat theo diém

bét ky trong s6 cc diém tir 1 dén 10 hodc mubi dugc dung ctia n6 1am hoat chét.
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19. Thubc e ché hip thu phospho chira hop chit theo diém bat ky trong sd céc
diém tir 1 dén 10 hodc mubi duge dung ctia n6 lam hoat chét.

20. Thubc phong ngira hodc diéu tri chimg ting phosphat huyét chira hop chét
theo diém bét ky trong sb cac diém tir 1 dén 10 hoic mudi dugc dung clia né 1am
hoat chét.

21. Thubc phong ngtra hoic didu tri bénh thin man tinh-r6i loan xuong va
khoang chtra hop chét theo diém bét ky trong s cac diém tir 1 dén 10 hodc mudi

dugc dung cia né lam hoat chét.
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