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Sang ché dé cap dén hop chit 1a axit 17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-
5,6,12,13,22-
pentaazaheptaxyclo[27,7.1,147:011:15,(16:21,020.24,(3035] octatriaconta-
1(37),4(38),6,11,14,16,18 20 ,23,29,31,33,35-tridecaen-23-carboxylic (Cong thuc I) va chét
ddng phan d6i anh va mudi dugce dung cua chung. Sang ché ciing dé cap dén duoc pham
chura axit 17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1,147.011.15.016.21 020 24,030-33]octatriaconta-
1(37),4(38),6,11,14,16,18 20 ,23,29,31,33,35-tridecaen-23-carboxylic, va chat dong phéan
d6i anh va mudi duoc dung ctia chung. Cac hop chit va dugc pham nay 1a hitu ich dé didu

tri bénh ung thu.
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Linh vuc k§ thuit dwoe dé cap

Sang ché dé cap dén cac chét rc ché bénh bach ciu tity bao (MCL-1) vong
16n va dugc phdm chira cic chét nay dé didu tri bénh ung thu.
Tinh trang k¥ thuit cia sing ché

Protein Bénh Bach Cau Té Bao Tuy 1 (Myeloid Cell Leukemia 1 - Mcl-1)
Ja thanh vién chéng chét té bao theo chuong trinh quan trong cia ho protein BCL-
2 va 1a chit didu hoa chinh ctia kha ning sdng sot t& bao. Su khuéch dai gen
MCL1 va/hodc su biéu hién qui muc cia protein Mcl-1 dugc quan sat thdy &
nhiéu loai ung thu va thuong lién quan dén su phat trién khéi u. Thuec té 13, MCL1
13 mét trong cac gen duogc khuéch dai thuong xuyén nhat & bénh ung thu & ngudi.
Trong nhiéu bénh 4c tinh, Mcl-1 13 yéu t§ séng sot quyét dinh va da duoc chimg
minh 13 lam trung gian cho tinh khang thudc ddi v6i nhiéu tac nhan chéng ung
thu.

Mcl-1 thac ddy kha ning séng t€ bao bang cach lién két vai protein gy
chét té bao theo chwong trinh chuyén nghiép nhu Bim, Noxa, Bak, va Bax v
trung hoa hoat tinh gdy chét cta chung. Bing cach dé su @c ché Mcl-1 1am giai
phéng ra protein gy chét t& bao theo chuong trinh chuyén nghiép, thudng din
dén xay ra su chét theo chuong trinh & té bao khdi u phu thudce vao Mcl-1 dé séng
sot. Do d6, viéc nham dich tri liéu vao Mcl-1 mét minh hodc két hop véi céc lidu
phép khac 14 chién Irgc hira hen dé didu tri v6 sd bénh 4c tinh va dé khic phuc
tinh khéng thudc & nhiéu bénh ung thu & ngudi.
Ban chit ky thuit cia sang ché

Theo mdt phuong an, sang ché dé cap dén axit 17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

24 -
-0111%01621:020240303 o ctatriaconta-

pentaazaheptaxyclo[27,7.1, 147
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic (Céng thuc

I):
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\ M
Theo mét phuong an, sang ché dé cap dén axit (R,)-17-clo-5,13,14,22-
tetrametﬂ-Z8-0xa—2,9-dithia-5 ,6,12,13,22-
pentaazaheptaxyclo[27,7.1,1%70'? 01621:020240%035 o ctatriaconta-
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic (Cong thirc
IT):

S
\
N e
Ny~ cl N\ OH
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hodc mubi duge dung cua chung.
Theo mot phuong 4n, sang ché d& cap dén hop chat ma 1 axit (S,)-17-clo-
5,13,14,22-tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

4,7,711,15,116,21,120,24,130,35 .
1470!112:01621:02024.03035 o ctatriaconta-

pentaazaheptaxyclo[27,7.1,
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic (Coéng thiic

II):
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(IIL)
hoidc mubi dugc dung ciia ching.
Theo mot phuong an, sang ché dé cap dén axit (R,)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1, 170112 1621,920-24,30.33

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic (Cong thtrc

]Joctatriaconta-

I1), hoic mudi duge dung cta chung & dang ran.

Theo mdt phuong an, sang ché dé cap dén dugc phim c6 chira hop chit co
Cong thac (I), (II) hodc (IIT), hodc mudi duge dung cia chung va ta dugc, chét
mang hodic chit pha lodng diing cho duoc pham.

Theo mot phuong 4n, sang ché md ta phuong phap diéu tri bénh ung thu c6
chtra budc cho dbi tuong can chiing diung hop chit c6 Cong thirc (I), (II) hoic
(I11), hodc mudi duge dung ciia chiing.

Theo mdt phuong 4n, sang ché d& cap dén hop chét c6 Cong thire (I), (IT)
hodc (III), hodc mudi dugc dung cua chung, dé st dung trong viéc diéu tri bénh
ung thu.

Theo mot phuong 4n, sang ché mé ta viéc sir dung hop chit c6 Cong thirc
(D), (I) hodc (III), hodc mudi duoc dung cla ching, dé san xut thudc dé didu tri
bénh ung thu.

Theo mot phuong 4n, sang ché d& cip dén dugc pham co chira hop chit co
Cong thire (I), (II) hodc (III), hoic mudi duoc dung cia ching, dé st dung trong
viéc diéu tri bénh ung thu.

Mo ta van tat cac hinh vé
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Hinh 1 minh hoa so 6 nhiéu xa bot tia X cta axit (R,)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

4.7,411,15,116,21,120,24,3 -
T 1119,16:21,020.24,030331 o ctatriaconta-

pentaazaheptaxyclo[27,7.1,1
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic monohydrat
Dang A. |

Hinh 2 minh hoa vét do nhiét lugng quét vi sai (differential scanning
calorimetry - DSC) va vét phan tich nhiét trong (thermogravimetric analysis -
TGA) cia axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

4,7,311,15,116,21,120,24,130,35 -
14701115, 16:21.020.24030351 5 ctatriaconta-

pentaazaheptaxyclo[27,7.1,
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic monohydrat
Dang A.

Hinh 3 minh hoa so d6 nhiéu xa bot tia X cua axit (R,)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

4,7,411,15,116,2 24,130,35 .
T, 1113,16.21,(20.24,30:35 o ctatriaconta-

pentaazaheptaxyclo[27,7.1,1
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang C.
Hinh 4 minh hoa vét do nhiét luong quét vi sai (DSC) va vét phan tich
nhiét trong (TGA) cia axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-
5,6,12,13,22-pentaazaheptaxyclo[27,7.1,1%7:0' 1201621022403 o ctatriaconta-
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang C.
Hinh 5 minh hoa so d6 nhifu xa bdt tia X cla axit (R,)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1, 14701115, 16:21:(20:24,3035
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang D.
Hinh 6 minh hoa vét do nhiét lugng quét vi sai (DSC) va vét phan tich
nhiét trong (TGA) cua axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-
5,6,12,13,22-pentaazaheptaxyclo[27,7.1, 147:11:15,(1621,20:24,)30.3 5] octatriaconta-
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang D.
Hinh 7 minh hoa so d6 nhifu xa bot tia X cta axit (R,)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

Joctatriaconta-

4,7,n11,15,116,21,~120,24,~ 30,
147:011:13,16:21,)20.24,() 30,35

pentaazaheptaxyclo[27,7.1, ]octatriaconta-

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang E.
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Hinh 8 minh hoa so dd nhiéu xa bot tia X cua axit (R,)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1, 147:011:15:(1621,()20:24,()30.35
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic pentahydrat
Dang F.

Hinh 9 minh hoa vét do nhiét lugng quét vi sai (DSC) va phan tich nhiét
trong (TGA) cta axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-
5,6,12,13,22-pentaazaheptaxyclo[27,7.1,1%701>01102**%0***|octatriaconta-
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic pentahydrat
Dang F.

Hinh 10 minh hoa so dd nhiu xa bt tia X ctia mubi natri cia axit (R,)-17-

clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

Joctatriaconta-

pentaazaheptaxyclo[27,7.1, 14701115, 16:21,2024,)30.33

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic.
Hinh 11 minh hoa vét do nhiét luong quét vi sai (DSC) va vét phan tich

]octatriaconta-

nhiét trong (TGA) cia mudi natri clia axit (R,)-17-clo-5,13,14,22-tetrametyl-28-
oxa-2,9-dithia-5,6,12,13,22-

pentaazaheptaxyclo[27,7.1, 147:11:13:(16:21,92024,()3035

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic.

]Joctatriaconta-

Hinh 12 minh hoa so dd nhiéu xa bot tia X cua mubi meglumin cua axit
(R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1, 147:011:15:(16:21,)2024,)30.33
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic.

Hinh 13 minh hoavét do nhiét luong quét vi sai (DSC) va vét phan tich

Joctatriaconta-

nhiét trong (TGA) ctia mudi meglumin cta axit (R,)-17-clo-5,13,14,22-tetrametyl-
28-oxa-2,9-dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1, 1470111301621, 20243033
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic.

Hinh 14 minh hoa hoat tinh khang khéi u phu thudc liéu lwong trong Vi du

2 & chudt mang khéi u MOLP-8.

Joctatriaconta-
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Hinh 15 minh hoa hoat tinh khang khéi u trong Vi du 2 ¢ dang két hop v&i
bortezomib & chudt mang khdi u NCI-H929.

Hinh 16 minh hoa su thoi bién khdi u gy ra béi Vi du 2 & chudt mang
khbi u MV-4-11.
MO t4 chi tiét sang ché
Hop chét

Theo mot phuong an, sing ché dé cap dén axit 17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

4,7,111,15,116,21,~120,24,~,30,35
1550151045050

pentaazaheptaxyclo[27,7.1, ]octatriaconta-

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic (Cong thuc
D):

s
N—N

\ @
hodc mudi dugc dung cta chung. Theo mot sb khia canh, sang ché dé cap dén axit
17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

4,7,n11,15,116,21,120,24,130,35
147011130102102%240

pentaazaheptaxyclo[27,7.1, loctatriaconta-

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic. Theo mot
sb khia canh, sang ché dé cap dén mubi duoc dung ca axit 17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

4 11,15,116,21,~120,24,,130,35
1 ,7,0 15 6, 0 0, ,03 )

pentaazaheptaxyclo[27,7.1, Joctatriaconta-

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic.
Theo mot ) phuong &n, sang ché dé cap dén axit (R,)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

4,7,n11,15,1,16,21,120,24,~30,35
14701113, 16:21,720.24,)3

pentaazaheptaxyclo[27,7.1, ]octatriaconta-
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1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic (Cong thirc
1):

S
\
N s
Ny~ ¢l N\ OH
S \\
N—N
\ (ID)

hodc mudi duge dung cua ching. Theo mdt sb khia canh, sang ché dé cap dén axit
(R))-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

pentaazaheptaxyclo[27,7.1, 147:1115:1621,()2024,93035

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic. Theo mot

Joctatriaconta-

s6 khia canh, sang ché dé cap dén mudi duoc dung cta axit (R,)-17-clo-
5,13,14,22-tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

4,7,0 11,15,016,21,020,24,030,35

pentaazaheptaxyclo[27,7.1,1 ]octatriaconta-

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic.
Theo mdt sé phuong an, sang ché dé cap dén axit (S,)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

pentaazaheptaxyclo[27,7.1, 147:011:15:(16:21,2024,30.33

]octatriaconta-
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic (Cong thuc

ID):

N
\ (I1T)
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hodc mudi dugc dung cua ching. Theo mot sb khia canh, sang ché dé cap dén axit
(Sy)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

47,011,151 .24,130,35: :
(1115, 16:21,(20.24,030.331 s ctatriaconta-

pentaazaheptaxyclo[27,7.1,1
1(37),4(38),6,11,14,16,18,20,23,29.31,33,35-tridecaen-23-carboxylic. Theo mdt
sb khia canh, sang ché dé cap dén mudi duoc dung cua axit (S,)-17-clo-
5,13,14,22-tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

4,7,711,15,116,21,120,24,130, .
11113, 16:21,(20.24,030.331 s ctatriaconta-

pentaazaheptaxyclo[27,7.1,1
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35 -tridecaen-‘23-carboxylic.

Thuat ngt "mubi duoc dung" bao gdm mubi céng axit hosc mubi bazo ma
gift lai d6 hitu hiéu va tinh chat sinh hoc ctia hgp chit c6 Cong thic (I), (IT) va
(I1I) va, thuong khong phai 14 khéng mong mudn vé mit sinh hoc hodc vé mit
khac. Trong nhiéu trudng hop, hop chit c6 Cong thire (I), (ID) va (IIT) c6 kha ning
tao ra mudi axit va/hoic mudi bazo bdi su ¢d mit cia nhém bazo va’hoic nhom
carboxyl hodc cac nhém tuong tu v6i ching. Theo mot phuong 4n, mudi dugc
dung bao gdm mudi amoni bac bén.

Mubdi cong axit dugc dung co thé duoc tao thanh véi cac axit vo co va axit
hitu co, vi du, mudi axetat, mubi aspartat, mudi benzoat, mudi besylat, mudi
bromua/hydrobromua, mudi bicarbonat/carbonat, mudi bisulfat/sulfat, mudi
camphorsulfonat, mudi clorua/hydroclorua, mudi clortheophyllonat, mubi xitrat,
mudi etandisulfonat, mudi fumarat, mudi gluxeptat, mubi gluconat, mudi
glucuronat, mudi hippurat, mudi hydroiodua/iodua, mudi isethionat, mudi lactat,
mubi lactobionat, mudi laurylsulfat, mudi malat, mudi maleat, mudi malonat,
mudi mandelat, mubi mesylat, mudi metylsulfat, mubi naphthoat, mubi napsylat,
mudi nicotinat, mudi nitrat, mudi octadecanoat, mudi oleat, mubi oxalat, mudi
palmitat, mudi palmoat, mubi phosphat/hydro phosphat/dihydro phosphat, mudi
polygalacturonat, mudi propionat, mudi stearat, mudi sucxinat, mudi subsalicylat,
mudi sulfat/hydrogensulfat, mudi tartrat, mudi tosylat va mudi trifloaxetat. Cac
axit vo co ma mubi co thé dugc tao dan xuét tir 36 bao gém, vi dy, axit clohydric,
axit bromhydric, axit sulfuric, axit nitric, axit phosphoric, va axit vd co tuong tu.
Axit hitu co ma tir d6 tr mudi c6 thé duoc tao din xuit bao gém, vi du, axit

axetic, axit propionic, axit glycolic, axit oxalic, axit maleic, axit malonic, axit

-0
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sucxinic, axit fumaric, axit tartaric, axit xitric, axit benzoic, axit mandelic, axit
metansulfonic, axit etansulfonic, axit toluen sulfonic, axit trifloaxetic, axit
salixylic, va c4c axit tuong tu.

Mudi cdng bazo dugc dung cod thé duoc tao thanh véi bazo vo co va bazo
hitu co. Bazo vd co ma mudi c¢6 thé duge tao dan xuit tir d6 bao gém, vi duy,
amoniac va mudi ctia amoni va kim loai nim trong cac cot tir I dén XII cia bang
tudn hoan. Theo phuong an cu thé, mudi duoc tao din xudt tir natri, kali, amoni,
canxi, magie, sit, bac, kém, va déng; mudi dic biét thich hop bao gém mubi
amoni, mudi kali, mudi natri, mudi canxi va mudi magie. Cac bazo hitu co ma céc
mubi c6 thé dugc tao dan xuét tir d6 bao gém, vi du, cac amin bac mot, bac hai va
bac ba, cac amin duoc thé bao gém cac amin duoc thé c6 trong tu nhién, cdc amin
mach vong, nhya trao ddi ion co ban, va bazo twong ty. Cac amin hitu co nhét
dinh bao g?)m isopropylamin, benzathin, cholinat, dietanolamin, dietylamin, lysin,
meglumin, piperazin va tromethamin. Theo mot s6 khia canh, mudi dugc dung
ctia hop chét c6 Cong thirc (1), (II) hodc (III) 1 mubi natri. Theo mdt sb khia canh,
mudi dugc dung cta hop chit c6 Cong thire (1), (IT) hodc (I11) 1a mubi meglumin.

Mudi duoc dung cta hop chét c6 Cong thirc (I), (II) hodc (IIT) c6 thé dugc
tdng hop tir gbc axit hoic bazo, bing phuong phap héa hoc thong thudng. Thong
thudong, mudi nay co thé duoc didu ché biang cach cho dang axit tu do ctia cac hgp
chét nay phan ung véi ty lugng bazo thich hop (ching han nhu Na”, Ca**, Mg”™,
hoic K" hydroxit, carbonat, bicarbonat hodc dang twong tu), hodc béng cach cho
dang bazo tu do cua cac hop chit nay phan ung véi ty lugng axit thich hgp. Cac
phéan Ung nay thuong dugce thuc hién trong nudc hodc trong dung moi hitu co,
hodc trong hdn hop cta hai dung médi nay. Thong thudng, viéc sit dung moi
truong khong trong nudce nhu ete, etyl axetat, etanol, isopropanol, hodc axetonitril
1a diéu mong mudn, khi c6 thé thuc hién duge. Danh muc cia cac mudi thich hop
khac ¢6 thé duge tim théy, vi du, trong "Remington's Pharmaceutical Sciences,"
20th ed., Mack Publishing Company, Easton, Pa., (1985); Berge et al., "J. Pharm.
Sci., 1977, 66, 1-19 va trong "Handbook of Pharmaceutical Salts: Properties,
Selection, and Use" by Stahl and Wermuth (Wiley-VCH, Weinheim, Germany,
2002).
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Cong thirc bét ki duoc dua ra trong ban mé ta nay ciing duge du dinh dé
thé hién dang khéng dugc gin nhan cling nhu 13 dang dugc gén nhan dong vi cla
hop chit c6 Cong thie (1), (II) hozc (III). Hop chit dugc gin nhan dong vi c6 cdu
triic duge minh hoa bdi cong thitc dugce dua ra trong ban mo ta nay ngoai trir mot
hoic nhiéu nguyén tir dugc dai dién bdi nguyén tir cing nguyén t6 nhung khac sd
khéi. Vi du vé céc cht ddng vi ma c6 thé dugc két hop véi hop chit 6 Cong thiic
(D), (ID) va (IIT) va mudi cia ching bao gbm cac chit dong vi ctia hydro, cacbon,
nito, oxy, photpho, flo va clo, ch?mg han nhu 2H, 3H, e, 13C, Hc, PN, 3¢ va 1.
Hop chit ¢6 Cong thie (I), (I) va (IIT) ¢6 thé bao gdm cac hop chét duge gan
nhin déng vi khac nhau ma céc déng vi phong xa, chfmg han nhu, ’H, 11C, e,
358 va *®Cl ¢6 mit. Hop chit dugc gin nhan dong vi c6 Cong thire (1), (IT) va (IID)
thuong c6 thd duge didu ché bing cac k§ thudt théng thuong da biét dbi véi nguoi
c¢6 hiéu biét trung binh trong linh vuc hoic bing quy trinh twong tu v&i quy trinh
duoc md ta trong cac Vi du kém theo st dung chit phan Gng duoc gin nhan dong
vi thich hop thay cho chét phan ng khong dugc gin nhin da duoc st dung trudce
day.

Hop chét c6 Cong thie (T), (IT) va (III) c6 thé c6 cac dang déng phan khac
nhau. Thuit ngit "chit dong phan quang hoc" hoic "chat ddng phan 1ap thé" ding
@8 chi cAu hinh ddng phén 14p thé bét ki trong nhidu ciu hinh déng phan 1ap thé
khac nhau ma c6 thé tdn tai dbi voi hop chit duoc néu ra c6 Cong thire (1), (1)
hodc (III). Cu thé 13, hop chit ¢6 Cong thirc (1), (IT) hoac (III) ¢6 tinh bét di ximg

“truc, bdi sy quay gidi han xung quanh lién két biaryl va nhu vdy c6 thé tdn tai
dudi dang hdn hop cua céc chit ddng phan dbi anh/chit ddng phan atropisomer
véi do doi dong phan ddi anh ndm trong khoang tir khoang 0% dén >98%. Khi
hop chét 1a chit ddng phan déi anh tinh khiét, hoa hoc 1ap thé & mdi tim khong
d6i xtmg c6 thé dugc chi ra boi R, hodc 1a S,. Ky hiéu nay cling ¢6 thé dugc s
dung d6i véi hdn hop ma duge lam gidu trong mot chét ddng phan d6i anh. Mb ta
thém vé hién tugng atropisomer va tinh bét déi ximg truc va quy tic gan c4u hinh
c6 thé duge tim tha‘iy trong Eliel, E.L. & Wilen, S. H. ‘Stereochemistry of Organic
Compounds' John Wiley and Sons, Inc. 1994. Hop chit dugce phin giai ma cu
hinh tuyét d8i ctia n6 chua dugc biét dén c6 thé duge chi dinh (+) hodc (-) tuy
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thudc vao hudng (quay phai hodc quay trai) ma ching lam quay 4nh sang phéin
cuc phing & budc séng clia dudng D ciia natri. Sang ché bao gdm tit ca cac chét
ddng phén co6 thé ¢, bao gdm hdn hop triét quang, cdc dang tinh khiét quang hoc
va hén hop cta cac hop chit trung gian. Cac déng phan (R,) va (S,) ¢6 hoat tinh
quang hoc ¢6 thé duogc didu ché bing cach st dung tac chat y tuéng khong dbi
xtng, cht phan tmg khong déi xtimg hoic chit xuc tac khong déi xtmg, hoic
dugc phan giai bang cach sir dung k¥ thuat thong thuong da biét trong linh vuc,
ching han nhue HPLC khéng déi xing. |

Ciing dugc boc 10 trong ban mo ta nay la cac Hop chét trung gian 1-25
trong cac Vi du, va mudi ctia ching.

Hop chét & dang rén

Theo mot sb phuong an, sang ché d& cip dén hop chit c6 Cong thirc (I),
(I) va (III), hodc mubi dugc dung cta ching & dang ran. Thuat ngir "dang ran"
bao gébm dang da hinh, mudi két tinh, solvat, hydrat va dang v6 dinh hinh cta hop
chét c6 Cong thirc (I), (IT) hodc (IIT). Thuat ngit "dang da hinh" bao gbém nguyén
lidu két tinh ma c6 cing hop phin hoéa hoc nhung c6 déng goéi phan tir khac. Thuat
ngit "mudi két tinh" bao gém ciu tric két tinh véi cling nguyén liéu héa hoc,
nhung két hop v6i mudi cong axit hodc bazo trong dong géi phan tir d6i véi chu
truc két tinh. Thuft ngft "solvat" bao gdm ciu tric két tinh clia cling nguyén liéu
héa hoc, nhung két hop véi phan it ctia dung moi trong déng goéi phan tir cia ciu
truc két tinh. Thuat ngit "hydrat" bao gdm céu triic két tinh ciia ciing nguyén liéu
héa hoc, nhung két hop vé6i phan tir nude trong déng goi phén tir cia chu truc két
~ tinh. Thuat ngtt "dang v6 dinh hinh" bao gbdm hop chét ciia cling nguyén liéu phan
ttr ma khong c6 bac phén tir ctia cdu tric ddng tinh thé (vi du, dang da hinh, mubi
két tinh, solvat hodc hydrat) ciia ciing nguyén liéu phan ti.

Di biét rang nguyén lidu rén c6 thé duoc x4c dinh dic diém bang cach st
dung c4c k§ thuat théng thuong ching han nhu Nhiéu Xa Bot Tia X (X-Ray
Powder Diffraction - XRPD), Phép Do Nhiét Luong Quét Vi Sai (Differential
Scanning Calorimetry - DSC), Phan Tich Nhiét Trong Luong (Thermal
Gravimetric Analysis - TGA), quang phé Hong Ngoai Phan Xa Khuéch Téan Bién
Déi Fourier (Diffuse Reflectance Infrared Fourier Transform - DRIFT), quang
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phb Can Hoéng Ngoai (Near Infrared - NIR), quang phé cong huong tir hat nhan
trang thai dung dich va/hoic trang thai rin. Ham lwong nuée ciia nguyén liéu rin
c¢6 thé duge xac dinh bang phén tich Karl Fischer.

