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(57) Sang ché dé cap to1 hop chat co Cong thue (I) va/hoac cac mudi cua chung:

trong do R] la CH2CH2CF3, R2 la CH2CH2CF3 hOﬁC CH2CH2CH2CF3, R3 la H CH3,
hodc Ry; R4 1a H hodc Ry; nhan A 1a phenyl hodc pyridinyl; va Ry, Ry, Ry, Ry, y, va z dugc
xac dinh trong ban mo6 ta nay. Sang ché cing mo ta phuong phap sur dung cac hop chat nhu
vay dé trc ché thu thé Notch, va dugc pham chira cac hop chat nay. Céac hop chat nay co tac
dung trong diéu tri, phong ngira, hodc 1am cham sy tlen trién ctia bénh hoic réi loan & cac
vung diéu tri khac nhau, nhu bénh ung thu; hodc 1am tién dugc chit cta cac hop chit nay.
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Linh vye k¥ thuat dwoc dé cip

Séng ché d& cap t6i hop chit benzodiazepinon dé dung lam chit tc ché
Notch. Sang ché con d& cép t6i duoc phim chira it nhit mot hop chét theo sang ché co
tac dung diéu tri cAc tinh trang bénh lién quan té1 chu trinh Notch, nhu bénh ung thu va
cac bénh tang sinh khéc.

Tinh trang k¥ thuit cia siang ché

Hoat d6ng truyén tin hiéu Notch c6 lién quan t&i nhidu qua trinh té bao, nhu
xac dinh sb phan té bao, biét hda, ting sinh, gdy chét té bao theo chuong trinh, va qua
trinh tao mach. (Bray, Nature Reviews Molecular Cell Biology, 7:678-689 (2006);
Fortini, Developmental Cell 16:633-647 (2009)). Céc protein Notch 1a c4c phan tir
xuyén mang mét 1an dang heterodime. Ho Notch bao gdm 4 thu thé - NOTCH 1-4,
dugc hoat hoa khi gin két voi cac phéi tir tir ho DSL (Pelta tuong tu 1, 3, 4 va Jagged
1va2).

Qua trinh hoat hoa va trudng thanh cia NOTCH doi hoi mot diy cac bude
xtr ly, bao gdm budc phan cét phan giai protein dugc thuc hién qua trung gian gamma
secretaza, mot phic hop cta nhiéu protein chita Presenilin 1 hodc Presenilin 2,
nicastrin, APH1, va PEN2. Ngay khi NOTCH duoc phan cit, ving ndi bao NOTCH
(NOTCH intracellular domain - NICD) dugc giai phong ra khoi mang. NICD ¢3 giai
phéng s& di chuyén téi nhan, tai d6 n6 dong vai trd 1am chét hoat héa phién ma tuong
hop véi cac thanh phan ctia ho CSL (RBPSUH, chét kim ham khong to ("suppressor of
hairless"), va LAG1). C4c gen dich NOTCH bao gdm céc thanh phén cua ho HES, nhu
HES-1. HES-1 déng vai trd 1am chit kim hdm phién m3 ctia cac gen nhu HERP1 (con
duoc goi la HEY2), HERP2 (con duoc goi 1a HEY1), va HATHI (con duoc goi 1a
ATOH1).

Su hoat hoa bit thuong chu trinh Notch s& din t6i viée tao ra khdi u. Qua
trinh hoat héa sy truyén tin hiéu Notch ¢6 lién quan t6i su phét sinh ctia nhiéu khdi u
rin khéc nhau bao gdm budng trimg, tuy, cling nhu céc khdi u via va khéi u mau nhu
ung thu bach ciu ce‘ip, u lympho, va u da tdy. Vai trd ciia viée trc ché Notch va ich loi

cua n6 trong viée di€u tri cdc khoi u ran va khoi u mau khéc nhau dugc mé ta trong
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Miele, L. et al., Current Cancer Targer Drugs, 6:313-323 (2006); Bolos, V. et al.,
Endocrine Reviews, 28:339-363 (2007); Shih, I-M. et al., Cancer Research, 67:1879-
1882 (2007); Yamaguchi, N. et al., Cancer Research, 68:1881-1888 (2008); Miele, L.,
Expert Review Anti-cancer Therapy, 8:1197-1201 (2008); Purow, B., Current
Pharmaceutical Biotechnology, 10:154-160 (2009); Nefedova, Y. et al, Drug
Resistance Updates, 11:210-218 (2008); Dufraine, J. et al., Oncogene, 27:5132-5137
(2008); va Jun, H.T. et al., Drug Development Research, 69:319-328 (2008).

Van c6 nhu ciu vé cic hop chét hitu ich 1am chit &c ché Notch vi c6
chuyén héa bn dinh du dé tao ra n6ng d6 dugc chét hitu hiéu. Hon nita, con ¢ nhu ciu
vé céc hop chét hitu ich 1am cac chét tc ché Notch c6 thé dugc cho bénh nhén dung
qua dudng miéng hodc trong tinh mach.

Patent My s& 7,053,084 Bl bdc 10 cac hop chét sucxinoylamino
benzodiazepin c6 tac dung didu tri cdc rdi loan thin kinh nhu bénh Alzheimer. Tai liéu
nay boc 16 céc hop chét sucxinoylamino benzodiazepin @c ché hoat tinh gamma
secretaza va quy trinh xir Iy protein tién chit dang tinh bot c6 lién quan téi viée tao ra
cac chit léng dong than kinh cua protein dang tinh bdt.

Ngudi ndp don di tim ra duge cac hop chit tiém ning ¢ hoat tinh nhu cac
chét e ché Notch va chuyén héa 8n dinh du dé tao ra ndng d6 duoc chit hiru hidu khi
dung theo dudng trong tinh mach hogic dudng miéng. Céc hop chét nay 1a thich hop dé
dung lam duoc phém ¢6 d6 dn dinh, sinh kha dung, chi s§ didu tri, va tri sb ddc tinh

mong mudn, 1a cac ddc tinh quan trong d€ cé thé dugce dung 1am thudc.

Ban chit k§ thuit ciia sang ché

Muc dich cia sang ché 1a nhim tao ra hop chét benzodiazepinon c¢6 hoat
tinh va c¢6 dd 6n dinh khi chuyén héa, 1a hiru ich dé dung 1am chét & ché chon loc con
dudng truyén tin hiéu Notch, k& ca tién dugc chét ciia né.

Do d6, sang ché d& xuét hop chit c6 Cong thire (1):

\/S—

(Rb)z

NHR,

@
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va/hogc it nhit mot mudi cua no, trong do:

R; 1a -CH,CH,CF5;

R; 14 -CH,CH,CF; hoic -CH,CH,CH,CF3;

Rj3 1a H, -CHj, hodc Ry;

R4 1a H hodc Ry;

Ry 1a: -CH,OC(O)CH(CH3)NH,, -CH,OC(O)CH(NH,)CH(CHjs),,
-CH,0C(O)CH((CH(CH3),)NHC(O)CH(INH,)CH(CHj3),,

HsC

-CH,0C(0)CH,C(CHs), —CH,

-CHZOC(O)CHZ—Q—OP(O)(OH)Z (HO),(0)PC hos
, hodc

b

N
-CH,0c(0)—/ N CH,OP(0)(OH),

b

Ry la: -SCH,CH(NH,)C(O)OH, -SCH,CH(NH,)C(O)OCHjs, hoic
-SCH,CH(NH,)C(O)OC(CHs)s;
nhan A 1a phenyl hoic pyridinyl;
mdi R, doc lap 1a Cl, Ci3 alkyl, -CH,OH, -CF;, xyclopropyl, -OCHjs, va/hoic
-O(xyclopropyl);
mdi Ry, doc l4p 13 F, Cl, -CHs, -CH,0H, -CFs3, xyclopropyl, va/hodc -OCHs;
y bing 0, 1, hoic 2; va
z béng 0, 1, hoic 2;
v6i diéu kién néu nhén A 12 phenyl va z bang 0, thi y bing 1 hodic 2 va it nhit mot R, 1a
C3 alkyl, -CH,OH, -CF3, xyclopropyl, hodc -O(xyclopropyl);
v6i diéu kién néu R; 1a Ry thi Ry 14 H; va
v6i diéu kién néu R4 1a R, thi R3 14 H hodic -CHs.
Séng ché con d& xuét dugce phim chira chat mang dugc dung; va it nhat mot
hop chét c6 Cong thire (1).
Séng ché cling md ta phuong phap didu tri bénh hodc réi loan lién quan téi
hoat tinh ctia thu thé Notch, phuong phap nay bao gdm budc dung cho bénh nhén it
 nhAt mot hop chét c6 Céng thitc ().
Séng ché ciing d& xuét quy trinh va c4c san phdm trung gian dé tao ra céac
hop chét c6 Cong thire ().

Sang ché ciing d& xuét cac hop chét c6 Cong thirc (I) dé dung trong tri lidu.
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Séng ché ciing mé ta cac hop chét co Céng thirc (I) dé dung trong san xuét
thubc diéu tri bénh ung thur. |

Céc hop chét c6 Cong thic (I) va duoc phdm chtra cac hop chét nay c6 thé
dugce sir dung dé diéu tri, phong ngira hodc chira tri cdc tinh trang bénh lién quan dén
thu thé Notch khac nhau. Dugce phdm bao gdm cac hop chit nay c6 tic dung didu tri,
phong ngira, hozic 1am cham su tién trién cta bénh hodc ri loan & cac ving diéu tri
khéc nhau, nhu bénh ung thu.

Céc diu hiéu ndy va cac ddu hiéu khéc coa sang ché s& duoc boc 16 tiép

trong phin moé ta dudi day.

M@ ta vin tit cac hinh vé

Séng ché duge minh hoa bang céch dua ra cac hinh v& kém theo dugc mb ta
dudi day.

Fig.1 12 dd thi thé hién hiéu luc khang khéi u ctia hop chit & Vi du 1 khéng
bénh nguyén bao lympho cip tinh t& bao T cua ngudi TALL1. Liéu ding duoc cip qua
dudng miéng vao cic ngay duogc biéu thi bing (+); PO, QDx10. M&i ky hiéu thé hién
trong luong khéi u trung binh ciia nhém gbm 8 con chudt. (o) Déi chimg; (&) Vidu 1,
0,625 mg/kg/lan ding; (w) Vi du 1, 1,25 mg/kg/lan dimg; (O0) Vi du 1, 2,5 mg/kg/lin
dung; (A) Vidu 1, 10 mg/kg.

Fig.2 1a db thi thé hién hiéu luc khang khéi u ctia hop chét & Vidu 1 & ung
thu biéu bi vii cia ngudi MDA-MB-157. Lidu ding dugc cAp qua dudng miéng vio
chc ngdy duoc biéu thi bang (4); PO, BIDx15 (ding 10 ngay; nghi 2 ngay; dung 5
ngay). M&i ky hiéu thé hién trong luong khéi u trung binh ctia nhém gdm 8 con chudt.
(») dbi chimg; (#) Vi du 1, 2,5 mg/kg/lan ding, BID; () Vi du 1, 5 mg/kg/ln ding,
BID; (A) Vidu 1, 7,5 mg/kg/lan ding, BID. 7

Fig.3 1a d thi thé hién hiéu Iyc khang khéi u ctia hop chit & Vidu 1 & ung
thu biéu bi vt cita ngudi MDA-MB-157. Lidu ding dugc cAp qua duong miéng vio
cac ngdy duoc biu thi bang (+); PO, QDx15 (ding 10 ngay; nghi 2 ngay; dung 5
ngdy). Mdi ky hiéu thé hién trong lugng khéi u trung binh cia nhém gdm 8 con chudt.
(») dbi chimg; () Vi du 1, 5 mg/kg/ldn ding, QD; (A) Vi du 1, 10 mg/kg/lan dimg,
QD; (O) Vi du 1, 20 mg/kg/1an ding, QD.

Fig.4 1a dd thi thé hién hiéu lyc khang khéi u ctia hop chét & Vi du 3 khang
bénh nguyén bao lympho c4p tinh t& bao T ciia ngudi TALLI. Lidu ding duoc cdp qua
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dudng miéng vao cac ngay dugc biéu thi bang (4); PO, QDx10. M3i ky hiéu thé hién
trong lugng khéi u trung binh cia nhém gdm 8 con chudt. (8) Dbi chimg; (&) Vidu 1,
0,625 mg/kg/lan dung; (w) Vi du 1, 1,25 mg/kg/ldn ding; () Vi du 1, 2,5 mg/kg/lan
dung; (A) Vidu 1, 10 mg/kg.

Fig.5 13 db thi thé hién hiéu luc khéng khéi u cta hop chitd Vidul o ung
thu biéu bi vii 4m tinh véi ba thu thé hormon cta ngudi HCC-1599 bang cach chuyén
vi Notch 1. Lidu ding dugc cép qua dudng miéng vao cac ngay dugc biéu thi bang (4);
PO, QDx15 (dung 10 ngay; nghi 2 ngay; ding 5 ngay). M&i ky hiéu thé hién trong
lugong khéi u trung binh cia nhém gém 8 con chudt. (e) d6i ching; () Vidul, 5
mg/kg/lan ding, QD; (O) Vi du 1, 10 mg/kg/lan ding, QD; (A) Vi du 1, 20 mg/kg/lan
dung, QD.

Fig.6 12 d thi thé hién hiéu luc khang khdi u hiép ddng béng cach héa tri
lidu két hop Vi du 1 véi paclitaxel trong ung thu biéu bi vii cia ngudi MDA-MB-468.
M@i ky higu thé hién trong luong khdi u trung binh cita nthém gdm 8 con chudt. (e) dbi
chimg; () Paclitaxel, 12 mg/kg/lan ding, Q7D x 3, IV; () Vi du 1, 2,5 mg/kg/lan
dl‘mg', PO, BID x 15 (dung 10 ngay; nghi 2 ngay; dung 5 ngay); (m) Vi du 1, 5
mg/kg/lan dung, PO, BID x 15 (dung 10 ngay; nghi 2 ngdy; ding 5 ngay); (A) Két hop
Paclitaxel v6i Vi du 1, 2,5 mg/kg/lan dung; (A) Két hop Paclitaxel v&i Vidu 1, 5
mg/kg/lan ding.

MG ta chi tiét sang ché

Khia canh thir nhét cia sang ché gé cap tai it nhét mot hop chét ¢ Cong
thiee (I):

NHR,

(Ra)y K‘

(Rb)z

@
va/hodc it nhit mot mubdi cta né; trong do:
R; 1a -CH,CH,CFj5;
R, 1a -CH,CH,CF3 hodc -CH,CH,CH,CF3;
R3 1a H, -CHs, hodc Ry;
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R4 1a H hoac Ry;
Ry 1a -CH,OC(O)CH(CH3)NH,, -CH,OC(O)CH(NH,)CH(CHa),,
-CH,OC(O)CH((CH(CH3),)NHC(O)CH(NH,)CH(CHz),,
HsC

-CH,OC(0)CH,C(CHsa), CHa

-CHZOC(O)CH2—©— OP(O)(OH)2 (HO),(0)PO

b b

N
-CHZOC(O)4<:\>7CHZOP(0)(OH)2
hoéc — ;

b

R, 1a -SCH,CH(NH,)C(O)OH, -SCH,CH(NH,)C(O)OCH3, hoac
-SCH,CH(NH,)C(O)OC(CHj3)s;

nhén A 14 phenyl hoéc pyridinyl;

mdi R, doc lap 1a Cl, Cy3 alkyl, -CH,OH, -CF;, xyclopropyl, -OCH3, va/hoic
-O(xyclopropyl);

mdi Ry, doc lap 1a F, Cl, -CHj3, -CH,OH, -CF3, xyclopropyl, va/hodc -OCHj;

y béng 0, 1, hodc 2; va

z béng 0, 1, hodc 2;

v6i diéu kién néu nhén A 1a phenyl va z bang 0, thi y bang 1 hodic 2 va it nhat mot R, 1a
Cy.3 alkyl, -CF3, xyclopropyl, hodc -O(xyclopropyl);

véi diéu kién néu R; 1a Ry thi Ry 1a H; va

v6i didu kién néu Ry 1a Ry thi R3 1a H hoac -CH.

Mbt phuong 4n ciia séng ché @& cap t6i it nhit mot hop chét co Cong thic
(I) trong d6 R; 1a H hodc -CHs; Ry 1a H; va Ry, Ry, nhin A, Ry, Ry, vy, va z duge x4c
dinh trong khia canh thit nhit. Phuong 4n nay bao gdm cac hop chét c6 Cong thuc (II)
trong d6 R3 1a H va R4 1a H:

(Ra)y \g‘

(Ro)z

—%i

1)
va cac hop chét c6 Cong thire (I11) trong d6 R3 1a -CH; va R4 1a H:
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CH3
\/S—

(Rb)z

: il ;U
I
5

(110).
Céc hop chit c6 Cong thic (II) va Cong thie (II1) 1a hitu ich 1am chi-n loc chét e ché

of the con dudng truyén tin hidu Notch.

Mdt phuong 4n clia sang ché d& cap toi it nhat mot hop chit c6 Cong thirc
(I) v&/hogc it nht mot mubi ctia no, trong d6 (i) Rs 1a Ry va Ry 1a H; hogic (if) Ry 1a Ry
va Rz 1a H hodc -CHj; va Ry, Ry, nhan A, Ra. Ry, Ry, Ry, v, va z dugc x4c dinh trong
khia canh thir nhit. Phuong 4n nay bao gdm cac hop chét c6 Cong thic (IV) trong d6
Rs;laRyvaR41a H:

(Ra)y \g‘

(Rb)z

: ) ;U
I
N

Iv)
va cac hop chét ¢6 Cong thuec (V) trong dé R4 1a Ry va Rs 1a H hodc -CHs:

(Ra)y \/S‘

(Rp)z

NHR,

V).
Céc hop chit cua phuong an ndy 13 hitu ich lam tién duoc chit cua cac hop chét ¢6
Cong thie (IT) va Cong thire (TII).

Mot phuong 4n clia séng ché dé cap tdi it nhit mét hop chét c6 Cong thire
(IV) va/hodc it nhdt mot mudi ctia né, trong d6 Rs 1a Ry va Ry 1a H; va Ry, Ry, Ry, nhén
A, Ry, Ry, y, va z duge x4c dinh trong khia canh thir nhét. Phuong én nay bao gém cac
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cac hop chét trong d6 nhén A 1a phenyl. Céc hop chit clia phwong 4n nay 14 hitu ich
1am tién dugc chat ctia cac hop chit c6 Cong thire (IT) va Cong thire (IID).

Mot phuong 4n cia sing ché d cap t6i it nhit mot hop chét c6 Cong thire
(V) vd/hodc it nhét mdt mubi coa no, trong d6 R4 is Ry va Rz 1a H hodc -CHj; va Ry,
Ry, Ry, nhan A, R,, Ry, y, va z duge x4c dinh trong khia canh thir nhét. Phuong &n nay
bao gdm cac hop chét trong d6 R 1a H va nhan A la phenyl. Phuong 4n nay ciing bao
gdm céc hop chit trong d6 Rs 1a -CH; va nhén A 1a phenyl. Cac hqp chat ciia phuong
4n ndy 13 hitu ich 1am tién duoc chét cua cac hop chit c6 Cong thirc (II) va Cong thirc

1.

| 7 Mbt phuong 4n clia sang ché d& cap t6i it nhit mot hop chit c6 Cong thic
(I) va/hoic it rihe‘it mot mudi cta no, trong d6 nhan A 1a phenyl; va Ry, Ry, R3, Ry, Ry,
Ry, Ra, Ry, y, va z dugce xac dinh trong khia canh thir nhét. Phuong an nay bao gém cac
A hop chét- trong d6 R; 12 H. Phuong 4n ndy ciing bao gdm céc hop chét trong d6 R3 1a H
va z bing 1 hodc 2.

Mot phuong én cia sing ché d cap t6i it nhdt mot hop chit c6 Cong thirc
(I), trong d6 nhan A 1a phenyl; R3 1a H hodc CHj; Ry 1a H; va Ry, Ry, Ry, Ry, v, va z
duoc xé4c dinh trong khia canh thit nhit. Phuong 4n nay bao gdm c4c hop chét trong d6
R; 12 H. Phuong 4n nay ciing bao gdm cac hop chit trong d6 R3 la Hva z bing 1 hodc
2.

Mdt phuong 4n clia sang ché d& cap t6i it nhit mot hop chit ¢c6 Cong thuc
(I) va/hodc it nhét mot mudi cta né, trong d6 Ry 1a -CH,CH,CF; va Ry, Rs, Ry, nhén A,
Ry, Ry, Ry, Ry, ¥, va z duge x4c dinh trong khia canh thir nhat. Phuong 4n nay bao gdbm
céc hop chat trong d6 nhén A 1a phenyl. Phuong 4n ndy cling bao gdbm céc hop chét
trong d6 z bang 1 hozc 2.

Mbt phuong 4n ctia sang ché dé cap tdi it nhit mot hop chit c6 Cong thuc
(D v/hoge it nhét mot mudi ciia né, trong dé R, la -CH,CH,CH,CF; va Ry, Rs, Ry
nhén A, R,, Ry, y, va z duge xac dinh trong khia canh thtr nhét. Phuong 4n nay bao

>

gbm céc hop chit trong d6 nhan A 1a phenyl. Phuong 4n nay ciing bao gdém céc hop
chit trong d6 z bing 1 hogc 2.

Mbt phuong 4n ctia sang ché dé cap tdi it nhit mot hop chit c6 Cong thuc
(I) va/hoic it nhat mot mudi cua no, trong d6 nhan A 1a pyridinyl; va Ry, R,, Rs, Ry, R,
Ry, y, va z duge x4c dinh trong khia canh thir nhit. Phuong 4n nay bao gbm cac hop
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chét trong d6 Rz 12 H. Phuong 4n nay ciing bao gdm céc hop chét trong 46 Rz 1a H va z
bang 1 hoic 2.

Mot phuong 4n cia sang ché d& cap téi it nhit mot hop chét c6 Cong thirc
(I) vi/hoic it nhat mét mudi cta nd, trong dé R, 1a -CH,CH,CFs; nhéan A 1a phenyl; R,
1 C1.3 alkyl hoic -CH,0H; mbi Ry, ddc 1ap 1a F va/hosc Cl; y bing 1; z bang 1 hodc 2;
va Ry, R3, va R4 duge xac dinh trong khia canh thi nhét.

Mot phuong 4n cia sang ché d& cap téi it nhat mot hop chét 6 Cong thuc
(D va/hodc it nhét mdt mudi cua né, trong do y béng 1,z béng 1 hoac 2, va Ry, Ry, R3,
R4, nhin A, R,, va Ry, duoc x4c dinh trong khia canh thir nhit. Phuong 4n ndy bao gdm
cac hop chét trong d6 nhan A 1a phenyl. Phuong 4n nay ciing bao gdm cac hop chét
trong d6 nhan A 13 phenyl va z bang 1.

Mot phuong 4n ciia sang ché d& cap t6i it nhit mot hop chit ¢ Cong thirc

(D v&/hodc it nhat mudi cia nd, cd cau tric:

R
(Ra)y U 3 O (@) ;2

trong dé:
R, 1a -CH,CH,CF3;
R; 1a -CH,CH,CF; hodc -CH,CH,CH,CFs3;
R31a H, -CH3, hodc Ry;
R41a Hhodc Ry;
Ry 1a: -CH,OC(O)CH(CH3)NH,, -CH,OC(O)CH(NH,)CH(CHas),
-CH,OC(O)CH((CH(CH3),)NHC(O)CH(NH,)CH(CHs),,
H4C

-CH,OC(0)CH,C(CHy), CH,

-CHZOC(O)CHZ‘Q'OP(O)(OH)z (HO),(0)PO

2 >

N
-CHZOC(O)‘<:\>~CH20F’(O)(OH)2
hoéc = 5

2

-10-
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Ry la: -SCH,CH(NH,)C(O)OH, -SCH,CH(NH,)C(O)OCH3, hodc
-SCH,CH(NH,)C(O)OC(CHs)s;

R, 14 Cl, -CH;, -CH(CHs);, -CH,OH, -CF;, xyclopropyl, -OCHj;, hoic
-O(xyclopropyl);

mdi Ry, ddc lap 1a F, Cl, -CH,OH, -CF3, xyclopropyl, va/hoac -OCHs;

y bing 0 hoic 1;

z béng 0, 1, hodc 2;

v6i diéu kién néu z bang 0, thi y bang 1 va R, 1a -CHs, -CH,OH, -CF3, xyclopropyl,
hoic -O(xyclopropyl). Phuong 4n niy bao gdm céc hop chit trong d6 y bing 1;
va z bang 0, 1, hoic 2. Phuong 4n nay ciing bao gdm cac hop chét trong d6 y

bang 1 va z bang 1.

Mot phuong 4n ciia sang ché dé cép t6i it nhat mot hop chit c6 Cong thire

() va/hoac it nhat muoi cua no, ¢ cau tric:

trong d6 Ry, Ry, R3, Ry, Ry, va Ry duge x4c dinh trong khia canh thi nhét. Phuong 4n
nay bao gém cac hop chét trong d6 R, 1a Cl, -CH,OH, hodc C;.; alkyl va Ry 1a F, Cl,
-CH3, -CF3, xyclopropyl, hodc -OCH;. Phwong 4n ndy ciing bao gdm céc hop chit
trong d6 R, 1a metyl va Ry 1a F, Cl, hoac CF;.

Mot phuong 4n cia sang ché d& cap t6i it nhit mot hop chit c6 Cong thitc

(I) va/hodc it nhat mudi cua nd, c6 cau truc:

\/S_

NHR,

Rp
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trong d6 R, 1a Cy.3 alkyl; Ry 1a F hodc CI; va Ry, Ry, R3, va R4 dugc xéac dinh trong khia
canh thir nhit. Phuong 4n nay bao gdm cic hop chét trong d6 R 1a -CH,CH,CFs.
Phuong 4n nay ciing bao gdm cac hop chit trong d6 Rj 1a -CH,CH,CFs, R, 13 metyl, va
Ry 1a F hoédc ClL

Mbt phuong 4n ciia sang ché dé cp t6i it nhit mot hop chit ¢ Cong thirc

(I) va/hodc it nhat mudi cua nd, ¢6 cau truc:

_f—
9

Ry

NHR,

5

trong d6 y bang 0 va Ry, Ry, Rs, Ry, va Ry, duoc x4c dinh trong khia canh thir nhét.
Phuong 4n nay bao gdm céc hop chét trong d6 Ry 1a -CHs, -CH,OH, hogic -OCHs.
Phuong 4n nay ciing bao gdm cac hop chit trong d6 Rs 14 H hodic -CH; va R, 1a H.

Mot phuong 4n cta sang ché dé cap t6i it nhit mot hop chét c6 Cong thire
(I) va/hodc it nhét mot mudi cta nd, c¢b ciu tric:
CF;

CH3 83 0

Qz
1

trong @6 R3 va Ry duge xé4c dinh trong khia canh thir nht. Phuong 4n ndy bao gdm céc
hop chét trong d6 R; 1a H hoiic -CH; va R, 13 H.