Hop chit & dang ran dugc mé ta trong ban md ta ndy tao ra cac mau XRPD
vé co ban giéng nhu cadc mau XRPD dugce thé hién trén cac Hinh V&, va ¢ cac gia
tri 2-teta (20) khac nhau nhu dugc thé hién trong cac Bang d4 néu trong ban mo ta
nay. Nguoi c6 hiéu biét trung binh trong linh vuc s& hiéu ring c6 thé thu dugc
mAu XRPD hoic bidu dd nhifu xa ma c6 mot hodc nhiéu sai sé do tuy thudc vao
didu kién ghi lai, ching han nhu thiét bi hoic may méc dugc dung. Tuong tu, da
biét ring cudng do trong mau XRPD c6 thé dao dong tlry thude vao diéu kién do
hoic su diéu ché mau boi vi sy dinh hudng dugce uu tién. Nguoi co hiéu biét trung
binh trong linh vuc XRPD cling s& nhén ra ring cuong d6 tuong ddi cua cac dinh
cling co thé bi anh huodng bai, vi du, hat ¢ kich thuéce trén 30 pm va ty 1€ cdc mat
khong ddng nhit. Nguoi ¢6 hiéu biét trung binh trong linh vuc hiéu rang vi tri
phan xa c6 thé bi anh huéng boi chidu cao chinh x4c ma tai d6 miu nam trong
nhifu xa ké, va con su dinh ¢ & mirc khong cta nhidu xa ké. Tinh phing bé mit
clia mau ciing c6 thé c¢6 anh hudng nho.

B&i vi cac can nhic nay, dir liéu mAu nhidu xa dugc thé hién khong duge
14y dudi dang gia tri tuyét ddi (Jenkins, R & Snyder, R.L. ‘Introduction to X-Ray
Powder Diffractometry' John Wiley & Sons 1996; Bunn, C.W. (1948), ‘Chemical
Crystallography', Clarendon Press, London; Klug, H. P. & Alexander, L. E.
(1974), ‘X-Ray Diffraction Procedures'). Do d6, can hiéu ring cac hop chit &
dang rin dugc thé hién trong ban mé ta nay khong giéi han & céc hop chét dang
rén tao ra cac mau XRPD duoc thé hién trén cac Hinh vé&, va cac hop chét dang
ran bt ki tao ra cac mau XRPD v& co ban gidng nhu cic hop chét dang ran dugc
thé hién trong Hinh v& thudc pham vi ctia phuong an két hop. Ngudi c6 hiéu biét
trung binh trong linh vire XRPD c6 thé dénh gi su gidng nhau thuc chét ciia cac
mau XRPD. Thong thudng, sai sd do ctia goc nhifu xa trong XRPD bang x4p xi
26 (£0,2°), va mirc do sai sb do nay can dugc tinh dén khi xem xét mau Nhiéu Xa
Bot Tia X trén cac Hinh vé va khi doc dit liéu dugc chira trong cac Bang da nén

trong ban mo ta nay.
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Ngudi ¢6 hiéu biét trung binh trong linh vuc hiéu ring gia tri hodc céc
khoang gi4 tri quan sat duge trong biéu db nhiét DSC ctia hop chét cu thé s& thé
hién su thay dbi gifta cc mé ¢ do tinh sach khac nhau. Do d6, mic du dbi véi
mdt hop chit nay khoang gié tri c6 thé nhé, dbi vdi cac hgp chat khac khoang gia
tri ¢6 thé kha 16m. Thong thuong, sai s6 do cua g6c nhiéu xa trong bién c6 nhiét
DSC 1a x4p xi cong hodc trir 5°C, va muc d9 sai s6 do nay cin phai dugc tinh dén
khi xem xét dit liéu DSC dugc bao gém trong ban md ta nay. Biéu d6 nhiét TGA
thé hién cung su bién thién, sao cho ngudi c¢6 hiéu biét trung binh trong linh vuc
s& nhén ra rang sai sé do can duoc tinh dén khi danh gia su gidng nhau thuc chét
ctia biéu dd nhiét TGA.

Theo mdt sb phuong 4n, sang ché d& cap dén axit (R,)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1,1%70' L13,()16:21,()20.24,()30.33
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic, hoic mubi

]octatriaconta-

dugc dung cua ching & dang rén.
Theo mdt sb phuong an, sang ché dé cap dén axit (R,)-17-clo-5,13,14,22-

tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

pentaazaheptaxyclo[27,7.1, 147:011:15:(1621:()2024,()30.33

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic, hodc mudi

Joctatriaconta-

dugc dung cia chung ¢ dang v6 dinh hinh.
Dang A _

Theo mot sb phuong 4n, sang ché dé cap dén axit (R,)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1, 1+ ]octatriaconta-
1(37),4(38),6.11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic monohydrat
Dang A.

Theo mot sb phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-0xa-2,9-
dithia-5,6,12,13,22-

11,15,116,21,120,24,30.,35
007070

4,7,011,15,116,21,120,24,730,35
1->0">>0"">0"""0

pentaazaheptaxyclo[27,7.1, ]octatriaconta-

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic monohydrat
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Dang A ¢6 miu XRPD c6 chira it nhit mét dinh duge biéu dién dudi dang 26
(£0,2°) & khoang 7,0°.

Theo mdt sd phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1,1%7:0!1:1%:0 162120243033
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic monohydrat
Dang A ¢6 miu XRPD c6 chira it nhit mét dinh dugc biéu dién duéi dang 20
(£0,2°) & khoang 8,4°.

Theo mdot sd phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-o0xa-2,9-
dithia-5,6,12,13,22-

Joctatriaconta-

16,21,720,2 .
0'113:016:21:020-24:03035 g ctatriaconta-

pentaazaheptaxyclo[27,7.1, 1*"
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic monohydrat
Dang A c¢6 miu XRPD c6 chtra it nhit mot dinh dudc biéu dién duéi dang 20
(+0,2°) & khoang 12,5°.

Theo mét sé phuong 4n, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-0xa-2,9-
dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1, 1471115, 16:21,)2024,3035
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic monohydrat
Dang A c¢6 miu XRPD c¢6 chtra it nhat mét dinh 20 (+0,2°) & khoang 7,0° va 8,4°.

Theo mét sb phuong 4n, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-

dithia-5,6,12,13,22-

Joctatriaconta-

4 1 4 .
T 1113,()16:21,()20.2 ’O3 035]octatriaconta-

pentaazaheptaxyclo[27,7.1,1
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic monohydrat
Dang A ¢6 mau XRPD c6 chira it nhit mot dinh duge biéu dién dudi dang 26
(£0,2°) & khoang 7,0° va 12,5°.

Theo mot ) phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-o0xa-2,9-
dithia-5,6,12,13,22-

21,02 .
147:01113,(16:21,)2024,730.3 >Joctatriaconta-

pentaazaheptaxyclo[27,7.1,
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic monohydrat
Dang A c¢6 miu XRPD c6 chira it nhat mot dinh duoc biéu dién dudi dang 20

(+0,2°) & khoang 8,4° va 12,5°.
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Theo mdt sd phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

4,7,711,15,716,21,120,24,130,35 .
147011150 1621.2024.93035 o ctatriaconta-

pentaazaheptaxyclo[27,7.1,
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic monohydrat
Dang A ¢6 miu XRPD c6 chira it nhit mot dinh dugc biéu dién duési dang 26
(£0,2°) & khoang 7,0°, 8,4° va 12,5°.

Theo mdt $6 phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-0xa-2,9-
dithia-5,6,12,13,22-

16,21,,20,24 -
01113, 1621,020.24,)30:351 o ctatriaconta-

pentaazaheptaxyclo[27,7.1, 147
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic monohydrat
Dang A c¢6 miu XRPD c6 chira it nhit mot dinh dugc biéu dién duéi dang 26
(0,2°) dugc chon tir khoang 5,4°, 7,0°, 8,4°, 10,7°, 12,5°, 13,1°, 14,4°, 15,1°,
15,6°, 17,1° va 18,2°.

Theo mét s& phuong 4n, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-o0xa-2,9-
dithia-5,6,12,13,22-

21,120,24,30, .
(1113, 1621,20:24,30.35 o ctatriaconta-

pentaazaheptaxyclo[27,7.1, 1+
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic monohydrat
Dang A c¢6 miu XRPD c6 chira it nhit mot dinh dugc biéu dién dudi dang 20
(£0,2°) dugc chon tir cac dinh dugc liét ké trong Bang 2.

Theo mdt sb phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1, 170! 1’15’016’21’020’24’030’35]octatriaco_nta-
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic monohydrat
Dang A c6 miu XRPD vé co ban twong tu v6i Hinh 1.

Theo mot sb phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

4,7,411,15,116 24,130,35 .
14701115, 1621:2024.030351 5 ctatriaconta-

pentaazaheptaxyclo[27,7.1,
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic monohydrat
Dang A co bidu dd DSC ¢6 chtra sy thu nhiét véi su solvat hoa bat dau & khoang

121°C va dinh ¢ khoang 152°C.
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Theo mot sb phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

21,20,24,130,35 .
14701115, 16:21:20-24,30. loctatriaconta-

pentaazaheptaxyclo[27,7.1,
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic monohydrat
Dang A c6 biéu d6 DSC c6 chura sy thu nhiét ¢6 su néng chay/phan hity bit dau &
khoang 181°C va dinh & khoang 194°C.

Theo mdt sb phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

4 .
,7,011,15,016,21,020,24,030,35]Octatrlaconta_

pentaazaheptaxyclo[27,7.1,1
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic monohydrat
Dang A ¢6 miu DSC vé co ban twong tu v6i Hinh 2.

Theo mot ) phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

21,20,24,30,35 .
o011:15:01621,20:24:030351 5 ctatriaconta-

pentaazaheptaxyclo[27,7.1, 1%
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic monohydrat
Dang A c6 biéu dd TGA thé hién su giam khéi luong bing khoang 4,0% khi gia
nhiét tir khoang 25°C dén khoang 160°C.

Theo mdt sb phuong éan, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-o0xa-2,9-
dithia-5,6,12,13,22-

(120,24 .
0 11:13:16:21,92024.03035) o ctatriaconta-

pentaazaheptaxyclo[27,7.1, 1% _
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic monohydrat
Dang A c¢6 miu TGA vé co ban tuong ty v6i Hinh 2.
Dang B

Theo mdt s6 phuong 4n, sang ché @ cap dén metanol solvat ctia axit (R,)-
17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

47,411,1 .
147:01:1316:21,020.24.3035 o ctatriaconta-

pentaazaheptaxyclo[27,7.1,
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang B.
Dang C

Theo mdt sé phuong 4n, sang ché dé& cap dén axit (R,)-17-clo-5,13,14,22-

tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-
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pentaazaheptaxyclo[27,7.1, 147:011:15:1621,()20:24.()30.35

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang C.
Theo mét sd phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

Joctatriaconta-

4.7,11,15,116.21,120,24.130,35 .
T LL15,01621,20.24,030.331 5 ctatriaconta-

pentaazaheptaxyclo[27,7.1,1
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang C c¢o
mAu XRPD c¢6 chita it nhat mot dinh dugc biéu dién duéi dang 26 (£0,2°) dugc
chon tir khoang 5,1°, 6,8°, 8,1°, 10,1°, 12,0°, 14,1°, 14,8°, 15,3°, 16,5° va 17,2°.
Theo mot s6 phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1,147:0'11%06:21:020-4(>0>
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang C c¢6

mAu XRPD c¢6 chua it nhit mot dinh duoc biéu dién dudi dang 26 (£0,2°) dugc

]octatriaconta-

chon tir cac dinh dugec liét ké trong Bang 3.

Theo mot sb phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1, 147011150 16:21:()2024,93035
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang C c¢6

mau XRPD vé co ban tuong tu véi Hinh 3.

Joctatriaconta-

Theo mdt sb phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-0xa-2,9-
dithia-5,6,12,13,22-

11,15,116.21,120,24,130,35 :
-0 11:15:016:21,(20.24,30:351 5 ctatriaconta-

pentaazaheptaxyclo[27,7.1, 1%
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang C c¢é
bidu dd DSC ¢6 chira su thu nhiét v6i sy solvat hoa bat ddu & khoang 123°C va
dinh & khoang 140°C.

Theo mdt s6 phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-0xa-2,9-
dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1, 147:011:15,(16.21,20:24,()30.35
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang C ¢o
biéu dd DSC c6 chira sy thu nhiét v&i su néng chay/phén hity bit ddu & khoang
185°C va dinh & khoang 196 °C.

Joctatriaconta-
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Theo mdt sb phuong éan, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

4.7,011.15,16.21,(120.24,30.35

pentaazaheptaxyclo[27,7.1,1 loctatriaconta-

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang C cé
mau DSC vé co ban tuong tu v6i Hinh 4.

Theo mot sb phuong én, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-o0xa-2,9-
dithia-5,6,12,13,22-

21,20,24,30,35 .
47,11.13,(16:21,(120.24.()30, ]octatriaconta-

pentaazaheptaxyclo[27,7.1,1
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang C c6
biéu dd TGA thé hién su giam khéi luong bang khoang 6,4% khi gia nhiét tir
khoang 25°C dén khoang 160°C.

Theo mét sb phuong 4n, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-0xa-2,9-
dithia-5,6,12,13,22-

4,7,,11,15,116,21,120,24,,30,35
00" 0""0

pentaazaheptaxyclo[27,7.1,1 ]octatriaconta-

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang C c¢o
mau TGA vé co ban tuong tw v6i Hinh 4.
Dang D

Theo mot s6 phuong 4n, sang ché dé cap dén axit (R,)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

24 .
0 11:15:16:21,) 202430351 ctatriaconta-

pentaazaheptaxyclo[27,7.1, 1+7
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang D.

Theo mot sb phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

4 .
,7,011,15,016,21,020,24,030,35]Octatrlaconta_

pentaazaheptaxyclo[27,7.1,1
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang D co
mau XRPD c6 chira it nhit mot dinh dugc biéu dién dudi dang 20 (£0,2°) dugc
chon tir khoang 5,7°, 8,0°, 11,7°, 13,4°, 14,7°, 16,5°, 18,5°, 19,5° va 21,9°.

Theo mdt sd phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

4,7,,11,15,~116,2 24,30,
1=7,0 13, ,1,020, 030_35

pentaazaheptaxyclo[27,7.1, ]octatriaconta-

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang D ¢6
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mau XRPD ¢6 chta it nhit mot dinh duge biéu dién dudi dang 20 (£0,2°) duoc
chon tir cac dinh dugc liét ké trong Bang 4.

Theo mot ) phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

4,7 16,21,120,24,30 .
147:0111%:016:21.020:24.030331 5 ctatriaconta-

pentaazaheptaxyclo[27,7.1,
1(3\7),4(38),6,11,14,16,18,20,23,29,31,33,35—tridecaen-23-carboxylic Dang D c6
mau XRPD vé co ban tuong tu véi Hinh 5.

Theo mét sb phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

16,21,120,24,30,35 .
o0 1113,16.21.20-24,030.351 5 ctatriaconta-

pentaazaheptaxyclo[27,7.1, 1+
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang D ¢6
bidu dd DSC c6 chira su thu nhiét néng chay vé6i su bit dau & khoang 156 °C va
dinh ¢ khoang 175°C.

Theo mdt sé phuong 4n, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

4,7,111,15,116,21,720,24 -
T 11:13,16:21,020.24,03035) o ctatriaconta-

pentaazaheptaxyclo[27,7.1,1
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang D ¢6
mau DSC vé co ban tuong ty véi Hinh 6.

Theo mét sé phuong 4n, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

4 4 .
T1113,016:21,020.24,03035) o ctatriaconta-

pentaazaheptaxyclo[27,7.1,1
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang D ¢6
bidu dd TGA thé hién su giam khéi lugng bang khoang 3,6% khi gia nhiét tir
khoang 25°C dén khoang 170°C.

Theo mot sb phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-o0xa-2,9-
dithia-5,6,12,13,22-

»15,116,21,120,24,130, ;
1471115, 16.21,2024.03035 o ctatriaconta-

pentaazaheptaxyclo[27,7.1,
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang D ¢6
mau TGA v co ban tuong tu véi Hinh 6.

Dang E
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Theo mét sb phuong an, sang ché dé cap dén axit (Ry)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1,1%70!1:1%01621:202%00
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang E.

Theo mot sb phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-

dithia-5,6,12,13,22-

]octatriaconta-

pentaazaheptaxyclo[27,7.1,1%7-0! 1201621204303

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang E cé
miu XRPD c¢6 chta it nhit mot dinh duge biéu dién dudi dang 26 (0,2°) dugc
chon tir khoang 8,3°, 10,2°, 11,6°, 12,6°, 13,9°, 14,9°, 16,0°, 16,5°, 17,5° va
18,6°.

Theo mdt s6 phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

Joctatriaconta-

pentaazaheptaxyclo[27,7.1, 1471115 1621,(20:24,930.35

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang E c6
mau XRPD c6 chua it nhit mot dinh dugc bidu dién dudi dang 26 (£0,2°) duge

]octatriaconta-

chon tir cac dinh dugc liét ké trong Bang 5.
Theo mot sb phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-o0xa-2,9-
dithia-5,6,12,13,22-

pentaazaheptaxyclo[27,7.1, 147:01115,(16:21,)20,24,(730.35

Joctatriaconta-
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang E ¢6
mAu XRPD vé co ban tuong tu v6i Hinh 7.
Dang F

Theo mot sd phuong 4n, sang ché dé cap dén axit (Ry)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1,1*70' 115,()16.21,(720.24,()30.35
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic pentahydrat
Dang F.

Theo mét s6 phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-0xa-2,9-

dithia-5,6,12,13,22-

]octatriaconta-

4,7,011,15,116,21,720,24,130,35
1->0">0">"0">""0

pentaazaheptaxyclo[27,7.1, Joctatriaconta-
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1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic pentahydrat
Dang F c6 mau XRPD ¢6 chia it nhdt mét dinh duoc biéu dién duci dang 26
(£0,2°) ¢ khoang 7,9°.

Theo mét sb phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-o0xa-2,9-
dithia-5,6,12,13,22-

21,120,24 .
147:!11:13,16:21,(2024.030351 5 ctatriaconta-

pentaazaheptaxyclo[27,7.1,
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic pentahydrat
Dang F co mau XRPD ¢6 chta it nhit mot dinh duoc biéu dién dudi dang 20
(£0,2°) ¢ khoang 11,9°.

Theo mét sb phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

4,7,411,15,116,21,120,24 .
T1113,(16:21,()20.2 ’030’35]octatr1aconta-

pentaazaheptaxyclo[27,7.1,1
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic pentahydrat
Dang F c¢6 mau XRPD c6 chira it nhét mét dinh dugce biéu didn duéi dang 20
(£0,2°) 6 khoang 17,0°.

Theo mét s6 phuong 4n, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

47,411,15,116,2 .
T 11:15,016:21.20-24.030351 5 ctatriaconta-

pentaazaheptaxyclo[27,7.1,1
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic pentahydrat
Dang F c¢6 miu XRPD c6 chtra it nhdt mot dinh dugc biéu dién dudi dang 20
(£0,2°) & khoang 7,9° va 11,9°. _

Theo mot sb phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

47,411,1 .
T!L13 ’016’21’020’24’030’35]octatnaconta-

pentaazaheptaxyclo[27,7.1,1
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic pentahydrat
Dang F c6 miu XRPD c6 chira it nhat mdt dinh duoc biéu dién duéi dang 20
(+0,2°) & khoang 7,9° va 17,0°.

Theo mét sé phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

4 11,15,416 20,24,130,35
1,7,0 =) ,21,0 0, ’03 .3

pentaazaheptaxyclo[27,7.1, Joctatriaconta-

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic pentahydrat
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Dang F ¢6 miu XRPD c6 chira it nhit mot dinh dugc biéu dién duéi dang 26
(£0,2°) & khoang 11,9° va 17,0°.

Theo mdt sd phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-o0xa-2,9-
dithia-5,6,12,13,22- '
pentaazaheptaxyclo[27,7.1, 147011:13:(16:21,92024,)30.35
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic pentahydrat
Dang F ¢6 mau XRPD c¢6 chira it nhit mot dinh dugce biéu dién dudi dang 26
(#0,2°) & khoang 7,9°, 11,9° va 17,0°.

Theo mét sb phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

Joctatriaconta-

pentaazaheptaxyclo[27,7.1, 147,011:15,16,21,()20.24,)30.35

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic pentahydrat
Dang F ¢6 miu XRPD c6 chira it nhit mot dinh dwoc biéu dién dudi dang 20
(£0,2°) dugc chon tir khoang 5,4°, 7,9°, 10,6°, 11,9°, 12,9°, 14,3°, 14,9°, 15,7°,
17,0° va 18,9°.

Theo mét sb phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

]octatriaconta-

pentaazaheptaxyclo[27,7.1, 147:011:15,(16:21,)2024,)30.35

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic pentahydrat
Dang F ¢6 miu XRPD c6 chta it nhit mot dinh dugc biéu didn dudi dang 20

]Joctatriaconta-

(#£0,2°) dugc chon tir cac dinh duge liét ké trong Bang 6.

Theo mot ) phuong éan, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1, 147:11:15,(16:21,) 202493035
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic pentahydrat

Dang F ¢6 mau XRPD vé co ban twong tu v6i Hinh 8.

Joctatriaconta-

Theo mot ) phliong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

pentaazaheptaxyclo[27,7.1, 147, 11:15,(16:21,92024,930.35

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic pentahydrat

Joctatriaconta-
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Dang F c6 biéu dd DSC c¢6 chtra su thu nhiét véi su solvat héa véi su bat dau &
khoang 40°C va dinh ¢ khoang 67°C.

Theo mot sb phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

4,7,711,15,~16,21,1,20,24,130,35 .
147:0111%:016:21,020.24,030:351 o ctatriaconta-

pentaazaheptaxyclo[27,7.1,
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic pentahydrat
Dang F c6 biéu d6 DSC c6 chira su thu nhiét v6i sy néng chay/phan hiy bat dau &
khoang 185°C va dinh & khoang 195°C.

Theo mot sb phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

1,15,16,21 :
011130 16:21:020-24030-3 o ctatriaconta-

pentaazaheptaxyclo[27,7.1, 1+
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic pentahydrat
Dang F ¢6 mau DSC vé co ban tirong tu v6i Hinh 9.

Theo mét s6 phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-0xa-2,9-
dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1, 147:011:15:01621.(20.24,030.351 5 ctatriaconta-
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic pentahydrat
Dang F ¢6 biéu dd TGA thé hién su giam khéi lugng bang khoang 4,3% khi gia
nhiét tir khoang 25°C dén khoang 100°C.

Theo mot sb phuong an, axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

.(11,15,116,21,120,24,130, .
01113, 16.21,020.24.930351 o tatriaconta-

pentaazaheptaxyclo[27,7.1, 1*7
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic pentahydrat
Dang F ¢6 mau TGA v& co ban twong tu v6i Hinh 9.
Mudi Natri

Theo mot sb phuong 4n, sang ché dé cap dén mudi natri cta axit (R,)-17-
clo-5,13,14,22-tetrametyl-28-o0xa-2,9-dithia-5,6,12,13,22-

21 X .
14701115, 16:21,920.24,03035 o ctatriaconta-

pentaazaheptaxyclo[27,7.1,
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic.
Theo mot sb phuong én, mubi natri clia axit (Ry)-17-clo-5,13,14,22-

tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-
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4,7 20,24,,30,35 .
14701115, 1621,(20-24,530. Joctatriaconta-

pentaazaheptaxyclo[27,7.1,
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic c6 mau
XRPD ¢6 chira it nhit mot dinh dugc biéu dién dudi dang 26 (+0,2°) dugc chon tir
khoang 10,7°, 11,5°, 13,4°, 15,3°, 16,3°, 18,0°, 18,6°, 19,2°, 19,9° va 23,2°.

Theo mdt sb phuong an, mudi natri cta axit (Ry)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1, 147:011:15:16:21,)20-24,)30.33
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic ¢6 mAu

XRPD ¢6 chira it nhit mot dinh dugc biéu dién dudi dang 26 (£0,2°) dugc chon tir

Joctatriaconta-

cac dinh dugc liét ké trong Bang 7.
Theo mdt sé phuong 4n, mudi natri cia axit (R,)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

21,120,24,130,35 .
o0 11:15:016:21,920-24,030:331 5 o tatriaconta-

pentaazaheptaxyclo[27,7.1,1%
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic ¢6 mau
XRPD v& co ban twong tu véi Hinh 10.