Mot phuong 4n ciia sang ché d& cap téi it nhat mot hop chét c6 Cong thuc

(D) va/hodc it nhat mdt muoi ctia no, ¢ cau tric:
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o
(@)
minlll]

trong d6 R; 1a H, -CHj, hoic Ry, trong d6 Ry duoc xac dinh trong khia canh thir nhét.
Phuong 4n ndy ciing bao gdm cac hop chét trong d6 R; 14 R,

Mot phuong 4n ciia sang ché d& cép t6i it nhit mot hop chét c6 Cong thirc
(I) va/hosc it nhat mot mudi cta nd, c6 ciu tric:
CF;
CHs Rs
Y I

=N

C

F

sl

trong d6 Rj3 1a H hodc -CHj3, va Ry duge xéc dinh trong khia canh thi nhét. Phuong an
nay bao gdm céc hop chit trong d6 R3 1a H. Phuong 4n nay ciing bao gdm cac hop chét
trong d6 Rj 1a -CHj.

Mbt phuong 4n cta sang ché dé cap t6i it nhit mét hop chit c6 Cong thirc

(I) va/hodc it nhat mot muoi ctia nd, ¢ cau tric:

-
Ry Rs 0 =
' O =
N
Al
O CF,
F
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trong d6 R, 1a -CH3 hodc -CH,OH; R3 1a H hodc -CHj3, va Ry dugc x4c dinh trong khia
canh thir nhit. Phuong 4n nay bao gdm céc hop chit trong d6 R; 1a H. Phuong 4n nay
cling bao gdm cac hop chit trong d6 R 14 -CHs.

Mbt phuong 4n ctia sang ché dé cép t6i it nht mot hop chét co Cong thic

(I) va/hodc mudi cta no, cb cau truc:

CF;

o =

CH3 33 e

Y-

—N

C

trong d6 R; 12 H hodc Ry; Ry 1a H hodce Ry; véi diéu kién néu R 14 R, thi Ry 12 H; va
véi didu kién néu Ry 13 Ry thi R3 1a H; va trong d6 Ry va Ry duge xac dinh trong khia
canh thi nhét.

F

Mbt phuong 4n ciia sang ché @ cap t6i it nhat mot hop chat 6 Cong thic

(D) ¢6 chu truc:

"
CH; Rs 4 =
' O =
N H
- NH
SO

trong d6 R3 1a H hodc -CHs.

Mbt phuong 4n ciia sang ché @& cap t6i hop chit c6 Cong thic (I) ¢6 cdu

trac:

-14-



23526

(@)
s
%)

ZI

o
®]

nullif

Mbt phuong 4n clia sang ché d& cap t&i hop chét c6 Cong thic (I) ¢6 cdu
trac:

CF3

--nnlll\_

Aiily CF3

CF3

@)
)
]

hodc hdn hop bét ky chira hai hop chit nay.

Mbt phuong 4n ctia sang ché dé cap tdi it nhit mot hop chit 6 Cong thic

(I) va/hodc muoi cta no, cb cau tric:
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(@]
(@]
anlifl

trong d6 Ry dugc x4c dinh trong khia canh thi nhét.

Mot phuong 4n cla sang ché d€ cép tdi it nhat mot hop chat ¢ Cong thire
(D) vd/hodc muodi cua no, ¢o cau truc:

CF,

O
(@]
wnill]]

trong d6 R 12 H hogc -CHs; va Ry dugc x4c dinh trong khia canh thir nhét.

Mbt phuong 4n ciia sang ché d& cép téi duoc phim bao gdm: (i) it nhit mot
hop chit c6 Cong thirc (I) ¢6 chu tric:

CF3

CH; R
3 Na\g()< 0
O /N

O ;

va/hodc muoi cta no; (i) hop chét ¢6 Cong thire (I) ¢ cau tric:

F
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w

T

O
sl

o

=z
I
N

‘il"' CF3

hodc (iii) hdn hop chira (i) va (ii); trong d6 R3 1a H hodc Ry; Ry 14 H hodc Ry; v6i didu
kién néu R 12 Ry thi Ry 14 H; va véi diéu kién néu Ry 12 R, thi R3 1a H; va trong d6 R,
va Ry dugc xéc dinh trong khia canh thir nhét.

Mbt phuong 4n clia sang ché d& cap tdi it nhét mot hop chét c6 Cong thirc
(I) va/hoic mudi clia nd, c6 chu tric:

CF3

--uulll\_

trong do Rz 1a H hodc Ry; R4 1a H hodc Ry; véi diéu kién néu R; i 12 Ry thi R4 14 H; va
voi didu kién néuRy 12 Ry thi R3 1a H; va trong dé Ry va Ry dugc x4c dinh trong khia
canh thtr nhét. Phuong an nay bao gém cac hop chét trong d6 R3 1a H hodc -CHj3; va Ry
13 H. Phuong 4n niy ciing bao gdm cac hop chét trong d6 R; 1a H va Ry 1a H.

Mbt phuong 4n clia sang ché d& cap t6i it nhit mot hop chét c6 Cong thirc
() va/hoic it nhat mot mudi cua no, trong d6 Rj, Ry, R3, Ry, nhédn A, Ry, Ry, y, va z
dugc xac dinh trong khia canh thitr nhét va véi diéu kién néu nhan A 13 phenyl va z
bing 0, thi y bing 1 hodic 2 va it nhit mot R, la metyl, isopropyl, -CH,OH,
xyclopropyl, va/hodc -O(xyclopropyl).

Mbt phuong 4n clia sang ché @& cap t6i it nhit mot hop chét c6 Cong thirc
(I) va/hoic it nhit mot mudi cia né, trong d6 Rs 1a H; va Ry, Ry, Ry, Ry, Ry, v, va z
duoc x4c dinh trong khia canh thir nh4t. Phuong 4n niy bao gdm cac hop chit trong d6
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R; 1a doteri (D) hodc triti (T). Phuong 4n nay ciing bao gdm cac hop chét trong d6 R,
la -CH,CH,CFs;.

Mbt phuong 4n ctia sang ché @& cép t6i it nhat hop chét c6 Cong thic (I)
va/hodc it nhét mot mudi cta no, trong d6 R; 1a -CH3; va Ry, Ry, Ry, Ry, Ry, y, va z
duoc xac dinh trong khia canh thir nhit. Rj; bao gdbm metyl cac nhém trong d6 mot
hodc nhiéu nguyén tir hydro dugc thé ddng vi véi doteri (D) va/hodc triti (T). Trong
mdt vi du clia phuong 4n ndy, R; 1a -CDs. Phuong 4n nay ciing bao gdm céc hop chit
trong d6 R, 1a -CH,CH,CFs.

Mbt phuong 4n ctia séng ché @& cap tdi it nhit mot hop chét c6 Cong thire
(D) va/hoac it nhét mét mudi coa nd, trong d6 Ry, Ry, R3, R4, nhan A, Ry, Ry, y, va z
dugc xac dinh trong khia canh thir nhét, véi didu kién hop chét c6 Cong thiae (I) hodc
mubi cia né khong la:

CF;

Mbt phuong 4n ctia sang ché @& cdp t6i it nhit mot hop chit c6 Cong thirc
) troﬁg do Rs 1a H hodc -CH3; Ry 14 H; Ry, Ry, nhén A, Ry, Ry, ¥, va z duoc xac dinh
trong khia canh thtr nhit, véi didu kién hop chit c6 Cong thire (I) khong la:
CF3
CHj,

ZI

o
o

anlil

Mot phuong 4n ctia sang ché dé cép téi hop chét c6 Cong thuc (I) duge
chon tr: (2R,38)-N-((3S)-5-(3-flophenyl)-9-metyl-2-ox0-2,3-dihydro-1H-1,4-
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benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit (1); (2R,3S)-N-((3S)-5-(3-
clophenyl)-9-etyl-2-0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-
triflopropyl)sucxinamit (2); (2R,3S)-N-((3S)-5-(3-clophenyl)-9-isopropyl-2-0x0-2,3-
dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit 3);
(2R,35)-N-(9-clo-5-(3,4-dimetylphenyl)-2-0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-
yD-3-(4,4,4-triflobutyl)-2-(3,3,3-triflopropyl)sucxinamit (4); (2R,3S)-N-(9-clo-5-(3,5-
dimetylphenyl)-2-ox0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-3-(4,4,4-triflobutyl)-2-
(3,3,3-triflopropyl)sucxinamit (5); (2R,3S)-N-((3S)-9-etyl-5-(3-metylphenyl)-2-oxo-
2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl )sucxinamit (6);
(2R,35)-N-((3S)-5-(3-clophenyl)-9-metyl-2-0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-
y1)-2,3-bis(3,3,3-triflopropyl)sucxinamit ~ (7);  (2R,3S)-N-((3S)-5-(3-clophenyl)-9-
metyl-2-0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-3-(4,4,4-triflobutyl)-2-(3,3,3-
triflopropyl)sucxinamit (8); (2R,3S)-N-((3S)-5-(3-metylphenyl)-2-0x0-9-(triflometyl)-
2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit 9);
(2R,35)-N-((3S)-9-clo-5-(3,5-dimetylphenyl)-2-o0x0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit (10); (2R,3S)-N-((3S)-5-(3-
metylphenyl)-2-0x0-9-(triflometyl)-2,3-dihydro-1H-1,4-benzodiazepin-3-y1)-3-(4,4,4-
triflobutyl)-2-(3,3,3-triflopropyl)sucxinamit (11); (2R,3S)-N-((3S)-9-isopropyl-5-(3-
metylphenyl)-2-oxo-2,3-dihydro-1H-1,4-benzodiazepin-3-y1)-2,3-bis(3,3,3-
triflopropyl)sucxinamit (12); (2R,3S)-N-((3S)-9-isopropyl-2-ox0-5-phenyl-2,3-

dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit (13);
(2R,35)-N-((3S)-9-(xyclopropyloxy)-5-(3-metylphenyl)-2-oxo0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-3-(4,4,4-triflobutyl)-2-(3,3,3-triflopropyl)sucxinamit (14);

(2R,35)-N-((3S)-9-(xyclopropyloxy)-5-(3-metylphenyl)-2-0x0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit  (15); (2R,3S)-N-((3S)-9-
(xyclopropyloxy)-2-oxo-5-phenyl-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-3-(4,4,4-
triflobutyl)-2-(3,3,3-triflopropyl)sucxinamit (16); (2R,3S)-N-((35)-9-clo-5-(3-
metylphenyl)-2-oxo0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-3-(4,4,4-triflobutyl)-2-
(3,3,3-triflopropyl)sucxinamit a7, (2R,35)-N-((3S)-9-metyl-2-ox0-5-(3-
(triflometyl)phenyl)-2,3-dihydro-1H-1 ;4-benzodiazepin-3-yl)-3-(4,4,4-triflobutyl)-2-
(3,3,3-triflopropyl)sucxinamit  (18);  (2R,3S)-N-((3S)-9-(xyclopropyloxy)-2-oxo-5-
phenyl-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit
(19);  (2R,35)-N-((3S)-9-metyl-2-0x0-5-(3-(triflometyl)phenyl)-2,3-dihydro-1H-1,4-
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benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit (20); (2R,3S)-N-((3S)-9-clo-
5-(2-metylphenyl)-2-o0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-
triflopropyl)sucxinamit  (21);  (2R,3S)-N-((3S)-5-(4-flophenyl)-9-metyl-2-0x0-2,3-
dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit (22);
(2R,35)-N-((3S)-9-metyl-2-0x0-5-phenyl-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-
bis(3,3,3-triflopropyl)sucxinamit (23); (2R,3S)-N-((3S)-9-xyclopropyl-2-oxo0-5-phenyl-
2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit ~ (24);
(2R,35)-N-((3S)-9-clo-5-(3-xyclopropylphenyl)-2-ox0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit (25); (2R,3S)-N-((3S)-5-(3-
clophenyl)-9-metoxy-2-o0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-
triflopropyl)sucxinamit (26); (2R,3S)-N-((3S)-5-(4-clophenyl)-9-metoxy-2-0x0-2,3-
dihydro-1H-1,4-benzodiazepin-3-y1)-2,3-bis(3,3,3-triflopropyl)sucxinamit 27;
(2R,35)-N-((3S)-9-clo-5-(3-metylphenyl)-2-0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-
y1)-2,3-bis(3,3,3-triflopropyl)sucxinamit (28); (2R,3S)-N-((3S)-5-(3-metylphenyl)-9-
metoxy-2-0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-
triflopropyl)sucxinamit (29); (2R,3S)-N-((3S)-5-(4-(hydroxymetyl)phenyl)-2-0x0-2,3-
dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit (30);
(2R,3S)-N-((3S)-5-(2-metylphenyl)-2-ox0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-
2,3-bis(3,3,3-triflopropyl)sucxinamit (31); (2R,3S)-N-((3S)-5-(3-metylphenyl)-2-oxo-
2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit ~ (32);
(2R,35)-N-((3S)-9-metoxy-2-0x0-5-(5-(triflometyl)-2-pyridinyl)-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit (33); (2R,3S)-N-((3S)-5-(5-
clo-2-pyridinyl)-9-metoxy-2-0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-
bis(3,3,3-triflopropyl)sucxinamit  (34); (2R,3S)-N-((3S)-5-(4-metoxyphenyl)-2-oxo-
2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit ~ (35);
(2R,35)-N-((3S)-5-(4-metylphenyl)-2-o0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-
2,3-bis(3,3,3-triflopropyl)sucxinamit (36); (2R,35)-N-((3S)-5-(3-flophenyl)-9-
(hydroxymetyl)-2-ox0-2,3-dihydro-1H-1,4-benzodiazepin-3-y1)-2,3-bis(3,3,3-
triflopropyl)sucxinamit ~ (37);  ((3S)-3-(((2R,3S)-3-carbamoyl-6,6,6-triflo-2-(3,3,3-
triflopropyl)hexanoyl)amino)-5-(3-flophenyl)-9-metyl-2-0x0-2,3-dihydro-1H-1,4-
benzodiazepin-1-yl)metyl L-valinat (38); ((3S)-3-(((2R,3S)-3-carbamoyl-6,6,6-triflo-2-
(3,3,3-triflopropyl)hexanoyl)amino)-5-(3-flophenyl)-9-metyl-2-ox0-2,3-dihydro-1H-
-1,4-benzodiazepin-1-yl)metyl L-alaninat (39); S-(((2S,3R)-6,6,6-triflo-3-(((3S)-5-(3-
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flophenyl)-9-metyl-2-ox0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)carbamoyl)-2-
(3.3,3-triflopropyl)hexanoyl)amino)-L-xystein (40); tert-butyl S-(((2S,3R)-6,6,6-triflo-
3-(((35)-5-(3-flophenyl)-9-metyl-2-0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-
yl)carbamoyl)-2-(3,3,3-triflopropyl)hexanoyl)amino)-L-xysteinat  (41); metyl S-
(((28,3R)-6,6,6-triflo-3-(((3S)-5-(3-flophenyl)-9-metyl-2-ox0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)carbamoyl)-2-(3,3,3-triflopropyl)hexanoyl)amino)-L-xysteinat
(42); ((35)-3-(((2R,3S)-3-carbamoyl-6,6,6-triflo-2-(3,3,3-triflopropyl)hexanoyl)-
amino)-5-(3-flophenyl)-9-metyl-2-oxo0-2,3-dihydro-1H-1,4-benzodiazepin-1-yl)metyl
(4-(phosphonooxy)phenyl)axetat (43); ((3S)-3-(((2R,3S)-3-carbamoyl-6,6,6-triflo-2-
(3,3,3-triflopropyl)hexanoyl)amino)-5-(3-flophenyl)-9-metyl-2-o0x0-2,3-dihydro-1H-
1,4-benzodiazepin-1-yl)metyl L-valyl-L-valinat (44); va cac mudi ciia chung.

Mot phuong 4n ciia sang ché @& cép t6i hop chét co Cong thuc (I) duge
chon tir: (2R,38)-N-((3S)-5-(3-flophenyl)-9-metyl-2-ox0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit  (1); ((3S)-3-(((2R,3S)-3-
carbamoyl-6,6,6-triflo-2-(3,3,3-triflopropyl)hexanoyl)amino)-5-(3-flophenyl)-9-metyl-
2-0x0-2,3-dihydro-1H-1,4-benzodiazepin-1-yl)metyl L-valinat (38); ((3S)-3-(((2R,3S)-
3-carbamoyl-6,6,6-triflo-2-(3,3,3-triflopropyl)hexanoyl)amino)-5-(3-flophenyl)-9-
metyl-2-0x0-2,3-dihydro-1H-1,4-benzodiazepin-1-yl)metyl ~ L-alaninat  (39); S-
(((28,3R)-6,6,6-triflo-3-(((3S)-5-(3-flophenyl)-9-metyl-2-ox0-2,3-dihydro-1H-1,4-
‘benzodiazepin-3-yl)carbamoyl)-2-(3,3,3-triflopropyl)hexanoyl)amino)-L-xystein (40);
tert-butyl S-(((2S,3R)-6,6,6-triflo-3-(((3S)-5-(3-flophenyl)-9-metyl-2-ox0-2,3-dihydro-
1H-1,4-benzodiazepin-3-yl)carbamoyl)-2-(3,3,3-triflopropyl)hexanoyl)amino)-L-
xysteinat (41); metyl S-(((2S,3R)-6,6,6-triflo-3-(((3S)-5-(3-flophenyl)-9-metyl-2-oxo-
2,3-dihydro-1H-1,4-benzodiazepin-3-yl)carbamoyl)-2-(3,3,3-
triflopropyl)hexanoyl)amino)-L-xysteinat (42); ((3S)-3-(((2R,3S)-3-carbamoyl-6,6,6-
- triflo-2-(3,3,3-triflopropyl)hexanoyl)amino)-5-(3-flophenyl)-9-metyl-2-0x0-2,3-
dihydro-1H-1,4-benzodiazepin-1-yl)metyl ~ (4-(phosphonooxy)phenyl)axetat  (43);
((35)-3-(((2R,3S)-3-carbamoyl-6,6,6-triflo-2-(3,3,3-triflopropyl )hexanoyl )amino)-5-(3-
flophenyl)-9-metyl-2-ox0-2,3-dihydro-1H-1,4-benzodiazepin-1-yl)metyl ~ L-valyl-L-
valinat (44); va cac mubi ciia ching.

Mot phuong 4n ciia sang ché @& cap t6i it nhét mot hop chit c6 Cong thirc

(D) trong d6 R; 1a H hogc -CHj; va Ry 12 H; trong d6 hop chét c6 Cong thire (1) c6 tri sb
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ban thai chuyén héa it nhit bang 45 phut nhu duoc do trong thir nghiém ban thai
chuyén héa 6n dinh ciia ngudi da duge néu trong ban mo ta nay.

Mbt phuong 4n cta sang ché dé cap ti it nhit mot hop chét c6 Cong thire
(D) trong d6 R; 1a H hogic -CHs; va Ry 14 H; trong d6 hop chét c6 Cong thire (I) ¢6 tri s6
ban thai chuyén héa it nhit bing 60 phut nhu dugc do trong thr nghiém ban thai
chuyén hoa bn dinh ctia ngudi d4 néu trong ban mé ta nay.

Mbt phuong 4n ctia sang ché d& cap t6i it nhit mot hop chit c6 Cong thire
(I) trong d6 R3 1a H hosic -CHs; va Ry 14 H; trong d6 hop chét c6 Cong thirc (I) ¢6 tri s6
ban thai chuyén héa it nhét bing 70 phut nhu dugc do trong thir nghiém ban thai
chuyén héa 6n dinh ctia ngudi d4 néu trong ban mé ta nay.

Séng ché c6 thé dwa ra cic phuong 4n & cac dang cu thé khac ma khong
nim ngoai pham vi hosc cac thudc tinh cén thiét cta né. Séng ché nay bao ham toan bd
cac dang két hop ciia cac khia canh va/hodic phuong 4n cia sang ché da néu trong ban
md ta ndy. Can hiéu ring phuong 4n bat ky va toan bd cac phuong 4n theo sang ché c6
thé dugc thuc hién két hop véi phuong 4n hodc cic phuong an khéc bat ky dé mo ta
nhiéu phuong 4n bd sung khéc. Ciing cin hiéu ring mdi yéu tb riéng ré€ cua cac phuong
4n c6 nghia 1a cAn dugc két hop vai yéu t6 bat ky va toan bd cac yéu t6 tir phwong 4n

bat ky dé mo ta phuong 4n bd sung.

Dinh nghia

Céac du hiéu va vu diém cta sang ché c6 thé dugc hidu mot cach d& dang
hon béi chuyén gia trong linh vyc k§ thuét trong khi tiép can phin mé ta dudi day. Can
biét ring @& nham cho 13 rang, mot sb d4u hiéu nhét dinh coa sang ché dugc mo ta trén
day va duéi day trong pham vi clia cac phuong 4n riéng r&, ciing c6 thé dugc két hop
dé tao ra mot phuong 4n. Trai lai, cdc ddu hiéu khac nhau cua sang ché duoc md ta
trong pham vi cita mot phuong 4n, ciing c6 thé duoc két hop sao cho tao ra dang két
hop phu ctia ching. Nhén thiy ring cic phuong 4n dd néu trong ban md ta nay dé minh
hoa hosc dugc vu tién 13 chi nhdm muc dich minh hoa ma khong 1am gi¢i han sang ché
nay.

Tri khi ¢6 chi din cu thé khac trong ban mé ta ndy, c4c thudt ngit & dang s6
it ciing c6 thé bao ham ca dang s6 nhidu. Vi dy, "mot" c6 thé dung dé chi mot, hodc

mot hodc nhiéu.
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Trir khi ¢6 chi d&n khac, nguyén tir khac loai bt ky c6 héa tri khong thoa
maén dugc coi 12 c6 s nguyén tir hydro d dé thoa méan cac héa tri nay.

Céc dinh nghia dd néu trong ban mé ta nay duwoc dua ra trude cac dinh
nghia dugc néu & patent, don sang ché, va/hodc cong db don séng ché bét ky duogc két
hop vao ddy bang cach vién dan.

Duéi dy liét ké cac dinh nghia cta c4c thuat ngit khac nhau dugc ding dé
md ta sang ché. Cac dinh nghia nay dung cho céc thuat ngit vi chiung dugc st dung
xuyén sudt trong phin mo ta nay (trix khi c6 chi d&n cu thé trong c4c truong hop cu thé)
mdt cach ri€ng ré€ hodc 1a mét phé‘m cua nhém 16n hon.

Trong ban md ta ndy, cic nhém va phan tir thé cia chiing ¢6 thd dwoc chon
~ béi chuyén gia trong linh vuc k¥ thut dé tao ra cac gbc va céc hop chét 4n dinh.

Céac thuat ngit "halo" va "halogen", nhu dugc dung trong ban md ta nay,
dung dé chi F, CL, Br, hodc I.

Thuét ngf "alkyl" nhu duge dung trong ban md ta ndy, ding dé chi ca nhém
hydrocacbon béo bdo hoa mach nhanh 14n mach thing chira, vi du, ¢6 1 dén 12 nguyén
tir cacbon, 2 d&én 6 nguyén tir cacbon, va c6 1 dén 4 nguyén tir cacbon. Vi du vé céc
nhém alkyl bao gdm, nhung khong chi gi6i han &, metyl (Me), etyl (Et), propyl (vi du,
n-propyl va i-propyl), butyl (vi du, n-butyl, i-butyl, sec-butyl, va #-butyl), va pentyl (v
dy, n-pentyl, isopentyl, neopentyl), n-hexyl, 2-metylpentyl, 2-etylbutyl, 3-metylpentyl,
va 4-metylpentyl. Khi c4c con sd xuit hién & dang chi s duéi sau ky hiéu "C", thi chi
s6 duéi nay xé4c dinh sb nguyén tir cacbon cu thé hon ma nhém cu thé ¢6 thé chira. Vi
du, "Cy-3 alkyl" c6 nghia 13 nhém alkyl mach thing va mach nhanh c6 mot dén ba
nguyén tr cacbon.

Cum tir "dugc dung" duge dung trong ban md ta nay dé chi cac hop chét,
nguyén liéu, ché pham, va/hodc dang lidu 13, ndm trong pham vi ctia cac danh gid y hoc
dting dén, thich hop dé ding cho viéc tiép xtic v6i cac md clia ngudi va dong vat ma
khéng gy doc tinh, kich ung, dép tmg di ng qua mtrc, hodc cic vin d& hoic bién
ching khéc, phtt hop véi ty 1€ 1¢i ich/rti ro thich hop.

Céc hop chit c6 Cong thirc (I) ¢6 thd tao ra cac mubdi cling nim trong pham
vi clia séng ché nay. Trir khi c6 chi din khéc, cAn hiéu rang viéc dé cap t6i hop chét
theo sang ché bao gbdm ca viéc dé cap t6i mot hodc nhiéu cdc mudi cua chiung. Thuat
ngit "(c4c) mudi" c6 nghia 13 mubi axit vi/hodc bazo tao ra véi axit va bazo v6 co

va/hodc hitu co. Ngoai ra, thudt ngit "(cac) mudi" ¢ thé bao gom ion ludng tinh (mudi
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noi), vi du, khi hop chit c6 Céong thuc (I) chia ca gbc bazo, nhu nhan amtrong Hoéc
pyridtrong Hodc imidazol, va gbc axit, nhu axit carboxylic. C4c mubi duge dung (tizc
la, khong doc, chép nhén sinh ly) duge wu tién, nhu, vi dy, cc mubi kim loai va amin
chép nhén dugc trong d6 cation khong gay ra ddc tinh hogc hoat tinh sinh hoc dang ké
ctia mudi. Tuy nhién, cac mudi khéc c6 thé 13 hitu ich, vi du, & cic budc tach hoic tinh
ché c6 thé duoc ding trong khi didu ché, va tir d6, du dinh rang 13 nim trong pham vi
ctia sang ché. Cac mubi cua cac hop chét c6 cong thuc (I) ¢6 thé duge tao ra, vi du,
bing cach cho hop chét c6 cong thic (I) phan Gng véi luong axit hodc bazo, nhu
duong luong, trong mdi trudng nhu moi trudng trong d6 mubi két tha hodc trong moi
truong nude sau dé duge dong kho.

Céac mudi bazo minh hoa bao gdm cac axetat (nhu cac mudi dugc tao ra véi
axit axetic hodc axit trihaloaxetic, vi du, axit trifloaxetic), adipat, alginat, ascorbat,
aspartat, benzoat, benzensulfonat, bisulfat, borat, butyrat, xitrat, camphorat,
camphorsulfonat, xyclopentanpropionat, digluconat, dodexylsulfat, etansulfonat,
fumarat, glucoheptanoat, glyxerophosphat, hemisulfat, heptanoat, hexanoat,
hydroclorua (dugc tao ra véi axit clohydric), hydrobromua (dugc tao ra v6i hydro
bromua), hydroiodua, maleat (dugc tao ra v4i axit maleic), 2-hydroxyetansulfonat,
lactat, metansulfonat (dugc tao ra voi axit metanesulfonic), 2-naphtalensulfona:,
nicotinat, nitrat, oxalat, pectinat, persulfat, 3-phenylpropionat, phosphat, picrat, pivalat,
propionat, salixylat, suxinat, sulfat (nhu céc rmubi duge tao ra véi  axit sulfuric),
sulfonat (nhu cdc mudi néu trong ban mod ta nay), tartrat, thioxyanat, toluensulfonat
nhu tosylat, undecanoat va cdc mudi twong tu.

Céc mudi bazo minh hoa bao gdm cac mudi amoni, mudi kim loai kiém nhu
cac mudi natri, lithi, va kali; mudi kim loai kiém thd nhu cic mubi canxi va magie; cac
mubi bari, kém va nhdm; céc mudi véi bazo hitu co (vi du, amtrong Hiru co) nhu
trialkylamin nhu trietylamin, procain, dibenzylamin, N-benzyl-B-phenetylamin, 1-
ephenamin,  N,N'-dibenzyletylen-diamin,  dehydroabietylamin, N-etylpiperidin,
benzylamin, dixyclohexylamtrong Hodc c4c amin va cac mudi duoc dung twong tw véi
céc axit amin nhu arginin, lysin va cdc axit amin tuong tu. Nhém chtta nito bazo c6 thé
duoc tao bac bbn véi cac chét nhu alkyl halogenua bac thip (vi du, metyl, etyl, propyl,
va butyl clorua, bromua va iodua), dialkyl sulfat (vi du, dimetyl, dietyl, dibutyl, va
diamyl sulfat), cac halogenua mach dai (v/ du, dexyl, lauryl, myristyl va stearyl clorua,

bromua va iodua), aralkyl halogenua (vi du, benzyl va phenetyl bromua), va cdc chét
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khac. Cac mubi dugc wu tién bao gdm cic mubi monohydroclorua, hydrosulfat,
- metansulfonat, phosphat ho#c nitrat.

Céc hop chit ¢6 Cong thirc (I) c6 thé duoc tao ra & dang rén vo dinh hinh
hodc rin két tinh. Qua trinh déng khd c6 thé duge diung dé tao ra cac hop chét co Cong
thire (I) & dang rén.

Hon nita, cin hidu ring céc solvat (v du, hydrat) ctia cac hop chét ¢6 Cong
thirc (I) cting nim trong pham vi ctia sang ché. Thuat ngir "solvat" c6 nghia 1a viéc lién
két vat 1y ctia hop chit c6 Cong thirc (I) v6i mdt hodc nhiéu phan tir dung méi, & dang
hiru co hodc vo co. Lién két vat Iy nay bao gdbm gén két hydro. Trong céc trudong hop
nhét dinh, solvat c6 thé c6 kha néng tach, vi du, khi mot hosic nhiéu phén tir dung moi
dugc két hop vao mang tinh thé cua tinh thé rin. "Solvat" bao ham ca céc solvat pha
dung dich va d& tach. Cic solvat minh hoa bao gém cac solvat hydrat, etanolat,
‘metanolat, isopropanolat, axetonitril va cac solvat etyl axetat. Cc phuong phap solvat
héa 14 da biét trong linh virc k¥ thuét.

Hop chét bat ky c6 thé dwoc chuyén héa in vivo d8 tao ra hoat chét sinh hoc
(tiec 1a, hop chit c6 Cong thirc (1)) 12 tién duoc chit nim trong pham vi va y tudng cta
sang ché. Céc hop chét c6 Cong thuc (I) trong d6 R3 1a Ry hodc R4 14 Ry 18 hitu ich lam
tién dugc chét ciia cac hop chét c6 Cong thire (I) trong d6 Rs 1a H hodc -CH; va Ry 13
H.

Céc dang khac nhau cia tién duoc chit 14 da bié trong linh vuc k¥ thuat nay
va dugc mo ta trong:

a) Wermuth, C.G. et al., The Practice of Medicinal Chemistry, Chapter 31,
Academic Press (1996); _

b) Bundgaard, H. ed., Design of Prodrugs, Elsevier (1985);

c) Bundgaard, H., Chapter 5, “Design and Application of Prodrugs”,
Krosgaard-Larsen, P. et al., eds., 4 Textbook of Drug Design and Development, pp.
113-191, Harwood Academic Publishers (1991); va

d) Testa, B. et al., Hydrolysis in Drug and Prodrugs Metabolism, Wiley-
VCH (2003).

Ngoai ra, sau khi diéu ché, cac hop chit c6 Cong thire (I) ¢6 thé duoc tach

va tinh ché dé thu dugc dugc phim chira lwong tinh theo khdi lwong bang hozc 16n hon

99% hop chat c6 Cong thirc (I) ("hdu nhu tinh khiét"), sau d6 dugce st dung hogic dugc
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tao ra nhur d4 néu trong ban mo ta nay. Cac hop chét c6 Cong thirc (I) "hau nhu tinh
khiét" nhu vy ciing duoc dy dinh trong ban md ta nay nhu mot phin cta séng ché.

"Hop chét én dinh" va "cAu triic én dinh" ¢6 nghia la hop chét ¢a manh dé
c6 thé tach thanh dang c6 d6 tinh khiét thich hop ra khoi hdn hop phéan g, va tao ra
trong chét c¢6 tac dung diéu tri hiru hiéu. Nhan thiy ring sang ché bao gdm ca c4c hop
chét 6n dinh.

"Luogng hitu hiéu c6 tic dung diéu tri" dwoc du dinh 13 bao gdbm luong hop
chit theo sang ché riéng 1¢ hoic luong cia dang két hop céc hop chét theo sang ché
hoic luong hop chét theo sang ché két hop véi cac thanh phin ¢6 hoat tinh khac hitu
hiéu dé& dong vai trd lam chit @c ché véi thu th8 NOTCH, hodc du dé diéu tri hoic
phong ngira cac bénh ting sinh nhu bénh ung thur.

Nhu duoc dung trong ban mé ta nay, "diéu tri" hodic "viée didu tri" bao ham
viée diéu tri tinh trang bénh & dong vat cé vi, dac biét 1a & ngudi, va bao g%m: (a)
phdng ngira tinh trang bénh xuét hién & dong vét ¢6 v, cu thé, khi cac dong vat c6 va
nhu vy c6 xu huéng méc tinh trang bénh nay nhung chwa duoc chin doan 14 bi méc
bénh; (b) e ché tinh trang bénh, tirc 1a kim him su phét trién cta n6; vi/hodc (c)
thuyén gidm tinh trang bénh, tirc 1a 1am giam tinh trang bénh.

Cac hgp chét theo sang ché duoc du dinh bao gdm toan bd cac chét ddng vi
clia nguyén tir c6 mit trong cac hop chét theo sang ché. Céac chit ddng vi bao gdm céc
nguyén tir c6 cling sd nguyén tir nhung khac nhau vé sb khéi. Bing cach vi du chung
nhung khéng bi gidi han &, cic chit ddng vi ctia hydro bao gém doteri (D) va triti (T).
Céc chét ddng vi cta cacbon bao gdbm Be vac. cac hop chit danh diu ddng vi theo
sang ché thudong c6 thé duoc didu ché bang cac k§ thuat thong thuong da biét dbi véi
chuyén gia trong linh vuc k¥ thuat hogc bing cac quy trinh tuong dudng véi cic quy
trinh d4 néu trong ban md ta niy, bang cach sir dung chit phan tmg dénh diu ddng vi
thich hop thay cho chit khong danh ddu d3 ding theo cach khac.

Céc hop chit c6 Cong thire (I) va/hodic cic mubi cua ching c6 thé dugc
ding bang cach cach bét ky thich hop véi tinh trang bénh 1y can 8idu tri, c6 thé phu
thudc vao nhu ciu diéu tri va lwong dic hiéu vi tri ctia hop chit c6 Cong thire (D can
phéan phdi.

Ciing ndm trong sang ché nay, loai dugc phdm chira hop chit c6 Cong thirc
(I) vi/hodic mudi cta nd; va mot hodc nhidu chét mang va/hodc cic chét pha lodng

va/hodic chét b trg (trong ban md ta nay goi chung 1a n uyén li€u "mang") dugc dung,
g Yy g glang g g
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khong ddc, va, néu mudn, cac thanh phn c6 hoat tinh khac. Cac hop chit co Cong
thirc (I) ¢6 thé dugc ding bang dudng thich hop bét ky, t6t hon 1a & dang dwoc phim
dugc diéu chinh dé phi hop véi dudng dung nhu vy, va véi lidu hiru hidu cin didu tri.
Céc hop chét va ché phdm theo sang ché c6 thé, vi du, duoc ding qua dudng miéng,
niém mac, hodc ngoai tiéu héa bao gém trong mach, trong tinh mach, trong bung, duéi
da, trong co, va trong xuong tic & dang ché phdm liéu don vi chira chit mang duoc
dung, chét b tro, va chit dan thubc thong thudng. Vi du, chit mang dugc dung c6 thé
chira hdn hop chira manitol hosc lactoza va xenluloza vi tinh thé. Hon hop c6 thé c6
‘thé chtra c4c thanh phan khac nhu chit bdi tron, vi du, magie stearat va chit phan ra
- nhu crospovidon. H3n hop chit mang c6 thé dwoc nap vao vién nang gelattrong Hodc
duoc nén thanh vién nén. Duoc phdm c6 thé duoc dung & dang liéu ding qua dudng
miéng hodc tiém truyén, chéng han.

bé dung qua dudng miéng, dugc phém c6 thé & dang, vi dy, vién nén, vién
nang, vién nang 16ng, huyén phi, hoic dang 16ng. Tt hon, néu dugc phim dugce bao
ché & dang liéu don vi chira luong hoat chét cu thé. Vi dy, dugc phim c6 thé duoc tao
ra & dang vién nén hoic vién nang bao gdm luong hoat chét nim trong khoang tir 1 dén
2000 mg, t6t hon 13 ndm trong khoang tir 1 dén 500 mg, va t6t hon nita 13 ndm trong
khoang tir 5 dn 150 mg. Liéu hang ngay thich hop cho ngudi hodc dong vat c6 v
khéc c6 thé thay dbi trong khoang rong phu thudc vao tinh trang ctia bénh nhén va cac
yéu t§ khéc, nhung c6 thé dugc x4c dinh bing cach sir dung céc phuong phap thong
thuong.

Duoc phim bt ky trong ban md ta nay c6 thé, vi du, duoc phan phdi qua
dudng miéng théng qua cac ché phim thich hop va chip nhén dung dugc qua duong
miéng bat ky. Céc ché phdm ding qua dwong miéng minh hoa, bao gdm, nhung khong
chi giéi han &, vi du, vién nén, vién hinh thoi, vién ngdm, huyén phi nude va dau, bot
dé phan tan hoc hat, nhii twong, vién nang cimg va mém, vién nang l6ng, sird, va cdn
ngot. Duoc phim dugc du dinh dé ding qua dudng miéng c6 thé dugc bao ché theo
céc phuong phap bét ky da biét trong linh vire k§ thuat dé san xuét dugce phim duoc du
dinh dé ding qua dudng miéng. Pé tao ra cic ché phim chip nhan dugc trong dugc
phdm, duoc phdm theo sang ché c¢6 thé chira it nhit mot chit duge chon tir chit lam
ngot, chét tao huong, chét tao mau, chit 1am diu, chét chéng oxy hod, va chit bao

quan.
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Vién nén c6 thé, vi du, dugc bao ché béng cach phéi trdn it nhat mot hop
chat c6 Cong thirc (I) véi it nhit mét ta duge duoc dung khong doc thich hop dé san
xuét vién nén. Vi du vé céc ta duoc bao gdm, nhung khong chi gi6i han &, vi du, chét
pha lodng tro, nhu, vi dy, canxi cacbonat, natri cacbonat, lactoza, canxi phosphat, va
natri phosphat; chit tao hat va phan rd, nhu, vi dy, xenluloza vi tinh thé, natri
croscarmeloza, tinh bdt ngi cbe, va axit alginic; chét gén két, nhu, vi du, tinh bot,
gelatin, polyvinyl-pyrolidon, va acaxia; va chit bdi tron, nhu, vi du, magie stearat, axit
stearic, va bot talc. Ngoai ra, vién nén c6 thé khong duoc bao, hodc duge bao bang k§
thuét da biét dé che gidu mui vi khé chiu cta thudc c6 mui vi khong d& chiu, hoic lam
chim qua trinh phan hity va hép thu hoat chit & dudong da day rudt tir 46 van giit duoc
tac dung cta hoat chat trong thoi gian dai. Nguyén lidu che gidu mui vi tan trong nudc
minh hoa, bao gbm, nhung khong chi gi6i han &, hydroxypropyl-metylxenluloza va
hydroxypropyl-xenluloza. Nguyén liéu lam chim thoi gian minh hoa, bao gdm, nhung
khong chi gidi han &, etyl xenluloza va xenluloza axetat butyrat.

Vién nang gelatin cimg c6 thé, vi du, dugc bao ché bing cach tron it nhat
mot hop chét co Céng thire (I) v6i it nhit mot chét pha lodng rén tro, nhu, vi du, canxi
cacbonat; canxi phosphat; va kaolanh.

Vién nang gelatin mém c6 thé, vi dy, dugc bao ché béng cach tron it nhét
mot hop chét ¢ Cong thire (I) véi it nhdt mot chat mang tan trong nudc, nhu, vi duy,
polyetylen glycol; va it nhdt mot mdi trudng dau, nhu, vi du, diu dau phong, parafin
l6ng, va diu oliu.

Huyén phil nuée ¢ thé duge bao ché, vi du, béng cach phéi tron it nhat mot
hop chit c6 Cong thie (I) véi it nhit mét ta duoc thich hop d& san xuit huyén pha
nuée. Vi du vé cac ta duoc thich hop d san xuit huyén phu nuéc, bao gdm, nhung
khéng chi giéi han &, vi du, chit tao huyén phu, nhu, vi du, natri
carboxymetylxenluloza, metylxenluloza, hydroxypropylmetyl-xenluloza, natri alginat,
axit alginic, polyvinyl-pyrolidon, gém tragacan, va gém acaxia; chit phin tan va thdm
4m, nhu, vi du, phosphatit cé trong tu nhién, vi du, lexitin; cac san phém ngung tu cua
alkylen oxit véi céc axit béo, nhu, vi dy, polyoxyetylen stearat; cac sin phdm ngung tu
cua etylen oxit voi cac rugu béo mach dai, nhu, vi du heptadecaetylen-oxyxetanol; cac
san phim ngung tu cta etylen oxit véi este mot phdn c6 ngudn gde tir axit béo va
hexitol, nhu, vi dy, polyoxyetylen sorbitol monooleat; va cic san phim ngung tu cua

etylen oxit v6i este mot phdn c6 ngudn gbc tir axit béo va hexitol anhydrit, nhu, vi du,
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polyetylen sorbitan monooleat. Huyén phil nudc ciing ¢6 thé chira it nhit mot chit bao
quan, nhu, vi du, etyl va n-propyl p-hydroxybenzoat; it nhat mot chit mau; it nhit mot
chét tao huong; va/hodc it nhit mot chat 1am ngot, bao gém nhung khong chi giéi han
0, vi du, sucroza, saccarin va aspartam.

Céc huyén phu dau c6 thé, vi du, dugc bao ché bing cach tao huyén phu it
nhét mot hop chit c6 Cong thirc (I) trong dau thuc vét, nhu, vi du, diu lac; dau oliu;
dau hat vimg; va dau dira; hogic trong diu khoang, nhu, vi du, parafin 16ng. Huyén phu
dau cling co thé chura it nhat mot chét 1am dic, nhu, vi dy, sap ong; parafin cing; va
ruou xetylic. P& tao ra huyén phu dau chép nhén dugc, it nhit mét trong s cac chét
lam ngot da néu trén, va/hoac it nhét mot chét tao huong c6 thé duoc bd sung vao
huyén phu diu nay. Huyén pht diu con cé thé chia it nhit mot chit bao quan, bao
gdm nhung khéng chi gii han &, vi du, chét chéng oxy hoa, nhu, vi du, hydroxyanisol
dugc butyl hda, va alpha-tocopherol.

Bot va hat d& phan tan c6 thé, vi du, dugc bao ché bang cach phéi tron it
nhit mot hop chét c6 Cong thire (I) v6i it nhit mot chat phan tan va/hoic chit thAm
4m; it nh4t mét chét tao huyén phi; va/hodc it nhit mot chét bao quéan. Céc chit phan
tan, chit thAm 4m, va chét tao huyén pht thich hop 14 nhu duoc néu trén. Vi du vé chét
bao quan bao gém, nhung khong chi giéi han &, vi dy, chét chéng oxy hoa, vi du, axit
ascorbic. Ngoai ra, bot va hat d& phan tan ciing c6 thé chira it nhit mot ta duoc, bao
gdm nhung khong chi giéi han &, vi du, chét 1am ngot; chit tao huong; va chét tao
mau.

Nhii twong chira it nhit mot hop chét c6 Cong thire (I) ¢6 thé, vi du, duoc
bao ché & dang nhii tuong diu trong nu6e. Pha diu cia nhil tuong nay bao gdm céc
hop chét c6 Cong thire (I) c6 thé duge cAu thanh tir céc thanh phin da biét theo cach da
'biét. Pha dau c6 thé duge tao ra bing céch, nhung khong chi giéi han &, vi du, dau thyc
vat, nhu, vi du, ddu oliu va dau lac; dau khoang, nhu, vi du, parafin 16ng; va hdn hop
ctia chting. Trong khi pha nay c6 thé chi bao gdm chét tao nhii twong, thi n6 ¢6 thé bao
gdm hén hop chira it nhit mot chit tao nhii trong chira chit béo hodc ddu hoic chira ca
chit béo 14n dau. chét tao nhii twong thich hop bao gdm, nhung khéng chi gi6i han &,
vi du, phosphatit cé trong tu nhién, vi du, lexitin ciia dau tuong; cac este hoic este mot
phén c¢6 ngudn gde tir axit béo va hexitol anhydrit, nhu, vi du, sorbitan monooleat; va
céc san phim ngung tu cta este mot phin véi etylen oxit, nhw, vi du, polyoxyetylen

sorbitan monooleat. Tot hon, néu chat tao nhii twong wa nudc dugce bao gdém cung véi
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chét tao nhii twong ua béo déng vai trd 1am chét én dinh. Ciing t6t hon néu né bao gdbm
ca dau va chét béo. Béng thoi, chét tao nhil teong c6 hodc khong ¢ chét én dinh tao
nén duoc goi 13 sap nhii hoa, va sap ciing véi ddu va chit béo tao nén duoc goi 1a nén
dau nhii hoa tao ra pha phén tan diu ciia ché phdm kem boi. Nhii twong ciing c6 thé
chira chit 1am ngot, chét tao huong, chit bao quan, va/hodc chit chng oxy hoa. chit
tao nhii trong va chit én dinh nhii twong thich hop dé dung trong ché phim theo séng
ché bao gdbm Tween 60, Span 80, ruou xetostearylic, rugu myristylic, glyxeryl
monostearat, natri lauryl sulfat, glyxeryl distearat riéng 1& hozic két hop véi sap, hodc
c4c nguyén lidu khéc 13 da biét trong linh vuc k¥ thuat.

Céc hop chit c6 Cong thirc (I) c6 thé, vi du, ciing dwoc phén phdi trong tinh
mach, dudi da, va/hodc trong co thong qua dang tiém dugce thich hop va duge dung.
Dang ding dé tiém minh hoa bao gbm, nhung khong chi gi6i han &, vi du, dung dich
nudc vo trung bao gém chét dan thubc va dung moi chép nhan duoc, nhu, vi du, nudce,
dung dich Ringer, va dung dich natri clorua déng truong; vi nhii twong dau trong nudc
v0 tring; va huyén phi nu6e hodc nhon.

Céc ché phim dé dung ngoai dudng tiéu hoa c6 thé & dang dung dich hodc
huyén phit ding dé tiém v6 tring dang truéng nudc hodc khong phai nude. Cac dung
dich va huyén phii ndy c6 thé duoc bao ché tir bot vo tring hodc hat bang cach st dung
mdt hodc nhiéu chit mang hozic chit pha lofing d3 néu d dung trong cac ché phim
ding qua dudng miéng hoic bang cach sir dung chit phén tan va thdm 4m va chét tao
huyén phu thich hop khéc. Cac hop chét ¢6 thé duoc hoa tan trong nude, polyetylen
glycol, propylen glycol, etanol, dau ngii cbc, ddu hat bong, diu d4u phong, diu hat

-vung, rugu benzylic, natri clorua, gdm tragacan, va/hodc cac dung dich dém khac nhau.
Céc chét bd tro va duong ding khéc 13 d3 biét va phd bién trong linh vie duge phim.
Hoat chét ciing c6 thé duoc ding bing cach tiém do dugc phdm véi cac chdt mang
thich hop bao gdm dung dich nuéc mudi, dextroza, hodc nudc, hoic véi xyclodextrin
(tiec 1, CAPTISOL®), hoa tan ddng dung moi (tizc I, propylen glycol) hodic hoa tan
mixen (ttzc la, Tween 80).

Ché phim ding dé tiém v6 tring ciing c6 thé 1a dung dich hodc huyén pha
ding dé tiém v6 tring trong chét pha loang hoic dung méi chip nhén dugc khong doc,
ding ngoai duomg tidu héa, vi du, & dang dung dich trong 1,3-butandiol. Trong s cac
chit din thudc va dung méi chdp nhén dugc, chung c6 thé dugc ding 13 nudc, dung

dich Ringer va dung dich natri clorua ding truong. Ngoai ra, ddu c¢b dinh, vo tring
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thudng duoc dung 1am dung méi hodic méi trudng tao huyén phu. Nhim muc dich nay,
dau ¢ dinh d& chju bat ky ¢ thé dugce diing, bao gdm mono- hodc diglyxerit téng hop.
Ngoai ra, nhan thiy ring céc axit béo nhu axit oleic dwoc sir dung trong ché phim
ding dé tiém.

. Vi nhii tuong du trong nudc ding dé tiém vo tring c6 thé, vi du, duoc bao
ché bang cach 1) hoa tan it nhit mot hop chét c6 Cong thirc (I) trong pha diu, nhu, vi
dy, hdn hop chita dau dau twong va lexitin; 2) két hop hop chit c6 Cong thirc (I) chia
pha dau vé6i hén hop chira nude va glyxerol; va 3) xir Iy dang két hop nay dé tao ra vi
nhii tuong.

Huyén phil nuée hodc nhon vo tring c6 thé duoc bao ché theo céac phuong
phép da biét trong linh vuc k¥ thuét. Vi dy, dung dich hodc huyén phu nude vo trung
¢6 thé duoc bao ché véi chit pha loéng hodc dung méi chip nhan duoc ding ngoai
dudng ti€u hoa, khong ddc, nhu, vi du, 1,3-butan diol; va huyén pht nhon vd trung cb
thé dugc bao ché v6i dung mdi hodc méi trudng tao huyén phit vo tring chip nhin
duge khong dde, nhu, vi du, diu én din vo trung, vi du, téng hgp mono- hodc
diglyxerit; va axit béo, nhu, vi du, axit oleic.

Chét mang dugc dung, chit bd trg, va chit din thudc c6 thé dugc str dung
trong dugc phdm theo sang ché nay bao gdm, nhung khong chi gi6i han &, chét trao dbi
ion, alumin, nhom stearat, lexitin, hé phan phdi thudc ty nhii héa (self-emulsifying
drug delivery systems - SEDDS) nhu d-alpha-tocopherol polyetylenglycol 1000
suxinat, chét hoat dé)ng bé mit st dung trong dang liéu duoc phém nhu Tweens, dau
thiu dau duoc polyetoxylat nhu chét hoat dong bé mit CREMOPHOR® (BASF), hoic

~ chit két dinh phan phéi polyme tuong tu khéc, protetrong Huyét thanh, nhu

albumtrong Huyét thanh ngudi, cdc chit dém nhu phosphat, glyxin, axit sorbic, kali
sorbat, hdn hop glyxerit mot phﬁn chira axit béo thuc vat bio hoa, nude, mudi hodc
chit dién phén, nhu protamin sulfat, dinatri hydro phosphat, kali hydro phosphat, natri
clorua, mudi k&m, silic dioxit dinh, magie trisilicat, polyvinyl pyrolidon, chit trén co

s& xenluloza, polyetylen glycol, natri carboxymetylxenluloza, polyacrylat, sip, polyme

- khéi polyetylen-polyoxypropylen, polyetylen glycol va m& 16ng ctru. Cac xyclodextrin

nhu alpha-, beta-, va gamma-xyclodextrin, hodc din xuit dugc cai bién héa hoc nhu

hydroxyalkylxyclodextrin, bao gdm 2- va 3-hydroxypropyl-xyclodextrin, hodc cac din
xuét hoa tan khéc cling c6 thé duoc st dung theo cach c6 loi d lam ting muc d¢ phén

phdi cac hop chét c6 cong thic da néu trong ban mé ta nay.
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Céc dugc chit theo sang ché nay c6 thé duoc xir ly theo cac phuong phép
bao ché thong thudong dé tao ra céac thudc ding cho bénh nhan, bao gdm ngudi va cac
dong vat c6 vi khac. Duoc pham c6 thé dugc dung cho thao tac thong thuomg trong
linh vic dugc phdm nhu v6 tring va/hodic ¢ thé chira chit bd tro thong thuong, nhu
chét bao quén, chit dn dinh, chét thAm 4m, chét tao nhii tuong, chét dém v.v.. Vién nén
va vién thudc c6 thé duoc bao ché theo cach khac bing cach bao tan trong rudt. Céc
dugc phdm nhu véy ciing ¢6 thé bao gdm chét bd tro, nhu chét thdm Am, chit 1am ngot,
chét tao huong, va chét tao huong thom.

Luong ctia cac hop chét da dung va phac db lidu dé diéu tri cac tinh trang
bénh 1y v6i céc hop chat va/hodc ché phdm the sang ché nay phu thudc vao nhiéu yéu
t6, bao gdm tudi tac, thé trong, gi6i tinh, tinh trang dung thudc cua dbi tuong, loai
bénh, mtrc d6 trdm trong cia bénh, dudng ding va tin sudt dung, va hop chit cu thé da
‘dung. Do 46, phéac dd liéu c6 thé thay ddi trong khoang rong, nhung c6 thé duge xdc
dinh thong thudng bang cach sir dung cac phuong phép tiéu chudn. Lidu hang ngay
nam trong khoang tir 0,001 dn 100 mg/kg thé trong, t&t hon 1a ndm trong khoang tir
0,005 dén 50 mg/kg thé trong va t6t nhit 1a ndm trong khoang tir 0,01 dén 10 mg/kg
thé trong, c6 thé 1a thich hop. Liéu hang ngay c6 thé dwoc dung 1a mot dén bén lidu
trong mQt ngay.

Nham muc dich didu tri, cc hoat chét theo sang ché nay thuong duoc két
hop v6i mot hogic nhidu chét bd trg thich hop dé ding theo dudng nhét dinh. Néu ding
qua dudmg miéng, cac hop chat c6 thé dugc phdi tron véi lactoza, sucroza, tinh bot,
xenluloza este cia axit kiém, xenluloza alkyl este, bot talc, axit stearic, magie stearat,
magie oxit, natri va cdc mubi canxi ciia axit phosphoric va sulfuric, gelatin, gébm
acaxia, natri alginat, polyvinylpyrolidon, va/hodc rugu polyvinylic, va sau d6 dugc nén
hoic tao nang d& dung thuan tién. Cac vién nang ho#c vién nén nhu vay c6 thé chira
ché phim kiém so4t giai phéng nhu c¢6 thé dugc tao ra & thd phén tan chira hoat chét &
hydroxypropylmetyl xenluloza.