Theo mdt sé phuwong 4an, mudi natri cia axit (R,)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1, 1470111301621, 20.24,)30.33

1(37),4(38),6,11,14,16,18,20,23,29,31,33,3 5-tridecaen-23-carboxylic c¢6 biéu dd

]octatriaconta-

DSC ¢6 chita sy thu nhiét v6i su solvat hoa rong bit diu ¢ khoang 100°C dén
khoang 200°C. Theo mot sb phuong éan, mubi natri ctia axit (R,)-17-clo-
5,13,14,22-tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

pentaazaheptaxyclo[27,7.1, 14711150 16-21920-24,3035

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic cé biéu dd

]octatriaconta-

DSC ¢6 chira sy thu nhiét véi su néng chay/phén huy bit diu & khoang 239 °C va
dinh & khoang 246 °C.

Theo mét sb phuong an, mudi natri cua axit (Ry)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1, 14701115, 16:21,(20.24,)3035
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic c6 mau

' DSC vé co ban twong ty véi Hinh 11.

Joctatriaconta-
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Theo mot sb phuong én, mudi natri cia axit (Ry)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

47,011,15,11621,2 :
T(1113,16:21,(20.24.030337 5 ctatriaconta-

pentaazaheptaxyclo[27,7.1,1
1(37),4(38).,6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic cd biu dd
TGA thé hién sy giam khéi lugng bang khoang 4,0% khi gia nhiét tir khoang
25°C dén khoang 175°C.

Theo mét s6 phuong 4n, mudi natri cia axit (R,)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

4 20,24,130,35 .
147:011:15:1621,(20.24,7 303 ]octatriaconta-

pentaazaheptaxyclo[27,7.1,
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic c6 miu
TGA vé co ban tuong tu véi Hinh 11.
Mudi Meglumin

Theo mot s6 phuong 4an, sang ché dé cap dén (R,)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

16,21,20,24,~30,35 .
01115,()16:21,()20.24,(730, ]octatriaconta-

pentaazaheptaxyclo[27,7.1, 1%
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-axit carboxylic, mubi
meglumin.

Theo mot sb phuong an, (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

4 1 . .
1115, 16:21,(20.24,30.351 o ctatriaconta-

pentaazaheptaxyclo[27,7.1,1
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-axit carboxylic, mubi
meglumin ¢6 mau XRPD c6 cha it nhat mot dinh dugc biéu dién dudi dang 20
(£0,2°) dugc chon tir khoang 6,3°, 7,6°, 8,5°, 9,2°, 11,8°, 12,9°, 14,3°, 15,7° va
18,2°.

Theo mdt s§ phuong 4n, (R,)-17-clo-5,13,14,22-tetrametyl-28-0xa-2,9-
dithia-5,6,12,13,22-

4,7,711,15,116,2 .
1471113016 1’020’24’030’35]octatrlaconta-

pentaazaheptaxyclo[27,7.1,
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-axit carboxylic, mubi
meglumin ¢6 miu XRPD c6 chira it nhat mot dinh dugc biéu dién dudi dang 20

(£0,2°) dugce chon tir cac dinh duogc 1iét ké trong Bang 8.
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Theo mot sb phuong 4n, (R,)-17-clo-5,13,14,22-tetrametyl-28-o0xa-2,9-
dithia-5,6,12,13,22-

47,011 21,120,24,130,35 .
147:011:1%:01621,020.24,030:35 o ctatriaconta-

pentaazaheptaxyclo[27,7.1,
1(37),4(38),6,11,14,16,18.20,23,29,31,33,35-tridecaen-23-axit carboxylic, mudi
meglumin ¢6 miu XRPD vé co ban twong tu v6i Hinh 12,

Theo mét sb phuong én, mudi meglumin cta axit (R,)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

4,7,011,15 20,24,130,35 .
1470111501621, 20.24,)30. |octatriaconta-

pentaazaheptaxyclo[27,7.1,
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic c6 bidu dd
DSC c¢6 chita su thu nhiét solvat héa bit diu & khoang 69 °C va dinh & khoang
88°C. Theo mét s phwong 4n, (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1, 147:011:15:016.21,(20:24.)30:351 5 ctatriaconta-
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-axit carboxylic, mudi
meglumin c6 biéu dd DSC cé chtra sy thu nhiét v6i su néng chay/phan hiy bét
dau & khoang 102°C va dinh & khoang 104°C.

Theo mot sd phuong an, mudi meglumin cta axit (R,)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

15,116,21 .
o01115,16:21,(20.24,30.351 5 ctatriaconta-

pentaazaheptaxyclo[27,7.1, 1%
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic ~ ¢o mau
DSC vé co ban tuong tu véi Hinh 13.

Theo mdt sb phuong an, mubi meglumin cta axit (R,)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

4,7,711,15 4 .
T11:15:1621.20-24.030351 6 ctatriaconta-

pentaazaheptaxyclo[27,7.1,1
1(37),4(38),6,11,14,16,18.20,23,29,31,33,3 5-tridecaen-23-carboxylic c6 biéu dd
TGA thé hién su giam khéi lugng bang khoang 10,6% khi gia nhiét tir khoang
25°C dén khoang 150°C.

Theo mdt sb phuong 4an, mubi meglumin cua axit (R,)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

4 11,15,116,21,120,24,~30,35
1,7>0 15 ,2 0 0, 0%

pentaazaheptaxyclo[27,7.1, ]Joctatriaconta-
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1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic c6 miu
TGA vé& co ban tuong tu véi Hinh 13.
Duoc Phim

Theo mot sb phuong 4n, sang ché dé cap dén dugc phdm c6 chira hop chét
¢6 Cong thirc (1), (I) va (IID), va ta duoc, chit mang hodc chét pha lodng dugc
dung.

Thudt ngit "ta dugc, chdt mang hodc chét pha loang dugc dung" bao gém
hop chit, nguyén liéu, hop phéin, va/hodc dang lidu luong ma, trong pham vi danh
gia y té hop ly, thich hop dé sir dung trong su tiép xtic véi md clia ngudi va dong
vét ma khong gy doc, kich ung, phan mg di tng qua mc, hodc cac vin dé va
c4c bién chimg khéc, dugc x4c dinh béi ngudi ¢ hiéu biét trung binh trong linh
vuc.

Dugc phdm dugce boc 16 ¢6 thé & dang thich hop dé ding qua dudng miéng
(vi du nhu, dudi dang vién nén, vién thudc hinh thoi, vién nang ctiing hodc mém,
huyén’ phu nudc hodc dau, nhii tuong, bot hodc hat c6 thé phén tan, si r6 hodc con
ngot), d& ding tai chd (vi du nhu kem, thudc m&, gel, hodc dung dich hoic huyén
phil nuée hoic dau), dé sir dung bang cach xong (vi du nhu bt tan min hoic sol
khi 16ng), d& sir dung bang cach bom khi (vi du nhu bot tan min) hodc dé sir dung
ngoai dudng tiéu héa (vi du nhu dung dich nudc hoic dau tiét tring dé dung liéu
lwong trong tinh mach, duéi da, trong co hodc trong co hoic dudi dang thubc dan
dé ding lidu luong qua truc trang).

Dugc phdm dugc boc 16 ¢o thé thu dugce bang cic quy trinh thong thuong
bing cach sir dung cac ta dugc théng thudng di biét rd trong linh vue. Do do,
duogc phém duoc du dinh dé dung qua dudong miéng cod thé chira, vi du nhu, mot
hodc nhiéu chit tao mau, chit lam ngot, chét tao huong va/hodc chét bao quan.

Ta duogc duge dung thich hgp cho ché phém vién nén bao gém, vi dy, chét
pha loang tro ching han nhu lactoza, natri cacbonat, canxi phosphat hoic canxi
cacbonat; chit tao hat va lam phan ra chéng han nhu tinh bot ngd hodc axit
algenic; chit gin ching han nhu tinh bot; chat 1am tron ching han nhu magie
stearat, axit stearic hodc bdt talc; chét bao quan ch'fmg han nhu etyl hodc propyl p-

hydroxybenzoat; va chét chdng oxy hoéa, ching han nhur axit ascorbic. Ché pham
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vién nén c6 thé khoéng dugc phu hodc dugc phu dé cai bién su phén ri cua chung
va su hép thu tiép theo cia thanh phén hoat tinh trong dudng da day rudt, hodc dé
cai thién do 6n dinh va/hoic bé ngoai cua ching béng cach st dung cac chit va
quy trinh phu thong thuong da biét rd trong linh vuc.

Dugc phdm dé ding qua dudng miéng co thé & dang vién nang gelatin
cting trong d6 thanh phin hoat tinh dugc trén véi chit pha loing rén tro, vi du,
canxi cacbonat, canxi phosphat hoic cao lanh, hodc & dang vién nang gelatin mém
trong do thanh ph?m hoat tinh dugc tron v6i nude hodc dau, chéng han nhu dau
Jac, parafin 16ng, hodc dau 6 liu.

Huyén phu trong nudc thudng chira thanh phan hoat tinh & dang bot min
hodc & dang hat dugc nano hodc micro héa cung vdi mot hodc nhiéu chét tao
huyén phi, ching han nhu natri cacboxymetylxenluloza, metylxenluloza,
hydroxypropylmetylxenluloza, natri alginat, polyvinyl-pyrolidon, gdm tragacan
v& gbm acacia; chit phén tan hodc 1am 4m ching han nhu lexithin hodc san phim
ngung tu cia alkylen oxit vgi axit béo (vi du polyoxetylen stearat), hodc san phim
ngung tu cla etylen oxit v4i rugu béo mach dai, vi du heptadecaetylenoxyxetanol,
hodic san phdm ngung tu cua etylen oxit véi este mot phén c¢6 ngudn gdc tir axit
béo va hexitol ching han nhu polyoxyetylen sorbitol monooleat, hogc sn phim
ngung tu cla etylen oxit v4i rugu béo mach dai, vi du heptadecaetylenoxyxetanol,
hodc san phdm ngung tu ciia etylen oxit véi este mot phén c6 ngudn gde tir axit
béo va hexitol ching han nhu polyoxyetylen sorbitol monooleat, hoic san phim
ngung tu ctia etylen oxit véi este mot phan c6 ngudn gdc tir axit béo va hexitol
anhydrit, vi du polyetylen sorbitan monooleat. Huyén phu trong nudc ciing c6 thé
chita mdt hodc nhidu chit bao quan ching han nhu etyl hodc propyl p-
hydroxybenzoat; chit chéng oxy hoéa ching han nhu axit ascorbic; chét tao mau;
chét tao vi; va/hodc chit 1am ngot chéng han nhu sucroza, sacarin hodc aspartam.

Huyén phii trong diu c6 thé duoc tao ché phdm bing cich tao huyén phu
thanh phén hoat tinh trong dau thuc vat chang han nhu dau lac arachis, dau 6 liu,
diu vimng hodc diu dira hodc trong diu khoang ching han nhu parafin 1dng.
Huyén phi trong diu ciing c6 thé chira chit 1am dic ching han nhu sép ong,

parafin cung hodc rugu xetyl. Chét 1am ngot ching han nhu céc chit néu & trén,
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va chit tao vi c6 thé duoc bd sung dé tao ra ché phdm ding qua dudng miéng
ngon miéng. Céc hop phin nay c6 thé duoc bao quan bang cich bd sung chit
chéng oxy hoa ching han nhu axit ascorbic.

B6t va hat phan tan thich hop dé diéu ché huyén phu trong nuéc bang cach
bd sung nudc thuong chira thanh phan hoat tinh cliing véi chét phan tan hodc chét
lam 4m, chét tao huyén phil va mdt hoic nhiéu chit bao quan. Chat phén tan hodc
Jam 4m va chét tao huyén phu thich hop dugc 14y vi du bang cac chét da dé cap
dén & trén. Cac ta dugc khéc nita chéng han nhu chit 1am ngot, chét tao vi va chét
tao mau, cling co thé c6 mit.

Dugc phdm ciing ¢ thé & dang nhii trong dau trong nudc. Pha diu c6 thé
1a dau thuc vat, ch?mg han nhu dau 6 liu hoic dau lac arachis, hodc dau khoéng,
ching han nhu vi du parafin 16ng hodc hdn hgp cta cac chét bit ky trong sb dé.
Chét nhil twong héa thich hop c6 thé 13, vi du, gém c6 trong tu nhién ching han
nhu gdm acacia hodc gébm tragacan, c6 trong tu nhién phosphatit ching han nhu
dau nanh, lexithin, este hodc este mot phén cod nguén géc tir axit béo va hexitol
anhydrit (vi du sorbitan monooleat) va san phiam ngung tu ctia este mot phén nay
v6i etylen oxit chiang han nhu polyoxyetylen sorbitan monooleat. Nhil tuong ciing
¢6 thé chira chit 1am ngot, chét tao vi va chit bao quan.

Si 16 va cdn ngot ¢ thé dugc tao ché phim with chit 1am ngot ching han
nhu glyxerol, propylen glycol, sorbitol, aspartam hodc sucroza, va ciing co thé
chtra chat 1am diu, chét bao quan, chét tao vi va/hoic chét tao mau.

Duoc phim ciing c6 thé & dang huyén phu trong nuéc hodc trong dau tiém
duoc tiét tring, ma c6 thé duoc tao ché pham theo quy trinh da biét bang céch sir
dung mot hodc nhiéu chét phan tan hoic lam 4m va chit tao huyén phu thich hop,
ma da dugce dé cap dén & trén. Ché phdm tiém dugc tiét trung cling c6 thé 1 dung
dich hodc huyén phi tiém dugc tiét tring trong chét pha loing hoic dung méi
chdp nhan dugc ding ngoai duong tiéu héa khdng doc, vi du dung dich trong 1,3-
butandiol.

Céc hop phin dé dung bing cach xéng c6 thé & dang sol khi nén thong
thuong duoc b tri dé phan tan thanh phén hoat tinh duéi dang sol khi chira giot
rin hodc léng chia nhé. Chit ddy sol khi thong thuong ching han nhu

-30-



32897

hydrocacbon dugc flo héa dé bay hoi hodc hydrocacbon ¢6 thé dugc sir dung va
thiét bi sol khi duoc bd tri theo céch thuan tién dé phén tan lugng da dugc do cua
thénh‘phén hoat tinh.

Théng tin thém vé viée tao ché pham c6 thé tham khao & Chuong 25.2 cua
Tap 5 cua tai liéu' Comprehensive Medicinal Chemistry (Corwin Hansch;
Chairman of Editorial Board), Pergamon Press 1990.

Lugng thanh phén hoat tinh ma duoc két hop v&i mot hodc nhiéu ta dugc
dé tao ra dang lidu lugng don 1€ s& can thay dbi tuy thude vao vat chu duogc diéu
tri va dudng dung cu thé. Thong tin thém vé Puong Ding va Ché Do Liéu Luong
nguodi doc hdy tham khao Chuong 25.3 cua Tép 5 cua tai liéu Comprehensive
Medicinal Chemistry (Corwin Hansch; Chairman of Editorial Board), Pergamon
Press 1990.

Hop chét ¢6 Cong thirc (I), (I) va (III) c6 thé duge ding mdt, hai, ba lin
mot ngay hodc nhiéu 14n trong thoi gian 24 gid khi cin vé& mit y t&. Theo mét sb
phuong an, hop chit ¢6 Cong thirc (I), (II), va (IIT) ¢6 thé duge dung hang ngay,
mdt 1an mbi tudn, hai 1an mot tudn, 3 1an mot tudn, 4 14n mot tudn, 5 1an mot tudn
hodc 6 1an mdt tuln. Ngudi co hiéu biét trung binh trong linh vuc s& dé dang xac
dinh lugng ctia mdi lidu lwong cu thé ty theo ddi trgng. Theo mdt sé phwong 4n,
hop chét ¢6 Cong thie (I), (IT) va (II1) dugc dung trong mot dang lidu lugng. Theo
mot s6 phuong an, hop chét c¢6 Cong thuc (T), (IT) va (III) duge dung trong nhiéu
dang liéu luong.

Phuong phép sir dung

Theo mot khia canh, sang ché mé ta phuong phép diéu tri ung thu cho d6i
tuong can chung, c¢6 chira budc cho dbi tuong dung luong hiru hidu ctia hop chit
c¢6 Cong thire (1), (II) hoic (III), hodc mudi duge dung ctia ching.

Theo mdt khia canh, sang ché d& cap dén hop chédt c6 Cong thirc (1), (IT)
hodc (I1I), hodc mudi duge dung cta ching, dé sur dung trong viéc diéu tri bénh
ung thu.

Theo mdt khia canh, sang ché mo ta viéc st dung hop chét c6 Cong thirc
(@), (I1) hodc (II), hodc mubi duoc dung ciia chung, dé san xuit thude dé diéu tri

bénh ung thu.
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Theo mét khia canh, sang ché d& cap dén dugc phdm cé chira hop chét c6
Cong thic (I), (II) hodc (II1), hodc mudi duoc dung cua ching, dé sir dung trong
viéc diéu tri bénh ung thu. ’

Thuat ngit "bénh ung thu" bao gbm, nhung khong gii han &, bénh méu 4c
tinh ching han nhu bénh bach ciu dang tiy cip tinh, bénh da u tiy, bénh u
lympho t& bao vo, bénh bach cau té bao lympho mén tinh, u lympho té bao B 16n
lan tda, u lympho Burkitt, u lympho thé nang va khdi u ran, vi du, bénh ung thu
phdi t& bao khong nhé (NSCLC), bénh ung thu phdi t& bao nhé (SCLC), bénh ung
thu va, u nguyén bao than kinh, ung thu tuyén tién liét, ung thu hic td, ung thu
tuyén tuy, ung thu tir cung, ndi mac tir cung va két truc trang.

Theo mdt khia canh, sang ché mé ta phuong phap diéu tri bénh da u tiy
cho dbi tuong can ching, c6 chira budc dung cho dbi tuong lugng hitu hiéu cua
hop chit c6 Cong thire (I), (II) hodc (IIT), hodc mudi dugc dung ciia ching.

Theo mdt khia canh, sang ché @& cip dén hop chat c6 Cong thirc (I), (II)
hodc (III), hodc mubi dugc dung cda ching, dé su dung trong viéc diéu tri bénh da
u tay. |

Theo mot khia canh, sang ché mo ta viéc str dung hop chét c6 Cong thirc
(D), (II) hodc (III), hodc mudi duge dung ctia ching, dé san xut thudc dé diéu tri
bénh da u tuy.

Theo mdt khia canh, sdng ché dé cap dén duoc phém c6 chira hop chit c6
Cong thie (1), (I) hodc (III), hodc mudi dugc dung cia ching, dé st dung trong
diéu tri bénh da u tiy.

Theo mét khia canh, sang ché mé ta phuong phap diéu tri bénh bach cau
dang tiy cAp tinh cho dbi twong cin ching, co chtra budc dung cho dbi tugng
luong hiru hiéu cta hop chdt c6 Cong thuc (I), (II) hodc (III), hoic mubi dugc
dung cua ching.

Theo mot khia canh, sang ché dé cap dén hop chét c6 Céng thirc (1), (IT)
hodc (III), hodc mubi dugc dung cta ching, dé sur dung trong viéc diéu tri bénh
bach cau dang tay cip tinh.

Theo mot khia canh, sang ché mé ta viéc sir dung hop chét c6 Cong thirc

(D, (II) ho#c (III), hodc mudi dugc dung ctia ching, dé san xuat thudc dé diéu tri

-32-



32897

bénh bach ciu dang tay cap tinh.

Theo mdt khia canh, sang ché d& cip dén duoc pham co chirta hop chit co
Cong thire (1), (II) hodc (IIT), hodc mudi dugc dung ciia ching, dé st dung trong
viéc diéu tri bénh bach ciu dang tay cép tinh.

Theo mot khia canh, sang ché mé ta phuong phap diéu tri ung thu cho dbi
tuong can ching c6 chira bude cho ddi twong ding luwgng hitu hi¢u cta hop chét
c¢6 Céng thire (1), (II) hodc (III), hodc mudi duge dung cia ching & dang két hop
vé6i tac nhan chéng ung thu, hodic mubdi dugc dung cia chiing.

Theo mét khia canh, sang ché dé cap dén hop chét c6 Cong thirc (I), (II)
hodc (III), hodc mudi duoc dung cia ching & dang két hop véi tic nhan chdng
ung thu, hodc mudi duge dung cua chung, dé su dung trong viéc diéu tri bénh ung
thu.

Theo mot khia canh, sang ché mé ta viéc sir dung hop chat c6 Cong thirc
(D), (II) hodc (III), hoic mubi dugc dung cua ching, & dang két hgp vdi tac nhan
chéng ung thu, hoic mudi dugc dung ciia ching, dé san xuét thudc dé diéu tri
bénh ung thu.

Theo mot khia canh, sdng ché dé cip dén dugc phdm c6 chira hop chét c6
Cong thie (1), (IT) hodc (11I), hodc mudi duge dung cia ching, & dang két hop véi
tac nhan chéng ung thu, hodc mudi duoc dung ciia chiing, dé st dung trong viéc
diéu tri bénh ung thu.

Thuat ngtt "két hop véi" bao gdm viée dung hop chit c6 Cong thire (I), (II)
hoic (III), hoic mubi duge dung cia chiing, va tic nhan chéng ung thu, hoic
mudi duogc dung ctia ching, tuén tu, riéng r€ hoic déng thdi. Theo mét sb khia
canh, hop chét c6 Cong thirc (I), (IT) hodc (IIT), hodic mudi duge dung cia ching,
va tic nhan chéng ung thu, hoic mubi dugc dung cia ching, dugc ding trong
cting ché phdm, vi du, trong ché pham lidu lugng ¢6 dinh. Theo mot s phuong
an, hop chit c6 Cong thtrc (I), (II) hodc (III), hoic mubi dugc dung ctia ching, va
tac nhan chdng ung thu, hodc mubi duoc dung clia ching, duge ding trong cong
thirc riéng r€, va dugc dung vé co ban 1a cung luc, tudn tu hodc riéng €.

Thuat ngir "tdc nhan chéng ung thu" bao gdm, nhung khéng giéi han &,
phéng xa, chét alkyl hoa, chét trc ché hinh thanh mach, khang thé, thé lién hop
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thudc khang thé, chit chéng chuyén héa, chit chéng phan bao, chit chbng ting
sinh, chét khang virut, chét ¢ ché aurora kinaza, chit hoat hoa su chét té bao
khac (vi du, chit tc ché Bcl-2, Bel-xL, Bel-w, Bfl-1), chét hoat hoéa cia con
dudmg thu thé gay chét (vi du, chét chii vAn FAS hodc TRAIL), chit @c ché Ber-
Abl kinaza, chit trc ché BET (bromodomain), khang thé BiTE (Ché4t An Khép Té
Bao T Pic Hiéu Kép - Bi-Specific T cell Engager), chét cai bién dap tng sinh
hoc, chét wc ché kinaza phu thudc xyclin, chét tre ché chu trinh t& bao, chét wc ché
xyclooxygenaza-2, DVD (khang thé mién bién dbi kép), chét uc ché thu thé chét
twong déng gen gay ung thu virut gay bénh bach ciu (ErbB2), chit tic ché yéu td
sinh trudng, chit tc ché EGFR, chit wc ché protein s6¢ nhiét (HSP), chét tc ché
histon deaxetylaza (HDAC), li€u phap hormon, chit mién dich, chét trc ché cta
chét e ché cua protein gdy chét té bao theo chuong trinh (IAP), chét khang sinh
xen k&, chét tc ché kinaza, chit tc ché kinesin, chét tc ché Jak2, dich dong vat c6
vl cua chit wc ché rapamyxin (mTOR - mammalian target of rapamycin),
microARN, chit ¢rc ché kinaza dugc diéu hoa b::ing tin hiéu ngoai bao dugc hoat
héa boi chat giy nguyén phan (MEK - mitogen-activated extracellular signal-
regulated kinase), chat wrc ché BRAF, protein lién két da hoa tri, thudc khang viém
khong steroit (NSAID), chit wc ché poly ADP (adenosin diphosphat)-riboza
polymeraza (PARP), héa tri lidu platin, chit trc ché kinaza gidng polo (Plk), chat
trc ché phosphoinositit-3 kinaza, chét c ché proteosom, chit tuvong tu purin,chit
twong tu pyrimidin, chit @c ché thu thé tyrosin kinaza, alkaloit thyc vét
etinoit/deltoit, axit ribonucleic ¢ ché nho (siARN), chit e ché topoisomeraza,
chét e ché ubiquitin ligaza. Pugc boc 1§ trong ban md ta nay 1a duge pham két
hop ctia cac hop chit bat ki ¢6 Cong thire (I), (IT) hogc (III) va tac nhan chéng ung
thu.