Duogc phim theo sang ché nay bao gdm it nhat mot hop chit c6 Cong thirc
(@) va/hoc it nhit mdt mubi cia nd, va tiy ¥ chit khac duge chon tir chat mang, chét
bd trg, va chit din thudc duge dung bat ky. Ché phim khéc theo sang ché nay bao gbm
hop chit c6 cong thirc (I) da néu trong ban md ta nay, hodc tién dugc chit cua no, va

chit mang, chét b trg, hodic chit dn thubc duge dung.
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Tinh hiru ich

Céc hop chét ¢ Cong thirc (I) ¢6 tac dung diéu tri bénh ung thu, vi du, bénh
ung thu phu thudc vao qua trinh hoat héa Notch. Qua trinh hoat héa Notch ¢6 lién quan
t6i su phét sinh cac khdi u rin khéc nhau bao gdm ung thu budng tring, tuy, cling nhu
ung thur vii va khdi u mau nhu ung thu bach ciu cép, u lympho va u da tity.

Theo mdt phuong 4n, phuong phap dugc dwa ra dé diéu tri bénh ung thu
bao gdbm budce ding cho dong vat c6 vii cAn diéu tri hop chét c6 Cong thic (D va/hoac
mubi ctia n6. Phuong phép ciia phuong 4n nay c6 thé duoc sir dung @& didu tri nhiéu
bénh ung thu khéc nhau, bao gdbm nhung khong chi giéi han &, ung thu rudt, ung thu
va, ung thu rudt két, ung thu da day, ung thu dau va cd, ung thu thén, ung thu gan, ung
thu phdi bao gdm ung thu phdi t& bao khong nho (NSCLC), ung thu budng trimg, ung
thu tuy, ung thu mat, ung thu tuyén tién 1iét, ung thu tuyén gidp, sacom xwong, sacom
co van, md bao sgi 4c tinh u (MFH), sacém xo, ung thu ndo/khdi u astrocytic, u
nguyén bao than kinh, khéi u 4c tinh, bénh nguyén bao lympho cép tinh t& bao T (T-
ALL) va u trung biéu md. Vi dy, phuong phép clia phuong 4n nay duoc sir dung dé
diéu tri ung thu v, ung thu rudt két, hodc ung thu tuy. Tt hon, néu dong vat c6 va la
ngudi. Vi dy, lugng hitu hidu 6 tac dung diéu tri @& didu tri bénh ung thu ¢ thé dugc
dung trong phuong phap theo phwong 4n nay. Phuong phép ctia phuong 4n nay bao

gom budce dung hop chat ¢6 cau tric:
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va/hoic it nhat mot mubi cia nd. Céc dudng dung theo phuong 4n niy bao gdm ding

ngoai dudng tiéu hoa va ding qua dudng miéng.

Theo mot phuong 4n, phuong phap duge dua ra dé diéu tri bénh ung thu
bao gdm budce ding cho ddng vat c6 v can didu tri it nhit mot hop chét ¢6 Cong thic
(@) va/hoic it nhit mot mudi ctia né, trong d6 bénh ung thu ndy 14 ung thu rudt két. Tt

hon, néu dong vat c6 v 1a nguoi. Vi du, lugng hitu hiéu c6 tac dung dicu tri dé diéu tri
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bénh ung thu c6 thé duoc ding trong phuong phéap theo phuong an nay. Cac dudng
ding theo phuong 4n nay bao gdm ding ngoai dudng tiéu héa va ding qua duong
miéng.

Theo mdt phuong 4n, phuong phép dugc dwa ra dé diéu tri bénh ung thu
bao gdm budc ding cho dong vat c6 via can didu tri it nhat mot hop chit c6 Cong thirc
(I) va/hodc it nhit mot mudi cua no, trong d6 bénh ung thu nay 1a ung thu via 4m tinh
vé6i ba thu thé hormon. Tt hon, néu dong vat c6 vt 1a nguoi. Vi dy, lugng hiru hiéu c6
tac dung diéu tri & didu tri bénh ung thu c6 thé dugce ding trong phuong phap theo
phuong 4n nay. Céc dudng ding theo phuong 4n niy bao gdm ding ngoai dudng tiéu
- hoéa va dung qua dudong miéng.

Theo mot phuong 4n, phuong phap duge dua ra & didu tri bénh ung thu
bao gém bude ding cho déng vét ¢6 vi cin didu tri it nht mot hop chét c6 Cong thirc
(I) va/hoic it nhit mot mudi cia nod, trong d6 bénh ung thu nay c6 su chuyén vi it nhét
mdt thu thé Notch. Vi du, ung thu biéu bi vii 4m tinh v6i ba thu thd hormon cta ngudi
HCC-1599 c6 su chuyén vi Notch 1.

Theo mét phuong 4n, phuong phép dugc dua ra & didu tri bénh ung thu
bao gdm bude ding cho dong vat c6 vii cin didu tri it nhat mot hop chit c6 Cong thirc
(1) va/hodc it nhat mdt mudi ctia no, trong d6 bénh ung thu nay 14 ung thu phdi té bao
khong nhd. Tt hon, néu dong vét c6 va la nguoi. Vi dy, lugng hitu hiéu c6 tic dung
diéu trj dé diéu tri bénh ung thu c¢6 thé duoc dung trong phwong phap theo phuong an
ndy. Cac dudng ding theo phuong 4n nay bao gdm ding ngoai dudng tiéu hoa va dung
qua duong miéng.

Theo mdt phuong 4n, phuong phép dugce dua ra d& diéu tri bénh ung thu
bao gdm budc ding cho dong vét c6 vii cin didu tri it nhat mot hop chit c6 Cong thirc
(I) va/hoic it nhit mot mudi ctia né, trong d6 bénh ung thu nay 1a ung thu tuy. Tt hon,
néu ddng vat c6 vii 1a ngudi. Vi dy, luong hitu hidu c6 tac dung didu tri d didu tri bénh
ung thu c6 thé dwoc ding trong phuong phép theo phuong 4n nay. Cac duong dung
theo phwong 4n nay bao gdm diing ngoai dudng tiéu hoa va ding qua duong miéng.

Theo mét phuong 4n, phuong phap duge dua ra dé didu tri bénh ung thu
bao gém budc ding cho dong vét c6 va cin didu tri it nhit mot hop chét c6 Cong thirc
(1) va/hoic it nhat mot mudi cta né, trong d6 bénh ung thu nay 1a ung thr budng trimg.
Tét hon, néu dong vat c6 vu 1a ngudi. Vi dy, Iugng hitu hiéu co6 tac dung didu tri dé

diéu tri bénh ung thu c6 thé dugc dung trong phwong phap theo phuong an nay. Cac
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dudng ding theo phuong 4n niy bao gdm ding ngoai dudng tiéu héa va ding qua
dudng miéng.

Theo mét phuong 4n, phuong phép dugc dwa ra dé diéu trj bénh ung thu
bao gdbm budc ding cho dong vat c6 v cin didu tri it nhat mot hop chit c6 Cong thirc
(I) va/hoc it nhat mot mudi ciia nd, trong d6 bénh ung thu nay 1a khéi u 4c tinh. Tt
hon, néu dong vét c6 vi 1a ngudi. Vi duy, lugng hitu hiéu c6 tac dung diéu tri dé diéu tri
bénh ung thu c¢6 thé dugc ding trong phuong phép theo phuong én nay. Céac duong
dung theo phuong 4n nay bao gdm ding ngoai dudng tiéu héa va ding qua dudng
miéng.

Theo mdt phuong 4n, séng ché d& cap dén it nhit mo6t hop chét c6 Cong
thirc (I) va/hozc it nhat mot mubi cta n6 duoe ding trong viéc san xuét thudc dé didu
tri bénh ung thu. Tt hon, néu theo phwong 4n nay, bénh ung thu cin diéu tri bao gdbm
mot hodc nhiéu ung thu rudt, ung thu v, ung thu rudt két, ung thu da day, ung thu déu
va cb, ung thu than, ung thu gan, ung thu phdi bao gdm ung thu phdi t& bao khong nho
(NSCLC), ung thu budng trimg, ung thu tuy, ung thu mét, ung thu tuyén tién liét, ung
thur tuyén gidp, sacom xwong, sacom co van, 4c tinh u mé bao soi (MFH), sacdm xo,
ung thu nfio/khdi u astrocytic, u nguyén bao than kinh, khdi u 4c tinh, Bénh nguyén bao
lympho cép tinh t& bao T (T-ALL), va u trung biéu mé. Cac thudc thich hop theo
phuong 4n ndy bao gdm cac thubc dé dimg ngoai dudng tidu hoa, nhu, vi du, cic dung
dich va huyén phui va céc thudc dé dung qua duong miéng, nhu, vi dy, vién nén, vién
nang, dung dich, va huyén phu.

Mbt phuong 4n d& cap t6i it nhat mét hop chit c6 Cong thue (I) va/hogic it
nhét mot mudi ciia n6, dé dimg trong didu tri bénh ung thu. Theo phuong an nay, bénh
ung thu can diéu tri bao gdm mot hodc nhidu ung thu rudt, ung thu vi, ung thu rudt
két, ung thu da day, ung thu ddu va cb, ung thu thin, ung thu gan, ung thu phdi bao
gdm ung thu phdi t& bao khéng nhé (NSCLC), ung thu budng trimg, ung thu tuy, ung
thu mat, ung thu tuyén tién liét, ung thu tuyén gidp, sacom Xuong, sacOm co van, ac
tinh u md bao sgi (MFH), sacom xo, ung thu nio/khi u astrocytic, u nguyén bao than
kinh, khdi u 4c tinh, bénh nguyén bao lympho cép tinh té bao T (T-ALL), va u trung
biéu md.

Theo mdt phuong 4n, phuong phap dwoc dua ra dé didu tri bénh ung thu &
dong vat c6 vua trong d6 bénh ung thu phu thudc vao qua trinh hoat héa Notch, bao
gdm budc ding cho bénh nhén it nhit mot hop chét c6 Cong thire (I) va/hoic it nhét
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mdt mudi cta né. Phuong phap cia phuong 4n nay c6 thd duge sir dung @& diéu tri
nhiu bénh ung thur khic nhau, bao gdm nhung khong chi gidi han &, ung thu rudt, ung
thu vii, ung thur ru6t két, ung thur da day, ung thu ddu va cb, ung thu than, ung thu gan,
ung thu phdi bao gdm ung thu phdi té bao khong nhé (NSCLC), ung thur budng trimg,
ung thu tuy, ung thu mét, ung thu tuyén tién liét, ung thu tuyén gidp, sacOm xuong,
sacOm co van, 4c tinh u mod bao soi (MFH), sacdm xo, ung thu ndo/khdi u astrocytic, u
nguyén bao than kinh, khéi u 4c tinh, bénh nguyén bao lympho c4p tinh t& bao T (T-
ALL) va u trung biéu mé. Tét hon, néu phuong phép cta phuong an nay duoc sir dung
dé diéu tri ung thu v, ung thu rudt két, hoic ung thu tuy. Tét hon, néu dong vat cé va
1a ngudi. Vi dy, lugng hitu hidu c6 tic dung diéu tri d& didu tri bénh ung thu c6 thé
dugc dung trong phuong phap theo phuong 4n nay. Cac dudng dung thich hop bao
gbm ding ngoai dudng tidu hoa va dung qua duong miéng.

Pé diéu tri bérnh ung thu, dang két hop clia cac tac nhan hda tri liéu va/hoic

-1iéu phdp tri li€u khac (vi dy, tri liéu phdng xa) thudng 1a co loi. Viée tach nhan thit hai
(hoic thir ba) c6 thé c6 cing hoic khac co ché hoat ddng so vai tac nhén tri liéu ban
dau. Vi dy, duoc phdm c4c thube c6 thé duge diing trong d6 hai hozc nhiéu loai thudc
can ding tac ddng theo cac cach khac nhau hodc & cac pha khac nhau ciia chu trinh té
bao, vi/hoic trong d6 hai hodc nhiéu loai thudc khong c6 cung ddc tinh hodc tac dung
phu, va/hoic trong d6 cédc thudce cin két hop véi nhau ¢6 hi€u luc d3 dugc chitng minh
dung trong diéu tri tinh trang bénh cu thé dugc thé hién bdi bénh nhan.

Theo mdt phuong 4n, phwong phép duogc dwa ra dé diéu tri bénh ung thu
bao gdm bude ding cho ddng vét c6 via can didu tri it nhit mot hop chit c6 Cong thic
(I) va/hoic it nhit mot mubi cia né; va bude ding mdt hodc nhiéu tac nhan khang ung -
thu khac.

Cum tir "tic nhan khang ung thu" ding @& chi thudc duogc chon tir mot hodic
nhiéu thudc bat ky nhu sau: chit alkyl hoa (bao gdm mu tac nito, alkyl sulfonat,
nitrosoure, din xuét etylenimin va triazen); cht chéng tao mach (bao gdm chét wc ché
metaloproteinaza nén); chét chéng chuyén héa (bao gdm chét c ché adenosin
deaminaza, chit d6i khang axit folic, chét tuong ddng purin, va chét tuong ddng
pyrimidin); khang sinh hojc khéng thé (bao gbm khang thé don dong, khang thé
CTLA-4, anthraxyclin); chét e ché aromataza; chét cai bién dap tmg chu trinh té bao;
enzym; chét tic ché farnesyl-protein transferaza; tac nhan hormon va khéng hormon va

cac steroit (bao gdbm cac chét tuong tu tdng hop, glucocorticoit, estrogen/khang

-36-



23526

estrogen [vi du, SERMs], androgen/khéang androgen, progestin, chit chi vén thu thé
progesteron, va chit chi vn va chit d6i khang giai phong hormon lutein [LHRHY]);
chét didu bién hé thy thé yéu té tang truong twong tu insulin (IGF)/yéu tb tdng trudng
tuong tur insulin (IGFR) (bao gdm céc chét trc ché IGFR1); chit trc ché truyén tin hiéu
integrin; chét e ché kinaza (bao gdm chét wrc ché nhidu kinaza va/hogic chét trc ché Src
kinaza hodc Src/abl, chit tic ché kinaza phu thudc xyclin [CDK], panHer, khang thé
Her-1 va Her-2, chét Gc ché VEGF, bao gdm khang thé khang VEGF, chit tc ché
EGFR, chit trc ché protein duoc hoat hoa chit gdy gisn phin [MAP], chit trc ché
MET, chét trc ché MEK, chét tc ché kinaza Aurora, chét &rc ché PDGF, va chit tc ché
tyrosin kinaza hodc chit trc ché serin/threonin kinaza khéc; tac nhan gy rbi loan vi
bng, nhu ecteinasxidtrong Hodc cac chét tuong trr va dan xuét cia ching; tac nhan én
dinh vi ng nhu taxan, va epothilon c6 trong tr nhién va cac chit tvong tr tbng hop va
ban tdng hop cua ching; tic nhan gin két vi bng, khong dn dinh (bao gdm vinca
alkaloit); chit trc ché topoisomeraza; chit wc ché prenyl-protein transferaza; phuc hop
phéi hop platin; chét e ché dan truyén tin hiéu; va c4c tic nhan khac sir dung lam téc
nhan khéng bénh ung thu va ddc t6 t& bao nhu chit cai bién dap tmg sinh hoc, yéu té
ting trudng, va chit didu bién mién dich.

Do d6, cac hop chét theo sang ché c6 thé duoc ding két hop véi cac liéu
phap tri liéu khang ung thu khac c6 loi trong viéc diéu tri bénh ung thu hodc cac bénh
ting sinh khac. Sang ché nay con bao gdm it nhit mot hop chét c6 Cong thirc (I)
va/hodc it nhit mot mudi cta né duge dung trong viéc bao ché thudc didu tri bénh ung
thu, va/hosic n6 bao gdm gbi gdm hop chit c6 Cong thire (I) theo sang ché cing véi
huéng din ma hop chét cin dung két hop véi tac nhéan va liéu phép tri liéu khang ung
thu hodic doc t6 t& bao khac dé didu tri bénh ung thu. Sang ché con bao gdm duge
pham chrra it nh4t mot hop chit c6 Cong thire (I) vivhoic it nhit mot mudi cia no; va it
nhit mét tic nhan bd sung & dang kit, v du, trong d6 ching dwoc bao gdi cung nhau
hodc dat trong cac gdi ri€ng ré& dé ban & dang kit, hodc chung dugc bao goi dé tao ra
cung nhau.

Theo mdt phuong 4n, phwong phép dugc dwa ra & diéu tri bénh ung thu
bao gdm bude ding cho dong vat c6 vi can didu tri it nhat mot hop chit c6 Cong thirc
(I) va/hodc it nhit mdt mudi ciia né; dung dasatinib; va ty ¥, mot hodc nhidu téc nhan

khang ung thu khéc.
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Theo mdt phuong 4n, phuong phép duoc dua ra dé diéu tri bénh ung thu
bao gdm budc ding cho dong vat cé vii can diéu tri it nhit mot hop chit c6 Cong thic
(D) va/hodc it nhét mot mudi ca né; diing paclitaxel; va tlly ¥, mdt hodc nhidu tc nhan
khang ung thu khac.

Theo mdt phuong 4n, phuong phép dugc dua ra dé didu tri bénh ung thu
bao gdm budc ding cho dong vét c6 vii cin didu tri it nht mot hop chét c6 Cong thirc
- () va/hoic it nhit mot mudi cta n6; ding tamoxifen; va tlly ¥, mot hodc nhiéu tic nhan
khéng ung thu khac.

Theo mdt phuong 4n, phuong phép dugc dua ra dé didu tri bénh ung thu
bao gdm budc ding cho dong vét cb vii cin didu tri it nhit mot hop chét c6 Cong thirc
(I) va/hodc it nhét mot mudi ctia nd; dung glucocorticoit; va tly ¥, mot hodc nhidu tac
nhan khang ung thu khéc. Vi du vé glucocorticoit thich hop 1a dexamethason.

Theo mdt phuong 4n, phuong phép dugc dwa ra ¢ diéu tri bénh ung thu
bao gdm budc ding cho dong vat c6 vii cAn didu tri it nhit mot hop chét c6 Cong thirc
(I) va/hodic it nhit mdt mudi cia no; ding carboplatin va tlly v, mdt hodc nhiéu tic
nhan khang ung thu khéc. ‘

Céc hop chét theo sang ché c6 thé duoc tao ra hodc ding ddng thdi véi cac
tac nhén tri liéu khac duge chon cho ich loi cu thé trong viée x4c dinh céc tac dung phu
lién quan t6i c4c tinh trang bénh d néu. Vi du, cic hop chét theo sang ché c6 thé duge
tao ra véi cac tac nhan dé phong ngira chimg budn nén, nhay cam quéa mirc va kich ung
da day, nhu thubc chéng non mira, va thudc khang histamtrong H; va H,.

Theo mot phuong 4n, sang ché d cép t6i duge phdm bao gdm it nhit mot
hop chét c6 Cong thic (I) va/hodic it nhit mot mudi cia né; mot hodic nhidu téc nhan bd
sung dugc chon tir tac nhén tic ché kinaza (phan tir nhd, polypeptit, va khang thé), chit
kim him mién dich, tAc nhan khang ung thu, tdc nhan khang virut, tic nhin khang
viém, tac nhan khang nim, khang sinh, hodc hop chét ting sinh qua muc khang tao
mach; va chét mang dugc dung, chét bd tro hodic chit din thude bét ky.

Céc tic nhan trj liéu khac néu trén, khi dimg két hop véi cac hop chét theo
sang ché, c6 thé dugc sir dung, vi du, & cic luong dd néu trong Physicians' Desk
Reference (PDR) hodc theo cach khac dugc xac dinh boi chuyén gia trong linh vuce k¥
thuét. Trong céc phuong phép theo sang ché, cac tac nhén tri lidu khac nhu vy c6 thé

duoc ding trude, ddng thoi, hogic sau khi ding hop chét theo sang ché.
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Tuy nhién, ndng d6 lidu hitu hiéu va tin sut ding lidu cho dbi twrong cu thé
bat ky c6 thé thay dbi va thudong phu thudc vao nhiéu yéu td, bao gdm nhung khong chi
gi6i han &, vi dy, sinh kha dung ctia hop chit c6 Cong thirc (I) cu thé & dang dugc
dimg, chuyén hoéa bn dinh va thoi gian tic dong cta hop chit ¢c6 Cong thirc (I) cu thé,
cac loai, thé trong, tinh trang strc khoe téng thé, gi6i tinh, ché d6 an ubng cua dbi
tugng, cich ding va thoi gian dung, tbe d6 bai tiét, dang két hop cua cac thude, va mirc
d6 trAm trong cta tinh trang bénh 1y cu thé. Vi dy, lidu hang ngay nim trong khoang tir
0,001 d&n 100 mg/kg thé trong, t6t hon 1a nim trong khoang tir 0,005 dén 50 mg/kg thé
trong va tdt nhit 13 nim trong khoang tir 0,01 dén 10 mg/kg thé trong, c6 thé 1a thich
hop. Liéu hang ngay c6 thé duoc dung tir mot dén bén lidu trong mot ngay.

Viéc ding c6 thé 1a lién tuc, tic 14 hang ngay, hodc khong lién tuc. Cic
thudt ngit "khong lién tuc" hodc "theo cach khong lién tuc" nhu dugc dung trong ban
md ta nay c6 nghia 1a ding lai va bit diu & cac khoang cach déu din hoic khong déu
dan. Vi dy, viéc ding khong lién tuc bao gdm budc ding mot dén sau ngdy mot tuln;
dung theo chu ky (v du, ding hang ngay trong hai dén tam tuén lién tiép sau d6 nghi
khong ding trong khoang 1én d&én mot tudn); hodic dung vao cac ngay xen ké.

Theo mdt phuong 4n, it nhit mot hop chit c6 Cong thirc (I) va/hoic it nhét
mdt mudi clia nd dugc ding lién tuc cho bénh nhan cin diéu tri, mot hodc nhidu 1in
trong ngay. Vi du, lugng hitu hiéu c6 tac dung diéu tri ctia hop chit c6 Cong thuc (1)
dugc ding cho bénh nhan cin didu tri, mot hodc nhiéu 1an trong ngay trong cac ngay
lién tuc.

Theo mot phuong 4n, it nhdt mot hop chét c¢6 Cong thire (I) va/hoic it nhit
mot mudi cia né duogce diing khong lién tuc cho bénh nhén c¢an diéu tri, mot hodc nhidu
14n trong ngdy. Vi du, lugng hitu hidu c6 tac dung diéu tri cta hop chét c6 Cong thic
(I) duoc ding cho bénh nhan can didu tri, mot hodc nhidu 14n trong ngay theo liéu trinh
khong lién tuc.

Theo mot phuong 4n, it nhit mot hop chét c6 Cong thice (I) va/hoic it nhét
mot mudi caa nd duge ding cho bénh nhan cin diéu tri, mdt hodc nhidu 1an trong ngay
trong céc ngdy lién tuc, sau d6 nghi mot hodc nhiéu ngay khong ding. Tét hon, néu
luong hitu hidu 6 tac dung diéu tri ctia hop chét c6 Cong thire (I) duge ding. Vi du v&
viéc dung lidu lién tuc bang thubc c6 chu ky la: 7 ngay diéu tri sau d6 7 ngay nghi

khong diéu tri; 14 ngay diéu tri sau d6 7 ngay nghi khong diéu tri; va 7 ngay diéu tri
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sau d6 14 ngay nghi khong didu tri. Chu ky didu tri/nghi khong didu tri c6 thé duoc
nhéc lai nhiéu lan nhu dugc yéu ciu dé didu tri cho bénh nhan.

Theo mdt phuong 4n, it nhit mét hop chit c6 Cong thire (I) va/hodc it nhat
mdt mubi clia né dugc ding cho bénh nhén cin didu tri, theo liéu trinh ding lidu khong
lién tyc. Liéu trinh dung liéu khong lién tuc 13 liéu trinh nhic lai bao gdm céc ngay
trong d6 bénh nhan dugc ding hop chit c6 Cong thirc (I) va céc ngay trong d6 bénh
nhan khéng ding hop chét c6 Cong thirc (I). Vi du v& liéu trinh dung lidu khong lién
tuc 1a: ding liéu bbn ngay mdi tudn trong ba tudn lién tuc sau d6 mot tudn khong dung
lidu, va cach bdn tuin thi ding nhéc lai; ding lidu ndm ngdy mdi tun trong hai tudn
lién tuc sau d6 mot tuan khong ding liéu, va cach ba tudn thi ding nhéc lai; va dung
lidu bdn ngay mbi tudn trong mot tudn sau d6 hai tudn khong dung lidu, va cch ba tudn
thi nhic lai. Tét hon, néu luong hiru hiéu c6 tic dung didu tri ctia hop chit co Cong
thirc (I) dugce dung.

Theo mot phuong 4n, it nhit mét hop chét c6 Cong thirc (I) vivhodc it nhét
mot mubi ctia né duge ding trong mot ngdy, sau d6 6 ngdy nghi, va nhic lai lich trinh
hang tuan.

Theo mot phuong 4n, it nht mot hop chét cé6 Cong thirc (I) va/hodc it nht
mdt mudi cia né duge ding trong mot ngay, sau d6 6 ngay nghi, va nhic lai lich trinh
hang tudn trong tir 1 &én 4 tudn, va sau do6 tiép ding mot tudn hodic nghi. Vi duy, hop
chét ¢ Cong thirc (I) dugc ding trong mot ngdy, sau d6 6 ngay nghi trong ba tudn, va
sau d6 mot tudn nghi. Chu ky bén tuin nay c6 thé duoc nhic lai mot hodc nhidu 1an.

Theo mot phuong 4n, it nhit mét hop chét c6 Cong thirc (I) va/hodc it nhat
mot mudi ctia né duoc ding trong hai ngay lién tiép, sau d6 5 ngdy nghi, va nhic lai
lich trinh hang tun.

Theo mot phuong 4n, it nhit mot hop chét ¢ Cong thire (I) va/hoic it nhét
mdt mudi ciia né duge ding trong ba ngay lién tiép, sau d6 bdn ngay nghi, va nhic lai
lich trinh hang tuin.

Theo mdt phuong 4n, it nhit mot hop chét co Cong thirc (I) va/hodc it nhit
mot mudi ciia né duoc ding trong mot ngiy, sau d6 10 dén 13 ngay nghi.

Theo mdt phuong 4n, it nhit mét hop chit c6 Cong thirc (I) va/hodc it nhét
mot mudi cua né duge ding mdt 14n mét ngay (QD). Phuong 4n niy bao gdm budc

dung mot 14n hang ngay qua dudng miéng.
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Theo mdt phuong 4n, it nhat mdt hop chit c6 Cong thirc (I) va/hodc it nhét
mot mudi cia né duoc dung hai 1dn mdi ngay (BID). Phuong 4n niy bao gdm budc
ding hai 14n hang ngay qua dudng miéng. ‘

Theo mot phuong 4n, it nhat mot hop chit c6 Cong thire (I) vashoic it nhat
mdt mudi ciia né6 duoc ding vao cic ngiy xen k& mot ngay ding, sau d6 mot ngay

nghi. Chu ky hai ngiy nay c6 thé duoc nhéc lai mot hogc nhiéu 1an.