Chét alkyl hoa bao gdm altretamin, AMD-473, AP-5280, apaziquon,
bendamustin, brostallixin, busulfan, cisplatin, carboplatin, carboquon, carmustin
(BCNU), chlorambucil, CLORETAZINE® (laromustin, VNP 40101M),
xyclophosphamit, decarbazin, estramustin, fotemustin, glufosfamit, ifosfamit,

KW-2170, lomustin (CCNU), mafosfamit, melphalan, mitobronitol, mitolactol,
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nimustin, nito mustard N-oxit, nitrosoure, oxaliplatin, ranimustin, temozolomit,
thiotepa, TREANDA® (bendamustin), treosulfan, rofosfamit va dang tuong tu.

Chét (tc ché hinh thanh mach bao gém thu thé dic hiéu mang trong, chét e
ché (Tie-2), chit tic ché thu thé yéu tb ting truong biéu bi (EGFR), chét @c ché
thu thé yéu t6 ting trudng insulin-2 (IGFR-2), chét e ché chit nén kim loai
proteinaza-2 (MMP-2), chét trc ché chit nén kim loai proteinaza-9 (MMP-9), chét
trc ché thu thé yéu tb ting trudng c6 ngudn gbc tiéu cdu (PDGFR), chit tuong tur
thrombospondin, chét trc ché tyrosin kinaza thu thé yéu t6 ting truéng nodi mac
mach (VEGFR), chét trc ché ALK va chit tuong tu.

Chét chng chuyén héa bao gdbm ALIMTA® (pemetrexed dinatri,
1Y231514, MTA), 5-azaxitidin, XELODA® (capexitabin), carmofur,
LEUSTAT® (cladribin), clofarabin, xytarabin, xytarabin ocfosfat, xytosin
arabinosit, dexitabin, deferoxamin, doxifluridin, eflornithin, EICAR (5-etynyl-1-
B-D-ribofuranosylimidazol-4-carboxamit), enoxitabin, ethnylxytidin, fludarabin,
5-flouraxin mot minh hodc két hop v6i leucovoring GEMZAR® (gemxitabin),
hydroxyure, ALKERAN® (melphalan), mercaptopurin, 6-mercaptopurin ribosit,
methotrexat, axit mycophenolic, nelarabin, nolatrexed, ocfosfat, pelitrexol,
pentostatin, pemextred, raltitrexed, Ribavirin, triapin, trimetrexat, S-1, tiazofurin,
tegafur, TS-1, vidarabin, UFT va chéat tuong tu.

Chét wc ché protein Bcl-2 bao gdm ABT-199, AT-101 ((—)gossypol),
GENASENSE® (G3139 hoic oblimersen (oligonucleotit dbi nghia nhim dich
Bcl-2-)), IPI-194, IPI-565, ABT-737, ABT-263, GX-070 (obatoclax) va chét
tuong tu. '

Chét e ché Btk bao gdm ibrutinib va acalabrutinib va chit twong tu.

Chit tc ché bromodomain bao gdm I-BET 762, OTX-015, CPI-203,
LY294002 va chét tuong tur.

Chét rc ché CDK bao gébm BMI-1040, BMS-032, BMS-387, CVT-2584,
flavopiridol, GPC-286199, MCS-5A, PD0332991, PHA-690509, seliciclib (CYC-
202, R-roscovitin), ZK-304709 va chit twong tu.

Chét trc ché EGFR bao gdm khang thé EGFR, ABX-EGF, immunoliposom
khang-EGFR, vac xin EGF, EMD-7200, ERBITUX® (cetuximab), HR3, khang
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thé IgA, IRESSA® (gefitinib), TARCEVA® (erlotinib hodc OSI-774), TP-38,
protein dung hop EGFR, TYKERB® (lapatinib), TAGRISSO (AZD9291), va chét
twong tu.

Chét rc ché ALK bao gdm crizotinib, ceritinib, va chat tuong tu.

Chét trc ché thu thé ErbB2 bao gdm CP-724-714, CI-1033 (canertinib),
HERCEPTIN® (trastuzumab), TYKERB® (lapatinib), OMNITARG® (2C4,
petuzumab), TAK-165, GW-572016 (ionafarnib), GW-282974, EKB-569, PI-166,
dHER2 (vic xin HER2), APC-8024 (vic xin HER-2), khing thé dac hidu kép
khang-HER/2neu, B7.her2IgG3, khang thé dic hiéu kép hai chirc ning AS HER?2,
mAB AR-209, mAB 2B-1 va chit twong tu.

Thé lién hop thube khang thé bao gém khing-CD22-MC-MMAF, khang-
CD22-MC-MMAE, khang-CD22-MCC-DMI, CR-OI 1-veMMAE, PSMA-ADC,
MEDI-547, SGN-19Am SGN-35, SGN-75 va chét twong tu.

Chét trc ché kinesin bao gdm chét trc ché Eg5 ching han nhu AZD4877,
ARRY-520; chét tc ché CENPE ching han nhu GSK923295A va chét tuong tu.

Chit wc ché MEK bao gbm trametinib (GSK1120212), binimetinib
(MEK162), selumetinib (AZD6244), cobimetinib (XL518), ARRY-142886,
ARRY-438162, PD-325901, PD-98059, va chit twong tu.

Chét trc ché BRAF bao gém sorafenib, vemurafenib, dabrafenib, GDC-
0879, LGX818 va chit tuong tur.

Hoéa tri liéu platin bao gom cisplatin, ELOXATIN® (oxaliplatin)
eptaplatin, lobaplatin, nedaplatin, PARAPLATIN® (carboplatin), satraplatin,
picoplatin va chét twong tur.

Chét trc ché VEGER bao gdm AVASTIN (bevacizumab), ABT-869, AEE-
788, ANGIOZYME™ (ribozym trc ché sy hinh thanh mach (Ribozyme
Pharmaceuticals (Boulder, Colo.) va Chiron, (Emeryville, Calif.)), axitinib (AG-
13736), AZD-2171, CP-547,632, IM-862, MACUGEN (pegaptamib),
NEXAVAR® (sorafenib, BAY43-9006), pazopanib (GW-786034), vatalanib
(PTK-787, ZK-222584), SUTENT® (sunitinib, SU-11248), VEGF trap,
ZACTIMA™ (vandetanib, ZD-6474), GA101, ofatumumab, ABT-806 (mAb-
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806), khang thé dic hiéu ErbB3, khang thé dic hiéu BSG2, khang thé dic hidu
DLL4 va khang thé dic hiéu C-met, va chit twong tu.

Chét khang sinh khang khéi u bao gdm chét khang sinh xen k& aclarubixin,
actinomyxin D, amrubixin, annamyxin, adriamyxin, BLENOXANE®
(bleomyxin), daunorubixin, CAELYX® hoic MYOCET® (doxorubixin cua
liposom), elsamitruxin, epirbuxin, glarbuixin, ZAVEDOS® (idarubixin),
mitomyxin C, nemorubixin, neocarzinostatin, peplomyxin, pirarubixin,
rebeccamyxin, stimalamer, streptozoxin, VALSTAR® (valrubixin), zinostatinyvé
chat twong tu. |

Chét trc ché cta co ché sira chita ADN chéng han nhu CHK kinaza; chét e
ché protein kinaza phu thudc ADN; chit tc ché caa poly (ADP-riboza)
polymeraza (chit tc ché PARP) bao gbm ABT-888 (veliparib), olaparib, KU-
59436, AZD-2281, AG-014699, BSI-201, BGP-15, INO-1001, ONO-2231 va chit
tuong tu; va chit trc ché Hsp90 ching han nhu tanespimyxin va retaspimyxin.

Chét tc ché proteasom bao gdbm VELCADE® (bortezomib), KYPROLIS
(carfilzomib), NINLARO (ixazomib), MG132, NPI-0052, PR-171 va chit tuong
tu. ,

Vi du vé chit mién dich bao gdm interferon va cac chét ting cuong mién
dich khac. Interferon bao gdm interferon alpha, interferon alpha-2a, interferon
alpha-2b, interferon beta, interferon gamma-1la, ACTIMMUNE® (interferon
gamma-1b) hodc interferon gamma-n1, dang két hop clia chiing va chét tuong tu.
Céc chit khac bao gdm ALFAFERONE®, (IFN-a), BAM-002 (glutathion dugc
- oxy hoa), BEROMUN® (tasonermin), BEXXAR® (tositumomab), CAMPATH®
(alemtuzumab), decarbazin, denileukin, epratuzumab, GRANOCYTE®
(lenograstim), lentinan, interferon alpha bach ciu, imiquimod, MDX-010 (khéng-
CTLA-4), vic xin u melanin, mitumomab, molgramostim, MYLOTARG™
(gemtuzumab ozogamixin), NEUPOGEN® (filgrastim), OncoVAC-CL,
OVAREX® (oregovomab), pemtumomab (Y-muHMFG1), PROVENGE®
(sipuleucel-T), sargaramostim, sizofilan, teceleukin, THERACYS® (Bacillus
Calmette-Guerin), ubenimex, VIRULIZIN® (tri licu mién dich, Lorus
Pharmaceuticals), Z-100 (Chit Pic hiéu cia Maruyama (SSM)), WF-10
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(Tetraclodecaoxit (TCDO)), PROLEUKIN® (aldesleukin), ZADAXIN®
(thymalfasin), ZENAPAX® (daclizumab), ZEVALIN® (90Y-Ibritumomab
tiuxetan) va cht tuong tu.

Chét tuong tu pyrimidin bao gbm xytarabin (ara C hoic arabinosit C),
xytosin arabinosit, doxifluridin, FLUDARA® (fludarabin), 5-FU (5-flouraxin),
floxuridin, GEMZAR® (gemxitabin), TOMUDEX® (ratitrexed), TROXATYL™
(triaxetyluridin troxaxitabin) va chét tuong tu.

Chét chéng phan bao bao gbm batabulin, epothilon D (KOS-862), N-(2-
((4-hydroxyphenyl)amino)pyridin-3-yl)-4-metoxybenzensulfonamit,  ixabepilon
(BMS 247550), paclitaxel, TAXOTERE® (doxetaxel), PNU100940 (109881),
patupilon, XRP-9881 (larotaxel), vinflunin, ZK-EPO (epothilon tdng hop) va chit
tuong tu.

Ngoai ra, hop chét ¢6 Cong thirc (I), (II) va (III) c6 thé dugc két hop véi
chit hoa tri liéu khac ching han nhu ABRAXANE™ (ABI-007), ABT-100 (chit
trc ché farnesyl transferaza), ADVEXIN® (vic xin AdSCMV-p53), ALTOCOR®
hoic MEVACOR® (lovastatin), AMPLIGEN® (poly I:poly C12U, ARN téng
hop), APTOSYN® (exisulind), AREDIA® (axit pamidronic), arglabin, L-
asparaginaza, atamestan (1-metyl-3,17-dion-androsta-1,4-dien), AVAGE®
(tazaroten), AVE-8062 (d4n xuit combreastatin) BEC2 (mitumomab), cachectin
hodc cachexin (yéu td hoai tir khdi u), canvaxin (véc xin), CEAVAC® (vic xin
ung thu), CELEUK® (celmoleukin), CEPLENE® (histamin dihydroclorua),
CERVARIX® (vic xin virut papilloma & ngudi), CHOP® (C: CYTOXAN®
(xyclophosphamit); H: ADRIAMYCIN® (hydroxydoxorubixin); O: Vincristin
(ONCOVIN®); P: prednison), CYPAT™ (xyproteron axetat), combrestatin A4P,
DAB(389)EGF (cac mién xuc tic va hoan vi ctia doc t6 bach hau dugc dung hop
thong qua lién két His-Ala v6i yéu t6 ting truong biéu bi & ngudi) hosic
TransMID-107R™ (ddc t6 bach hé‘lu), dacarbazin, dactinomyxin, axit 5,6-
dimetylxanthenon-4-axetic (DMXAA), eniluraxin, EVIZON™ (squalamin lactat),
DIMERICINE® (nudc thom T4NS5 liposom), discodermolit, DX-8951f (exatecan
mesylat), enzastaurin, EPO906 (epithilon B), GARDASIL® (véc xin tai td hop
virut papilloma & ngudi héa tri bdn (Typ 6, 11, 16, 18)), GASTRIMMUNE®,
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GENASENSE®, GMK (vic xin lién hop gangliosit), GVAX® (véc xin ung thu
tuyén tién liét), halofuginon, histerelin, hydroxycarbamit, axit ibandronic, IGN-
101, IL-13-PE38, IL-13-PE38QQR (xintredekin besudotox), ngoai doc t6 IL-13-
pseudomonas, interferon-a, interferon-y, JUNOVAN™ hoic MEPACT™
(mifamurtit), lonafarnib, 5,10-metylentetrahydrofolat, miltefosin
(hexadexylphosphocholin), NEOVASTAT® (AE-941), NEUTREXIN®
(trimetrexat glucuronat), NIPENT® (pentostatin), ONCONASE® (enzym
ribonucleaza), ONCOPHAGE® (didu trj vic xin u melanin), ONCOVAX® (vic
xin IL-2), ORATHECIN™ (rubitecan), OSIDEM® (thudc té biao dua trén khang
thé), OVAREX® MAb (khang thé don dong & chudt), paclitaxel, PANDIMEXT™
(aglycon saponin tlr cdy nhan sdm c6 chira 20(S)protopanaxadiol (aPPD) va
20(S)protopanaxatriol (aPPT)), panitumumab, PANVAC®-VF (véc xin ung thu
nghién ctru), pegaspargaza, PEG Interferon A, phenoxodiol, procarbazin,
rebimastat, REMOVAB® (catumaxomab), REVLIMID® (lenalidomit), RSR13
(efaproxiral), SOMATULINE® LA (lanreotit), SORIATANE® (acitretin),
staurosporin (Streptomyces staurospores), talabostat (PT100), TARGRETIN®
(bexaroten), TAXOPREXIN® (DHA-paclitaxel), TELCYTA® (canfosfamit,
TLK286), temilifen, TEMODAR® (temozolomit), tesmilifen, thalidomit,
THERATOPE® (STn-KLH), thymitaq (2-amino-3,4-dihydro-6-metyl-4-oxo-5-(4-
pyridylthio)quinazolin dihydroclorua), TINFERADE™ (vt truyén adeno: Chét
mang ADN chira gen dbi v6i yéu t6 hoai tir khéi u-0), TRACLEER® hoic
ZAVESCA® (bosentan), tretinoin (Retin-A), tetrandrin, TRISENOX® (arsen
trioxit), VIRULIZIN®, ukrain (dan xuét cua alkaloit tir cdy celandine 16n), vitaxin
(khang thé khang-alphavbeta3), XCYTRIN® (motexafin gadolini), XINLAY™
(atrasentan), XYOTAX™ (paclitaxel poliglumex), YONDELIS® (trabectedin),
7D-6126, ZINECARD® (dexrazoxan), ZOMETA® (axit zolendronic), zorubixin
va chit tuong tu.

Theo mot khia canh, sang ché d& cap dén phuwong phap diéu tri ung thur cho
d6i twrong cin ching c6 chira bude cho dbi tugng ding lugng hitu hi€u cta hop
chét c6 Cong thire (I), (IT) hodic (ITI), hodc mubi duoc dung cia ching & dang két

hop véi bortezomib, hodc mudi dugc dung cua ching.
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Theo mdt khia canh, sang ché dé cip dén hop chit c6 Cong thic (I), (IT)
hoac (III), hodc mudi duogc dung cda ching & dang két hop véi bortezomib, hodc
mudi dugc dung cia chiung, dé sir dung trong viéc diéu tri bénh ung thu.

Theo mot khia canh, sang ché dé cap dén viéc st dung hop chit c6 Cong
thirc (1), (II) hodc (III), hoic mubi dugc dung cta ching, & dang két hop véi
bortezomib, hogc mudi duge dung cta ching, d& san xuét thudc dé diéu tri bénh
ung thu.

Theo mot khia canh, sang ché @& cap dén duoc phim c6 chta hop chit c6
Céng thire (1), (IT) hodc (IIT), hoic mudi dugc dung ciia ching, & dang két hop véi
bortezomib, hodc mudi dugc dung ctia ching, dé su dung trong viéc diéu tri bénh
ung thu.

Theo mdt khia canh, sang ché dé cap dén phuong phéap diéu tri bénh da u
tiy cho dbi tuong cén ching c6 chira budc cho déi tuong dung luong hitu hiéu
ctia hop chét c6 Cong thire (I), (II) hozc (IIT), hodc mudi duge dung cua ching &
dang két hop v6i bortezomib, hosc mudi duge dung ctia ching.

Theo mot khia canh, sang ché dé cip dén hop chit c6 Cong thic (I), (IT)
hoac (III), hodc mudi dugc dung ctia ching & dang két hop v6i bortezomib, hodc
mudi dugc dung ctia chung, dé sir dung trong viéc diéu tri bénh da u tay.

Theo mot khia canh, sang ché dé cap dén viéc sir dung hop chét c6 Cong
thiee (1), (II) hodc (III), hodc mubi dugc dung ciia ching, & dang két hop véi
bortezomib, hodc mudi dugc dung cuia ching, dé san xuét thudc dé diéu tri bénh
da u tuy. _

Theo mét khia canh, sang ché d& cép dén dugc phim c6 chira hop chit c6
Céng thire (1), (II) hoic (III), hoic mubi duge dung ctia chiing, & dang két hop véi
bortezomib, hodc mudi dugce dung ctia ching, dé sir dung trong viéc diu tri bénh
da u tuy.

Theo mot khia canh, sang ché dé cip dén phuong phép tc ché Mcl-1 cho
ddi twong cin chung, c6 chira bude cho dbi twong ding lugng hiru hiéu cta hop
chét c6 Cong thirc (I), (IT) hodc (III), hodc mubi dugc dung cia chiing.

Theo mot khia canh, sang ché dé cap dén hop chét c6 Cong thirc (I), (II)

hoac (III), hodc mudi duge dung ctia ching, dé sur dung trong viéc Urc ché Mcl-1.
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Theo mdt khia canh, sang ché d& cip dén viéc sir dung hop chit c6 Cong
thire (1), (IT) hodc (IIT), hoic mudi duoe dung cta ching, dé san xudt thudc dé tc
ché Mcl-1.

Theo mot khia canh, sdng ché @& cap dén dugc phém c6 chira hgp chét ¢6
Céng thirc (I), (II) hoac (III), hoic mudi duge dung ctia ching, dé s dung trong
viée trc ché Mcl-1.

Thuat ngit "Mcl-1" dung dé chi Bénh Bach C4u Té Bao Tiy 1, thanh phéan
chéng chét té bao theo chuong trinh ctia ho protein BCL-2.

Thuat ngft "luong hitu hiéu" bao gém lurong hop chét c6 Cong thirc (I), (IT)
hodc (III) ma gy ra phan ing y hoc hodc sinh hoc & d6i tuong, vi du, su lam gidm
hodc su tc ché hoat tinh enzym hodc protein lién quan dén Mcl-1 hodc bénh ung
thu; su cai thién cua triéu ching bénh ung thu; hodc lam chdm hodc tri hodn su
tién trién cua bénh ung thu. Theo mét sé phuong an, thuét ngit "lugng hitu hidu"
bao gdbm lugng hop chit c6 Cong thic (I), (II) hodc (1), ma khi dua vao dbi
twong, hitu hiéu dé giam bét, e ché, va/hodc 1am thuyén giam it nhét 12 mot phan
bénh ung thu hodc tc ché Mcl-1, va/hodc 1am gidm hodc tc ché su sinh trudng
ctia khdi u hodc sy tang sinh cia té bao ung thu & ddi tuong.

Thuat ngf "dbi tugng" bao g6n1 dong vat mau nong, vi du, dong vat linh
truong, chd, meo, thd, chudt céng, va chudt nhéit. Theo mot sb phuong an, dbi
tuong la dong vat linh trudong, vi du, nguoi. Theo mot sb phuong 4n, dbi tuong
méc bénh ung thu. Theo mot sd phuong 4n, dbi twong nay can diéu tri (vi dy, dbi
tugng hudng loi vé mat sinh hoc hoic y hoc tir viéc diéu tri).

Thuat ngit "trc ché," "su e ché" hodc "viéc tc ché" bao gém su giam hoat
tinh co s& cuia hoat tinh hodc quy trinh sinh hoc. Theo mét s6 phuong 4n, hop chét
c6 Cong thire (I), (IT) hodc (III) &c ché Mcl-1.

Thuat ngir "didu tri," "viéc dilu tri" va "su diéu tri" bao gém viéc lam gidam
hodc su trc ché hoat tinh enzym hodc protein lién quan dén Mcl-1 hodc bénh ung
thu & dbi tugng, su cai thién clia mot hodc nhiéu triéu ching cua bénh ung thu &
dbi tugng, hodc lam chdm hogc tri hoan tién trién cta bénh ung thu & dbi tuong.
Thuat ngit "didu tri," "viéc diéu tri" va "su didu tri" cling bao gbm viéc 1am giam

ho#c trc ché su sinh trudng cua khoi u hodc su ting sinh cua té bao ung thu & doi
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tuong.
Vi du thwe hién sang ché

Céc khia canh cta sang ché c6 thé dugc xdc dinh thém bing cach tham
chiéu dén cac vi du khong lam giéi han sang ché sau ddy, ma mé ta chi tiét viec
diéu ché cac hop chit nhit dinh va cac hop chit trung gian theo sang ché va -
phuong phép dé sir dung hop chit theo sang ché. Ngudi c6 hiéu biét trung binh
trong linh vuc hiéu 15 rang c6 thé tao ra nhiéu cai bién, ca vé nguyén lidu va

phuong phép ma khong ndm ngoai pham vi ciia sing ché.

Trir khi ¢6 chi dan khéc:

(i) tit ca céc su tong hop duogc thuc hién & nhiét d moi trudng xung
quanh, tuc la trong khoang tr 17 dén 25°C va duéi khi quyén ciia khi tro ching
han nhu nito trir khi ¢6 chi dan khéc;

(ii) su bay hoi dugc thuc hién bang cach lam bay hoi quay hodc st dung
thiét bi Genevac hoic thiét bi 1am bay hoi Biotage v10 duéi 4p suit giam;

(iii) tinh ché bang sic ky silicagel duoc thuc hién trén Teledyne Isco
CombiFlash® Rf tuy dong hodc Teledyne Isco CombiFlash® Companion® bing
cach st dung Cot Silic Oxit RediSep Rf Gold™ Péng G6i San (20-40 pm, hat
hinh ciu), Hop chtra GraceResolv™ (silic oxit Davisil®) hodc Hop chira Silicycle
(40 - 63 pm).

(iv) séc ky didu ché khong dbi xting dugc thuc hién trén thiét bi Waters
Prep 100 SFC-MS v6i su thu gom duoc kich hoat béng MS va UV hoic thiét bi
Thar MultiGram III SFC véi sy thu gom UV.

(v) séc ky diéu ché khong i xing dugc thuc hién trén Waters X5 SFC-
MS véi bo phat hién UV hodc trén Waters UPC2 SFC-MS v6i bo phét hién UV va
ELSD.

(vi) hiéu sut, khi c6 mat, khong cin phai 1a hiéu suit 16n nhét c6 thé dat
duoc;

(vii) nhin chung, cAu tric cta san ph'flm cubi co Cong thtrc I duge xac nhén
bing quang phd NMR; gia tri dich chuyén héa hoc NMR dugc do theo thang
delta, bing cach st dung dinh du dung moi lam ndi chuén [phd cong hudng tir

proton dugc xac dinh bang cach st dung thiét bi Bruker Avance 500 (500 MHz), -
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Bruker Avance 400 (400 MHz), Bruker Avance 300 (300 MHz) hodc Bruker
DRX (300 MHz)]; phép do dugc tién hanh & nhiét do mdi trudng trir khi duge xéc
dinh khéac; cac chit viét tit sau day dugc st dung: s, muc don; d, muc doi; t, mic
ba; q, mirc tu; m, mac bdi; dd, mic doi cia mac do6i; ddd, mirc doi cia mirc doi
cua muc doi; dt, mirc d6i cia mirc ba; bs, tin hiéu rong; ABq, mic tu AB.