PHUCNG PHAP DIEU CHE

Céc hop chét theo sang ché c6 thé duoc didu ché theo nhidu cach da bibt déi
~ v6i chuyén gia trong linh vuc tdng hop hitu co. Céc hop chét theo séng ché c6 thé duoc
- tbng hop bing cach sir dung cac phuong phap dugce néu dudi day, cung vdi cac phuong
phép tdng hop d4 biét trong linh vic héa hiru co tdng hop, hodc cac cai bién cua ching
1a hién nhién d6i v6i chuyén gia trong linh vure. Céc phuong phép duge wu tién bao
gdm, nhung khong chi giéi han &, cic phuwong phép néu dudi dy. Toan bd cac tai licu
vién dén néu trong ban md ta nay dugc két hop toan bd vao ddy bang cach vién dan.

Céc hop chét theo sang ché nay c6 thé dugc diéu ché bing cach st dung cac
phan tig va k¥ thuit dugc mo ta trong phan nay. Céc phan tmg dugc thuc hién trong
cac dung mdi thich hop cho cac chit phan tng va nguyén lidu dwoc dung va 14 thich
hop dé bién dbi hitu hiéu. Ngoai ra, trong phin mb ta cac phwong phap tbng hop dugc
néu dudi day, cn hidu ring toan bd cac didu kién phan tmg d3 goi ¥, bao gém lya chon
dung moi, atmdtphe phin tmg, nhiét & phan tmg, qué trinh thir nghiém va cach tién
hanh, duoc chon dbi véi cac didu kién tiéu chuin cho phan tmg d6, duge nhan biét mot
cach dé dang bdi chuyén gia trong linh vuc k§ thuat. Chuyén gia trong linh vuc téng
hop hitu co hiéu ring chiic nang xuét hién trong cic phan khac nhau cta phan tir cAn
phai twong thich véi céc chit phan img va phan tmg da goi y. Cac gidi han déi véi céc
phin tir thé nhu vay 14 tuong thich vé6i céc didu kién phan tmg duge hidu mot cach d&
dang d6i v6i chuyén gia trong linh vuc k§ thuat va sau d6 céc phuong phap khac dugc
str dung. D6i khi diéu nay doi hoi viée quyét dinh dé cai bién thi tw cac bude tdng hop
hodc dé lua chon mot so dd quy trinh cu thé hon so v6i so dd khac dé thu dugc hop
chit mong mudn theo sang ché. Ciing nhén thiy ring viéc xem xét chi yéu khéc dua ra
con duong tdng hop bét ky theo sang ché 13 lra chon thin trong nhém bao vé sir dung
@& bao vé cac nhém chirc phan tmg c6 mit trong céc hop chét duge mb ta trong sing

che nay. Nguoi danh gid dinh xac nham mo6 ta nhiéu cai bién ddi v6i ngudi hanh nghé
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dugce dao tao 1a Greene et al. (Protectives in Organic Synthesis, Third Edition, Wiley
and Sons (1999)).

Céc hop chit c6 Cong thire (I) ¢ thé dwoc bao ché bang cach @& cap t6i cac
phuong phép duge minh hoa trong cac So d6 duéi day. Nhu duge thé hién trong so dd
nay, thanh phadm 13 hop chét ¢ cing céng thirc nhu Cong thirc (I). Can hiéu rang hop
chét c6 Cong thirc (I) bét ky c6 thé duoc tao ra bing cac so dd bing cach Iva chon
thich hop céc chat phan tmg véi phén tir thé thich hop. Cac dung méi, nhiét do, 4p sudt,
va cac didu kién phan g khac c6 thé duoc Iua chon d& dang boi chuyén gia trong linh
~ vuc k¥ thuat. Céc nguyén liéu ban dau 1a c6 sin trén thi truong hoic dugc diéu ché dé
dang boi chuyén gia trong linh vuc k§ thuat. Cu tao ciia cac hop chit 1a nhu duge xac
dinh trong so d6 hoic & noi khéc trong phdn mé ta nay.

Quy trinh tdng hop céc hop chit c¢6 Cong thic (I) co thé tién hanh bing

céch st dung cac phuong phéap duoc tém tit & cac So dd tir 1 dén 7.

So db 1
R3 o)
Raly Rs
B et v
+ N budc 1
N N’ I/ N NHPG
N
(Rp)z (Ro),
1 1 m
R
(Ri)y rj 0
bude 2 A J&
—_— I NH-»
=N
(Ro)z v

Quy trinh diéu ché hop chét benzodiazepinon (iv) c6 thé dugc hoan thanh
trong Anhiéu phuong phép da biét d6i voi chuyén gia trong linh vue k§ thuat. Vi dy, nhu
duoc thé hién & So dd 1, 2-aminobenzophenon dugc thé thich hop (i) (vi du, tir Walsh,
D.A., Synthesis, 677 (1980); va céc tai lidu vién din dugc dé cp trong ban mo ta nay,
hodc cac phuong phap khéc di biét dbi voi chuyén gia trong linh vuc k§ thuat) c6 thé
duoc nghu hop véi din xudt glyxin bao vé (ii) (PG = nhém béo v&, vi dy, PG = CBz,
xem Katritzky, A.R. et al., Org. Chem., 55:2206-2214 (1990)), duoc cho phan tng véi

chét phan tmg nhur amoniac va duoc tao vong dé tao ra benzodiazepinon (iii), theo quy
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trinh dd néu trong tai liéu: (vi du, Sherrill, R.G. et al., J. Org. Chem., 60:730 (1995);
hoic cic con dudng khac da biét ddi v6i chuyén gia trong linh vuce k§ thuét). H3n hop
raxemic thu dugc ¢6 thé duge tach ra (sit dung céc quy trinh d3 biét dbi véi chuyén gia
trong linh vuc k¥ thuat) dé tao ra cic chét ddng phan dbi anh riéng r8, hodc dugc sir
dung lam raxemat. Ngoai ra, néuR;1a H, hop chét (iii) c6 thé 13, vi duy, dugc cho phan
g v&i chét phan tmg nhu Mel va bazo nhu K,CO; trong dung méi nhu DMF dé tao
ra R; 1a metyl.

Buéc 2: Qué trinh khir bdo vé hop chit (iii) c6 thé duge hoan thanh theo
mdt sb cach d biét d6i véi chuyén gia trong linh vuce k§ thuat. Vi du, bing PG = CBz,
hop chét (iii)-c6 thé dugc cho phan img v6i chit phan tng nhu HBr trong dung méi
nhu AcOH. Hop chit (iv) c6 thé dugc sir dung 1am raxemat. Theo cach khéc, hop chét
(iv) c6 thé duoc dung giai v6i chit ddng phan ddi anh bang céch st dung cac phuong
phép tiéu chudn (vi dy, séc ky didu ché khong dbi ximg).

Sodd 2

7.
o o L\<NH 0 o
I S N T %N

budc lastep 1a budc 1bstep 1b 3
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v Vi
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J( b/u:\cvc2 step 2 OJ< Wuoc3 tep 3 J\‘/\H/
\\< Ry
RX
vii viii
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R R
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budc 5 step 5 :
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Hop chat (xii) trong So dd 2 c6 thé duoc diéu ché bang cach trinh tu tdng
hop dugc thé hién & So dd 2.
| Buéc 1: Axit (v) c6 thé duoc chuyén hoa thanh hop chét (vii) theo nhiéu
cach da biét @i v6i chuyén gia trong linh vuc k§ thuét. Vi du, cho axit (v) phan Gng
v6i chit phan ng nhu oxalyl clorua trong dung méi nhu DCM dé thu duoe clorua axit
(vi). Hop chét (vi) c6 thé duoc cho phan tmg véi oxazolidinon (a) trong cac diéu kién
tiéu chudn dé thu duoc hop chit (vii) (Evans, D.A. et al., J. Am. Chem Soc., 112:4011
(1990)).

Buéc 2: Budc thit hai ciia So d6 2 duoc thyc hién bing cach cho hop chit
(vil) phan Ung v6i bazo nhu natri bis(trimetylsilyl)-amit hodc lithi diisopropyl amit
trong dung mo6i nhu THF & nhiét d6 thép nhu -78°C trong diéu kién khi tro. Dang
enolat thu dugc ctia hop chét (vii) duge cho phan img véi chat phan tmg nhu rert-butyl
bromoaxetat dé tao ra hop chét (viii, Ry = -Butyl).

Budc 3: Qué trinh chuyén héa hop chat (viii) thanh hop chét (ix) c6 thé
dugc hoan thanh biang cach cho hop chét (viii) phan ung véi hydro peroxit va lithi
hydroxit & nhiét do thich hop bang cich sir dung hdn hop chita cic dung mdi nhu
THF/nuéec.

Bude 4: Hop chét (ix) c6 thé duge chuyén hoa thanh hén hop chira hop chét
(x) va hop chét (xi) bing cach tao ra dang enolat cia hop chét (ix) véi bazo nhu LDA
trong dung méi nhu THF & nhiét d¢ thép nhu -78°C trong diéu kién khi tro va cho phan
tmg tiép voi chét phan tmg (R,-LG) mang nhom doi chuyén thich hop (vi du, LG =
triflate). Sau do, hén hop thu duge chira cac chit ddng phan khéng déi quang (x/xi) co

thé duoc sir dung trong céc budc tdng hop tiép theo.
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Buéce 5: Theo cach khac, hdn hop (x/xi) ¢6 thé duoc dua vao cac diéu kién
epime héa, vi dy, bang cach cho phan tmg véi LDA va dietylalumin clorua, sau d6 cho
dimg lai bing metanol hoic axit axetic & lam giau chat ddng phan khong dbi quang
mong mubn. Sau d6, hdn hop ddng phan khong dbi quang da 1am giau thu duge chira
hop chét (x/xi) c6 thé duoc sir dung trong cac bude tdng hop tiép theo hodc hdn hop
chira cac chit ddng phan khong dbi quang c6 thé dugc tach ra néu mudn, ding cac diéu
kién thich hgp nhu HPLC diéu ché, HPLC diéu ché khong déi xung hodc sic ky
silicagel, va chat ddng phan khong d6i quang tinh khiét mong mudn thu duogc (xi) dugc
str dung & céc bude tiép theo.

Budc 6: Theo cach khac, hdn hop chira cac axit ddng phén khong dbi quang
(x) va (xi) c6 thé dugc béo vé bing cach cho phan Umg véi, vi du, benzyl bromua vé6i
sur c6 mit cuia bazo nhu K,COj; trong dung mdi nhu DMF. Hdn hop thu duoc chira chat
.d(;)ng phéﬂ khong d6i quang c6 thé duoc tach ra néu mudn, st dung céc diéu kién thich
hop nhu HPLC diéu ché, HPLC diéu ché khong ddi x1’mg hoic sic ky silicagel, va hop
chét ddng phan khong dbi quang tinh khiét mong mubn thu duge (xii) duge st dung &
bude tiép theo.

Budc 7: Budc cubi cling ciia So dd 2 14 bude khir bao vé va ¢6 thé duoc
thuc hién theo mét sb cach da biét dbi voi chuyén gia trong 1inh vue k§ thuét. Vi du,
d6i v6i Ry = benzyl & hop chit (xii), viéc phan tmg trong didu kién hydro héa bing
cach sir dung chit xuc tic nhu paladi trén cacbon trong dung moéi nhu MeOH trong
diéu kién khi hydro c6 thé thu dwoc hop chét (xi) c6 thé duge st dung tiép theo.

Theo cach khac, hop chét (xi) c6 thé duoc diéu ché theo trinh tu cic bude

duoc thé hién & So db 3.
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So dd 3

Z
I

Cl

Xiv
H(OH ———>b o1 OR,
uoc
(@]

xiii XV

V o
Hojﬁ — , xj\ —X_.. O\jéNJ\

Ry budc2a R,  budc2b \ R
i x vii
v Vi
4 R -
. o 2 o =2
budc 4 : ,
_— Ho)ﬁ/L‘(ORV + HO ORy
o 0
R4 )
X xi
R R
buses ) i o %
uocC :
— HO/LTH]/ORV + HOJH/\WORV
. O 1)
R4 1
X xi
R R
bude 6 0] ;2 b . E2
uocC E udc :
OR
_—>Rwo)ﬁ/\[( Y o HO ORy
© 1 o
R4 R,
Xii xi

Budc 1: Bude thir nhit ciia So dd 3 dugc thyc hién bang cach chuyén hoa
hop chit (xiii) thanh este (xv), bing c4ch sir dung mot trong sb nhiéu cach da biét déi
v6i chuyén gia trong linh vyuc k§ thuét, nhu cho phan tmg véi axetimidat duge thé nhu
hop chét (xiv) véi su c6 mit cia chat phan tng nhu bo triflorua eterat & nhiét do thich
hop trong dung méi nhu THF.

Budc 2: Axit (v) ¢6 thé duge chuyén héa thanh hop chét (vi) theo nhidu
cach da biét ddi v6i chuyén gia trong linh vuc k§ thuat. Vi du, cho axit (V) phan ung
v6i chit phan tmg nhu oxalyl clorua trong dung m6i nhu DCM @ thu duoc clorua axit
(vi). Hop chét (vi) c6 thé dugc cho phan tmg véi oxazolidinon (a) trong céc didu kién
tiéu chuin dé thu dugc hop chét (vii) (Evans, D.A. et al., J. Am. Chem Soc., 112:4011
(1990)).
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Bude 3: Hop chét (vii) c6 thé duge chuyén héa thanh hén hop chira cac chét
ddng phan khéng dbi quang (xvi) theo nhiéu c4ch (Baran, P. et al., J. Am. Chem. Soc.,
130(34):11546 (2008)). Vi duy, hop chét (xv) dugc cho phan ung voi bazo nhu LDA
trong dung mdi nhu toluen, & nhiét do thdp nhur -78°C trong diéu kién khi tro nhu N,.
Hén hop thu duge duge bd sung vao dung dich cua hop chét (vii) dugc cho phéan vmg
v6i lithi clorua va bazo nhu LDA trong dung méi nhur toluen trong diéu kién khi tro
nhur N,. Bb sung bis(2-etylhexanoyloxy) ddng vao hdn hop thu dugc chira cac enolat
clia c4c hop chit (xv) va (vii) & nhiét d6 thip nhu -78°C trong didu kién khi tro nhu N,
va dugc 1am 4m dén nhiét d6 trong phong dé tao ra hop chat (xvi).

Buéc 4: Qua trinh chuyén héa hop chit (xvi) thanh hén hop chira hop chét
(%) va hop chit (xi) c6 thé dugc thuc hién bang cach cho nd phan Ung véi hydro
peroxit va lithi hydroxit & nhiét d thich hop bang cach sir dung hdn hop chura cac dung
mdi nhu THF/nudc. Sau d6, hdn hgp thu duogc chita cic chat ddng phan khong dbi
quang c6 thé dugc sir dung trong cac budc tdng hop tiép theo. Néu cin, hdn hop thu
dugc chira céc chit ddng phan khong dbi quang c6 thé duoc tach ra & thoi didm nay
bang cach sic ky silicagel hodc HPLC didu ché.

Budc 5: Theo cach khac, hdn hop (x/xi) c6 thé dugc epime héa céc tinh
trang bénh, vi du, bang c4ch cho phan ung véi LDA va dietylalumin clorua, sau d6 cho
dimg lai bing metanol hodc axit axetic d& lam gidu chét ddng phan khong dbi quang
mong mudn. Sau d6, hén hop ddng phan khong d6i quang da 1am gidu thu duoc chita
hop chét c6 thé duge sir dung trong cac bude téng hop tiép theo hodc hdn hop chira
chit ddng phan khong d6i quang c6 thé duoc tach ra néu muén, bang cach sir dung cac
didu kién thich hgp nhu HPLC diéu ché, HPLC diéu ché khong déi ximg hoac sic ky
silicagel, va chit ddng phan khong dbi quang tinh khiét mong muén thu dwoc (xi) duoc
sir dung & céc buéc tiép theo.

Buée 6: Theo cach khéc, hdn hop chira cic axit ddng phan khong dbi
quang (x) va (xi) c6 thé dugc bao vé bang cach cho phan Gng vdi, vi du, benzyl bromua
véi su 6 mit ciia bazo nhu K,COs trong dung mdi nhu DMF. Hon hop thu duge chira
chit ddng phan khong dbi quang c6 thé duoc tach ra néu mudn, bang cach sir dung cac
diéu kién thich hgp nhu HPLC diéu ché, HPLC diéu ché khong déi ximg hoic sic ky
silicagel, va hop chit ddng phan khong dbi quang tinh khiét mong mubn thu duoc (xii)

duoc sir dung & cac budc tiép theo.
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Buéc 7: Buéde cudi cung cua So dd 3 1a bude khir bao vé va c6 thé dugc
thuc hién theo mdt s§ cach da biét dbi véi chuyén gia trong linh vyuc k¥ thuit. Vi dy,
d6i v&i Ry = benzyl & hop chét (xii), thuc hién phan tmg trong diéu kién hydro héa
bang cach st dung chit xuc tic nhu paladi trén cacbon trong dung moéi nhu MeOH
trong diéu kién khi hydro c6 thé thu dugc hop chit (xi) c6 thd dugc s dung tiép theo,
vi dy, & buéc 1 cua So dd 4.

So dd 4
Rs
e
N
Y
(Ray T 2
a’ry N /N

iv
62 (Rb)z A

ORy HO ORy
(0] bude 1
R1

Rs
e R
N H
Z “_OR,
(Ray & | N
—N o budec2
Ri
(Rb)z
Xiii
R3 R3
R R
NP o NP s
=z | N ‘. _OH budc3 = | N X NHR,
(Ra) — (Ry),
AN H 3 N N 0
R, Ry
(Rp); (Ry),

xiv

Bude 1: Céc hop chét c¢6 chu tric (iv) c6 thé duge nglu hop véi hop chét
dong phan khong d6i quang tinh khiét (xi) hodc hdn hop ddng phén khong dbi quang
chira cac hop chét (x/xi) v6i su c6 mit cia chit phan mg ngiu hop nhu TBTU va bazo
nhu TEA, trong dung méi nhu DMF dé tao ra hop chét (xiii) & dang hop chét ddng
phén khc‘)ng ddi quang tinh khiét hoic & dang hdn hop chita chit ddng phan khong dbi
quang, néu thich hop, phu thudc vao do tinh khiét cta chit ddng phan dbi anh va/hodc
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d6ng phan khong dbi quang ciia cac chat ngéu hop. Hdn hop nay c6 thé duoc sir dung
nhu vay & budce tiép theo, hodc néu mudn, c6 thé dugce tinh ché bf?mg cach st dung k¥
thuat tach thich hop, nhu sic ky diéu ché khong d6i xtmg dé tao ra cic hop chit ddng
phan khong dbi quang tinh khiét.

Bude 2: Cho hop chét (xiii) phan tng véi axit nhu TFA & nhiét dd thich
hop nhu 0°C, trong dung mdi nhu DCM dé tao ra hop chét (xiv) & dang hop chit ddng
phan khong d6i quang tinh khiét hosc hdn hop chira chit ddng phan khong déi quang.
Hdn hop ndy c6 thé duoc sir dung nhu viy & bude tiép theo, hodc néu mudn, c6 thé
dugc tinh ché bang cach sir dung k¥ thudt tach thich hop, nhu sic ky didu ché khong
d6i xtmg dé tao ra cac hop chit ddng phan khong dbi quang tinh khiét.

Budc 3: Qua trinh chuyén héa hop chit (xiv) thanh hop chét (xv, Ry = H)
c6 thé dugc thuc hién bang cach cho hop chét (xiv) ngdu hop véi ngudn amin thich hop
nhu amoni clorua hodc amoniac, carbodiimit nhu EDC, HOBT va bazo nhu TEA trong
dung méi nhu DMF. Néu can hdn hop ddng phén khong ddi quang c6 thé dugc tach
bang cach sir dung k¥ thuat tach thich hop, nhu séc ky diéu ché khong déi ximg.

Céc hop chit khac theo sang ché niy c6 thé dwoc didu ché tur hop chét xv
(R4 = H), theo So db 5.

Sodd 5
0 o)
Budc 1 Budc 2
PG.
PG—L)J\OH L)J\ o cl
XVi

I~ L
0 PG 0
§g Q\/
(Raly
N

O
Ry N R Buge 3 g ° o R,
» K—NMNHR‘ S » K—NJW R
= H 5 e = L I W

(Ro)z xvii . (Ry); Xix

Buéc 1: Axit carboxylic duge chirc héa thich hop (PG-L-CO,H) hodc mudi
carboxylat (xvi) c6 thé duoc cho phan tmg v6i chit alkyl hod, nhu clometyl closulfat,
v6i su ¢6 mit cta bazo, nhu Na,COs, va mudi amoni bic bén, nhu tetrabutyl amoni
sulfat trong hdn hop hai pha chita nuéc va dung méi hiru co thich hop, nhu DCM &
nhiét 46 thip, nhu 0°C, d& tao ra hop chét xvii.
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Budc 2: Cho hop chit xv phan tmg v6i hop chét xvii trong dung moéi thich
hop, nhu DCM, véi su c6 mit ctia bazo, nhu K,CO;3 dé tao ra hop chét xviii.

Buéce 3: Viée khir bao vé hop chét xviii c6 thé dugc thuc hién theo mdt sd
céch da biét dbi v6i chuyén gia trong linh vuc k¥ thuat. Vi dy, trong d6 PG = tBu hoic
Boc, hop chét xviii ¢6 thé duge cho phan ng v6i chét phan tng nhu axit trifloaxetic
trong dung mdi nhu DCM & tao ra hop chit xix (-CH,OC(O)L =R,).

Theo cach khéc, cic hop chét xix c6 thé duge didu ché nhu dugc mo ta

trong So db 6.

So db 6
Me\
(Ra>y <Ra>y 1
\/g‘ J\I/\I(NHZ Bu’oc 1 )H/\( Buoc 2
(Ro); (Re)z
XV XX
PG
L
(0]
h!

(Ra)y Busc3 Ray R ‘Budc 4
/u\r/\n/NHR4 ]VQ§ ‘*;_N “ _NHR, —
(0

R4
(Rp); (Rp)7
XXi
xviii
L
O§(
0
(Ra)y g O o 82 H
\\ H N\
A "
N Ry O
(Rb)z
Xix

Budc 1: Cac phuong phép khac nhau d biét trong linh vuc k§ thuit c6 thé
dugc ding dé tao ra cac hop chit xix. Vi du, nhu duoc thé hién & So &b 6,
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benzodiazepin dugc thé thich hop (xv) c6 thé duoc cho phan tng véi haloalkyl thioete
nhu (clometyl)(metyl)sulfan v6i sy cd mat cia bazo, nhu xesi cacbonat trong dung moi
thich hop nhur N, N-dimetylformamit (DMF) dé tao ra c4c hop chét c6 Cong thic xx.

Budc 2: Cho hop chit xx phan tmg véi chit phan tmg nhu sulfuryl clorua
v6i su c6 mit ciia mudi amin, nhur trietylamoni clorua trong dung mdi khong proton
nhu diclometan (DCM) c6 thé duge sir dung dé bién ddi thanh céc hop chét c6 Cong
thie xxi (Hal = clo).

Buéc 3: Cac hop chét c6 Cong thirc xviii c6 thé duoc diéu ché tiép thanh
hop chét xxi bang cach cho phéan tng véi axit carboxylic hodc mubi carboxylat dugc
thé thich hop véi s ¢6 mit cta bazo (khi bit diu tir axit carboxylic) nhu kali cacbonat
trong dung méi khéng proton nhu axetonitril hoic DMF.

Budc 4: Viéc khir bao vé hop chit iv ¢6 thé duoc thuc hién theo mdt sd
cach da biét ddi v6i chuyén gia trong linh vuc k§ thuat. Vi du, trong d6 PG = tBu hodc
Boc, hop chét xviii c6 thé duoc cho phan tmg vé6i chit phan tmg nhu axit trifloaxetic
trong dung moi nhu DCM dé tao ra hop chét xix (-CH,OC(O)L = Ry).

Quy trinh diéu ché tién duoc chit trén co s sulfenamit coa hop chét gbe xv

duoc thé hién & So @b 7.

So dd 7
R3 R3
Ry NP O R Ry N S 0 R
AN - N A
l \g_N/lH/\n/NHz PG’M\S/S‘M’PG | K_N)WN\S,M\PG
Pz H N\ = H
Budc 1
(Rp); (Rp);
XV xxii
3
Buée 2 (a)Y\NOOBZH
ude < ~ N M
“2 1Y Sy s
—N Ry O
(Rb)z
xxiii

Bude 1: Hon hop chira mubi bac, nhu bac nitrat, va disulfua, nhu zerz-butyl
2,2'-disulfandiylbis(etan-2,1-diyl)dicarbamat trong dung moi ruou, nhu MeOH c6 thé
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duge cho phan tmg véi hop chét i v6i su c¢6 mit cta bazo, nhu trietylamin, dé tao ra
hop chét xxii.

Budc 2: Viéc khir bao vé ctia hop chét xxii ¢6 thé duge thuc hién theo mot
s6 cach da biét d6i v6i chuyén gia trong linh vuce k§ thut. Vi du, trong d6 PG = tBu
hodc Boc, hop chit xxii ¢6 thé dugc cho phan tmg v6i chit phan tng nhu axit

trifloaxetic trong dung m6i nhu DCM dé tao ra hop chét xxiii (-S-M =Ry).

Vi du thire hién sing ché

Séang ché dugc md ta tiép bang cac Vi du dudi ddy. Can hidu rang céc Vi du
- dugce dua ra chi nhdm muc dich minh hoa. Tir phén ban ludn néu trén va cac Vi du nay,
chuyén gia trong linh virc k§ thuét c6 thé biét rd cac dic tinh can thiét cta sang ché,
nhung van khéng n?i:m ngodi pham vi va ¥ tudng cia sang ché, c6 thé tao ra céc bién
d6i va cai bién khac nhau dé phi hop sang ché nhim muc dich st dung va céc didu
kién khac nhau. Do d6, sang ché khong bi giéi han béi cdc vi du minh hoa néu dudi

day, va dugc dinh nghia bdi phin yéu ciu bao ho kém theo.

TU VIET TAT

ACN axetonitril

AcOH axit axetic

AlMes trimetyl nhom

aq nude

Bn benzyl

Boc tert-butoxycarbonyl

Boc,O di-tert-butyl dicarbonat

CBz benzyloxycarbonyl

DCC 1,3-dixyclohexylcarbodiimit

DCM diclometan

DIEA diisopropyletylamin

DMAP dimetylaminopyridin

DME 1,2-dimetoxyetan

DMF dimetylformamit

DMSO dimetyl sulfoxit

Pd(dppf),Cl,  [1,1'-bis(diphenylphosphin)feroxen]diclopaladi(Il)
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- Et,0
EtOH
EtOAc
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HOBt
HPLC
iPrOH
KOtBu
LCMS
LDA
LiHMDS
Me

Mel
MeOH
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MTBE
NaHMDS
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NH4OAc
NMP
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RT hoédc Rt
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t-Bu
t-BuLi
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1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua

dietyl nhom clorua
trietyl amin

dietyl ete

etanol

etyl axetat

duong lugng

gam

gio
hydroxybenzotriazol
sac ky 16ng hiéu ning cao
ruou isopropylic
kali fert-butoxit

phd khéi sic ky léng
lithi diisopropylamit
lithi bis(trimetylsilyl)amit
metyl

metyl iodua

metanol

phut

mili lit

mili mol

metyl #-butyl ete
natri bis(trimetylsilyl)amit
n-butyl lithi

amoni axetat
N-metylpyrolidinon
paladi axetat

thoi gian luu

bdo hoa

butyl bac ba

t-butyl lithi

ruou butylic bac ba
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tBuOMe tert-butyl metyl ete

TBTU O-(1H-benzotriazol-1-yl)-N, N, N’, N'-tetrametyluroni tetrafloborat
TEA trietylamin

TFA axit trifloaxetic

T£,0 triflometylsulfonic anhydrit

THF tetrahydrofuran

Chéit trung gian S-1:  Axit (2R,38)-3-(tert-butoxycarbonyl)-6,6,6-triflo-2-(3,3,3-
triflopropyl)hexanoic
CF3

. S
; OeMe
\l\‘;e '

HO

Chét trung gian S-1A: 3,3,3-triflopropyl triflometansulfonat
F
FsC” O\?S:)/ki
o (S-1A)

B sung TH,0 (24,88 mL, 147 mmol) vao dung dich da khudy lanh (-25°C)
chtra 2,6-lutidin (18,38 mL, 158 mmol) trong DCM (120 mL) trong 3 phtt, va hdn hop
duoc khudy trong 5 phut. B§ sung 3,3,3-triflopropan-1-ol (12 g, 105 mmol) vao hdn
hop phén {mg trong khoang thdi gian cach nhau 3 phit. Sau 2 gi, hén hop phan tng
duoc 1am 4m dén nhiét d6 trong phong va duge khudy trong 1 gio. Hon hop phan tmg
duge ¢6 dén mot nira thé tich, tiép d6 tinh ché bing cach dwa truc tiép 1én cot silicagel
(330g ISCO) va san phdm dugc rira giai bing DCM dé tao ra chit trung gian S-1A
(13,74 g, 53%) & dang dau khong mau. ' #™R (400 MHz, CDCls) 8 ppm 4,71 Q H, t, J
= 6,15 Hz), 2,49-2,86 (2 H, m).

Chét trung gian S-1B: (4S)-4-Benzyl-3-(5,5,5-triflopentanoyl)-1,3-oxazolidin-2-on
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o)

0
OJ\NJ‘\/\/CFa

(S-1B)

Bb sung tir tir oxalyl clorua (8,27 mL, 95 mmol) vao dung dich khudy tron
chura axit 5,5,5-triflopentanoic (14,76 g, 95 mmol) va DMF (0,146 mL) trong DCM (50
mL). Sau 2 gid, hdn hop duoc c6 dén kho. Binh thét cb riéng & dugc nap (S)-4-
benzyloxazolidin-2-on (16,75 g, 95 mmol) trong THF (100 mL) va tiép d6 1am mat dén
-78°C. Bb sung tir tir n-BuLi (2,5M, 37,8 mL, 95 mmol) vao dung dich nay trong 10
phtit, duge khudy trong 10 phut, va tiép d6 dung dich chira clorua axit trong THF (50
mL) néu trén dugc bd sung tir tir trong 5 phut. Hon hgp dugc khudy trong 30 phut, va
tiép d6 dugc 1am 4m dén nhiét do trong phong. Phéan tng duge dimg lai bang dung dich
nu6e bdo hoa NH4CL Tiép theo, 10% dung dich nuée LiCl duge bd sung tiép vao hdn
hop néu trén, va hdn hop duoc chiét bing Et,0. Lép hitu co duoc rira bing dung dich
nudc bdo hoa NaHCO3, tiép do béng nude mudi, dugc 1am kho (MgSO0,), dugc loc va
c6 dén khd. Phén can duge tinh ché bing sic ky SiO, (ISCO, cot 330 g, rira giai bing
gradien tir 100% hexan dén 100% EtOAc) dé tao ra san phdm trung gian S-1B; (25,25
g, 85%): ' "R (400 MHz, CDCls) 8 ppm 7,32-7,39 (2 H, m), 7,30 (1 H, d, J = 7,05
Hz), 7,18-7,25 (2 H, m), 4,64-4,74 (1 H, m), 4,17-427 2 H, m), 3,31 (1 H, dd, J =
13,35, 3,27 Hz), 3,00-3,11 (2 H, m), 2,79 (1 H, dd, /= 13,35, 9,57 Hz), 2,16-2,28 2 H,
m), 1,93-2,04 (2 H, m).

Chit trung gian S-1C: tert-Butyl (3R)-3-(((4S)-4-benzyl-2-ox0-1,3-0xazolidin-3-
- yl)cacbonyl)-6,6,6-triflohexanoat

0 Q Me
O)LN O\‘/Me
O Me
CF;

(S-10)
B6 sung NaHMDS (1,0M trong THF) (10,6 mL, 10,60 mmol) vao dung
dich lanh (-78°C), d4 khudy chita chét trung gian S-1B (3,03 g, 9,61 mmol) trong THF
(20 mL) trong diéu kién khi nito. Sau 2 gio, tert-butyl 2-bromoaxetat (5,62 g, 28,8
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mmol) nguyén chit dugc bd sung biang dng tiém & -78°C va tiép tuc khudy trén & cling
nhiét do. Sau 6 gid, hdn hop phan tng dugc 1am 4m dén nhiét d6 trong phong. Hén
hop phan timg duge phan b gitta NH,Cl bdo hoa va EtOAc. Pha hitu co duoc tach, va
pha nuéc duogc chiét bang EtOAc (3 14n). Céc chit hitu co da gom lai dugc rira bing
nuée mudi, dugc 1am khd (NayS0y), duoc loc va c6 dusi &p suét giam. Phén cin duoc
tinh ché bang sic ky nhanh (Teledyne ISCO CombiFlash Rf, 5% dén 100% dung mbi
A/B = hexan/EtOAc, REDISEP® SiO, 120g). Dang cd dic cua cac phin doan thich
hop tao ra chét trung gian S-1C (2,79 g, 67,6%) & dang dau nh6t khong mau: ! MR
(400 MHz, CDCl3) 8 ppm 7,34 (2 H, d, J = 7,30 Hz), 7,24-7,32 (3 H, m), 4,62-4,75 (1
H, m, J=10,17, 6,89, 3,43, 3,43 Hz), 4,15-4,25 (3 H, m), 3,35 (1 H, dd, J = 13,60, 3,27
Hz),2.84 (1 H, dd, J= 16,62, 9,57 Hz), 2,75 (1 H, dd, J= 13,35, 10,07 Hz), 2,47 (1 H,
dd, J = 16,62, 4,78 Hz), 2,11-2,23 (2 H, m), 1,90-2,02 (1 H, m), 1,72-1,84 (1 H, m),
1,44 (9 H, s).

Chét trung gian S-1D: Axit (2R)-2-(2-tert-butoxy-2-oxoetyl)-5,5,5-triflopentanoic

(0]

HO O\I\‘A/eMe
O Me
CFs (S-1D)
B sung dung dich chira LiOH (0,242 g, 10,11 mmol) va H,0, (2,065 mL,

20,21 mmol) vao dung dich lanh (0°C), da khudy chira chét trung gian S-1C (2,17 g,
5,05 mmol) trong THF (50 mL) va nu6e (15 mL) trong HyO (2 mL). Sau 10 phut, hdn
hop phan g dugc loai ra khoi bé bang, dugc khudy trong 1 gid, va tiép d6 lam mat
~ dn 0°C. Dung dich nu6c bdo hoa NaHCO; (25 mL) va dung dich nudc bdo hoa
NaysOs3 (25 mL) duoc bd sung vao hdn hop phéan tng, va hdn hop nay dugc khudy
trong 10 phut, va tiép d6 tién hanh c6 timg phin. Han hop thu duge duoc chiét bang
DCM (2 14n), duoc 1am lanh bing bing va axit hoa bang dung dich HCl dam dic dé
thu dwoc d@6 pH = 3. Hdn hop dugc lam bdo hoa bing NaCl rén, dugc chiét bing
EtOAc (3 lan), va tiép d6 dugc 1am khd qua MgSOQ,, duoc loc va cd dén diu khong
mau dé tao ra chét trung gian S-1D, 1,2514g, 92%): '"H NMR (400 MHz, CDCl) &
ppm 2,83-2,95 (1 H, m), 2,62-2,74 (1 H, m), 2,45 (1 H, dd, J = 16,62, 5,79 Hz), 2,15-
2,27 (2 H, m), 1,88-2,00 (1 H, m), 1,75-1,88 (1 H, m), 1,45 (9 H, s).
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Chit trung gian S-1:  Axit (2R,38)-3-(tert-butoxycarbonyl)-6,6,6-triflo-2-(3,3,3-
triflopropyl)hexanoic, va chét trung gian S-1E: axit (2R,3R)-3-(tert-butoxycarbonyl)-
6,6,6-triflo-2-(3,3,3-triflopropyl)hexanoic

)CFS CF,
0
= M M
O Me O Me
HO \}/ HO \}/
O Me (o] Me
CFs (S-1) CFs (S-1E)

Bb sung tur tr LDA (22,2 mL, 44,4 mmol, 2,0M) vao dung dich lanh (-
78°C) d4 khudy chira chét trung gian S-1D (5 g, 18,50 mmol) trong THF (60 mL) duoc
~ trong 7 phut. Sau khi khudy trong 2 gid, chit trung gian S-1A (6,38 g, 25,9 mmol)
duge bd sung vao hdn hop phan tmg trong 3 phut. Sau 60 phut, hdn hep phan tmg dugc
1am 4m dén -25°C (bang/MeOH/bang khd) va dugc khudy thém trong 60 phit & thoi
diém ma dung dich nudc bdo hoa NH,Cl duge b sung. Pha nuéc di téch riéng duge
axit héa bang dung dich HC1 IN dén d6 pH = 3, va tiép d6 dugc chiét bang Et,0. Lép
hitu co gom lai dugce rira bing nude mudi (2 14n), duge lam kho qua MgSOy4, duoc loc
va ¢ dé tao ra hdn hop véi ty 18 1:4 (I1:11E) (nhu duge x4c dinh béi ' H NMR) chira
chit trung gian S-1 va chat trung gian S-1E (6,00 g, 89%) & dang chét rin mau vang
nhat. ' H NMR (500 MHz, CDCls) & ppm 2,81 (1 H, ddd, J = 10,17, 6,32, 3.85 Hz),
2,63-2,76 (1 H, m), 2,02-2,33-(4 H, m), 1,86-1,99 (2 H, m), 1,68-1,85 (2 H, m), 1,47 (9
H, s).

B sung timg giot LDA (19 mL, 38,0 mmol, 2,0M trong THF/hexan/etyl
benzen) bang éng tiém vao dung dich da khudy, lanh (-78°C) chira hdn hop bao gdbm
chit trung gian S-1 va chit trung gian S-1E (5,97 g, 16,30 mmol) trong THF (91 mL)
trong 10 phut (nhiét do bén trong khong bao gidr vugt qua -65°C, dau do J-KEM®
trong dung dich phén ung). Hon hop dugc khudy trong 15 phit, va tiép d6 dwoc lam
4m dén nhiét do trong phong (bé nudce 24°C), dugc khudy trong 15 phut, va tiép d6 lam
mét dén -78°C trong 15 phut. BS sung EAICI (41 mL, 41,0 mmol, 1M trong hexan)
bang 6ng tiém (nhiét d6 bén trong khong bao gir vugt qua -55°C) vao hdn hop phan
tng duoc, va hdn hop duoc khudy trong 10 phut, va tiép d6 duoc 1am 4m dén nhiét do
trong phong (bé 24°C) trong 15 phut va tiép do dé nhiét do tre vé -78°C trong 15 phut.
Trong khi d6, binh ddy tron dung tich 1000 mL duge nap MeOH (145 mL) va 1am mat

trude dén -78°C. Bing cach khudy tron manh, hdn hop phén tmg duoc chuyén qua éng
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théng trong 5 phit vao MeOH. Binh thét ¢b dugc 14y ra khoi bé, bang duge bd sung,
sau d6 bd sung tir tir dung dich HCI IN (147 mL, 147 mmol). Qua trinh thoat khi duogc
quan sat khi HCI dugc bd sung. H3n hop phan tng duge 1am 4m dén nhiét do trong
phong khi qua trinh thoat khi gidm xubng. Hon hop phan tng duoc pha lodng béng
EtOAc (750 mL), bo hoa bing NaCl, va pha hitu co duoc tach, duge rira bing dung
dich chira kali florua (8,52 g, 147 mmol) va dung dich HCI IN (41 mL, 41,0 mmol)
trong nuée (291 mL), nuée mudi (100 mL), va tiép d6 duoc 1am khd (Na,SO4), duoc
loc vi ¢b trong chan khéng. ' H NMR chiig t6 ring san phdm 1a hn hop chira chit
trung gian S-1 va chét trung gian S-1E vdéi ty 16 9:1. Hén hop i 1am giau chira chét
trung gian S-1 va chit trung gian S-1E (6,12 g, >hiéu sut 99%) thu dugc & dang chét
rén mau hd phéch d&m: ' H NMR (400 MHz, CDCls) & ppm 2,64-2,76 (2 H, m), 2,04-
2,35 (4 H, m), 1,88-2,00 (2 H, m), 1,71-1,83 (2 H, m), 1,48 (9 H, s).

Quy trinh khac d tao ra chét trung gian S-1:

Chét trung gian S-1F: (2R,3S)-1 -Benzyl 4-tert-butyl 2,3-bis(3,3,3-triflopropyl)suxinat

CF;
0
B Me
~ M
0 O\}, e
0O Me
CFs (S-1F)

Bb sung kali cacbonat (4,06 g, 29,4 mmol) va benzyl bromua (2,9 mL,
24,38 mmol) vao dung dich da khudy chtra hdn hop d3 1am giau chita chét trung gian
S-1 va chét trung gian S-1E (5,98 g, 16,33 mmol) véi ty 1€ 9:1 trong DMF (63 mL),
hdn hop tiép d6 dugc khudy qua dém & nhiét d6 trong phong. Hdn hop phan tng duoc
pha loing bing EtOAc (1000 mL), dugc rira bing 10% LiCl (3 14n, mdi 1An 200 mL),
nuée mudi (200 mL), duge 1am khd (NaySOy), duoc loc, ¢d, va tiép d6 duge lam khd
qua chan khéng. Phin cin dwoc tinh ché bing sic ky SiO, bang céach sir dung gradien
toluen:hexan. Chat dong phén khéng dbi quang trung gian S-1F d3 tinh ché (4,81g,
65%) thu duge & dang ran khong mau: ' H NMR (400 MHz, cloroform-d) § 7,32-7,43
(m, 5H), 5,19 (d, J = 12,10 Hz, 1H), 5,15 (d, /= 12,10 Hz, 1H), 2,71 (dt, J= 3,52, 9,20
Hz, 1H), 2,61 (dt, J = 3,63, 9,63 Hz, 1H), 1,96-2,21 (m, 4H), 1,69-1,96 (m, 3H), 1,56-
1,67 (m, 1H), 1,45 (s, 9H).
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Chit trung gian S-1:  Axit (2R,38)-3-(tert-butoxycarbonyl)-6,6,6-triflo-2-(3,3,3-
triflopropyl)hexanoic
CF;

O\:\\‘:/:Me

(S-1)

Bb sung 10% paladi trén cacbon (Am, loai Degussa, 568,0 mg, 0,534 mmol)
vao dung dich chira cht trung gian S-1F (4,81 g, 10,54 mmol) trong MeOH (100 mL)
vao binh thét ¢b nén 4p H,. Binh ndy dugc lam sach bang N (4 14n), tiép d6 lam sach
bang H, (2 14n), va cudi ciing, duge nén &p dén 50 psi va lic qua dém. Binh phan Ung
dugce khir nén &p va lam Sach bang nito. Hdn hop duoc loc qua xelit®, duoc rira bing
MeOH va tiép d6 dugc ¢b va duge 1am kho qua chan khéng. Chét trung gian S-1 (3,81
g, hiéu sudt 99%)) thu duoc & dang rin khong mau: ' H NMR (400 MHz, cloroform-d)
8 2,62-2,79 (m, 2H), 2,02-2,40 (m, 4H), 1,87-2,00 (m, 2H), 1,67-1,84 (m, 2H), 1,48 (s,
9H).

Quy trinh khac d tao ra chét trung gian S-1:

Chéit trung gian S-1:  Axit (2R,35)-3-(tert-butoxycarbonyl)-6,6,6-triflo-2-(3,3,3-
triflopropyl)hexanoic
CF3

Me
O\\/ Me
Me
Chét trung gian S-1 & dang hdn hop véi cht trung gian S-1E duge didu ché

theo quy trinh turong tu nhur d4 néu trén tir chét trung gian S-1D @8 tao ra hén hop chira
chét trung gian S-1 va chét trung gian S-1E (8,60 g, 23,48 mmol) véi ty 18 1:2,2, duoc
lam giau bang cach sir dung LDA (dung dich 2,0M trong THF, etyl benzen va heptan,
28,2 mL, 56,4 mmol) va dietyl nhdm clorua (dung dich 1,0M trong hexan, 59 mL, 59,0
mmol) trong THF (91 mL). Sau tién hanh nhur d néu trén, nhan thiy rang phan cin thu
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dugc 12 hdn hop chita chit trung gian S-1 va chit trung gian S-1E véi ty 1€ 13,2:1
(bing ' H NMR), duoc xir ly nhu sau: Nguyén li€u thoé dugc hoa tan trong MTBE (43
mL). Hexan (26 mL) duoc nap tir tir vao hdn hop phan tmg ddng thdi duy tri nhiét do
duéi 30°C. Hon hop phan tmg duogc khudy trong 10 phut. Tiép theo, rert-butylamin (2,7
mL, 1,1 duong lugng) dugc nap tir tir trong thoi gian 20 phut, ddng thdi duy tri nhiét
do duéi 30°C. Quan sat thdy hién tuong tda nhiét trong qua trinh bd sung nay. Hn hop
phan tmg dugc khudy trong 2 gitr & nhiét d dudi 30°C va tiép d6 duge loc. Chét rin
duoc rira b@ing MTBE: hexan (80 mL) véi ty 1€ 5:3, va dich loc dugc ¢ va tich riéng.
Chét rin d4 loc dugc hoa tan trong diclometan (300 mL), duge ria bang dung dich HCI
IN (100mL), va 16p hitu co duge rira bing nude mudi (100 mL x 2), va tiép do dugce

c¢d dudi 4p sudt giam dudi nhiét d6 45°C @8 tao ra chit trung gian S-1 (5,46 g, 64%).
Quy trinh thir hai khac dé didu ché chét trung gian S-1:

Chét trung gian S-1G: tert-Butyl 5,5,5-triflopentanoat
0] MeMe
F3C\/\)J\O/‘<Me (S-1G)

B6 sung tert-butyl 2,2,2-tricloaxetimidat (11,46 mL, 64,1 mmol) vao dung
dich da khudy chira axit 5,5,5-triflopentanoic (5 g, 32,0 mmol) trong THF (30 mL) va
hexan (30 mL) & 0°C. Hdn hop dugc khudy trong 15 phit & 0°C. Bo triflorua eterat
(0,406 mL, 3,20 mmol) dugc bd sung va hdn hop phan tmg duge 1am 4m dén nhiét do
trong phong qua dém. B sung NaHCOj; rén (5 g) vao hdn hop phén Ung sach va duoc
khudy trong 30 phut. H5n hop dwoc loc qua MgSOy, va dugc rira bing hexan (200 mL).
Dung dich dugc @ yén trong 45 phut, va chit rin thu duge dugc loai bo bang céach loc
lai trén mang loc tuong ty MgSO,, dugc rira bang hexan (100 mL) va ¢d duéi 4p sut
giam ma khong c6 nhiét. Thé tich dugc giam xudng khoang 30 mL, duoc loc qua phéu
thity tinh sach, dugc rira bing hexan (5 mL), va tiép d6 dugc c6 dudi &p sut giam ma
khong c6 nhiét. Dau nguyén chét thu dugc duge loc qua dia loc mang nilon ¢& 0,45um
@8 tao ra chét trung gian S-1G (6,6 g, 31,4 mmol, hiéu suét 98%) & dang diu khong
mau: ' H NMR (400 MHz, CDCl3) & ppm 1,38 (s, 9 H) 1,74-1,83 (m, 2 H) 2,00-2,13
(m, 2 H) 2,24 (t, J= 17,28 Hz, 2 H).
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Chét trung gian S-1H: (4S)-4-(Propan-2-yl)-3-(5,5,5-triflopentanoyl)-1,3-oxazolidin-
2-on
0O o
o)LN/”\/\/CFg,
CH,
HsC (S-1H)

B sung timg giot oxalyl clorua (3,4 mL, 38,8 mmol) vao dung dich da
khudy chtra axit 5,5,5-triflopentanoic (5,04 g, 32,3 mmol) trong DCM (50 mL) va
DMF (3 giot) trong 5 phat. Dung dich dugc khudy cho dén khi toan bd qua trinh sui
bot giam xudng. Hdn hop phan tmg duoc ¢b dudi 4p suit giam d8 thu duge dau vang
nhat. Bb sung timg giot n-BuLi (2,5M trong hexan) (13,0 mL, 32,5 mmol) vao binh
thét ¢b riéng ré da nap dung dich chira (4S)-4-(propan-2-yl)-1,3-oxazolidin-2-on (4,18
g, 32,4 mmol) trong THF (100 mL) & -78°C bang 6ng tiém trong 5 phit. Sau khi khudy
trong 10 phut, clorua axit néu trén dugc hoa tan trong THF (20 mL), dugc bd sung qua
bng thoéng trong 15 phut. Hon hop phan tmg duoc 1am 4m dén 0°C, va duge 1am 4m
dén nhiét d trong phong bang bé 4m va dugc khudy qua dém. Bb sung NH4Cl b&o hoa
vao hdn hop phan tmg, va hdn hop dugc chiét bing EtOAc (2 14n). Céc chét hitu co di
gom lai dwoc rira bang nudc mudi, duge 1am kho (NayS0y), duoc loc va co dudi ap
sudt giam. Nguyén liéu thd dwoc tinh ché bing sic ky nhanh (Teledyne ISCO
CombiFlash Rf, 5% dén 60% dung moi A/B = hexan/EtOAc, REDISEP® SiO, 120g).
Dang c6 dic cta cac phan doan thich hop tao ra chit trung gian S-1H (7,39 g, 86%) &
dang d4u khéng mau: ' H NMR (400 MHz, CDCls) & ppm 4,44 (1 H, dt, J = 8,31, 3,53
Hz), 4,30 (1 H, t, J = 8,69 Hz), 4,23 (1 H, dd, J = 9,06, 3,02 Hz), 2,98-3,08 (2 H, m),
2,32-2,44 (1 H, m, J= 13,91, 7,02, 7,02, 4,03 Hz), 2,13-2,25 (2 H, m), 1,88-2,00 (2 H,
m), 0,93 3 H, d, J=7,05 Hz), 0,88 (3 H, d, /= 6,80 Hz).

Chét trung gian S-1I: (2S,3R)-fert-butyl  6,6,6-triflo-3-((S)-4-isopropyl-2-
oxooxazolidin-3-cacbonyl)-2-(3,3,3-triflopropyl)hexanoat, va chét trung gian S-17:
(2R,3R)-tert-butyl 6,6,6-triflo-3-((S)-4-isopropyl-2-oxooxazolidin-3-cacbonyl)-2-
(3,3,3-triflopropyl)hexanoat
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CF3 CF,4

0/4 CH, CHg
\ﬂcm ‘\S\ \ﬁCHs
H3C CHS CH3

(S-11) (S-1))

B sung n-BuLi (2,5M trong hexan) (14,7 mL, 36,8 mmol) vao dung dich
d3 khudy, lanh (-78°C) chira diisopropylamin (5,3 mL, 37,2 mmol) trong THF (59 mL)
trong diéu kién khi nito. H3n hop tiép d6 duoc lam 4m dén 0°C dé thu duoc dung dich
LDA 0,5M. Binh riéng r& dugc nap chét trung gian S-1H (2,45 g, 9,17 mmol). Nguyén
lidu dugc ddng soi hai 14n bang benzen (dAu khi vao RotoVap duoc twong thich véi
d4u vao nito d& loai trr hoan toan d6 ém), va tiép d6 toluen (15,3 mL) duoc bd sung.
Dung dich ndy dugc bd sung vao binh thét ¢b chira lithi clorua khd (1,96 g, 46,2
mmol). BS sung dung dich LDA (21,0 mL, 10,5 mmol) vao hdn hop thu dugc, 1am mat
dén -78°C, va hdn hop nay dugc khudy & -78°C trong 10 phut, tiép d6 dugc 1am 4m dén
0°C trong 10 phit, va tiép d6 1am mat dén -78°C. Bb sung toluen (15,3 mL) vao binh
phan g riéng ré& chira chét trung gian S-1G (3,41 g, 16,07 mmol), cling dd duoc ddng
s0i hai 1in bang benzen, hdn hop nay lam mét dén -78°C va LDA (37,0 mL, 18,5
mmol) duge bd sung vio. Dung dich thu dugc duoc khudy & -78°C trong 25 phut. 0
thoi diém nay, enolat c6 ngudn gbe tir este dugc chuyén qua 6ng thong vao dung dich
chtra oxazolidinon enolat va duogc khudy & -78°C thém 5 phut, tai d6 vach ngan dugc
loai bé va bdt rin bis(2-etylhexanoyloxy)ddng (9,02 g, 25.8 mmol) duoc bd sung
nhanh vao binh phan tmg va vach ngin duoc thay thé. Binh dugc 14y ra khoi bé lanh
ngay va duge ngdm vao bé nuéc dm (40°C) c6 tao xody nhanh va ddng thoi c6 su thay
'd6i mau séc tir mau ngoc lam sang mau nau. Hon hop phan tmg duoc khudy trong 20
phut, tiép d6 duoc db vao 5% dung dich nuéc NH4OH (360 mL) va duoc chiét bing
EtOAc (2 lan). Cac chit hiru co dd gom lai dwoc rira bing nude mubi, duge 1am khd
(N2;S0y), duge loc va ¢ dudi 4p sudt giam. Phan cin duoc tinh ché bing sic ky nhanh
(Teledyne ISCO CombiFlash Rf, 0% dén 60% dung méi A/B = hexan/EtOAc,
REDISEP® SiO, 120g). Dang cb dic clia cic phan doan thich hop chi ra rang hdn hop
chira chit trung gian S-11 va chét trung gian S-1J (2,87 g, 66%) & dang diu vang nhat
nhét. ' H NMR chi ra ring san phim 13 hdn hop chira cc chit ddng phan khong ddi
quang S-11:S-1J véi ty 1& 1,6:1nhu dwgc x4c dinh bang cach hop nhét céc vach bdi &
2,74 va 2,84 ppm: ' HNMR (400 MHz, CDCl;) § ppm 4,43-4,54 (2 H, m), 4,23-4,35 (5
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H, m), 4,01 (1 H, ddd, J = 9,54, 6,27, 3,51 Hz), 2,84 (1 H, ddd, J = 9,41, 7,28, 3,64
Hz), 2,74 (1 H, ddd, J= 10,29, 6,27, 4,02 Hz), 2,37-2,48 (2 H, m, J = 10,38, 6,98, 6,98,
3,51, 3,51 Hz), 2,20-2,37 (3 H, m), 1,92-2,20 (8 H, m), 1,64-1,91 (5 H, m), 1,47 (18 H,
s), 0,88-0,98 (12 H, m).