(viii) nhin chung, san phdm cudi cliing c6 Cong thirc I cling duge xac dinh
dic dim bang quang phd khéi sau khi sic ky léng (UPLC); bang cach st dung
Waters UPLC 18p v6i khéi phd ké Waters SQ (Nhiét do cot 40 °C, UV = 220-300
nm hodc 190-400 nm, Phd khédi = ESI v6i su chuyén duong/am) & tdc d6 dong
chay bang 1 ml/phut bang cach sir dung hé dung méi tir 97% A +3% B dén 3% A
+ 97% B trong 1,50 phut (téng thoi gian chay vé6i su lam can bang trd lai diéu
kién ban dau, v.v. 1a 1,70 phit), trong d6 A = axit formic 0,1% hodc axit
trifloaxetic 0,05% trong nudc (d6i voi hoat dong axit) hodc amoni hydroxit 0,1%
trong nudc (déi véi hoat dong bazo) va B = axetonitril. bé phan tich axit, cot
duoc st dung 1a Waters Acquity HSS T3 (1,8 pm, 2,1 x 50 mm), dé phén tich
bazo, c(f)t duoc duoc st dljng 1a Waters Acquity BEH C18 (1,7 pm, 2,1 x 50 mm).
Theo cach khac, UPLC duoc thuc hién bang cach st dung Waters UPLC lap véi
khdi phd ké Waters SQ (Nhiét do cot 30 °C, UV = 210-400 nm, Phd khéi = ESI
v6i su chuyén duong/am) & tdc do dong chay bang 1 ml/phit bang cach st dung
gradien dung mdi yieg 2 dén 98% B trong 1,5 phut (téng thoi gian chay véi su
lam can bing tré lai didu kién ban dau 2 phut), trong d6 A = axit formic 0,1%
trong nude va B = axit formic 0,1% trong axetonitril (d6i v6i hoat dong axit) hodc
A = amoni hydroxit 0,1% trong nudc va B = axetonitril (d6i v6i hoat dong bazo).
bé phén tich axit, cdt dugce st dung 12 Waters Acquity HSS T3 (1,8 pm, 2,1 x 30
mm), dé phén tich bazo, cbt dugc sit dung 1a Waters Acquity BEH C18 (1,7 pm,
2,1 x 30 mm); ion phéan tir dugc bao céo tuwong img véi [M+H]+ trir khi ¢6 chi dan
khéc; d6i véi phan tir ¢6 nhidu dang ddng vi (Br, Cl, v.v.) gid tri duge bao céo 1a
gié tri thu dugc voi cudng d6 cao nhit trir khi c6 chi din khéc.

(x) @6 tinh khiét hop chét trung gian dugc dénh gia bang sic 1y 16p méng,
khéi phd, LCMS, UPLC/MS, HPLC va/hoic phan tich NMR;

(xi) cac chir viét tit sau day duogc sir dung:
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conc.
DCM
di-t-BPF
DMAP
DMF
DSC
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equiv.
ES
HPLC
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IPA
LAH
LCMS
MS
NaHMDS
NBS
NMR
PE
PMB
RBF

RT

sat.

SFC
TBAF
TBDPS
TBDPSCI
TFA
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axetonitril

trong nude

co

diclometan
1,1'-bis(di-tert-butylphosphino)feroxen
4-dimetylaminopyridin
N,N-dimetylformamit

Phép do nhiét lugng quét vi sai
di-tert-butyl diazen-1,2-dicarboxylat
doi doi dong phan ddi anh

duong lugng

ché @6 phun dién tir

sic ky 1éng cao ap

Tiém

Rugu Isopropyl

lithi nhom hydrua

sic ky 16ng quang phd khoi

phd khéi

natri hexametyldisilylazan
N-bromo sucxinimit

cong hudng tir nhan

ete ddu mo

4-metoxybenzyl

binh day tron

nhiét do trong phong / moi trudng
bdo hoa

sac ky 1éng sidu t&i han
tetrabutylamoni florua
tert-butyldiphenylsilyl
tert-butylclodiphenylsilan

axit trifloaxetic
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TGA Phan tich nhiét trong
THF tetrahydrofuran

Tol. toluen

UPLC sic ky 1éng hiéu ning cao
% theo khdi Iugng phan tram khéi lugng
XRPD Nhiéu xa bt tia X

Hop chét trung gian 1: Metyl 7-brom-6-clo-3-(3-metoxy-3-oxopropyl)-1H-indol-
2-cacboxylat

° 0
N\
@)
A\
N 0
Cl N
Br

Cho 2-brom-3-cloanilin (600 g, 2,91 mol) va HCI trong nudc déc (1500 ml,
49,4 mol) trong nuéc (1500 ml) vao RBF 4 ¢d. Khudy hdn hop nay qua dém dé
tao ra dung dich. Bd sung timg giot dung dich NaNO, (212 g, 3,07 mol) trong
nuée (720 ml) c6 khudy & nhiét do 0-5°C. Sau 1,5 gid, bd sung ting giot dung
dich KOAc (4020 g, 40,9 mol) trong nudc (6000 ml) va metyl 2-oxoxyclopentan-
1-cacboxylat (420 g, 2,95 mol) c6 khudy & nhiét do 0-5°C. Khudy dung dich thu
dugc & nhiét do 0-5°C trong thoi gian 0,5 gid sau d6 dé & nhiét do trong phong
trong thoi gian 2 gid. Sau d6 chiét dung dich nay véi 2 x10 | DCM. Rtra c4c pha
hitu co két hop bf“mg 1 x 5 1 nudc mudi. Lam khd dung dich trén Na,SO, khan va
cd dé thu duoc metyl 1-((2-brom-3-clophenyl)diazenyl)-2-oxoxyclopentan-1-
cacboxylat (1070 g, 100%, 97% khéi lugng).

Cho dung dich axit sulfuric dic (1000 ml, 18,8 mol) trong metanol (10000
ml) va metyl 1-((2-brom-3-clophenyl)diazenyl)-2-oxoxyclopentan-1-cacboxylat
(1400 g, 3,89 mol) vao RBF 4 cb. Khudy dung dich thu dugc & nhiét do 70°C
trong bé dau trong thoi gian 2 gid. Lam ngudi hdn hgp phén tGng xubng nhiét do
20°C bing bé nudc/nude da. Thu gom chét rin bing cach loc. Rira chét rin bang

2 x 1 1 MeOH va sau d6 lam khé trong 10 dudi 4p sut giam dé thu duogc (E/Z)-
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dimetyl 2-(2-(2-brom-3-clophenyl)hydazono)hexandioat (1200 g, 79%).
Cho dung dich axit sulfuric dic (2 1, 37,5 mol) trong metanol (10 1) va (E/Z)-
dimetyl 2-(2-(2-brom-3-clophenyl)hydrazon)hexandioat (1200 g, 2,96 mol, 1,00
duong lugng) vao RBF 4 cb. Khudy dung dich thu dugc trong thoi gian 72 gir &
nhiét d6 80°C trong bé dau. Lam ngudi hdn hop phan ting xudng nhiét 6 20°C
trong bé nudc/nude da. Thu gom chét rdn bang cach loc, rira bang 1 1 MeOH va
sau d6 lam kho trong khong khi. Sau d6 tao huyén phti chét rin trong 2250 ml
MeOH, khudy & nhiét d6 50°C trong th&i gian hon 30 phat. Sau d6 dé nguoi
xubng 20°C, thu gom chét ran bang cach loc va rira bang 500 ml MeOH va sau d6
1am khd trong khong khi ¢ thu dugc metyl 7-brom-6-clo-3-(3-metoxy-3-
oxopropyl)-1H-indol-2-cacboxylat (Hop chét trung gian 1, 930 g, 84%); m/z
(ES+), [M+H]" = 374. "H NMR (400 MHz, CLOROFORM- d) 82,68 (t, 2H), 3,37
(t, 2H), 3,64 (s, 3H), 3,98 (s, 3H), 7,25 (d, 1H), 7,62 (d, 1H), 8,83 (s, 1H).
Hop chit trung gian 2: (4-Brom-1,5-dimetyl-1H-pyrazol-3-yl)metanol

Br

X
HO/W

N—N
\

B6 sung timg phin NBS (47,4 g, 266 mmol) trong hon 30 phut vao dung
dich cua (1,5-dimetyl-1H-pyrazol-3-yl)metanol (32,0 g, 253 mmol) trong DCM
(500 ml) & nhiét d6 0°C. Khudy hdn hop thu dugc & nhiét @6 25°C trong thoi gian
1 gio. Pha lodng hén hop phan mg bang DCM (200 ml), va ria tu bang nudc
(250 ml) va nudc mubi (150 ml). Lam khd 16p hitu co trén Na,SO,, loc va cd dé
‘thu duoc can ma duoc rira b?mg PE/EtOAc (1:1) (10 ml) dé tao ra (4-brom-1,5-
dimetyl-1H-pyrazol-3-yl)metanol (Hop chét trung gian 2, 48,0 g, 92%), ma duoc
stt dung ma khong cén tinh ché thém; m/z (ES+), [M+H]" = 205. '"H NMR (300
MHz, CLOROFORM-d) & 2,08 (s, 1H), 2,26 (s, 3H), 3,79 (s, 3H), 4,63 (s, 2H).
Hop chét trung gian 3: 4-Brom-3-(((4-metoxybenzyl)oxy)metyl)-1,5-dimetyl-1H-
pyrazol
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Bé sung DMF (112 ml) vao (4-brom-1,5-dimetyl-1H-pyrazol-3-yl)metanol
(Hop chét trung gian 2, 3,74 g, 18,3 mmol) va 1am ngudi dung dich dén 0°C. B4
sung NaH (0,840 g, 21,0 mmol) (60% trong diu). Khuiy hén hop & nhiét d6 0°C
trong thoi gian 10 phut, @& cho 4m 1én d&én RT va khudy trong thoi gian 20 phut,
thu dugc huyén phit mau tring. B sung 1-(clometyl)-4-metoxybenzen (2,72 ml,
20,1 mmol) va KI (0,303 g, 1,83 mmol) va khudy hdn hop trong thdi gian 1 gior va
cd dén kho. Bd sung nude (50 ml) va chiét hdn hop véi EtOAc (3 x 20 ml). Lam
kho pha hitu co két hop trén Na,SOy, loc va cd dén kho. Tinh ché phén cin béng
sdc ky cot silicagel (hexan/EtOAc) dé taora 4-brom-3-(((4-
metoxybenzyl)oxy)metyl)-1,5-dimetyl-1H-pyrazol (Hop chét trung gian 3, 5,69 g,
96%); m/z (ES+), [M+H]" = 325. '"H NMR (400 MHz, CLOROFORM-d) & 2,26
(s, 3H), 3,80 (s, 3H), 3,81 (s, 3H), 4,47 (s, 2H), 4,53 (s, 2H), 6,85 (d, 2H), 7,33 (d,
2H).
Hop chit trung gian 4: 3-(((4-Metoxybenzyl)oxy)metyl)-1,5-dimetyl-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol

o. O
B

W
PMBO \

N—N
N\

B6 sung THF (83 ml) vao 4-brom-3-(((4-metoxybenzyl)oxy)metyl)-1,5-
dimetyl-1H-pyrazol (Hop chét trung gian 3, 3,02 g, 9,29 mmol) va lam lanh dung
dich trong thu dugc dén -78°C. B sung butyllithi (6,96 ml, 11,1 mmol) (1,6 M
trong hexan) & nhiét d6 -78°C dudi Ar. Khudy hdn hop & nhiét do -78°C trong 50
phut. Bb sung 2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (2,65 ml, 13,0
mmol). Loai bé bé axeton/da kho. Lam 4m hén hoptir tir dén nhiét d6 trong phong
va khudy trong 4 gitr. C6 hdn hop dén khé va bd sung EtOAc (200 ml). Loc huyén
phti thu duoc qua miéng dét diatomit, rira bang EtOAc (50 ml). C6 dich loc dén
khé va tinh ché phin céﬁ bang séc ky cot silicagel (hexan/EtOAc) dé tao ra 3-(((4-
metoxybenzyl)oxy)metyl)-1,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-

- 2-yl)-1H-pyrazol (Hop chét trung gian 4, 2,76 g, 80%); m/z (ES+), [M+H]" = 373.
'H NMR (400 MHz, CLOROFORM-d) & 1,28 (s, 12H), 2,40 (s, 3H), 3,76 (s, 3H),
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3,80 (s, 3H), 4,57 (s, 2H), 4,61 (s, 2H), 6,86 (d, 2H), 7,33 (d, 2H).
Hop chét trung gian 5: 1-((tert-Butyldiphenylsilyl)oxy)propan-2-on

\n/\OTBDPS
o)

- Hoa tan 1-hydroxypropan-2-on (34,9 ml, 463 mmol) trong DMF khan (150
ml) dudi Ar. B6 sung imidazol (34,1 g, 501 mmol) va DMAP (2,37 g, 19,3 mmol)
va l1am ngudi dung dich dén 0°C. B sung tir tir TBDPSCI (100 ml, 386 mmol).
Khuéy hén hop & nhiét d6 0°C trong thoi gian 15 phat, sau d6 & nhiét 4o trong
phong trong thoi gian 18 gid dudi Ar. BS sung nuée (1 1) va chiét pha nuéc bang
hexan (4 x 200 ml). Rta pha hiru co két hop bing nudc mudi, 1am khd trén
Na,SOy, loc va c¢b dé tao ra 1-((tert-butyldiphenylsilyl)oxy)propan-2-on (Hop chit
trung gian 5, 120 g, 100%). Nguyén li¢u nay dugc sir dung ma khong cin tinh ché
thém; m/z (ES+), [M+18]" = 330. '"H NMR (400 MHZ, CLOROFORM-D) & 1,12
(s, 9H), 2,20 (s, 3H), 4,17 (s, 2H), 7,36-7,49 (m, 6H), 7,62-7,70 (m, 4H).

Hop chét trung gian 6: Etyl 5-((tert-butyldiphenylsilyl)oxy)-2-hydroxy-4-

oxopent-2-enoat
' o)

/\O)jy\ﬂ/\OTBDPS
OH ©

B6 sung THF (1,50 1) vao kali tert-butoxit (69,0 g, 570 mmol) va lam ngudi
dung dich dén 0°C. B4 sung tir tir dietyl oxalat (78,1 g, 570 mmol), duy tri nhiét
do dudi 0°C. Khudy dung dich trong 30 phut & nhiét do 0°C. BS sung tir tir 1 dén
((tert-butyldiphenylsilyl)oxy)propan-2-on (Hop chéit trung gian 5, 150 g, 480
mmol), duy tri nhiét d¢ dudi O°C. Khu4y hdn hop phan tng & nhiét d6 0°C trong
thoi gian 1 gio, va sau d6 bd sung EtOAc (300 ml). Axit héa hdn hop thu dugc
bing HCI 1 N dén do pH = tir 2 dén 3. Cac pha dugc tach riéng va chiét pha nuéc
bang EtOAc (4 x 300 ml). Rira pha hitu co két hop bing nude mubi, 1am khd trén
Na,SO,, loc va ¢b dén khd dé tao ra etyl 5-((tert-butyldiphenylsilyl)oxy)-2-
hydroxy-4-oxopent-2-enoat (Hop chit trung gian 6, 160 g, 80%) m/z (ES-), [M-
HJ = 411. '"H NMR (400 MHz, CLOROFORM-d) & 1,13 (s, 9H), 1,39 (t, 3H),
4,31 (s, 2H), 4,39 (q, 2H), 6,88 (s, 1H) 7,39-7,44 (m, 6H), 7,65 - 7,68 (m, 4H).
Hop chét trung gian 7: Etyl 5-(((tert-butyldiphenylsilyl)oxy)metyl)-1H-pyrazol-3-
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cacboxylat

O OTBDPS

AN
EtO \
N—NH

‘H(‘)a tan etyl 5-((tert-butyldiphenylsilyl)oxy)-2-hydroxy-4-oxopent-2-enoat
(Hop chét trung gian 6, 350 g, 848 mmol) trong etanol (80,5 ml). Lam lanh dung
dich dén 0°C va bd sung hydrazin monohydrat (53,2 g, 848 mmol, 80% theo khdi
lugng) & nhiét dC)VO"C. Khqu hén hop & 80°C trong 2 gid. Sau khi hoan thanh,
1am ngudi hdn hop xudng 60°C va loai bd dung méi dudi ap suit giam. Pha lodng
phin cin bang EtOAc (161 ml), va rira bing NH,CI (64,6 ml) bio hoa. Chiét 16p
nude voi EtOAc (2 x 64,6 ml). Lam kho céc 16p hitu co két hop trén Na,SOy, loc
va lam bay hoi dé thu dugc san phdm thd. Tinh ché san pham tho bang sic ky trén
silic oxit nhanh (tr 0 dén 20% EtOAc trong PE) dé tao ra etyl 5-(((tert-
butyldiphenylsilyl)oxy)metyl)-1H-pyrazol-3-cacboxylat (Hop chét trung gian 7,
176 g, 60%); m/z (ES-), [M-H] = 407. '"H NMR (400 MHz, DMSO), (dugc bao
céo dudi dang hdn hop cuia cac chat hd bién) § 1,00 (s, 9H), 1,28 (t, 3H), 4,28 (q,
2H), 4,73 (d, 2H), 6,54 (s, 1Hcha yéu)> 6,71 (5, 1Hpg y&u ), 7,42-7,50 (m, 6H), 7,62-
7,65 (m. 4H), 13. 48 (s, 1Hcha yéu) 13,81 (s, 1Hgpe yéu)-
Hop chét trung gian 8: Etyl 5-(((tert-butyldiphenylsilyl)oxy)metyl)-1-metyl-1H-
pyrazol-3-cacboxylat
0] OTBDPS

AN

EtO \
N—N
N\

Hoa tan etyl 5-(((tert-butyldiphenylsilyl)oxy)metyl)-1H-pyrazol-3-
cacboxylat (Hop chét trung gian 7, 175 g, 428 mmol) trong THF khan (1750 ml).
Lam ngudi dung dich dén 0°C va bd sung NaHMDS (238 ml, 476 mmol, 2 M
trong THF) & nhiét do 0°C. Khudy hdn hop thu dugc & nhiét do 0°C trong 10 phut
sau d6 & nhiét do trong phong trong 30 phut. BS sung iodometan (91,0 g, 642
mmol) va khudy hén hop trong 2 gi®. Sau khi hoan thanh phan tng, c¢6 hn hop
dén kho. B sung EtOAc (3500 ml) va rira dung dich thu duoc bang dung dich
NH,CI bdo hoa trong nude (1750 ml). Chiét pha nuéc bang EtOAc (2 x 3500 ml).
Lam kho pha hitu co két hop trén Na,SOy, loc va lam bay hoi dé taora etyl 5-
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(((tert-butyldiphenylsilyl)oxy)metyl)-1-metyl-1H-pyrazol-3-cacboxylat (Hop chét
trung gian 8, 160 g, 88%) ma dugc sir dung ma khéng can tinh ché; m/z (ES+),
[M+H]" = 423. "H NMR (300 MHz, CLOROFORM-d) & 1,05 (s, 9H), 1,41 (4,
3H), 3,95 (s, 3H), 4,42 (q, 2H), 4,68 (s, 2H), 6,56 (s, 1H), 7,37-7,50 (m, 6H),
7,61-7,69 (m, 4H).

Hop chét trung gian 9: (5-(((tert-Butyldiphenylsilyl)oxy)metyl)-1-metyl-1H-
pyrazol-3-yl)metanol '

OTBDPS

X
HO \
N—N
\

B6 sung THF (800 ml) vao etyl 5-(((tert-butyldiphenylsilyl)oxy)metyl)-1-
metyl-1H-pyrazol-3-cacboxylat (Hop chit trung gian 8, 160 g, 378 mmol) dé tao
ra dung dich mau cam. Lam lanh dung dich xubng 0°C va bd sung timng giot LAH
(189 ml, 47,3 mmol) (2,0 M trong THF), duy tri nhiét do dudi 0°C. Khuéy hdn
hop thu dugc ¢ nhiét 4§ 0°C trong thoi gian 1 gio. Pha lodng hén hop bang dietyl
ete (1600 ml) va bd sung timg giot nude (14,4 ml) duéi 0°C, sau d6 1a dung dich
NaOH 15% trong nuéc (14,4 ml), va nuée (43 ml). Khudy hdn hop thu duge &
nhiét dd trong phong trong 10 phut. B6 sung Na,SO, khan va khudy huyén phu
trong 15 phut. Loc khdi chét ndy qua miéng dit diatomit va rta bang dietyl ete.
Co dich loc d thu duogc (5-(((tert-butyldiphenylsilyl)oxy)metyl)-1-metyl-1H-
pyrazol-3-yl)metanol (Hop chét trung gian 9, 140 g, 97%); m/z (ES+), [M+H] =
381. 'H NMR (300 MHz, CLOROFORM-d) & 1,06 (s, 9H); 3,85 (s, 3H), 4,62 (s,
2H), 4,64 (s, 2H), 6,02 (s, 1H), 7,35-7,53 (m, 6H), 7,62-7,72 (m, 4H).

Hop chéit trung gian 10: 5-(((tert-Butyldiphenylsilyl)oxy)metyl)-3-(clometyl)-1-
metyl-1H-pyrazol

OTBDPS

A

Cl \
N—N
\

Hoa tan (5-(((tert-butyldiphenylsilyl)oxy)metyl)-1-metyl-1H-pyrazol-3-
yl)metanol (Hop chét trung gian 9, 380 g, 998 mmol) trong DCM (4560 ml). Lam
ngudi dung dich xudng 0°C v bd sung tir tir thionyl clorua (87,4 ml, 1200 mmol)
& nhiét d6 0°C. D& cho hdn hop phan tng 4m 1én dén nhiét do trong phong va
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khudy trong thoi gian 1 gio. Lam lanh dung dich natri bicarbonat (6330 ml) bao
hoa trong nude trong binh thét ¢b khac xubng 0°C. Bd sung tir tir hdn hgp phan
ung vao dung dich natri bicarbonat c6 khudy. Khudy hdn hop hai pha cho dén khi
dung tao bot khi. Hai pha dugc tach riéng. Rua pha hitu co bing nude mudi, 1am
kho trén Na,SO,khan, loc va cb dé tao ra 5-(((tert-butyldiphenylsilyl)oxy)metyl)-
3-(clometyl)-1-metyl-1H-pyrazol (Hop chit trung gian 10, 392 g, 98%) m/z
(ES+), [M+H]" = 399.

'H NMR (400 MHz, CLOROFORM-d) & 1,05 (s, 9H), 3,83 (s, 3H), 4,55
(s, 2H), 4,64 (s, 2H), 6,05 (s, 1H), 7,34-7,49 (m, 6H), 7,59 - 7,7 (m, 4H).
Hop chét trung gian 11: S-((5-(((tert-Butyldiphenylsilyl)oxy)metyl)-1-metyl-1H-
pyrazol-3-yl)metyl)etanthioat

OTBDPS
AcS LS

N—N\

Hoa tan 5-(((tert-butyldiphenylsilyl)oxy)metyl)-3 -(clometyl)- 1-metyl-1H-
pyrazol (Hop chét trung gian 10, 390 g, 977 mmol) trong axetonitril (4130 ml).
B6 sung kali thioaxetat (233 g, 1950 mmol) va natri iodua (149 g, 9,42 mmol).
Khudy hén hop phan tng trong 12 gio. Sau khi hoan thanh phan tng, loc hén hop
qua miéng dAt diatomit va rira bang diclometan. C6 dich loc duéi 4p suit giam va
tinh ché phin cin bang sic ky trén silicagel (tir 0 dén 20% EtOAc trong hexan) dé
thu duoc S-((5-(((tert-butyldiphenylsilyl)oxy)metyl)-1-metyl-1H-pyrazol-3-
yl)metyl)etanthioat (Hop chét trung gian 11, 309 g, 72%) m/z (ES+), [M+H]" =
439. '"H NMR (400 MHz, CLOROFORM-d) & 1,04 (s, 9H), 2,34 (s, 3H), 3,80 (s,
3H), 4,08 (s, 2H), 4,60 (s, 2 H), 5,92 (s, 1H), 7,35 - 7,5 (m, 6H), 7,58 - 7,69 (m,
4H).
Hop chét trung gian 12: 3-(Axetylthio)naphtalen-1-yl axetat

OAc

B sung I, (38,7 g, 152 mmol) trong mdt phan vao hén hop natri 4-
hydroxynaphtalen-2-sulfonat (75,0 g, 305 mmol), Ph;P (320 g, 1220 mmol) va
18-vong hoa-6 (24,2 g, 91,4 mmol) trong toluen (750 ml) & nhiét d6 20°C dudi
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nito. Khudy hdn hop thu dugc & 100°C trong 17 giv. B sung 1,4-dioxan (150 ml)
va nude (75 ml) va khudy hén hop & 100°C trong hon 1 gid. BS sung Na,SOy .
Loai b6 chét rin béng cach loc va c6 mot phén dich loc duéi chan khong dé thu
duoc 3-mercaptonaphtalen-1-ol (360 g, 14 % theo khdi lwong trong toluen). San
phim nay duoc sir dung ma khong can tinh ché thém; m/z (ESY), [M-H] = 175.