Chit trung gian S-1: Axit (2R,3 S)-3-(tert-butoxycarbonyl)-6,6,6-triflo-2-(3,3,3-
triflopropyl)hexanoic, va chét trung gian S-1E: axit (2R,3R)-3-(tert-butoxycarbonyl)-
6,6,6-triflo-2-(3,3,3-triflopropyl)hexanoic

)CF3 CF3
(@] z (0]
z Me M
M A oMe O Me
=YY ¥ D
O Me O - Me
CFs (S-1) CFy (S-1E)

Bb sung 1an luot hydro peroxit (30% trong nudce) (10,3 g, 91 mmol) va
LiOH (685,3 mg, 28,6 mmol) vao dung dich d4 khudy, lanh (0°C) chira chat trung gian
S-1I va chét trung gian S-1J (4,54 g, 9,51 mmol) trong THF (140 mL) va nuéc (42
mL). H8n hop duoc khudy trong 1 gid. G thoi didm nay nay, binh phan tng duogc loai
ra khéi bé lanh va tiép d6 duoc khudy trong 1,5 gidr. Bb sung dung dich NaHCO; bao
hoa (45 mL) va Na,SOs bdo hoa (15 mL) vao hdn hop phan tmg, va tiép d6 hdn hop
ndy duoc cd timg phan dudi 4p suit giam. Dung dich tho thu duge dugc chiét bang
DCM (3 lan). Pha nuéc duge axit hoa dén do pH = ~1-2 bing dung dich HCI 1N, duogc
chiét bing DCM (3 14n) va tiép d6 EtOAc (1 14n). Céc chat hitu co da gom lai dugc rira
béng nude mudi, duge 1am kho (Na;S0y), dugc loc va ¢d dudi 4p sut giam dé tao ra
hén hop chira cac san phim trung gian S-1 va S-1E (3,00 g, 86%) & dang dau khéng
mau: ' H NMR (400 MHz, CDCls) § ppm 2,76-2,84 (1 H, m, cht ddng phan khong dbi
quang 2), 2,64-2,76 (3 H, m), 2,04-2,35 (8 H, m), 1,88-2,00 (4 H, m), 1,71-1,83 (4 H,
m), 1,48 (9 H, s, chit dong phan khong ddi quang 1), 1,46 (9 H, s, chét ddng phan
khéng dbi quang 2); ' T ™R showed a 1,7:1 hén hop chira S-1E:S-1F bang cach hop
nhét cac pic for the r-butyl nhéms.

Chit trung gian S-1:  Axit (2R,38)-3-(tert-butoxycarbonyl)-6,6,6-triflo-2-(3,3,3-

triflopropyl)hexanoic, va chit trung gian S-1F: Axit (2R,3R)-3-(tert-butoxycarbonyl)-
6,6,6-triflo-2-(3,3,3-triflopropyl)hexanoic
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CF;
(0]
Me
O | _Me
HO
(0] \I\‘ll/e
(S-1) CFs (S-1E)

B& sung n-BuLi (2,5M trong hexan) (4,8 mL, 12,00 mmol) vao dung dich
lanh (-78°C) d4 khudy chira diisopropylamin (1,7 mL, 11,93 mmol) trong THF (19 mL)
trong diu kién khi nito. Hdn hop nay dugc khudy trohg 5 phut va tiép d6 dugc 1am 4m
dén 0°C. Trong binh riéng 18, bd sung tir tir dung dich LDA d3 diéu ché & trén vao
dung dich lanh (-78°C) d4 khudy chira hdn hop chita c4c san phim trling gian S-1 va S-
1E (1,99 g, 5,43 mmol) trong THF (18 mL) qua ng théng trong 25 phut. Hn hop nay
duge khudy trong 15 phit, tiép d6 dugc lam 4m dén nhiét d6 trong phong (duoc dit
trong bé nude 24°C) trong 15 phut, va tiép d6 1am mat tiép dén -78°C trong 15 phit. BS
sung Et;AIC1 (1M trong hexan) (11,4 mL, 11,40 mmol) vao hdn hop phan mg bing
bng tiém. Hdn hop nay dugc khudy trong 10 phut, duoc 1am 4m dén nhiét do trong
phong trong 15 phut va tiép d6 duoc 1am lanh trd lai dén -78°C trong 15 phut. Metanol
(25 mL) dugc bd sung nhanh, dugc tao xody manh ddng thdi lam 4m dén nhiét 4o
trong phong, va tiép d6 duoc ¢ con ~1/4 thé tich ban diu. Hdn hop nay dugc hoa tan
trong EtOAc va dugc rira bang dung dich HCI IN (50 mL) va bang (75 g). Pha nudc
duoc tich va duge chiét bing EtOAc (2 1in). Céc chit hiru co d3 gom lai duge ria
bing hdn hop chita KF (2,85¢g trong 75 mL nudc) va dung dich HCI IN (13 mL) [dung
dich thu dugc pH 3-4], tiép d6 bang nuée mudi, duoc 1am kho (Na,SO4), duoc loc va
cb dudi 4p sudt giam dé thu duoc hdn hop ddng phan khong d6i quang d 1am gidu véi
ty 18 9:1 (S-1:S-1E) (nhu dwoc x4c dinh béi ! H NMR) chita chét trung gian S-1 va
chét trung gian S-1E (2,13 g, >99%) & dang dAu vang nhat nhét: ' H NMR (400 MHz,
CDCl) 6 ppm 2,64-2,76 (2 H, m), 2,04-2,35 (4 H, m), 1,88-2,00 (2 H, m), 1,71-1,83 (2
H, m), 1,48 (9 H, s).

Chit trung gian S-2: Axit  (2R,3S)-3-(tert-Butoxycarbonyl)-6,6,6-triflo-2-(3-

fluoropropyl)hexanoic
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Chét trung gian S-2: Axit (2R,3S)-3-(tert-butoxycarbonyl)-7,7,7-triﬂo-2-(3,3,3-

triflopropyl)heptanoic, va chét trung gian S-2A: Axit (2R,3R)-3-(tert-butoxycarbonyl)-
7,7,7-triflo-2-(3,3,3-triflopropyl)heptanoic

)/CFa CF;
0] z 0] :
: Me = - ' M
O _Me (0] e
HO \i/ HO \l/
O Me O Me
CFy (S-2) CFs (S-2A)

Bb sung tir tir LDA (7,32 mL, 14,6 mmol) vao dung dich da khudy, lanh
(-78°C) chira chét trung gian S-1D (1,72 g, 6,36 mmol) trong THF (30 mL) trong 7
phat. Sau khi khudy trong 1 gio, 4,4,4-triflobutyltriflometansulfonat (2,11 g, 8,11
mmol) duoc bd sung vao hdn hop phan {mg trong 2 phiit. Sau 15 phit, hdn hop phan
tmg duoc 1am dm dén -25°C (baing/MeOH/bing khd) trong 1 gid, va tiép d6 1am mat
dén -78°C. Sau 80 phut, phan g duoc dimg lai bing dung dich nudc bao hoa NH4CI
(10 mL). Hn hop phan tmg dugc pha lodng tiép bang nudc mubi va dung dich dugc
diéu chinh dén gia trj pH = 3 bang dung dich HCI IN. Lép nude duge chiét bing ete.
Céc chit hitu co d& gom lai duoc rira bing nude mudi, duge 1am kho qua magie sulfat
khan, va ¢ dudi &p sudt giam dé tao ra hdn hop chira céc san phdm trung gian S-2 va
S-2A (2,29 g, 95%) & dang dau khong mau. ' H NMR (400MHz, cloroform-d) & 2,83-
2,75 (m, 1H), 2,64 (ddd, J = 9,9, 6,7, 3,6 Hz, 1H), 2,32-2,03 (m, 5H), 1,98-1,70 (m,
3H), 1,69-1,52 (m, 3H), 1,50-1,42 (m, 9H). ' H NMR chi ra ring hdn hop (S-2:S-2A)
chira cac chit ddng phén khong di quang vdi ty 16 1:4,5 bang cach hop nhét cac pic

ddi v&i nhom -Bu.
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Chit trung gian S-2: Axit (2R,3S)-3~(tert-butoxycarbonyl)-7,7,7-triflo-2-(3,3,3-
triflopropyl)heptanoic, va chat trung gian S-2A: Axit (2R,3R)-3~(tert-butoxycarbonyl)-
7,7,7-triflo-2-(3,3,3-triflopropyl)heptanoic

CF3 CF;

O\‘/ e HO O\‘/Me
Me

CFy (S-2) CFy (S-2A)
Hon hop chira chét trung gian S-2 va chét trung gian S-2A (2,29 g, 6,02

HO

mmol) dugc hoa tan trong THF (38 mL) d thu dugc dung dich khéng mau duge 1am
" mét dén -78°C. Tiép d6, LDA (7,23 mL, 14,5 mmol) (2,0M trong
Heptan/THF/etylbenzen) dugc bd sung tir tir vao hdn hop phan tmg trong 3 phut. Sau
khi khudy trong 15 phut, hdn hop phéan tng dugc dit trong bé nude & nhiét do trong
phong. Sau 15 phit, hdn hop phan tng niy dugc cho lai vao bé -78°C va tiép d6
dietylalumin clorua (14,5 mL, 14,5 mmol) (IM trong hexan) dugc bd sung tir tir trong
5 phut. Hon hop phéan tng duge khudy & -78°C. Sau 15 phut, hdn hop phéan tmg dugc
dat trong bé nudc & nhiét do trong phong trong 10 phit, va tiép d6 dugc 1am lanh tr&
lai &n -78°C. Sau 15 phut, phan tmg dugc dimg lai bing MeOH (30,0 mL, 741 mmol),
duogc 14y ra khoi bé -78°C va c6. B sung bing va HCI (60,8 mL, 60,8 mmol) vao hén
hop phén tmg va hdn hop thu dugc duge chiét bing EtOAc (2 14n 200 mL). Lép hitu
co duoc rira béng kali florua (3,50g, 60,3 mmol) trong 55 mL H,O va 17,0 mL dung
dich HC1 IN. Cac chét hiru co duoc 1am khé qua magie sulfat khan va ¢ dudi &p suét
giam dé tao ra hdn hdp d3 1am gidu chira chét trung gian S-2 va chét trung gian S-2A
(2,25g, hiédu suit 98%) & dang du mau vang sang. ' H NMR (400MHz, cloroform-d) &
2,83-2,75 (m, 1H), 2,64 (ddd, J = 9,9, 6,7, 3,6 Hz, 1H), 2,32-2,03 (m, 5H), 1,98-1,70
(m, 3H), 1,69-1,52 (m, 3H), 1,50-1,42 (m, 9H). ' H NMR chi ra ring chét ddng phan

khong dbi quang mong mudn: chét trung gian S-2 ¢6 ty 1€ 9:1.

Chét trung gian S-2B: (2R,3S)-1-benzyl 4-tert-butyl 2,3-bis(4,4,4-triflobutyl)suxinat
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B& sung benzyl bromua (1,20 mL, 10,1 mmoL) vao hdn hop di khudy véi
ty 16 9:1 chira chit trung gian S-2 va chét trung gian S-2A (2,24 g, 5,89 mmoL) v kali
cacbonat (1,60 g, 11,58 mmoL) trong DMF (30 mL). Hén hop phan tmg dugc khudy &
nhiét do trong phong trong 19 gid. Hon hop phan tmg dugc pha lodng bing etyl axetat
(400 mL) va dugc rira bang 10% dung dich LiCl (3 x 100 mL), nuéc mudi (50 mL), va
tiép d6 duoc 1am kho qua magie sulfat khan, duoc loc va c6 dén kho trong chan khong.
Phan cin dugc tinh ché bing sic ky nhanh (Teledyne ISCO CombiFlash 0% dén 100%
dung mdi A/B = hexan/EtOAc, REDISEP® SiO, 220 g, phat hién & 254 nm, va kiém
tra & 220 nm). Dang c6 dic cla céc phan doan thich hop tao ra chét trung gian S-2B
(1,59 g, 57,5%). HPLC: RT = 3,863 phut (¢t CHROMOLITH® SpeedROD 4,6 x 50
mm, 10-90% dung dich nudc metanol trong 4 phut chira 0,1% TFA, 4 mL/pht, kiém
tra & 220 nm), ' H NMR (400MHz, cloroform-d) & 7,40-7,34 (m, 5H), 5,17 (d, J= 1,8
Hz, 2H), 2,73-2,64 (m, 1H), 2,55 (td, J = 10,0, 3,9 Hz, 1H), 2,16-1,82 (m, 5H), 1,79-
1,57 (m, 3H), 1,53-1,49 (m, 1H), 1,45 (s, 9H), 1,37-1,24 (m, 1H).

Chét trung gian S-2: Axit (2R,3S)-3-(tert-butoxycarbonyl)-6,6,6-triflo-2-(4,4,4-
triflobutyl)hexanoic

(8-2)

B6 sung 10% Pd/C (510 mg) vao dung dich da khudy chira chét trung gian
S-2B (1,59 g, 3,37 mmoL) trong MeOH (10 mL) va EtOAc (10 mL) trong diéu kién
nito. Khong khi dugc thay bing hydro va hdn hop phan tmg dugce khudy & nhiét do
trong phong trong 2,5 gid. Chét xiic tic paladi duge loc bd qua mang polycarbonat 4

pM va duge rira bing MeOH. Dich loc duoc ¢d dudi 4p sut giam @& thu duge chét
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trung gian S-2 (1,28 g, 99%). ' H NMR (400MHz, cloroform-d) & 2,76-2,67 (m, 1H),
2,65-2,56 (m, 1H), 2,33-2,21 (m, 1H), 2,17-2,08 (m, 3H), 1,93 (dtd, J = 14,5, 9,9, 5,2
Hz, 1H), 1,84-1,74 (m, 2H), 1,70-1,52 (m, 3H), 1,48 (s, 9H).

Chat trung gian A-1: (2-amino-3 -metylphenyl)(3-flophenyl)metanon
NH,

(0]
Me F

Chét trung gian A-1A: 2-amino-N-metoxy-N,3-dimetylbenzamit

M
e Yl

\

N—\ NH;
Me-O O (A-1A)

B sung axit 2-amino-3-metylbenzoic (11,2 g, 74,1 mmol) va N,O-
: dimétylhydroxylamin hydroclorua (14,45 g, 148 mmol) trong DCM (500 mL) vao binh
thét ¢b d4y tron dung tich 1L dé thu duoc huyén phii mau ndu nhat. Hdn hop phan g
duoc xir Iy bang Et;N (35 mL), HOBT (11,35 g, 74,1 mmol) va EDC (14,20 g, 74,1
mmol) va tiép d6 duoc khudy & nhiét do trong phong trong 24 giv. Hon hop tiép d6
dugc rira bang 10% LiCl, va tiép d6 dugc axit héa bang dung dich HCI IN. Lép hiru co
duoc rira lién tuc béng'IO% LiCl va dung dich nuéc NaHCOs. Lép hitu co duge loai
mau bang than, dugc loc, va dich loc duoc 1am kho qua MgSO,. Hon hop nay duoc loc
va ¢ @ thu dugc 13,22 g (hidu suit 92%) chét trung gian A-1A. MS(ES): m/z = 195,1
[M+H"]; HPLC: RT = 1,118 phut. (H,0/MeOH véi TFA, CHROMOLITH® ODS S5
4,6 x 50 mm, gradien = 4 phut, budc song = 220 nm); 'H NMR (500MHz, cloroform-
d) 8 7,22 (dd, J = 7,8, 0,8 Hz, 1H), 7,12-7,06 (m, 1H), 6,63 (t, J = 7,5 Hz, 1H), 4,63
(br. s., 2H), 3,61 (s, 3H), 3,34 (s, 3H), 2,17 (s, 3H).

Chét trung gian A-1: (2-amino-3 -metylphenyl)(3-flophenyl)metanon

(A-1)
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Trong binh thét ¢b day tron dung tich 500mL, dung dich chira 1-flo-3-
iodobenzen (13,61 mL, 116 mmol) trong THF (120 mL) dugc 1am lanh & bé -78°C.
Dung dich chita n-BuLi, (2,5M trong hexan, 46,3 mL, 116 mmol) dugc bd sung ting
giot trong 10 phut. Dung dich nay duoc khudy & -78°C trong 30 phut va tiép d6 duoc
cho phan {mg véi dung dich chira chét trung gian A-1A (6,43 g, 33,1 mmol) trong THF
(30 mL). Sau 1,5 gid, hdn hop phan tmg dugc bd sung vap hdn hop chira bing va dung
dich HCI 1N (149 mL, 149 mmol) va binh thét ¢d phéan tmg dugc rira bing THF (5 ml)
va duge gdp v6i Hon hop nude. Hon h@ thu dugc duge pha lodng bing 10% dung
dich nuée LiCl va @6 pH dugc diéu chinh d¢n 4 bang dung dich NaOH IN. Tiép d6,
hdn hop dugc chiét bang Et,0, dugc rira bing nude mudi, dugc 1am khod qua MgSOs,,
duogc loc va ¢d. Phén cin thu duge dugc tinh ché béng séc ky silicagel (220g ISCO),
rira gii bing gradien tir 10% EtOAc/hexan dén 30% EtOAc/hexan dé tao ra chit trung
gian A-1 (7,11 g, 94% hiéu suit) & dang diu. MS(ES): m/z = 230,1 [M+H']; HPLC:
RT = 2,820 phut, P tinh khiét = 99%. (H,0/MeOH véi TFA, CHROMOLITH® ODS
S5 4,6 x 50 mm, gradien = 4 phut, budc song = 220 nm).

Céc hop chat dugc liét ké & Bang 1 duéi day (Cac san phdm trung gian A-2
dén A-9) dugc diéu ché theo quy trinh tdng hop chung da néu déi véi cht trung gian

A-1, bang cach st dung anilin va chit phan tmg hiru co kim loai thich hop.

Bang 1
Chét trung Cau tric ~ Tén HPLC RT | LC/MS
gian (phat) | [M+H]"
A2 Cl (2-amino-3-clophenyl)(3,4- 1,15 260
NH, .
O dimetylphenyl)metanon
0]
Me
Me
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Chét trung Chu truc Tén HPLC RT | LC/MS
gian (phat) | [M+H]"
A-3 ¢l N (2-amino-3-clophenyl)(3,5- 1,16" 260

2
O dimetylphenyl)metanon
0]
Me O
Me
A-4 Me (2-amino-3-metylphenyl)(3- 2,617 246,2
NH
O 2 clophenyl)metanon
O
Cl
A-5 CF3 (2-amino-3-(triflometyl) 2,717 280,3
NH
O 2 phenyl)(m-tolyl)metanon
O
Me
A-6 A (2-amino-3-xyclopropoxyphenyl) 3,32° 254
(0]
NH, (phenyl)metanon
L,
A-7 Me \H (2-amino-3-metylphenyl)(3- 1,09* 279,9
2

(triflometyl)phenyl) metanon
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Chat trung Chu triic Tén HPLCRT | LC/MS
gian (phat) | [M+H]"
A-8 Me (2-amino-3-metylphenyl)(4- 2,08 230,09

O e flophenyl)metanon
0
P
A-9 Me (2-amino-3-metylphenyl) 0,98’ 212
O Ne (phehyl)metanon
0

! H,0/CH5CN véi TFA, BEH C18 1,75um, 2,1x50mm, gradien = 2 phut, buéc séng =
220 nm.

2 H,O/MeOH véi 0,1%TFA, Luna C18 3um, 4,6x30mm, gradien = 3,5 phut, buéc séng
= 220.

3 MeOH/H,0/0,1%TFA, Waters Sunfire C18 3,5p, 2,1x30mm, ImL/phat, 4 phut

gradien, budc song = 254 nm.

* H,O/CH3CN véi 0,05%TFA, BEH C18 1,7um, 2,1x50mm, gradien (2%-98%) =1
phut, budc séng = 220.

° H,0/MeOH véi O,I%TFA, PHENOMENEX® 2,5um, 2,0x30mm, gradien = 2 pht,
bude song = 220.
Chét trung gian A-10: (2-amino-3 -isopropylphenyl)(3-clophenyl)metanon
' Cl
HN, )
O
Me (A-10)
2-Isopropylanilin (3 mL, 21,19 mmol) dugc bd sung timg giot vao dung

dich chura tricloboran (1M trong diclometan) (23,31 mL, 23,31 mmol) va dicloetan (50
mL) & 0°C va hdn hop duogc khudy trong 10 phut. Tiép theo, 3-clorobenzonitril (5,83 g,
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42,4 mmol), sau d6 nhom triclorua (3,11 g, 23,31 mmol) dugc bd sung va hdn hop
duoc khudy & 0°C trong 25 phut. Bé bing dugc loai bd va hdn hop duoc gia nhiét t6i
75°C qua dém. Tiép d6, hdn hop duoc 1am mét dén nhiét do trong phong. Tiép theo,
HCI 6N (60 mL, 10 dwong luong) dugc bd sung va hdn hop duoc gia nhiét téi 75°C.
Sau 4 gid, HCI 12N (10 mL) dwoc bd sung va tiép tuc gia nhiét qua dém & 75°C. Hén
hop dugc lam mat dén nhiét d6 trong phong, dugc chuyén vao binh thét cb
Erlenmeyer, dugc pha lofing bing etyl axetat, lam mét dén 0°C, va do pH dugc tang 1€n
~ cén thin dén 10 bing 50% dung dich nuéc NaOH. Hn hop thu dwoc dugc chiét bing
etyl axetat (4 14n). Dich chiét etyl axetat dwoc gop lai, dwoc rira bing nude mudi, duge
1am khd qua natri sulfat khan, dugc loc va ¢ dé thu duge diu mau hd phéch trong.
Diu nay duogc tao huyén phu trong lugng tbi thidu heptan va tinh ché trén hé sic ky
huéng din ISCO (220 g vo silic dioxit, rira giai bang 0-20% etyl axetat/heptan, 150
mL/phtt) dé tao ra chit trung gian A-10 (2,85 g, 10,41 mmol, hiéu suit 49,1%). HPLC
RT = 3,876 phut tir 10/90 dén 90/10 (MeOH/H,0/0,1%TFA, Waters Sunfire C18
3,5um, 2,1x30mm, 1mL/phut, 4 phut gradien, budc song = 254 nm); MS(ES): m/z =
274 [M+H+]§ 'H NMR (400MHz, cloroform-d) & 7,63 (t, J = 1,7 Hz, 1H), 7,55-7,48
(m, 2H), 7,44-7,29 (m, 3H), 6,65 (t, J = 7,7 Hz, 1H), 6,43 (br. s., 2H), 3,11-2,87 (m,
1H), 1,34 (d, J = 6,8 Hz, 6H).

Céc hop chit duoc liét ké trong Bang 2 dudi ddy (Céc san phim trung gian
A-11 dén A-14) duoc diéu ché theo quy trinh tdng hop chung d3 md ta déi voi chét
trung gian A-10, bang cach sir dung anilin va aryl nitril thich hop, thu duge bing cac
phuong phap da biét d6i véi chuyén gia trong linh vuc k¥ thuét.
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Chét trung Chu tric Tén HPLC RT | LC/MS
gian (phat)! | [M+H]"
A-11 Et Ny (2-amino-3-etylphenyl)(3- 3,65 260
o clophenyl)metanon
. O cl
A-12 Et (2-amino-3-etylphenyl)(m-tolyl) 3,59 240
2 metanon
o)
O Me
A-13 Me.__Me (2-amino-3-isopropylphenyl)(m- 3,68 254
O NHz tolyl)metanon
o)
O Me
A-14 (2-amino-3-isopropylphenyl) 3,45 240

Me.__Me
N

;
Q)

(phenyl)metanon

! MeOH/H;0/0,1%TFA, Waters Sunfire C18 3,5u, 2,1x30mm, ImL/phat, 4 phut

gradien, budc séng = 254 nm.

Chét trung gian A-15: (2-amino-3 -xyclopropoxyphenyl)(m-tolyl)metanon

NH,

VO

(0]
Me

Chét trung gian A-15A: Axit 3-hydroxy-2-nitrobenzoic

HO  NO,

@—/(O

OH (A-15A)
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Bb sung axit 3-clo-2-nitrobenzoic (10 g, 49,6 mmol) va dung dich kali
hydroxit (40 g, 727 mmol) trong nudc (70 mL) vao binh thét ¢b dung tich 250mL.
Huyén phu dic dugc gia nhiét t6i nhiét d6 hdi Iuu trong 12 gid. Dung dich duoc lam
lanh bang bang va d6 pH duoc ting cin than 1én dén 3 bing dung dich HC1 dam dic.
Hbn hop nuée duge chibt bﬁng EtOAc (3 14n). Cac 16p hitu co duge gbp lai, duge rira
bang nudc mudi, duge 1am khd bing natri sulfat va duoc cd trong chan khong. Hon
hop san phdm thé duoc hoa tan trong diclometan va két tia mau vang thu dugc duoc
" loc @ tao ra chét trung gian A-15A (6 g, 32,8 mmol, hiéu suit 66,0%). HPLC: RT =
0,85 phut (H,0/MeOH véi TFA, Sunfire C18 3,5um, 2,1 x 30 mm, gradien = 4 phut,
buée séng = 220 nm); MS(ES): m/z = 206 [M+Na]"; ' H NMR (400MHz, cloroform-d)
8 7,56-7,35 (m, 1H), 7,23 (dd, J = 17,9, 1,5 Hz, 1H).

Chét trung gian A-15B: Metyl 3-hydroxy-2-nitrobenzoat

HO  NO,
o)

OMe (A-15B)

Bb sung tir tir thionyl clorua (9,96 mL, 137 mmol) vao binh thét ¢b dung
tich 100mL chira MeOH (60 mL) & 0°C. Dung dich nay dugc khudy & 0°C trong 30
phit, va tiép d6 chat trung gian A-15A (10 g, 54,6 mmol) duoc bd sung. Dung dich
phan tmg duoc gia nhiét t6i nhiét ¢ hdi luu trong 6 gid. Hdn hop phan tmg dugc cd
dén khd dé thu dugc phan cin mau vang sang. Hdn hop san phidm thd dwoc tinh ché
bing cach sic ky silicagel (0% dén 100% EtOAC/heptan trong 15 pht, cot 80 g) dé
thu duge san phdm mong mudn (10,2 g, hiéu suit 95%). HPLC: RT = 1,75 phut
(H,O/MeOH véi TFA, Sunfire C18 3,5um, 2,1 x 30 mm, gradien = 4 phut, budc séng
=220 nm); MS(ES): m/z =220 [M+Na]"; ' H NMR (400MHz, cloroform-d) & 7,60 (dd,
J=38,5,7,4 Hz, 1H), 7,33-7,22 (m, 5H), 7,10 (dd, J = 7,5, 1,3 Hz, 1H), 3,96 (s, 3H).