B6 sung timg giot Ac,O (162 ml, 1720 mmol) vao hén hop DMAP (3,49 g,
28,6 mmol), 3-mercaptonaphtalen-1-ol (360 g, 286 mmol, 14 % theo khéi luong
trong toluen) va Et;N (80 ml, 572 mmol) trong DCM (1000 ml) & nhiét d6 0°C
trong thoi gian khoang 10 phut dudi nito. Khudy hén hop thu dugc & nhiét d6 0°C
trong 30 phut. Pha lodng hdn hop phan tmg bing DCM (200 ml), va rira tudn tu
bang nudc (4 x 750 ml) va nuéc mubi bdo hoa (500 ml). Lam khé 16p hitu co trén
NaySOqy, loc va cb dén kho. Tinh ché phin cian bing sic ky cot silicagel
(PE/EtOAc) d tao ra 3-(axetylthio)naphtalen-1-yl axetat (Hop chét trung gian
12, 40,0 g, 50% qua 2 buéc); m/z (ES+), [M+H]+ = 261. '"H NMR (400 MHz,
CLOROFORM-d ) & 2,48 (s, 3H), 2,49 (s, 3H), 7,34 (d, 1H), 7,55-7,62 (m, 2H),
7,88-7,92 (m, 3H).
Hop chit trung gian 13: Metyl 6-clo-3-(3-metoxy-3-oxopropyl)-7-(3-(((4-
metoxybenzyl)oxy)metyl)-1,5-dimetyl-1H-pyrazol-4-yl)-1H-indol-2-cacboxylat

/
050
o
A\
N  o—
cl N
PMBO”T R
N—N

A\

Hoa tan 3-((4-metoxybenzyl)oxy)metyl)-1,5-dimetyl-4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-1H-pyrazol (Hop chét trung gian 4, 18,6 g, 50,1 mmol)
trong hdn hop 1,4-dioxan va nuéce (4:1, 100 ml). Bb sung Cs,COs3 (26,1 g, 80,1
mmol), metyl 7-brom-6-clo-3-(3-metoxy-3-oxopropyl)-1H-indol-2-cacboxylat
(Hop chét trung gian 1, 15,0 g, 40,0 mmol) va diclo[1,1'-bis(di-tert-
butylphosphino)feroxen] paladi(II) (0,783 g, 1,20 mmol), sau d6 bd sung dioxan
va nude (300 ml, 4:1). Hn hop duoc khir khi va 1am ddy bang N, ba 1in. Cho hdn
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hop trong mau nau thu dugc vio trong bé dau da duoc gia nhiét sin 1én 100°C.
Khuiy hén hop & 100°C trong 3 gid. Lam ngudi hdn hop dén nhiét d6 trong
phong va ¢6 con 100 ml. B sung EtOAc (200 ml) va nudce (100 ml). Céc 16p
dugc tach riéng va pha nude duge chiét vai EtOAc (3 x 100 ml). Lam khd pha
hitu co két hop trén Na,SOy, loc va c¢o. Tinh ché phén can béng sdc ky cot
silicagel (hexan/EtOAc) dé tao ra metyl 6-clo-3-(3-metoxy-3-oxopropyl)-7-(3-
(((4-metoxybenzyl)oxy)metyl)-1,5-dimetyl-1H-pyrazol-4-yl)-1H-indol-2-
cacboxylat (Hop chét trung gian 13, 20,0 g, 92%); m/z (ES+), [M+H]" = 540. 'H
NMR (400 MHz, CLOROFORM-d) & 2,11 (s, 3H), 2,73 (t, 2H), 3,39-3,50 (m,
2H), 3,68 (s, 3H), 3,75 (s, 3H), 3,78 (s, 3H), 3,91 (s, 3H), 4,14 (d, 1H), 4,33 - 4,40
(m, 3H), 6,76 (d, 2H), 7,01 (d, 2H), 7,25 (d, 1H), 7,64 (d, 1H), 9,17 (s, 1H).

Hop chét trung gian 14: Metyl 6-clo-3-(3-metoxy-3-oxopropyl)-7-(3-(((4-
metoxybenzyl)oxy)metyl)-1,5-dimetyl-1H-pyrazol-4-yl)-1-metyl-1H-indol-2-

cacboxylat
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Hoa tan metyl 6-clo-3-(3-metoxy-3-oxopropyl)-7-(3-(((4-
metoxybenzyl)oxy)metyl)-1,5-dimetyl-1H-pyrazol-4-yl)-1H-indol-2-cacboxylat
(Hop chét trung gian 13, 22,2 g, 37,2 mmol, 90,5 % theo khdi lugng) trong DMF
khan (100 ml). B4 sung Cs,COs (18,2 g, 55,8 mmol). Khudy hén hgp trong 20
phut va b6 sung Mel (4,65 ml, 74,4 mmol). Khu4y hdn hop trong 2,5' gid. B6 sung
nude (300 ml) va chiét pha nuée véi EtOAc (3 x 100 ml). Pha hitu co két hop
duogc cd dén kho. Hoa tan phén can trong EtOAc (300 ml) va rira dung dich thu
dugc bang nude (3 x 50 ml) dé loai b thém DMF. Lam kho pha hitu co trén
Na,SO0y, loc va cb dén khd dé tao ra metyl 6-clo-3-(3-metoxy-3-oxopropyl)-7-(3-
(((4-metoxybenzyl)oxy)metyl)-1,5-dimetyl-1H-pyrazol-4-yl)-1-metyl- 1H-indol-2-
cacboxylat (Hop chét trung gian 14, 22,1 g, 100%, 93,1 % theo khdi lugng), ma
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duoc st dung ma khong cin tinh ché; m/z (ES+), [M+H]" = 554. "H NMR (400
MHz, CLOROFORM-d) 6 2,06 (s, 3H), 2,67 (t, 2H), 3,29 - 3,41 (m, 2H), 3,49 (s,
3H), 3,67 (s, 3H), 3,75 (s, 3H), 3,89 (s, 3H), 3,90 (s, 3H), 4,25 - 4,36 (m, 4H),
6,67 (d, 2H), 6,86 (d, 2H), 7,23 (d, 1H), 7,62 (d, 1H).

Hop chét trung gian 15: Metyl 6-clo-7-(3-(hydroxymetyl)-1,5-dimetyl-1H-
pyrazol-4-y1)-3-(3-metoxy-3-oxopropyl)-1-metyl-1H-indol-2-cacboxylat

X
—N

Hoa tan hop chét trung gian 14 metyl 6-clo-3-(3-metoxy-3-oxopropyl)-7-
(3-(((4-metoxybenzyl)oxy)metyl)-1,5-dimetyl-1H-pyrazol-4-yl)-1-metyl-1H-
indol-2-cacboxylat (, 22,1 g, 37,3 mmol) trong DCM (56 ml) va bb sung TFA
(28,7 ml, 373 mmol) & nhiét do 0°C. Loai bd bé nudc da va khudy hdn hop &
nhiét d6 trong phong trong thoi gian 1,5 gio. B6 sung DCM (200 ml). Rira pha
hitu co tudn tr bang nude (3 x 75 ml) va NaHCOj; bdo hoa trong nude (2 x 50 ml)
va chiét pha nude bang DCM (100 ml). Cac pha hitu co dugc két hop va bd sung
2 ml MeOH va Et;N (2 ml). Khudy hén hop trong thoi gian 30 phut va co dén
khé. B sung nude (50 ml) va chiét 16p nuéc bing DCM (3 x 100 ml). Lam kho
pha hitu co trén Na,SO,, loc va cd. Tinh ché phin cin bing sic ky cot trén
silicagel (DCM/EtOAc sau d6 1a MeOH 10% trong DCM) dé tao ra metyl 6-clo-
7-(3-(hydroxymetyl)-1,5-dimetyl- 1H-pyrazol-4-yl)-3-(3-metoxy-3-oxopropyl)-1-
metyl-1H-indol-2-cacboxylat (Hop chit trung gian 15, 13,7 g, 85%); m/z (ES+),
[M+H]" = 434. '"H NMR (400 MHz, CLOROFORM-d) § 2,07 (s, 3H), 2,67 (t,
2H), 3,34 (t, 2H), 3,54 (s, 3H), 3,69 (s, 3H), 3,92 (s, 3H), 3,93 (s, 3H), 4,48 (ABq,
2H), 7,24 (d, 1H), 7,65 (d, 1H).

Hop chit trung gian 16: Metyl 6-clo-7-(3-(clometyl)-1,5-dimetyl-1H-pyrazol-4-
y1)-3-(3-metoxy-3-oxopropyl)-1-metyl-1H-indol-2-cacboxylat
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Hoa tan metyl 6-clo-7-(3-(hydroxymetyl)-1,5-dimetyl-1H-pyrazol-4-yl)-3-
(3-metoxy-3-oxopropyl)-1-metyl-1H-indol-2-cacboxylat (Hop chét trung gian 15,
13,0 g, 29,9 mmol) trong DCM (150 ml) duéi Ar. Lam lanh dung dich xubng 0°C
va bd sung thionyl clorua (2,62 ml, 35,9 mmol). Loai bd bé nuée da va khudy hén
hop & nhiét do trong phong trong thoi gian 30 phut, sau do co. B6 sung DCM (50
ml) va rra dung dich thu dugc tudn tu bang NaHCO; bdo hoa trong nuéc va nudce
mubi, 1am khé trén Na,SOy, loc va ¢cd dé tao ra metyl 6-clo-7-(3-(clometyl)-1,5-
dimetyl-1H-pyrazol-4-yl)-3-(3-metoxy-3-oxopropyl)-1-metyl-1H-indol-2-
cacboxylat (Hop chét trung gian 16, 13,6 g, 100%) ma dugc st dung ma khong
can tinh ché; m/z (ES+), [M+H]" = 452. '"H NMR (300 MHz, CLOROFORM-d) &
2,06 (s, 3H), 2,68 (t, 2H), 3,58 (t, 2H), 3,56 (s, 3H), 3,68 (s, 3H), 3,92 (s, 3H),
3,93 (s, 3H), 4,45 (ABq, 2H), 7,26 (d, 1H), 7,66 (d, 1H).

Hop chét trung gian 17: Metyl 6-clo-7-(3-(iodometyl)-1,5-dimetyl-1H-pyrazol-4-
y1)-3-(3-metoxy-3-oxopropyl)-1-metyl-1H-indol-2-cacboxylat

Hoa tan metyl 6-clo-7-(3-(clometyl)-1,5-dimetyl-1H-pyrazol-4-yl)-3-(3-
metoxy-3-oxopropyl)-1-metyl-1H-indol-2-cacboxylat (Hop chit trung gian 16,
13,5 g, 29,9 mmol) trong axetonitril (100 ml) va bb sung natri iodua (7,86 g, 52,4
mmol). Khudy hén hop & 80°C trong thdi gian 2,5 gio. Sau d6 1am ngudi xubng

nhiét do trong phong, loc hdn hop qua miéng dit diatomit va co. B6 sung nuéc
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(100 ml) va EtOAc (100 ml), cac 16p dugc phén tach va chiét pha nuéc bang
EtOAc (2 x 100 ml). Lam khd chét hitu co két hop trén Na,SO,, loc va co dé tao
ra metyl 6-clo-7-(3-(iodometyl)-1,5-dimetyl-1H-pyrazol-4-yl)-3-(3-metoxy-3-
oxopropyl)-1-metyl-1H-indol-2-cacboxylat (Hop chit trung gian 17, 15,7 g,
96%); m/z (ES+), [M+H]" = 544.

'H NMR (400 MHz, CLOROFORM-d) & 2,06 (s, 3H), 2,69 (t, 2H), 3,37 (t,
2H), 3,59 (s, 3H), 3,68 (s, 3H), 3,89 (s, 3H), 3,94 (s, 3H), 4,22 (ABq, 2H), 7,27 (d,
1H), 7,68-(d, 1H).
Hop chét trung gian 18: Metyl 7-(3-((((5-((tert-butyldiphenylsilyl)oxy)metyl)-1-
metyl-1H-pyrazol-3-yl)metylthio)metyl)-1,5-dimetyl-1H-pyrazol-4-yl)-6-clo-3-
(3-metoxy-3-oxopropyl)-1-metyl-1H-indol-2-cacboxylat

Hoa tan metyl 6-clo-7-(3-(iodometyl)-1,5-dimetyl-1H-pyrazol-4-yl)-3-(3-
metoxy-3-oxopropyl)-1-metyl-1H-indol-2-cacboxylat (Hop chit trung gian 17,
7,60 g, 13,9 mmol) trong MeOH (30 ml) va THF (15 ml) dé tao ra huyén phu. B6
sung K,COj3 (1,93 g, 13,9 mmol). Hbén hop dugc khir khi va lam d?ly béng N,. B
sung timg giot S-((5-(((tert-butyldiphenylsilyl)oxy)metyl)-1-metyl-1H-pyrazol-3-
yl)metyl) etanthioat (Hop chét trung gian 11, 6,74 g, 15,4 mmol) trong MeOH (15
ml) dﬁkkhfr khi trong 5 phut. Sau khi bd sung dung dich thioaxetat, hdn hop dugc
khtr khi mét 14n nita, sau d6 khudy trong 2 gid. C6 hén hop dén kho va bd sung
EtOAc (100 ml). Rira pha hitu co béng nude, lam kho trén Na,SO4 va ¢d. Tinh
ché phan cin bang sic ky cot silicagel (hexan/EtOAc) dé tao ra metyl 7-(3-((((5-
(((tert-butyldiphenylsilyl)oxy)metyl)-1-metyl-1H-pyrazol-3-yl)metyl)thio)metyl)-
1,5-dimetyl-1H-pyrazol-4-yl1)-6-clo-3-(3-metoxy-3-oxopropyl)-1-metyl-1H-indol-
2-cacboxylat (Hop chét trung gian 18, 7,10 g, 63%); m/z (ES+), [M+H]" = 812.
'H NMR (400 MHz, CLOROFORM-d) § 1,04 (s, 9H), 2,04 (s, 3H), 2,65 (t, 2H),
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3,32 (t, 2H), 3,52 - 3,57 (m, 5H), 3,61 (s, 2H), 3,68 (s, 3H), 3,79 (s, 3H), 3,89 (s,
3H), 3,91 (s, 3H), 4,58 (s, 2H), 5,93 (s, 1H), 7,22 (d, 1H), 7,35 - 7,49 (m, 6H),
7,58 (d, 1H), 7,61 - 7,71 (m, 4H).

Hop chit trung gian 19: Metyl 6-clo-7-(3-((((5-(hydroxymetyl)-1-metyl-1H-
pyrazol-3-yl)metyl)thio)metyl)-1,5-dimetyl-1H-pyrazol-4-yl)-3-(3-metoxy-3-
oxopropyl)-1-metyl-1H-indol-2-cacboxylat

Hoa tan metyl 7-(3-((((5-(((tert-butyldiphenylsilyl)oxy)metyl)-1-metyl-1H-
pyrazol-3-yl)metyl)thio)metyl)-1,5-dimetyl-1H-pyrazol-4-yl1)-6-clo-3-(3-metoxy-
3-oxopropyl)-1-metyl-1H-indol-2-cacboxylat (Hop chét trung gian 18, 13,9 g,
17,1 mmol) trong THF (40 ml) va bd sung TBAF (17,1 ml, 17,1 mmol) (1 M
trong THF). Khudy hdn hop trong thoi gian 1 git va sau d6 co. Bé sung EtOAc
(200 ml) va rira pha hiru co tuin ty bang nuée va nudce mudi, 1am kho trén
Na,SOy, loc va cd. Tinh ché phan can bing sic ky cot silicagel (hexan/EtOAc) dé
tao ra metyl 6-clo-7-(3-((((5-(hydroxymetyl)-1-metyl-1H-pyrazol-3-
yl)metyl)thio)metyl)-1,5-dimetyl-1H-pyrazol-4-yl)-3-(3-metoxy-3-oxopropyl)-1-
metyl-1H-indol-2-cacboxylat (Hop chit trung gian 19, 8,40 g, 86%); m/z (ES+),
[M+H]" = 574. "H NMR (400 MHz, CLOROFORM-d) & 2,05 (s, 3H), 2,68 (dd,
2H), 3,35 (dd, 2H), 3,52 - 3,59 (m, 7H), 3,67 (s, 3H), 3,78 (s, 3H), 3,88 (s, 3H),
3,93 (s, 3H), 4,56 (s, 2H), 5,95 (s, 1H), 7,24 (d, 1H), 7,64 (d, 1H).

Hop chét trung gian 20: Metyl 6-clo-7-(3-((((5-(clometyl)-1-metyl-1H-pyrazol-3-
yDmetyl)thio)metyl)-1,5-dimetyl-1H-pyrazol-4-yl)-3-(3-metoxy-3-oxopropyl)-1-
metyl-1H-indol-2-cacboxylat
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Hoa tan metyl 6-clo-7-(3-((((5-(hydroxymetyl)-1-metyl-1H-pyrazol-3-
ylmetyl)thio)metyl)-1,5-dimetyl-1H-pyrazol-4-yl)-3-(3-metoxy-3-oxopropyl)-1-
metyl-1H-indol-2-cacboxylat (Hop chit trung gian 19, 8,70 g, 15,2 mmol) trong
DCM khan (100 ml) dudi Ar. Lam lanh hén hop dén 0°C. B sung thionyl clorua
(1,33 ml, 18,2 mmol). Loai b6 bé nudc da. Khudy hdn hop & nhiét do trong phong
trong thoi gian 30 phut va sau doé co. B6 sung DCM (50 ml). Rira dung dich thu
duoc tudn tu béng nudc, NaHCOj3 bao hoa trong nudc va nude mubi, 1am khd trén
Na,SO4, loc va ¢ dé tao ra metyl 6-clo-7-(3-((((5-(clometyl)-1-metyl-1H-pyrazol-
3-yDmetyl)thio)metyl)-1,5-dimetyl-1H-pyrazol-4-yl)-3-(3-metoxy-3-oxopropyl)-
1-metyl-1H-indol-2-cacboxylat (Hop chét trung gian 20, 9,00 g, 100%), ma dugc
st dung ma khéng tinh ché; m/z (ES+), [M+H]" = 592. 'H NMR (400 MHz,
CLOROFORM-d) 6 2,05 (s, 3H), 2,65 - 2,68 (m, 2H), 3,31 - 3,41 (m, 2H), 3,52 -
3,59 (m, 7H), 3,68 (s, 3H), 3,79 (s, 3H), 3,89 (s, 3H), 3,93 (s, 3H), 4,49 (s, 2H),
6,07 (s, 1H), 7,25 (d, 1H) 7,63 (d, 1H).

Hop chét trung gian 21: Metyl 6-clo-7-(3-((((5-(((4-hydroxynaphtalen-2-
yDthio)metyl)-1-metyl-1H-pyrazol-3-yl)metyl)thio)metyl)-1,5-dimetyl-1H-
pyrazol-4-y1)-3-(3-metoxy-3-oxopropyl)-1-metyl-1H-indol-2-cacboxylat
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B6 sung K,CO; (5,15 g, 37,3 mmol) vao hén hop metyl 6-clo-7-(3-((((5-

-58-



32897

(clometyl)-1-metyl-1H-pyrazol-3-yl)metyl)thio)metyl)-1,5-dimetyl-1H-pyrazol-4-
y1)-3-(3-metoxy-3-oxopropyl)-1-metyl-1H-indol-2-cacboxylat (Hop chét trung
gian 20, 9,20 g, 15,5 mmol) va 3-(axetylthio)naphtalen-1-yl axetat (Hop chét
trung gian 12, 4,45 g, 17,1 mmol) trong MeOH (120 ml). Khudy hén hop thu
dugc trong thoi gian 1 gid. Lam bay hoi hdn hop phan tng dén kho. Hoa tan phin
can trong EtOAc (150 ml). Rira dung dich cin tun tu bang nudce (2 x 100 ml) va
nurde mudi (100 ml). Lam kho 16p hitu co trén Na,SOy, lgc va Vcc“). Tinh ché phén
can bang sic ky cot silicagel (MeOH 0-10% trong DCM) dé tao ra metyl 6-clo-7-
(3-((((5-(((4-hydroxynaphtalen-2-yl)thio)metyl)-1-metyl-1H-pyrazol-3-
yl)metyl)thio)metyl)-1,5-dimetyl- 1H-pyrazol-4-yi)-3-(3-metoxy-3-oxopropyl)-1-
metyl-1H-indol-2-cacboxylat (Hop chat trung gian 21, 7,42 g, 65,3%); m/z (ES+),
[M+H]" =732. '"H NMR (300 MHz, CLOROFORM-d) & 2,09 (s, 3H), 2,62 - 2,74
(m, 2H), 3,31 - 3,66 (m, 12H), 3,70 (s, 3H), 3,94 - 3,96 (m, 8H), 6,07 (s, 1H), 6,65
(d, 1H) 7,24 (d, 1H), 7,43 - 7,56 (m, 2H), 7,59 - 7,71 (m, 2H), 7,71 - 7,80 (m, 1H),
8,19 - 8,30 (m, 1H).

Hop chét trung gian 22: Metyl 6-clo-7-(3-((((5-(((4-hydroxynaphtalen-2-
yD)thio)metyl)-1-metyl-1H-pyrazol-3-yl)metyl)thio)metyl)-1,5-dimetyl-1H-
pyrazol-4-y1)-3-(3-hydroxypropyl)-1-metyl-1H-indol-2-cacboxylat
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Hoa tan metyl 6-clo-7-(3-((((5-(((4-hydroxynaphtalen-2-yl)thio)metyl)-1-
metyl-1H-pyrazol-3-yl)metyl)thio)metyl)-1,5-dimetyl- 1 H-pyrazol-4-yl)-3-(3-
metoxy-3-oxopropyl)-1-metyl-1H-indol-2-cacboxylat (Hop chét trung gian 21,
5,00 g, 6,83 mmol) trong THF (20 ml) dudi Ar. Lam lanh dung dich thu duoc dén

0°C va bd sung phirc hgp boran tetrahydrofuran (37,6 ml, 37,6 mmol) (1 M trong
THF). Loai bé bé nudc da va khudy hdn hop & nhiét d trong phong trong thoi
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gian 5,5 gio. C6 hdn hop phan tng va lam lanh xubng 0°C, sau d6 b sung MeOH
(20 ml) va HC1 6 N (40 ml) (t6a nhiét). Khudy dung dich thu dugc & nhiét d 0°C
trong thoi gian 10 phat, sau d6 ¢ nhiét 6 trong phong trong thoi gian 20 phut.
Thé tich hdn hop giam xudng 1/3 duéi ap sudt giam. B sung nudc (200 ml) va
chiét pha nudc véi MeOH 10% trong DCM (9 x 50 ml). Rira pha hitu co két hop
tun tir bang NaHCOj5 bio hoa trong nuée (50 ml) va nuée mudi, 1am khé trén
Na,SOy, loc va ¢o. Tinh ché phén can béng sic ky cdt silicagel (hexan/EtOAc) dé
tao ra metyl 6-clo-7-(3-((((5-(((4-hydroxynaphtalen-2-yl)thio)metyl)-1-metyl-1H-
pyrazol-3-yl)metyl)thio)metyl)-1,5-dimetyl-1H-pyrazol-4-yl)-3-(3-
hydroxypropyl)-1-metyl-1H-indol-2-cacboxylat tri€t quang (Hop chét trung gian
22, 4,05 g, 84%); m/z (ES+), [M+H]" = 704. "H NMR (400 MHz,
CLOROFORM-d) 4 1,93 - 2,03 (m, 2H), 2,10 (s, 3H), 3,18 (t, 2H), 3,41 - 3,64 (m,
10H), 3,68 (t, 2H), 3,91 - 3,98 (m, 8H), 6,05 (s, 1H), 6,64 (d, 1H), 7,25 (d, 1H)
7,43 - 7,58 (m, 2H), 7,61 - 7,68 (m, 2H), 7,72 - 7,81 (m, 1H), 8,26 (d, 1H).

Hop chét trung gian 23: Metyl 17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-
5,6,12,13,22-pentaazaheptaxyclo[27,7.1,1%"0"1>0161:002%(0** o ctatriaconta-
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-cacboxylat

S
\
N N
Ny ¢ N ©
\ 7/
S (Y
N-N

Hoa tan triphenylphosphin (1,58 g, 6,02 mmol) trong toluen (30 ml) va
dung dich cua di-tert-butyl diazen-1,2-dicacboxylat (1,39 g, 6,02 mmol) va metyl
6-clo-7-(3-((((5-(((4-hydroxynaphtalen-2-yl)thio)metyl)-1-metyl- 1H-pyrazol-3-
yl)metyl)thio)metyl)-1,5-dimetyl- 1H-pyrazol-4-yl)-3-(3-hydroxypropyl)-1-metyl-
1H-indol-2-cacboxylat (Hop chét trung gian 22, 2,12 g, 3,01 mmol) trong toluen
(27,6 ml) va bd sung THF (2,50 ml) qua phéu bd sung trong thdi gian 1 gid. Sau
khi bd sung, khudy hén hop trong thoi gian 1 gis. Pha lodng hdn hop phan tng
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bing EtOAc (50 ml) va MeOH (5 ml) va sau d6 rira tudn tw bang nuée, HCl 2 N
va nudc mudi, 1am kho trén Na,SO,, loc va cd. B sung MeOH (10 ml) vao ph?m
cin thu duge. Hon hop duge nghién bang sidu am trong 5 phiit dé thu dugc huyén
phtt mau tring. Thu gom chét rin, rira bing MeOH (6 ml) va lam kho dé thu duoc
mé san phim thir nhét (1,34 g, 64%). C6 dung dich me va tinh ché phan cin bang
sic ky cot silicagel (hexan/EtOAc) dé thu duoc mé san pham thir hai. Téng ham
luong cua metyl 17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

4,7,411,15,116,21,120 .
T 11:15,16.21.)2024.030.351 5 ctatriaconta-

pentaazaheptaxyclo[27,7.1,1
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-cacboxylat (Hop chét
trung gian 23) 1a 1,40 g (68%); m/z (ES+), [M+H]" = 686. 'H NMR (400 MHz,
CLOROFORM-d) 6 2,05 (s, 3H), 2,22 - 2,25 (m, 1H), 2,38 - 2,51 (m, 1H), 2,68
(d, 1H), 3,09 (d1H), 3,21 - 3,32 (m, 2H), 3,45 - 3,56 (m, 2H), 3,63 - 3,73 (m, 4H),
3,75 - 3,84 (m, 4H), 3,84 - 3,96 (m, 8H), 4,92 (s, 1H), 6,25 (d, 1H), 6,95 (d, 1H),
7,50 - 7,59 (m, 4H), 7,70 - 7,81 (m, 1H), 8,22 - 8,38 (m, 1H).

Hop chét trung gian 24 va Hop chét trung gian 25: (R,)-(+)-metyl 17-clo-
5,13,14,22-tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

4,7,011,15,116,21,120,24,730,35
1>>0">0>07"""0

pentaazaheptaxyclo[27,7.1, Joctatriaconta-

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-cacboxylat va (S,)-(-)-
metyl 17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

4,7,011,15,116,21,120,24,730,35
15007070

pentaazaheptaxyclo[27,7.1, Joctatriaconta- -

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-cacboxylat

AN

N—-N
\

Hop chit trung gian 23 (4,70 g, 6,85 mmol) dugc dwa vao SFC khong dbi
xtmg (cdt Chiralpak IA®, 21 x 250 mm, 5 pm, Nhiét d¢ = 40°C, 45:55 i-
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PrOH:CO,, phat hién UV @ 220 nm, tai= 150 mg/lan tiém, néng d6= 60 mg/ml,
Chét pha loang=MeOH/DCM, téc d6 dong chay= 60 ml/phit, Ap sudt Cira ra=
100 bar).

Hop chét trung gian 24, chit ddng phén (R,)-(+) dugc rira giai dau tién
(1,87 g, 37%, >98% e.e.): m/z (ES+), [M+H]" = 686. 'H NMR (400 MHz,
CLOROFORM-d) § 2,05 (s, 3H), 2,22 - 2,25 (m, 1H), 2,38 - 2,51 (m, 1H), 2,67
(d, 1H), 3,09 (d, 1H) 3,19 - 3,32 (m, 2H), 3,45 - 3,56 (m, 2H), 3,63 - 3,73 (m, 4H),
3,75 - 3,84 (m, 4H), 3,84 - 3,96 (m, 8H), 4,92 (s, 1H), 6,25 (d, 1H), 6,95 (d, 1H),
7,44 - 7,59 (m, 4H), 7,70 - 7,81 (m, 1H), 8,22 - 8,38 (m, 1H).

Kiém tra do tinh khiét do doi ddng phan ddi anh sau tinh ché:

Phuong phép phan tich khong dbi xting: SFC: Cot Chiralpak IA®, 4,6 x
100 mm, 5 pm, Nhiét d0 = 40°C, i-PrOH:CO, 35:65, phét hién UV & 220 nm, tbc
d6 dong chay = 5,0 ml/phut, Ap suét Ctra ra=125 bar. Thoi gian luu 1,63 phut, do
doi ddng phan dbi anh >98%, [o]p +64° (¢ = 0,1, MeOH)

Hop chét trung gian 25, chit ddng phan (S,)-(-) dugc rira giai thit hai: (1,40
g, 28%, >98% e.c.): m/z (ES+), [M+H]" = 686. "H NMR (400 MHz,
CLOROFORM-d) § 2,05 (s, 3H), 2,22 - 2,25 (m, 1H), 2,38 - 2,51 (m, 1H), 2,67
(d, 1H), 3,09 (d, 1H) 3,19 - 3,32 (m, 2H), 3,45 - 3,56 (m, 2H), 3,63 - 3,73 (m, 4H),
3,75 - 3,84 (m, 4H), 3,84 - 3,96 (m, 8H), 4,92 (s, 1H), 6,25 (d, 1H), 6,95 (d, 1H),
7,44 - 7,59 (m, 4H), 7,70 - 7,81 (m, 1H), 8,22 - 8,38 (m, 1H).

Kiém tra do tinh khiét do doi ddng phan déi anh sau tinh ché:

Phuong phép phén tich khong dbi xtmg nhu d6i v6i Hop chét trung gian
24. Thoi gian luu 3,77 phat, , do doi déng phéan dbi anh >98%, [a]p -64° (¢ = 0,1,
MeOH)
Vidu 1: Axit 17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

4,7,0 1 1,15,016,21,020,24,030,35

pentaazaheptaxyclo[27,7.1,1 Joctatriaconta-

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic
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B sung MeOH (48 ml) va THF (48 ml) vao metyl 17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22 |
pentaazaheptaxyclo[27,7.1, 147:11:13:16:21,02024:03035 o ctatriaconta-
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-cacboxylat

(Hop chét trung gian 23, 1,25 g, 1,78 mmol) dé thu dugc huyén phu. B
sung LiOH (0,556 g, 23,2 mmol) va nude (12 ml) va khir khi huyén phu va loc
bing Ar. Khudy hén hop & 80°C trong 2,5 gid. Sau khi 1am ngudi dén nhiét do
trong phong, bd sung HC1 2 N (20 ml) va ¢6 hén hop dén kho. B sung nuée (50
ml) vao phin cin dé thu duoc huyén phit mau tring. Thu gom chit rdn mau tring
bang cach loc va rira bang nude (2 x 10 ml). T4i hoa tan chét rin trong MeOH
10% trong DCM (150 ml), 1am kho trén Na,SO,, loc va co dén kho dé tao ra axit
17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1, 147:01115:16:21,20.24, 3035
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic

(Vidu 1, 1,05 g, 88%); m/z (ES+), [M+H]" = 672. '"H NMR (400 MHz,
DMSO—d6) 6 1,97 (s, 3H), 2,20-2,30 (m, 1H), 2,35-2,50 (m, 1H), 2,90 (d, 1H),
3,07 - 3,19 (m, 3H), 3,40 - 3,47 (m, 2H), 3,50 (s, 3H), 3,71 (s, 3H), 3,76 (s, 3H),
3,86 (dd, 1H), 4,07 - 4,15 (m, 1H), 4,27 (s, 2H), 4,76 (s, 1H), 6,67 (s, 1H), 7,14 (d,
1H), 7,39 (s, 1H), 7,45-7,52 (m, 2H), 7,71 (d, 1H), 7,8‘7 (d, 1H), 8,10 (d, 1H),
13,32 (br. s., 1H).

Vidu 2: Axit (Ry)-(+)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-
5,6,12,13,22-pentaazaheptaxyclo[27,7.1,1 47,011:15,16,21,()20.24,)30.35 ]octatriaconta-
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic

]octatriaconta-
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Hoa tan (R,)-(+)-metyl 17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-
5.,6,12,13,22-pentaazaheptaxyclo[27,7.1,1+70"1%01621:0%02403 | octatriaconta
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-cacboxylat (Hop chét
trung gian 24, 1,87 g, 2,51 mmol) trong MeOH (8,35 ml), THF (8,35 ml) va nuéc
(8,35 ml). B6 sung LiOH (0,90 g, 37,6 mmol). Khudy hdn hop trong 4 gid. Co
h&n hop dén kho. BS sung HCI 2 N (25 ml). Chiét pha nuéc bing MeOH 5%
trong DCM (4 x 30 ml). Rira pha hitu co két hop bang nuéc, 1am khd trén
Na,SOy, loc va ¢6. B4 sung MeOH (20 ml) vio phin cin dé thu dugc dung dich
trong. Co dung dich trong nay dé tao ra chét rin mau tring ma duoc lam kho duéi
chan khong dé tao ra axit (R,)-(+)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-
5,6,12,13,22-pentaazaheptaxyclo[27,7.1, 14701113:(16.21,)20.24,(730.35 ]octatriaconta-
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic (Vi du 2,
1,55 g, 92%, >98% e.e.); m/z (ES+), [M+H]" = 672. 'H NMR (400 MHz, DMSO-
d6) 8 1,97 (s, 3H), 2,20-2,30 (m, 1H), 2,35-2,50 (m, 1H), 2,90 (d, 1H), 3,07 - 3,19
(m, 3H), 3,40 - 3,47 (m, 2H), 3,50 (s, 3H), 3,71 (s, 3H), 3,76 (s, 3H), 3,86 (dd,
1H), 4,07 - 4,15 (m, 1H), 4,26 (s, 2H), 4,75 (s, 1H), 6,67 (s, 1H), 7,14 (d, 1H),
7,38 (s, 1H), 7,45-7,52 (m, 2H), 7,71 (d, 1H), 7,87 (d, 1H), 8,10 (d, 1H), 13,32
(br.s. 1H).

Kiém tra do tinh khiét do doi ddng phan dbi anh sau tinh ché:

Phuong phép phén tich khong dbi xtmg: SFC: Cot Chiralpak ID®, 4,6 x
250 mm, 5 um, Nhiét d¢ = 40°C, MeOH:CO, 40:60, phat hién UV ¢ 220 nm, tde
d6 dong chay = 2,8 ml/phut, Ap suét Ctra ra = 100 bar, thoi gian luu 7,33 phat, do
doi ddng phan dbi anh >98%, [a]p +87° (¢ = 0,042, MeOH)
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Vi du 3: Axit (S,)-(-)-17-clo-5,13,14,22-tetrametyl-28-o0xa-2,9-dithia-
5,6,12,13,22-pentaazaheptaxyclo[27,7.1,1470 1206210202403
1(37).4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic

Joctatriaconta-

Bit dau tir (S,)-(-)-metyl 17-clo-5,13,14,22-tetrametyl-28-o0xa-2,9-dithia-
5,6,12,13,22-pentaazaheptaxyclo[27,7.1,1470"1%:0162102¢240***| o ctatriaconta
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-cacboxylat (Hop chat
trung gian 25, 1,40 g, 2,04 mmol), cung quy trinh nhu dugc néu déi voi Vi du 2
duogc thuc hién dé thu duoc axit (So)-(-)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

4,7 21,,20,24 .
147:011:15:16:21:92024.030:33 5 ctatriaconta-

pentaazaheptaxyclo[27,7.1,
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic (Vi du
3,1,25 g, 91%, do doi ddng phéan d6i anh >98%); m/z (ES+), [M+H]" = 672. 'H
NMR (400 MHz, DMSO-dé6) & 1,97 (s, 3H), 2,20 - 2,30 (m, 1H), 2,35 - 2,50 (m,
1H), 2,90 (d, 1H), 3,07 - 3,19 (m, 3H), 3,40 - 3,47 (m, 2H), 3,50 (s, 3H), 3,71 (s,
3H), 3,76 (s, 3H), 3,86 (dd, 1H), 4,07 - 4,15 (m, 1H), 4,27 (s, 2H), 4,76 (s, 1H),
6,67 (s, 1H), 7,14 (d, 1H), 7,38 (s, 1H), 7,45 - 7,52 (m, 2H), 7,71 (d, 1H), 7,87 (d,
1H), 8,10 (d, 1H), 13,32 (br. s., 1H).

Kiém tra do tinh khiét do doi ddng phan dbi anh sau tinh ché:

Phuong phap phén tich khéng déi xtmg nhu Vi du 2: Thoi gian luu 9,36
phut, d6 doi dong phan dbi anh >98%, [o]p -92° (c = 0,048
Vi du 4: Hoat tinh in vitro cda Vidu 1,2, va 3
Thir nghiém hoat tinh Caspaza

Pay 1a thir nghiém té€ bao @ do su cam tng gay ra su chét theo chuong

trinh & t€ bao MOLP-8 (bénh da u tiy), t& bao KMS-12-BM (bénh da u tiy), té
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bao MV-4-11 (bénh bach cdu dang tily cip tinh), va t& bao NCI-H23 (ung thu té
bao phdi khong nho) sau khi diéu tri 6 gid. Vao ngiy tht nhét, 3000 (MOLP-8,
KMS-12-BM, MV-4-11) hodc 1250 (NCI-H23) té bao/giéng dugc ciy trong 50 pl
moéi truong sinh trudéng (IMDM + 10% FBS + 2 mM L-Glu d6i v6i MV-4-11 va
RPMI-1640 + 10% FBS + 2 mM L-Glu déi v&i tit ca cac dong té bao khéc) trong
vi dia mau tring c6 384 giéng, va 1 qua dém (37°C, CO, 5%, RH 80%). Vao ngay
thit hai, cac té bao dugc didu tri bing chit e ché Mcl-1 bang cach sir dung bd xit
Iy dich long am thanh ECHO (pha loang theo day mot nira logarit 10 diém, ndng
do trén 31,5 uM, ndng dd DMSO cubi 0,3%). Sau khi i 6 gir (37°C, CO, 5%, RH
80%), 25 ul chét phan tmg Caspase-Glo 3/7 (Promega) dugc bb sung vao mbi dia,
va céc dia duoc U & nhiét do trong phong trong thoi gian 30 phut dugce che 4nh
sang. Su phat quang duogc ghi lai bang cach str dung may doc vi dia Infinite M200
(Tecan) vé6i thoi gian hop nhat 100 mili gidy. Gia tri ECs, dugc tinh bang cach st
dung phan mém phan tich GeneData.

Bang 1. Két qua thu dugc tir thir nghiém Hoat tinh Caspaza in vitro

) Vi dy 1 (Hop chét Vi du2 Vi du 3 (Hop chat
Dong té bao .
I (Hop chat IT) 1))
Hoat tinh Hoat tinh
Hoat tinh Caspaza,
Caspaza, ECs Caspaza, ECs
ECso (nM)
(nM) (nM)
MOLP-8 44 30 >2300
KMS-12-BM 48 43 >1030
MV-4-11 24 20 >1580
NCI-H23 531 193 >10000

Vi du 5: Axit (R,)-17-clo-5,13,14,22-tetrametyl-28-o0xa-2,9-dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1, 14701115, 16:21,(20.24,930.33
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic ¢ dang rén
Phan tich nhiéu xa bot tia X (XRPD)

Phén tich XRPD dugc thuc hién béng cach st dung nhiéu xa ké Bruker D4,

ma ¢ san trén thi trudng tir Bruker AXS Inc™ (Madison, Wisconsin). Phd XRPD

Joctatriaconta-
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thu dugc bing cach dat miu (xdp xi 20 mg) clia nguyén liéu dé phén tich trén gia
dd moéng tinh thé silic don 1¢ (vi dy, bo gilr mau nhiu xa tia X nén tréng silic
Bruker) va trai miu ra thanh 16p méng véi su trg gitip cua lam kinh cuia kinh hién
vi. Quay miu & tbc dd 30 vong quay mdi phut (dé cai thién thong ké dém) va
duoc chiéu xa béng tia X duoc tao ra béi 6ng tiéu cu rat manh béng déng hoat
dong & 40 kV va 40 mA véi chidu dai bude séng bang 1,5406 angstrom (ttc 13,
khoang 1,54 angstrom). Mau dugc boc 16 trong thdi gian 1 gidy cho mdi do gia
ting cua 2-teta bang 0,02 dd (phuong thirc quét lién tuc) trong khoang gia tri cua
2-teta tir 2 d6 dén 40 d6 theo phuong thic teta-teta. Thoi gian hoat dong 1a 31
phut, 41 giay. | '

Gia tri 26 XRPD c6 thé thay ddi v6i khoang gié tri hop 1y, vi dy, trong
khoang tir + 0,2° va cudng do XRPD c6 thé thay dbi khi dugc do ddi véi vé co
ban cung dang két tinh vi nhiéu Iy do, vi du, su dinh huéng dugc wu tién. Nguyén
tdc ciia XRPD duge mé ta trong céc tai liéu cong bd, chéng han nhu, vi du,
Giacovazzo, C. et al. (1995), Fundamentals of Crystallography, Oxford University
Press; Jenkins, R. and Snyder, R. L. (1996), Introduction to X-Ray Powder
Diffractometry, John Wiley & Sons, New York; va Klug, H. P. & Alexander, L.
E. (1974), X-ray Diffraction Procedures, John Wiley and Sons, New York.
Phéan tich DSC

Phan tich DSC dugc thuc hién trén cdc miu dugce didu ché theo phuong
phép tiéu chuén bing cach st dung dung cu do nhiét lugng Q SERIES™ Q1000
DSC c¢6 san trén thi truong tir TA INSTRUMENTS® (New Castle, Delaware).
DAéu(xﬁpxiZIng)duqccﬁavéochéornﬁubéngnhﬁnlvéduqcchuyénvﬁoI)SC.
Thiét bi dugc suc bing nito & tbc d6 50 ml/phit va dit lidu dugc thu lay giita
khoang 22°C va 300°C, st dung toc d gia nhiét dong luc 1a khoang 10°C/phiit.
Dit liéu dugc phén tich béng cach st dung phﬁn mém tiéu chuin, vi du, Universal
v.4.5A tt TA INSTRUMENTS®.
Phén tich nhiét trong (TGA)

TGA dugc thuc hién trén miu duge didu ché theo phuong phap tiéu chuén
bang céach sir dung dung cu do nhiét lugng Q SERIES™ Q5000 c6 san trén thi
truomg tr TA Instruments INSTRUMENTS® (New Castle, Delaware). Mau (x4p
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xi 5 mg) duoc dit vao chao miu bang nhém va dugc chuyén vao 10 TGA. Thiét bi
duge suc bang nito & toc d6 50 ml/phut va dit liéu dugc thu ldy gifra 25°C va
300°C, str dung tbc do gia nhiét dong luc 1a 10°C/phut. Dit liéu nhiét dugc phan
tich bang cach st dung phin mém tiéu chuin, vi du, Universal v.4.5A tir TA
INSTRUMENTS®.

DPiéu ché axit (Ra)-17-clo-5,13,14,22v-tetrametyl-28—0xa-2,9-dithia—5,6,12,13,22-

47,711,15,n1 )
T 11:15:016:21,020.24,0 30354 ctatriaconta-

pentaazaheptaxyclo[27,7.1,1
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic monohydrat
Dang A

Phuong phéap 1: Hoa tan 10 mg axit (R,)-17-clo-5,13,14,22-tetrametyl-28-
oxa-2,9-dithia-5,6,12,13,22-

21,120,24,130,35 .
01113:16:21:(2024.030351 o ctatriaconta-

pentaazaheptaxyclo[27,7.1,1%"
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic trong 1,0 ml
MeOH va 5 giot nude. Lam bay hoi dung dich thu dugc trong diéu kién moi
truong xung quanh dén kho. Bt mau trang thu dugc duge x4c dinh 1a Dang A.
Phuong phap 2: Tao huyén phu 10 mg axit (R,)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

1 21,20,24,30,35 :
0'113:016:21:020-240%93% o ctatriaconta-

pentaazaheptaxyclo[27,7.1, 1*"
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang C
(hoic Dang F) trong 0,2 ml nudc. Khudy bot nhdo thu duogc trong thoi gian 2
ngay. Chét ran thu dugc duge xac dinh 12 Dang A.

Phuong phap 3: Bd sung lugng 1,5 g axit (R,)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia~5,6,12,13,22-

20,24,130,35 .
147:111%:016:21,920.24,930. loctatriaconta-

pentaazaheptaxyclo[27,7.1,
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic (Dang F)
vao binh va bd sung 4,5 ml MeOH va 0,5 ml H,O (9:1) d tao ra huyén ph.
Khudy bdt nhio thu duoc d& qua dém va lam bay hoi bdt nhio dén khd. XRPD
cho thiy rang Dang F da chuyén héa thanh Dang A.

Dang A (Phuong phap 3) dugc phén tich bang XRPD va két qua dugc 1ap

bang dudi ddy (Bang 2) va dugc thé hién trén Hinh 1.
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Béang 2. Cac dinh XRPD dbi v6i Dang A

Géc Cuong do
(20:£0,2°) (%)
18,2 100,0
12,5 87,7
14,4 82,7
8,4 75,8
17,2 70,4
26,8 64,4
10,7 59,0
21,7 55,9
30,2 45,6
23,0 42.0
20,5 40,5
19,2 394
7,0 35,9
25,0 35,3
17,6 34,5
23,7 34.4
19,8 33,4
24,5 31,8
22,0 30,9
20,9 30,8
242 28.8
37,6 27,1
31,5 26,9
22,3 26,5
13,9 253
13,7 23,9
29,0 23,9
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34,5 22,9
26,3 21,3
13,1 20,8
29,4 20,7
15,6 19,8
36,9 17,9
15,1 17,9
36,4 16,7
32,8 16,6
38,2 16,2
28,6 16,1
355 . 14,9

Dang A (Phuong phép 3) dugc phan tich bang k¥ thuat nhiét. Phan tich
DSC chi ra ring Dang A c6 su thu nhiét cia su solvat hoa bit diu & khoang
121°C va dinh & khoang 158°C, sau d6 1a sy thu nhi€t v6i su néng chdy/phéan hiy
bit ddu & khoang 181°C va dinh & khoang 194°C. TGA chi ra ring Dang A thé
hién su giam khéi luong bing khoang 4,0% khi gia nhiét tir khoang 25°C dén
khoang 160°C. Bidu dd DSC/TGA dai dién ctia Dang A dugc thé hién trén Hinh
2.

Tinh thé don 1 caa Dang A thu dugc tir sy bay hoi tir tr cila MeOH/H,0
(ty 18 thé tich 1:1). Phan tich cAu trac tinh thé don 1& x4c nhén ring Dang A 13
dang monohydrat. Dit liéu tinh thé hoc: Nhém khong gian P2(1) don nghiéng,
kich thudc té bao don vi: a = 13,83(3) A, b = 7,578(14) A, ¢ = 33,57(6) A, B =
90,23(2)°, V =3518(12) A’
Piéu ché axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

4,7,111,15,116,21,720,24,130,35
>0 >>0">"0"""0

pentaazaheptaxyclo[27,7.1, ]octatriaconta-

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang B
Tinh thé don 1& cia axit (Ry)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-
dithia-5,6,12,13,22-

11,15,016,21,120,24,~30.
’O”O”O”0’35

pentaazaheptaxyclo[27,7.1, 1+ Joctatriaconta-
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1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang B thu
dugc tir sy bay hoi tir tir cia dung dich MeOH cua axit (R,)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

4 21,420,24 5 .
1471115, 16.21,(20.24,030-351 5 ctatriaconta-

pentaazaheptaxyclo[27,7.1,
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic voi ty I€
mol ctia meglumin 1a 1:1. Khi céc tinh thé xuét hién tir dung dich, ching dugc thu
gom bang tay. Phan tich c4u tric tinh thé don 1& x4c nhan ring Dang B 13 mono-
metanolic solvat cta axit tu do. Dit li€u tinh thé hoc: Nhom khong gian
P2(1)2(1)2(1) Truc giao, kich thudc té bao don vi: a = 7,530(7) A, b = 13,956(12)
A, c=34,44(3) A, V=3619(5) A°.

Pidu ché axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

4,7,011,15,01 24,130,35 .
T 1L13,16.21,020-24.30351 o ctatriaconta-

pentaazaheptaxyclo[27,7.1,1
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang C

Phuong phap 1: 300 mg axit (R,)-17-clo-5,13,14,22-tetrametyl-28-o0xa-2,9-
- dithia-5,6,12,13,22-

11,1 .(120,24,130,35 .
o0 11:15:16:21:(20.24,0303514, ctatriaconta-

pentaazaheptaxyclo[27,7.1,1%
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic vd dinh hinh
dugc hép thu trong EtOH (3 ml) va dugc gia nhiét dé hoa tan. Sau khi 1am nguoi
dén nhiét do trong phong, khudy dung dich qua dém, trén dé chét rin két tiia. Thu
gom bing cach loc va 1am kho dé thu dugc Dang C (266 mg, 81%).

Phuong phap 2: Tao huyén phu 10 mg axit (R,)-17-clo-5,13,14,22-
tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

21,2 1
1 47:011:15:016:21:20.24:03035 5 ctatriaconta-

pentaazaheptaxyclo[27,7.1,
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic vd dinh hinh
trong 0,2 ml EtOH. Khudy bdt nhio thu dugc trong thoi gian 1 ngay. Thu dugc
Dang C sau khi 1am bay hoi bot nhio trong diéu kién méi trudng xung quanh.
Dang C (Phuong phép 1) dugc phan tich bang XRPD va két qua duoc lap bang
dudi day (Bang 3) va duoc thé hién trén Hinh 3.

Bang 3. Cac dinh XRPD dbi v6i Dang C

Goc Cuodng do
(26+0,2°) (%)
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10,2 100,0
5,1 87,4
8,1 41,2

25,5 | 33,5
12,0 26,9

28,9 26,0
18,9 25,4
18,0 25,0

20,4 22,3
14,2 17,6
16,5 17,4

21,5 13,8
14,8 12,9

22,3 12,8
15,3 12,2

Dang C (Phuong phap 1) dugc phén tich bang ky thuat nhiét. Phan tich
DSC chi ra rang Dang C ¢6 sy thu nhiét ctia su solvat héa bit dau & khoang 123°C
va dinh & khoang 140°C, sau d6 13 sy thu nhiét v&i su néng chay/phan hiy bit dau
& khoang 185°C va dinh & khoang 196°C. TGA chi ra rang Dang C thé hién su
giém khdi lugng bing khoing 6,4% khi gia nhiét tir khoang 25°C dén khoang
160°C. Biéu dd DSC/TGA dai dién ciia Dang C duoc thé hién trén Hinh 4.
Piéu ché axit (R,)-17-clo-5,13,14,22-tetrametyl-28-0xa-2,9-dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1, 14701115:1621,920.24,53035
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang D

Phuong phép 1: Tao huyén phu 10 mg axit (R,)-17-clo-5,13,14,22-

tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-
1 47:11:15,1621,(120.24,130.35

]octatriaconta-

pentaazaheptaxyclo[27,7.1, ]octatriaconfa—
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic v6 dinh hinh
trong 0,2 ml EtOAc. Khudy bdt nhdo thu dugc trong thoi gian 1 ngdy va thu duge

nguyén liéu két tinh mot phan. Nhiét d6 bén ngoai ciia lo dugc gia nhiét dén 100

-72-



32897

°C va khudy bot nhio thu dugc trong thoi gian 15 phat. Khuy bt nhio thu dugc
trong thoi gian 3 ngay sau khi 1am ngudi xudng nhiét d6 trong phong va Dang D
duoc xac dinh.

Phuong phéap 2: Hoa tan 10 mg axit (R,)-17-clo-5,13,14,22-tetrametyl-28-
oxa-2,9-dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1, 147:01115:(16:21,2024,30.35
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic vd dinh hinh

trong 0,2 ml axeton nong, va két tia chét rin mau tring sau khi 1am ngudi dung

loctatriaconta-

dich trong xudng nhiét do trong phong. Khudy huyén phu thu dugc trong thoi gian
3 ngay. Dang D dugc x4c dinh.
Dang D (Phuong phap 2) duoc phan tich bang XRPD va két qua duoc lap
bang du6i day (Bang 4) va dugc thé hién trén Hinh 5.
Bang 4. Cac dinh XRPD dbi véi Dang D

Goéce Cuong do
(26+0,2°) v (%)
5,7 _ 100,0
5,6 96,3
19,5 - 70,5
8.0 65,5
21,9 53,5
14,8 : 40,7
16,5 36,5
18,5 . 35,7
11,7 31,9
13,4 31,9

Dang D (Phuong phap 2) dugc phan tich bang k§ thuit nhiét. Phan tich
DSC chi ra ring Dang D c¢6 su thu nhiét néng chay bit diu & khoang 156 °C va
dinh & khoang 175°C. TGA cho thdy ring Dang D thé hién su giam khéi luong
bing khoang 3,6% khi gia nhiét tir khoang 25°C dn khoang 170°C. Biéu d6
DSC/TGA dai dién cia Dang D duogc thé hién trén Hinh 6.
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DPiéu ché axit (Ro)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-
pentaazaheptaxyclo[27,7.1, 14701113, 16:21,(20.24.030-35 5 ctatriaconta-
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang E

Hoa tan 5 mg axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-
5,6,12,13,22-pentaazaheptaxyclo[27,7.1,1%"0' 15062102240 o ctatriaconta-
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic trong 0,5 ml
IPA/H,0 néng (3:1) va thu duge tinh thé sau khi 1am ngudi dung dich. Lam bay
hoi tir tir dung dich dén khi kho. Dang E duogc xac dinh.

Dang E duoc phan tich bang XRPD va két qua duogc lap bang dudi day
(Bang 5) va duogc thé hién trén Hinh 7.

Bang 5. Cac dinh XRPD d6i véi Dang E

Goc Cuong do
(26+0,2°) (%)
8,3 100,0
10,2 78,4
17,5 . 72,1
18,6 _ 68,6
22,1 50,2
233 43,1
27,4 41,4
20,4 40,5
16,0 37.9
33,7 37,6
36,9 36,5
16,5 36,1
11,6 35,6
31,9 33,9
21,6 33,9
19,6 33,8
26,6 33,0
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12,6 | 31,9
14,9 30,1
25,0 29,3
13,9 25,9

Pidu ché axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

4,7,411,15 4 )
T 11:15:016.21,(20.24.030351 5 ctatriaconta-

pentaazaheptaxyclo[27,7.1,1
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic pentahydrat
Dang F

Hoa tan 5 mg axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-
5,6,12,13,22-pentaazaheptaxyclo[27,7.1,1%"0'1%01621:022%0%% o ctatriaconta-
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic trong 1,0 ml
EtOH/H,0O (3:1), va lam bay hoi tir tir dung dich thu dugc trong chup day.
Nguyén li€u két tinh thu duoc duoc xéac dinh 13 Dang F.

Dang F dugc phén tich béﬁg XRPD va két qua dugc lap bang dudi day
(Bang 6) va duoc thé hién trén Hinh 8.

Béng 6. Cac dinh XRPD ddi véi Dang F

Géc Cuong do
(20+0,2°) (%)
53 100,0
7.9 88,3
10,6 75,3
18,9 69,6
14,3 64,0
26,8 60,8
21,7 60,8
24,7 60,7
16,7 57,9
24,3 55,9
21,5 53,5
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11,9 53,5
22,8 46,5
17,1 44,3
19,6 44,2
14,9 39,3
15,7 38,6
20,5 36,7
28,2 36,3
33,6 34,6
23,6 30,8
31,1 30,0

Dang F duoc phén tich bang k§ thuit nhiét. Phan tich DSC chi ra rang
Dang F ¢6 su thu nhiét cia su solvat hoa bat dau & khoang 40°C va dinh & khoang
67°C, sau do6 1a su thu nhiét v6i su néng chay/phan hiy bt diu & khoang 185°C
va dinh & khoang 195°C. TGA chi ra ring Dang F thé hién su giam khéi lugng
bang khoang 4,3% khi gia nhiét tir khoang 25°C dén khoang 100°C. Biéu do
DSC/TGA. dai dién dbi véi Dang F duoc thé hién trén Hinh 9.

Hoa tan 10 mg axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-
5,6,12,13,22-pentaazaheptaxyclo[27,7.1, 14701115, 16:21,()202 4’030’3’5]octatriaconta-
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic trong 1,0 ml
Axeton/H,O (4:1), va lam bay hoi tir tir dung dich thu dwoc dén kho dé thu dugc
Dang F. Phén tich ciu truc tinh thé don 1é cho thiy n6 12 dang pentahydrat. Dit
liéu tinh thé hoc: Nhom khong gian P1 Tam ta, kich thudc té bao don vi: a =
7,458(9) A, b=13,993(17) A, ¢ = 16,90(2) A, 0. = 96,298(15)°, B = 91,987(13)°, v
=91,604(14)°, va V =1751(4) A°.

Diéu ché mubi natri cta axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-
5,6,12,13,22-pentaazaheptaxyclo[27,7.1, 1*70th 15’016’21’020’24’030’35] octatriaconta-
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic

Tao huyén phu 135 mg axit (R,)-17-clo-5,13,14,22-tetrametyl-28-o0xa-2,9-
dithia-5,6,12,13,22-
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4,7,111,15,116,21,120,24,130,35 -
1700070 Joctatriaconta-

pentaazaheptaxyclo[27,7.1,
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic Dang C (0,2
mmol) trong 5 ml MeOH, va b6 sung vao huyén phi nay 200 pl dung dich nuée
NaOH 1,0 N. Khudy bdt nhdo cho dén khi chét rin hoa tan. Lam bay hoi dung
dich trong nay, va tao bdt nhio chit rin thu dugc véi EtOAc trong 3 ngay. Thu
dugc nguyén liéu két tinh sau khi 1am bay hoi bt nhio dén kho.
Tinh thé dugc phan tich bang XRPD va két qua dugc lap bang dudi day
(Bang 7) va dugc thé hién trén Hinh 10.
Bang 7. Cac dinh XRPD dbi véi Mudi Natri

Goc Cuong do
(260,2°) (%)
10,7 100,0
18,0 85,9
19,3 85,4
11,5 78,0
18,6 68,5
19,9 64,4
26,6 62,5
23,2 60,1
16,3 - 59,7
29,4 473
27,0 46,1
25,8 45,6
13,4 41,0
30,1 40,4
281 404
30,6 40,1
22,2 38,2
25,3 35,6
21,8 29,9
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24,2 28,6

Mudi natri dugc phan tich bang k§ thuat nhiét. Phan tich DSC chi ra ring
mudi natri c¢6 sy thu nhiét rdng cia su solvat héa tir khoang 100°C dén khoang
200°C, sau d6 1a sy thu nhiét nong chay bit diu & khoang 239 °C va dinh &
khoang 246 °C. TGA chi ra ring mudi natri thé hién su giam khéi lugng bang
khoang 4,0% khi gia nhiét tir khoang 25°C dén khoang 175°C. Biéu d6 DSC/TGA
dai dién ctia mudi natri dugc thé hién trén Hinh 11.

Piéu ché mubi meglumin cia axit (R,)-17-clo-5,13,14,22-tetrametyl-28-o0xa-2,9-
dithia-5,6,12,13,22-

47,01 21,120,24,130,35 .
T 11:15,1621,()20.24, Joctatriaconta-

pentaazaheptaxyclo[27,7.1,1
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic

Tao huyén phu 135 mg axit (Ra)-1_7—clo-5,13,14,22—tetramety1‘-28-0xa-2,9-
dithia-5,6,12,13,22-

16,21 .
0!1:15:016:21,020-24,030.351 5 ctatriaconta-

pentaazaheptaxyclo[27,7.1, 147
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic (0,2 mmol)
trong 2 ml MeOH va bd sung 4 ml dung dich meglumin 0,05 M trong MeOH.
Khudy bdt nhdo qua dém va sau d6 lam bay hoi dén khd. B6 sung khoang 2 ml
EtOAc d8 thu dugc bot nhdo, va khudy bot nhdo nay trong thoi gian 3 ngay. Thu
duoc nguyén liéu két tinh sau khi 1am bay hoi bot nhio dén kho.

Mubdi meglumin dugc phan tich bing XRPD va két qua dugc 1ap bang duéi
day (Bang 8) va duoc thé hién trén Hinh 12.

Bang 8. Cac dinh XRPD dbi véi Mudi Meglumin

Goéc Cuodng do
(26+0,2°) (%)
6,3 100,0
6,6 87,2
7,6 73,5
18,2 57,5
8,5 49,7
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18.8 37,6
21,8 28,4
12,9 28,3
16,2 28,1
11,8 26,9
23,8 25,9
19,9 23,6
22,7 23,4
27,4 22,1
14,3 20,8
252 19,1
15,7 18,1

Mubi meglumin duogc phén tich bang k§ thuat nhiét. Phan tich DSC chi ra
rang mudi meglumin c6 sy thu nhiét rong ctia sy solvat hoéa véi su bit dau &
khoang 69 °C va dinh & khoang 88°C, sau d6 1a sy thu nhiét solvat héa bét diu &
khoang 102°C va dinh & khoang 104°C. TGA chi ra ring mudi meglumin thé hién
su giam khdi luong biang khoang 10,6% khi gia nhiét tir khoang 25°C dén khoang
150°C. Biéu d6 DSC/TGA dai dién ctia mudi meglumin dugc thé hién trén Hinh
13.

Vi du 6: Hoat tinh cta chét don 1& va dang Kkét hop cta Vi du 2 in vivo trong mau
bénh da u tiy khdi u & nguoi

Phuong phap: Vi du 2 dugc tao ché pham trong 2-Hydroxypropyl-beta-
xyclodextrin (HPBCD) 30%, d6 pH 9 va dugc diung liéu lugng trong tinh mach
(iv) v6i thé tich 5 ml/kg. 5 x 10° t& bao khdi u MOLP-8 hodc 107 & bao khéi u
NCI-H929 duge tiém dudi da & sudn phai cia chudt cai C.B-17 SCID véi thé tich
bing khoang 0,1 ml. Thé tich khéi u (do dwoc bang thudc kep) duge tinh bing
cach st dung cong thire: chiéu dai (mm) x chiéu rong (mm)?/0,52. D& nghién ctru
hi€u qua, céc con chudt dugc phan ngiu nhién dua trén thé tich khéi u va su uc
ché sinh treéng dugce danh gi bang cach so sanh su khic nhau vé& thé tich khéi u

gifta nhém déi chung va nhém dugc didu tri. Viéc ding liéu lugng bit diu khi
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kich thu6c khdi u trung binh dat dén xdp xi 160 mm’® d6i véi MOLP-8 va xap xi
230 mm”® dbi véi NCI-H929.

Két qua: Vi du 2 giy ra hoat tinh khang khéi u phu thudc liéu luong &
chudt mang khdi u MOLP-8 (Hinh 14). Viéc dung iv don 1€ ctia Vi du 2 ¢ 10 hodc
30 mg/kg dan dén hoat tinh khang khébi u dang ké 14n lugt 12 su e ché sinh trudng
khdi u (TGI) bang khoang 52% va 92%. Viéc dung iv don 1é caa Vi du 2 & 60
hodc 100 mg/kg gay ra su thoai bién khéi u hoan toan & 13 trong sb 14 con chudt
duoc do 10 ngay sau khi dung liéu lugng.

Vi du 2 cling cht’mg t6 lgi ich két hop voi chat wc ché proteasom
bortezomib & chudt mang khéi u NCI-H929(Hinh 15). Viéc dung Vi du 2 cach
mdt tudn mot 1an & mic 30 mg/kg két hop véi viéc dung hang tudn cia
bortezomib & mirc 1 mg/kg din dén su thoai bién khdi u trong khi d6 quan sat
thdy hoat tinh khang khéi u khéng dang ké v6i mot trong hai chit mot minh.
Vidu7: Hoat tinh chét don 1& in vivo trong mau khéi u bach ciu dang tay cép
tinh & nguoi.

Phuong phap: Vi du 2 dugce tao ché phdm trong 2-HydroxYpropyl-beta—
xyclodextrin (HPBCD) 30%, d§ pH 9 va duoc dung lidu lugng dudi dang ding
-~ trong tinh mach (iv) v6i thé tich 5 ml/kg. 10° t& bao khdi u MV-4-11 duoc tiém
du6i da & sudn phai cia chudt cai C.B-17 SCID véi thé tich bang 0,1 ml. Thé tich
khéi u (duge do bing thudc kep), khdi luong co thé dong vat, va tinh trang khéi u
~ dugc ghi lai hai 1dn mdi tudn trong khoang thdi gian nghién ctru. Thé tich khdi u
(do dugc bing thudce kep) duoc tinh bang cch sir dung cong thic: chiéu dai (mm)
x chiéu rong (mm)2/0,52. pé nghién ctru hi€u qua, cac con chudt duoc phan ngéu
nhién dua trén thé tich khéi u va su @c ché sinh truéng duge danh gia bang cach
so sanh su khac nhau vé thé tich khéi u gitta nhém di chting va nhém dugce didu
tri. Viéc dung liéu lugng bat ddu khi kich thudc khéi u trung binh dat dén xap xi
230 mm’.

Két qua: Viéc diéu tri bang Vi du 2 din dén hoat tinh khang khéi u dang
ké & chudt mang khéi u MV-4-11 duéi da. Chudt tiép nhan lidu luong don 1é bang
100 mg/kg Vi du 2 trai qua su thoai bién khéi u 100% (Hinh 16). Dép tmg ndy

kéo dai & 4 trong 6 con chudt vin con mang khéi u tr do 16 ngay sau khi diéu tri.
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Chuot tiép nhan viéc ding iv mot 1in mbi tudn véi 30 mg/kg Vi du 2 cling trai qua
su thoai bién khéi u (~73% & Ngay 6) véi 1 trong 6 con chudt van con mang khdi
u tu do 16 ngay sau khi bét dau tri lidu.
Vi du 8: Kha nédng lién két in vitro ctia Vidu 1, 2 va 3

Thtr nghiém TR-FRET lién két sinh hoa dé do sw phd v& phitc hop protein

Tht nghiém TR-FRET dugc sir dung dé danh gia kha ning ctia hop chit dé
pha v& tuong tac gitta Mcl-1 nguoi tai t8 hop véi doan do peptit BIM duoc gin
nhan.

Thir nghiém nay dugc xiy dung sao cho protein Mcl-1 dugc gén nhin
GST, dugc 1 voi khang thé khang GST duoc gin nhan Europi va peptit dugc gin
nhén Flo 647 HyLite twong Gng v6i mién BH3 ciia BIM. Gid tri ICsq ctia hop chét
duoc danh gia theo so dd pha loding nira logarit;, 10 diém bat diu & ndng do hop
chit 100 pM hodc 10 pM. Cu thé 13, enzym Mcl-1 nguoi tir Mcl-1 (E171-G327)
dugc tach dong vao vét truyén biéu hién qua mirc, duge biéu hién duédi dang
protein dung hgp dugc gén dudi GST & dAu tan cung N & E. coli va tiép d6 dugc
tinh ché théng qua sic ky 4i luc Glutathion Sepharoza va sdc ky loai trir kich
thudc. Thir nghiém nay dugc thuc hién trén dia LV 384 Giéng (Greiner cat
#784075) va duoc tién hanh trong su c6 mit va véng mit ctia hop chit quan tam.
MBbi giéng c6 12 pl hdn hop thir nghiém chita 10 mM Tris (49 pH 7.4), 1,0 mM
DTT, 0,005% Tween-20, 150 mM NaCl, 10% DMSO, va 1,5 nM GST Mcl-1, 0,5
nM khang thé GST gin dudi LanthaScreen Eu (Invitrogen Catalog # PV5594), 4,0
nM peptit BIM duoc gin nhin Flo 647 HyLite [C(Hilyte647 C2 Maleimide)-
WIAQELRRIGDEFN (SEQ ID NO:1)]. Phan tng dugc 0 & nhiét do 24°C trong
thoi gian 90 phut trude khi doc trén thiét bi phan tich quang phd huynh quang
Tecan M1000 véi kich thich & 340 nm va phéat xa ¢ 612nm & 665 nm. Tiép theo,
ty 16 cta cudng do phat xa huynh quang & tir 665 nm dén 612 nm dugc tinh ddi
v6i mdi phan Gng, va su dap tng liéu lugng cla ty 1& nay véi ndng dd hop chit
thtr nghiém dugce lam khép véi mo hinh khép chon loc ma s€ mang lai chét luong
khép nhét bang cach st dung thong sb tw dong dé thu dugc gia tri ICsy d6i véi
mdi hop chit thir nghiém. Bang 9 cung cip két qua tir thit nghiém lién két Mcll
TR-FRET.
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Tinh ty 16 =Kich thich 665nm / Phat xa 612 * 10000
% trc ché=100 - [(Ty 1é thir nghiém — Nho nhét (hop chét dbi ching))/(Lén
nhét (d6i chimg DMSO)- Nho nhét (hop chat dbi ching))]

Bang 9
| Hop chat ICso Mcl-1 (nM)
Vidu 1 (Hop chét I) <3
Vidu2
, <3
(Hop chét II)
Vidu 3 (Hop chat III) 67

Luu y: Hoat tinh Caspaza cia Vi du 3 (Hop chét III) nhu dugc béo cdo
trong Bang 1 va hoat tinh FRET ctia Vi du 3 (Hop chét III) nhu duge bao cdo
trong Bang 9 phu thudc nhidu vao do tinh khiét déng phan ddi anh béi vi phan 16n
hoat tinh phat sinh tir sy khong tinh khiét cin ctia chat dong phan ddi anh R, (Vi
du 2, Hop chit IT). Nhu vay, cic mau c6 do tinh ché dong phan dbi anh thip thé
hién hiéu luc ting trong cac thir nghiém nay. Dit liéu dugc thé hién 1a gia tri trung
binh nhén cta nhidu sb do tir cac mau c6 do tinh khiét ddng phan dbi anh khac
nhau.
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Yéu cau bao ho

1. Hop chét 1a axit 17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

4, 21,120,24,,30, .
T 1113:16.21,02024,)30:357 5 ctatriaconta-

pentaazaheptaxyclo[27,7.1,1
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic (cdng thirc

D:

O

S
\
,N*\{ Nt
Ny~ cl N\ OH
S \\
N—N
\ @

hodc mubi duoc dung cua nd.
2. Hop chét theo diém 1, trong d6 hop chét nay 13 hop chét c6 cong thirc ().

3. Hop chét theo diém 1, trong d6 hop chit nay 13 mudi dugc duge ciia hop chét

c6 cong thuec (I).

4. Hop chét theo diém 1, trong d6 hop chit ¢6 cong thirc (I) 13 axit (R,)-17-clo-
5,13,14,22-tetrametyl-28-oxa-2,9-dithia-5,6,12,13,22-

4,7,011,15,116,21,120,24,130,35 .
1-70">"0""0""""0""""Joctatriaconta-

pentaazaheptaxyclo[27,7.1,
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic (Cong thirc

IT):
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N (II)

hodc mudi dugc dung cuda nd.
5. Hop chit theo diém 4, trong d6 hop chét nay 1a hop chat c6 cong thic (II).

6. Hop chét theo diém 4, trong d6 hop chét nay 1a mudi duge dung cta hop chat
c6 cong thuc (I).

7. Hop chét theo diém 1, trong d6 hop chét c6 cong thirc (I) 1a axit (S,)-17-clo-
5,13,14,22-tetramety1—28-0xa—2,9-dithia—5,6,12,13,2”-

11,1 21,20,24,,30,35 .
0'11%:016:21:020:24.030351 o ctatriaconta-

pentaazaheptaxyclo[27,7.1, 1*"
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic (Cong thirc

II):

(IIT)

hodc mudi dugc dung ctia nd.

8. Hop chit theo diém 7, trong d6 hop chit nay 12 hop chét c6 cong thirc (TII).
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9. Hop chit theo diém diém 7, trong d6 hop chét nay 14 mudi dugc dung cta hop
chét c6 cong thire (I10).

10. Hop chét theo diém bat ky trong sé cac diém tir 1 dén 9, trong d6 hop chét nay
dang két tinh.

11. Hop chét axit (R,)-17-clo-5,13,14,22-tetrametyl-28-oxa-2,9-dithia-
5,6,12,13,22-pentaazaheptaxyclo[27,7.1, 147011:15,(16.21,(20.24,)3 0’35]octa’criaconta—
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-tridecaen-23-carboxylic (Cong thirc
ID):

S
\
N N\
Ny~ N\ OH
S \\
N—N ,
\ I1)

hodc mudi dugce dung cia ching & dang ran.

12. Duoc phim chtra hop chét theo diém bét ky trong sb cac diém tir 1 d&én 11 va

ta dugce, chit mang hodc chit pha loang loai diing cho dugc phim.
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