Chét trung gian A-15C: Metyl 2-nitro-3 -(vinyloxy)benzoat

0]
O,N OMe
0O
=/ (A-15C)

Hon hop chita ddng (1) axetat (11,98 g, 65,9 mmol) va diclometan (80 mL)
duoc khudy & nhiét d6 trong phong trong 10 phut, truée khi bd sung hop chét 2.4,6-
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trivinyl-1,3,5,2,4,6-trioxatriborinan:pyridin (1:1) (10,63 g, 44,2 mmol, 0,67 duong
luong), chét trung gian A-15B (13 g, 65,9 mmol), pyridin (26,7 mL, 330 mmol), va
zeolit (1 g). Hon hgp mau xanh da trdi sim thu dugc duge khudy & nhiét do trong
phong trong 5 ngay, ddng thdi hdn hop phan tng nay duoc dé trong khong khi. Hon
hop phan tmg duoc loc qua miéng 16t CELITE® va duge ria bang diclometan. Dich
loc duoc rira bing dung dich nuéc amoni axetd 3M (2 14n), nude, nude mudi, va tiép
d6 duge lam khé va dugc cb trong chan khong. HOn hop san phdm thd duoc tinh ché
bang cach sic ky silicagel (0% dén 20% EtOAC/DCM trong 15 phut, cot 120 g) dé thu
duoc chat trung gian A-15C (7,42 g, 33,2 mmol, hiéu sut 50,4%). HPLC: RT = 2,487
phut (H,O/MeOH v6i TFA, Sunfire C18 3,5um, 2,1 x 30 mm, gradien = 4 phut, budc
séng = 220 nm); MS(ES): m/z = 246 [M+Na]*; ! H NMR (400MHz, cloroform-d) &
7,77 (dd, J = 7,8, 1,2 Hz, 1H), 7,55 (t, J = 8,1 Hz, 1H), 7,38’(dd, J=128,4, 13 Hz, 1H),
6,61 (dd, J = 13,6, 5,9 Hz, 1H), 4,95 (dd, J = 13,6, 2,4 Hz, 1H), 4,69 (dd, J = 5,9, 2.4
Hz, 1H), 3,93 (s, 3H), 1,56 (s, 1H), 0,03 (s, 1H).

Chét trung gian A-15D: Metyl 3-xyclopropoxy-2-nitrobenzoat
NO, O
0)

7 \©/U\0Me
(A-15D)

Dung dich chita axit 2,2,2-tricloaxetic (16,30 g, 100 mmol) trong
diclometan (100 mL) dugc bd sung tir tir qua phéu bd sung vao dung dich chira
dietylzinc (1M hexan, 100 mL, 100 mmol) & -10°C trong diéu kién khi nito. Hn hop
phan tmg dugc khudy trong 10 phit, va tiép d6 diiodometan (8 mL, 100 mmol) dugc
bd sung timg giot bing éng tiém, va hdn hop phan tmg dugc khudy trong 10 phit.
Dung dich chira chét trung gian A-15C (7,42 g, 33,2 mmol) trong diclometan (20 mL)
dugc bd sung tir tir qua phu bd sung. Dung dich dugc 1am 4m dén nhiét do trong
phong qua dém. Hon hop phan tmg tiép d6 dugc lam mét dén 0°C va duge dimg lai
bang HC1 1M. Hdn hop phan g dugc chuyén vao phéu chiét, va 16p nudce duge chiét
bang diclometan (3 1an). Cac dich chiét da gop lai duoc rira bang natri bicacbonat bao
hoa, nuéc va nude mudi, duoc lam khd qua natri sulfat khan, dugc loc va c6. Hon hop
san phim thd dugc tinh ché bang sic ky silicagel (0% EtOAC/heptan trong 15 phtt, cot
220 g) d tao ra chat trung gian A-15D (4,7 g, 19,81 mmol, hiéu suit 60,0%). HPLC:
RT = 2,66 phut (H,O/MeOH véi TFA, Sunfire C18 3,5um, 2,1 x 30 mm, gradien = 4

-75-



23526

phat, buéc séng = 220 nm); MS(ES): m/z = 260 [M+Na]"; ' H NMR (400MHz,
cloroform-d) 6 7,68-7,57 (m, 2H), 7,57-7,41 (m, 1H), 4,03-3,82 (m, 4H), 0,94-0,78 (m,
4H).

Chét trung gian A-15E: Axit 3-xyclopropoxy-2-nitrobenzoic
NO, O
(0)

A
(A-15E)

Dung dich chira chét trung gian A-15D (4,7 g, 19,81 mmol) trong THF (30
mL) va MeOH (30 mL) dugc xir Iy bing dung dich chira lithi hydroxit (2,88 g, 120
mmol) trong nuéc (15 mL, 833 mmol). Hdn hop dugce khudy & nhiét do trong phong
trong 2 gid. Dung mdi hitu co duge loai ra dudi ap suét giam. Huyén phu dic trong
nude thu duge duge pha loang béng nudc, duge axit hda b?mg HCI 1M va duge chiét
bang etyl axetat (3 14n). C4c dich chiét dugc gop lai va dugc rira bang nude mudi, duoc
lam khd qua natri sulfat khan, dugc loc va ¢d dé tao ra chét trung gian A-15E (4,35 g,
19,8 mmol, 98% hiéu suét). HPLC: RT = 2,186 phut (H,O/MeOH v6i TFA, Sunfire
C18 3,5um, 2,1 x 30 mm, gradien = 4 phtt, budc séng = 220 nm); MS(ES): m/z = 246
[M+Na]; ' H NMR (400MHz, cloroform-d) & 7,76 (dd, J = 7,7, 1,8 Hz, 1H), 7,68-7,46
(m, 2H), 4,02 (tt, J = 6,0, 2,9 Hz, 1H), 1,00-0,52 (m, 4H).

ChLét trung gian A-15F: Axit 2-amino-3-xyclopropoxybenzoic
NH, O
0)

e
(A-15F)

Hdn hop chira chét trung gian A-15E (420 mg, 1,882 mmol), kém (1230
mg, 18,82 mmol), va amoni clorua (1007 mg, 18,82 mmol) trong etanol (10 mL) va
nuéce (5 mL) duge khudy & nhiét do trong phong trong 5 phut. Hon hop phan tmg duoc
co trong chan khong va tiép &6 hdn hop phéan tng duoc pha losing bang nuée. Hon hop
duoc axit hoa nhe va tiép d6 dwoc chiét bang DCM (2 14n). Céc chét hitu co di gom lai
duoc 1am khd qua NaySOy, va ¢d dé thu dugc chét trung gian A-15F & dang dau mau
nau. HPLC: RT = 1,96 phut (H,O/MeOH véi TFA, Sunfire C18 3,5um, 2,1 x 30 mm,
gradien = 4 phut, budc séng = 220 nm); MS(ES): m/z = 194,12 [M+H]"; ! H NMR
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(400MHz, metanol-ds) & 7,67-7,43 (m, 1H), 7,23 (dd, J = 7.9, 1,1 Hz, 1H), 6,62 (s,
1H), 3,82 (s, 1H), 0,82-0,63 (m, 4H).

Chét trung gian A-15G: 8-xyclopropoxy-2-metyl-4H-benzo[d][1,3]oxazin-4-on

O (A-15G)

Dung dich chira chét trung gian A-15F (1 g, 5,18 mmol) va axetic anhydrit
(4,88 ml, 51,8 mmol) dugc gia nhiét dén 140°C trong 1 gid. Hon hop phéan tmg duoc
1am lanh va duoc cd trong chan khong, va Phén cin dwoc pha lodng bing toluen va c6
& tao ra chét trung gian A-15G. HPLC: RT = 1,22 phuat (H,0/MeOH véi TFA, Sunfire
C18 3,5um, 2,1 x 30 mm, gradien = 4 phut, budc song = 220 nm); MS(ES): m/z =
218,12 [M+H]"; ' H NMR (400MHz, cloroform-d) & 7,82 (dd, J = 7,9, 1,3 Hz, 1H),
7,71 (dd, J = 8,1, 1,3 Hz, 1H), 7,55-7,37 (m, 1H), 4,02-3,75 (m, 1H), 2,52 (s, 3H),
1,08-0,74 (m, 4H).

Chét trung gian A-15H: N-(2-xyclopropoxy-6-(3-metylbenzoyl)phenyl)axetamit
Me

O~ 'NH O
0 Me
v/ (A-15H)

Dung dich chira chét trung gian A-15G (1 g, 4,60 mmol) trong ete (5 mL)
va toluen (10 mL) dugc 1am mat dén -10°C (metanol/bing). Dung dich chia m-
tolylmagie bromua (5,06 mL, 5,06 mmol) dugc bb sung timg giot trong thdi gian 10
phut. Sau khi bd sung hoan toan, binh thét ¢b duogc 14y ra khoi bé bang va dugc khudy
& nhiét do trong phong trong 1,5 gid. Dung dich tiép d6 dugc lam mat dén -10°C va 40
'mL dung dich HCI 1IN dugc bd sung. H3n hop dugc pha lodng bang etyl axetat (50
mL). Pha hitu co dugc rira bang NaOH 0,5M, tiép d6 bing nude, va tiép d6 duge co
trong chan khong. Phan cin duoc sir dung nguyén dang & phan tmg tiép theo. HPLC:
RT = 2,808 phut (H,O/MeOH véi TFA, Sunfire C18 3,5um, 2,1 x 30 mm, gradien = 4
phit, budce séng = 220 nm); MS(ES): m/z = 310,05 [M+H]".
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Chét trung gian A-15: (2-Amino-3-xyclopropoxyphenyl)(m-tolyl)metanon
NH,

0]
o Me
7 (A-15)

Dung dich chira chét trung gian A-15H (495 mg, 1,6 mmol) trong etanol (10
mL) va HCI 6N (5 mL) dugc gia nhiét & 90°C trong 4,5 gid. Hén hop phan tmg duogc
cb, va tiép d6 dugc pha lodng bang 10 mL nudc, va dugc chiét bing etyl axetat (3
14n50 mL). Céc pha hitu co dd gop lai dugc rira bing natri hydroxit 1N, duge lam kho
qua NaysO4 va dugce cd trong chan khéng. Hon hop san phdm thd duoc tinh ché bing
cach sic ky silicagel (0% dén 100% EtOAC/heptan trong 10 phut, cot 12 g) dé tach
chét trung gian A-15 (250 mg, 0,935 mmol, hiéu suét 58,4%) ¢ dang ddu mau vang.
Hi’LC: RT = 3,58 phut (H,O/MeOH vé&i TFA, Sunfire C18 3,5um, 2,1 x 30 mm,
gradien = 4 phut, budc séng = 220 nm); MS(ES): m/z = 268,02 [M+H]".

Céc hop chét duoc liét ké trong Bang 3 dudi ddy (Céc san phim trung gian
A-16 dén A-17) duoc diéu ché theo quy trinh téng hop chung da md ta dbi véi chat
trung gian A-15, bang c4ch st dung anilin va chét phén ung hitu co kim loai thich hop,
thu dugc bing cach cac phuong phap da biét dbi véi chuyén gia trong linh vuc k¥

thuat.
Bang 3
Chét trung Céu tric Tén HPLC RT | LC/MS
gian : (phat)' | [M+H]
A-16 OMe (2-amino-3-metoxyphenyl)(3- 2,15 262

NH,

O clophenyl)metanon
O

Cl
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Chét trung CAu truc Tén HPLC RT | LC/MS
gian (phat)! | [M+H]"
A-17 OMe (2-amino-3-metoxyphenyl)(4- 2,14 262

NH,

L,
C)

Cl

clophenyl)metanon

"H,O/CH;CN véi NH4OAc, PUROSPHER® STAR RP-18 3,5 um, 4x55 mm, gradien

= 2 phut, budc séng = 220 nm.

Chét trung gian A-18: (2-amino-3-clophenyl)(m-tolyl)metanon

CIMe
O (A-18A)

Dung dich chira axit 3-clo-2-nitrobenzoic (2,5 g, 12,40 mmol) trong

NH,

Cl l

NO, O

(@)
oo
(A-18)

Chét trung gian A-18A: (3-clo-2-nitrophenyl)(m-tolyl)metanoh

tetrahydrofuran (50 mL) duoc xir Iy bang oxalyl clorua (1,194 mL, 13,64 mmol), sau
d6 bang DMF (0,096 mL, 1,240 mmol). Hon hop phan tmg dugc khudy & nhiét do
trong phong trong 2 gi¢. Sau khi 1am ngudi dén 0°C, dung dich 1M chita m-tolylmagie

bromua (24,81 mL, 24,81 mmol) dugc bd sung. Sau 1 gidy, phin m-tolylmagie bromua

khac (24,81 mL, 24,81 mmol) dugc bd sung. Sau 1 gid, hdn hop phan ung dugce phan
bd gifta etyl axetat (200 mL) va dung dich HCl 1N (150 mL). Lép nuéc duoc chiét
bing etyl axetat (2 14n, mdi 14n 100 mL). Cac pha hitu co da gdp lai duge lam khd qua

Na,S04, dugc loc va cd. Nguyén liéu tho dugc tinh ché bang sic ky nhanh (Teledyne
ISCO CombiFlash Rf, 0% dn 100% dung mdi A/B = etyl axetat/heptan, REDISEP®
SiO, 120g) & tao ra chit trung gian A-18A (0,700 g, 21%). ' H NMR (400MHz,
DMSO-dg) 6 8,04 (dd, J=8,1, 1,1 Hz, 1H), 7,82 (t, J=7,9 Hz, 1H), 7,71 (dd, J = 7,7,

1,1 Hz, 1H), 7,66-7,54 (m, 3H), 7,52-7,46 (m, 1H), 2,40 (s, 3H).
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Chét trung gian A-18:

Hon hop chira chét trung gian A-18A (0,710 g, 2,58 mmol) trong THF (7,5
mL), etanol (14,75 mL) va nuéc (3,7 mL) duge xir 1y bing dung dich nuéc amoni
clorua béo hoa (4 mL) va bot sit (0,647 g, 11,59 mmol). Tiép d6, hdn hop nay duge gia
nhiét ¢én 100°C, ddng thoi khudy tron. Sau 2 gid, hdn hop phan img duoc loc qua
xelit® va dich loc dugc phan bd giita etyl axetat (100 mL) va dung dich nuéc
NaHCOsbdo hoa (75 mL). Lép nude duge chiét bing etyl axetat (1x50 mL). Céc pha
hiru co da gdp lai duoc lam khé bang Na,SO4, duge loc va cb. Nguyén liéu thé dugc
tinh ché bing sic ky nhanh (Teledyne ISCO CombiFlash Rf, 0% dén 100% dung méi
A/B = etyl axetat/heptan, REDISEP® SiO, 24g) dé tao ra chét trung gian A-18 (0,417
g, 66%). ' H NMR (400MHz, DMSO-dg) & 7,56 (dd, J = 7.8, 1,4 Hz, 1H), 7,47-7,35
(m, 4H), 7,31 (dd, J = 8,0, 1,4 Hz, 1H), 7,01 (s, 2H), 6,61 (t, J= 7,9 Hz, 1H), 2,39 (s,
3H).

Chit trung gian A-19: (2-amino-3-metoxyphenyl)(m-tolyl)metanon
NH,

(0]
MeOWMe
O O (A-19)

Chét trung gian A-19 duoc didu ché tir axit 3-metoxy-2-nitrobenzoic theo
quy trinh téng hop chung d3 md ta d6i véi chit trung gian A-18. HPLC RT = 2,21 phut
(H,O/CH;3CN véi TFA, Sunfire C18 3,5um, 2,1x30mm, gradien = 2 phut, budc séng =
220 nm). [M+H+] = 246.

Chét trung gian A-20: (2-amino-3 -clophenyl)(o-tolyl)metanon
NH, O Me

Cl
(A-20)

Chét trung gian A-20A: 7-clo-3-hydroxy-3-(o-tolyl)indolin-2-on
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Cl
H
N
(o
OH

O e (A-20A)

Trong binh thét ¢ day tron dung tich 100mL, dung dich chita 7-cloindolin-
2,3-dion (1g, 5,51 mmol) trong THF (10 mL) dugc 1am lanh trong bé bing/nudc.
Dung dich chira o-tolylmagie bromua (2M, 5,51 mL, 11,01 mmol) duoc bd sung, va
hén hop phan tmg duoc loai ra khéi bé lanh va dwoc 1am 4m dén nhiét dcf) trong phong.
Sau 1 gi&, hdn hop phin tng dugce dimg lai bing dung dich nuéec NH,CI bdo hoa va
dugce chiét béng EtOAc. L6p hitu co dugc 1am kho qua MgSOy, duge loc va ¢6 dé thu
dugc chit trung gian A-20A. MS(ES): m/z = 272 [M-H]; HPLC: RT = 2,478 phut
(H,O/MeOH véi TFA, CHROMOLITH®.ODS S5 4,6 x 50 mm, gradien = 4 phut,

bude song =220 nm).

Chét trung gian A-20:

Trong binh thét ¢§ day tron dung tich 250 mL, dung dich chia kali
feroxyanit (5,28g, 14,33 mmol), NaHCO; (1,25g, 14,88mmol) va NaOH (0,22g,
5,51mmol) trong nude (45 mL) dugc gia nhiét dén 100°C. Sau 30 phit, dung dich chira
chét trung gian A-20A (1,5g, 5,51 mmol) trong THF (2 mL) duoc bd sung timg giot
trong thoi gian 5 phut va hén hop phan tmg duge gia nhiét & 100°C trong 17 gid, va
tiép d6 1am mét dén nhiét d6 trong phong. Hon hop duge pha lodng bang dung dich
nuéc NaHCOsbdo hoa va duge chiét bang EtOAc. Lép hitu co duge xir 1y bing than
hoat tinh, dugc 1am khd qua MgSO., dugc loc va cd dé thu dugc chit trung gian A-20
(1,208 g, 89%). MS(ES): m/z = 246 [M+H']; HPLC: RT = 3,208 phut (H,O/MeOH véi
TFA, CHROMOLITH® ODS S5 4,6 x 50 mm, gradien = 4 phit, budc séng = 220
nm). ' H NMR (500MHz, DMSO-de) 5 ’7,55 (dd, J= 17,6, 1,5 Hz, 1H), 7,48-7,37 (m,
3H), 7,33 (d, J= 17,5 Hz, 1H), 7,29 (t, J= 7,5 Hz, 1H), 7,22 (dd, J = 7,6, 1,2 Hz, 1H),
7,05 (dd, J= 8,2, 1,5 Hz, 1H), 6,54 (t, J=7,9 Hz, 1H), 2,16 (s, 3H).

Cac hop chét dugc liét ké trong Bang 4 dudi day (Chét trung gian A-21 dén

A-22) dugc diéu ché theo quy trinh téng hop chung d3 md ta dbi véi chat trung gian A-
20 sir dung isatin va chit phan tmg hiru co kim loai thich hop.
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Bang 4
Chat trung Chu tric Tén HPLC RT | LC/MS
gian (phat) | [M+H]
A-21 Cl (2-amino-3-clophenyl)(3- 3,69" 272
O kK xyclopropylphenyl)metanon
o)
Cl
\/
A-22 Br (2-amino-3- 1,89 330
O e bromophenyl)(phenyl)metanon
0
O

! MeOH/H,0/0,1%TFA, Waters Sunfire C18 3,5um, 2,1x30mm, 1mL/phut, 4 phut

gradien, budc séng = 254 nm).

2 H,0O/CH5CN véi TFA, Sunfire C18 3,5um, 2,1x30mm, gradien = 4 phut, budc song =
220 nm.

Chét trung gian A-23: (2-aminophenyl)(m-tolyl)metanon
NH,

(0]
<ASH
(A-23)

B4 sung 2 giot dibromoetan vao binh thét ¢d day tron dung tich 250mL da
nap magie (0,947 g, 39,0 mmol) va dietyl ete (50,0 ml). H3n hop phan ting dugc gia
nhiét dén 60°C trong 5 phit va tiép d6 dugc dimg gia nhiét. Tiép theo, 1-bromo-3-
metylbenzen (5 g, 29,2 mmol) trong dietyl ete (50 ml) duoc bd sung tir tir timg phin
cho t6i khi dat t6i qué trinh hdi lwu. Bromua con lai duoc bd sung timg giot dé duy tri
qué trinh hdi luu. Sau khi bd sung, hdn hop phan tng duge dun hdi luu trong 3 gid.
Tiép theo, 2-aminobenzonitril (1,151 g, 9,74 mmol) trong dietyl ete (50,0 ml) duge bd
sung tir tir trong 10 phit. Hdn hop thu duoc duoc dun héi lru qua dém. Thé tich cua
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hén hop phan tmg dugc gidm xudng con 1/3 va 100 g bang ddp nho va 50 ml HCI 6N
duoc bd sung trong khi khudy tron. Sau 3 gidr & nhiét do trong phong, d6 pH dugc diéu
chinh d&n 8 bing NaOH 5N va phan tmg duoc pha lodng bing dung dich NaHCOs bio
hoa (50 mL). Hai pha dugc tach va 16p nuée duge chiét bang etyl axetat (2 14n, mdi 1an
200 mL). Céc 16p hitu co d4 gom lai duoc 1am khé bing MgSO4, duge loc va cd.
Nguyén lidu tho duoc tinh ché bing sic ky nhanh (Teledyne ISCO CombiFlash Rf, 0%
dén 70% dung mdi A/B = etyl axetat/heptan, REDISEP® SiO, 80g) @& tao ra chit
trung gian A-23 (1,84 g, 89%). ' H NMR (400MHz, DMSO-d¢) & 7,44-7,23 (m, 6H),
7,08 (br. s., 2H), 6,86 (d, J= 8,1 Hz, 1H), 6,50 (t, J= 7,5 Hz, 1H), 2,38 (s, 3H).

Céc hop chét dugc liét ké trong Bang 5 duéi day (Cac san phim trung gian
A-24 dn A-27) duge didu ché theo quy trinh tdng hop chung dd md ta dbi véi chit
trung gian A-23, bang cach sir dung aryl halogenua va aryl nitril thich hop.

Bang 5
Chét trung Chu tric Tén HPLC RT' | LC/MS
gian phut. [M+H]"
A-24 O NH, (2-aminophenyl)(p-tolyl) 1,90 212
0 metanon
Me
A-25 NH, (2-aminophenyl)(4- 1,73 228
O o metoxyphenyl)metanon
MeO
A-26 O NH, (2-aminophenyl)(o-tolyl) 1,90 212
0 metanon
o™
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Chét trung CAu tric Tén HPLC RT' | LC/MS
gian phat. | [M+H]
A-27 NH; (2-aminophenyl)(4-(((tert- 2,55 342

| O o butyldimetylsilyl)oxy)metyl)
phenyl)metanon
G
OTBDMS

'H,0/CH;CN vé6i TFA, Sunfire C18 3,5 um, 2,1x30mm, gradien = 2 phut, budc séng =
220 nm.

Chit trung gian A-28: (2-Amino-3-metoxyphenyl)(5-(triflometyl)pyridin-2-
yl)metanon

NH, O
MeO

N
AN
4

CFs  (A-28)

Chét trung gian A-28A: terf—Butyl (2-fnetoxy-6-(5-(triﬂometyl)picolinoyl)phenyl)-

carbamat
OMe
O
Fe— N HN Me
=N 0 O—Me
Me  (A-28A)

Bb sung #-BuLi (2,6 mL, 4,42 mmol) vao dung dich da khudy, lanh (-23°C)
chira tert-butyl 2-metoxyphenylcarbamat (443,3 mg, 1,986 mmol) trong ete (5 mL)
trong diéu kién N,. Hdn hop phan g dugc khudy trong 2 gidy, va tiép d6 1am mat dén
-78°C. Bb sung timg giot dung dich chira metyl 5-(triflometyl)picolinate (501,3 mg,
2,44 mmol) trong ete (10 mL) qua dng thong vao hdn hop phén Umg trong 5 phit. Sau 2
gi®, hdn hop phan tmg duoc 1am 4m dén nhiét do trong phong, dugc khudy thém trong
mdt gid, va tiép d6 phan tmg duoc dimg lai béng cach bd sung nude bang cach khudy
tron manh. Hon hop phan tmg duoc pha lodng biang EtOAc, Pha hitu co duogce tach,
dugc rira bang NaCl bio hoa tiép d6 duoc lam khd (NaysOy), duoc loc va ¢o dé thu

duoc chét rin mau vang. Phin cin dugc tinh ché bang sic ky nhanh (Teledyne ISCO
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| CombiFlash Rf, 0% dén 100% dung mbi A/B = hexan/EtOAc, REDISEP® SiO, 40g)
to obtained chit trung gian A-28A (546,8 mg, hiéu sut 69,5%)) & dang chit rin mau
vang: 'H NMR (400 MHz, cloroform-d) é ppm 8,83-8,88 (1 H, m), 8,24 (1 H,d, J =
8,4 Hz), 8,07 (1 H, dd, J= 8,4, 1,8 Hz), 7,25 (1 H, d, J = 1,5 Hz), 7,18-7,24 (1 H, m),
7,09 (1 H,dd, J=38,0, 1,7 Hz), 6,95 (1 H, 5), 3,93 (3 H, 5), 1,25 (9 H, s).

Chét trung gian A-28:

NH, O
MeO N

/)

CFs  (A-28)

B sung TFA (0,106 mL, 1,375 mmol) vao dung dich da khudy chira chat
trung gian A-28A (545 mg, 1,375 mmol) trong DCM (15 mL). Sau 2 gi&, hdn hop
phén mg duoc pha lodng bang toluen (30 mL) v tiép d6 dugc ¢d. Phin cin duge tinh
ché bang sic ky nhanh (Teledyne ISCO CombiFlash Rf, 0% dén 20% dung méi A/B =
DCM/MeOH, REDISEP® SiO, 40g, dugec mang nhu dung dich DCM) dé tao ra san
phim trung gian A-28 (376,8 mg, 93% hiéu suat)): ' H NMR (400 MHz, cloroform-d)
8 ppm 8,94-8,99 (1 H, m), 8,11 (1 H, dt, J = 8,1, 1,1 Hz), 7,86 (1 H, d, J = 8,1 Hz),
7,17 (1 H, dd, J = 8,4, 1,1 Hz), 6,89 (1 H, dd, J= 7,9, 1,1 Hz), 6,55 (1 H, m, J = 16,1
Hz), 3,92 (3 H, s).

Chét trung gian A-29: (2-Amino-3 -metoxyphenyl)(5-clopyridin-2-yl)metanon

NH, O
MeO N

/

Cl (A-29)

Chét trung gian A-28A: fert-butyl (2-(5-chloropicolinoyl)-6-metoxyphenyl)carbamat
OMe
0]
c— HN—  Me
=N 0O 0—Me

Me  (A-29A)

B6 sung #-BuLi (3,2 mL, 5,44 mmol) vao dung dich d& khudy, lanh (-23°C)
chira zert-butyl 2-metoxyphenylcarbamat (548 mg, 2,454 mmol) trong ete (6 mL) trong
diéu kién N,. Sau khi khudy trong 2,5 gi®, hdn hop phan tng dugc 1am mét dén -78°C.

Bb sung timg giot dung dich chira etyl 5-clopicolinat (564,5 mg, 3,04 mmol) trong ete
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(12 mL) qua éng thong vao hdn hcjp phan ung trong 5 phut. Hon hop phan tmg dugc
khudy trong 60 pht, va tiép d6 duoc lam 4m dén nhiét do trong phong. Sau 1,5 gio,
vao hén hop phan ting duge bd sung H,0 bing cach khudy tron manh. Hén hop phan
g dugc pha loging bang EtOAc, va pha hiru co duge tach, duoc rira bang NaCl bio
hoa tiép d6 dugc 1am khd (Na,SO4), duge loc va o dé thu duogc san phim trung gian
A-29A (511,5 mg, hiéu sudt 57,4%)) & dang chit rin mau vang: ' H NMR (400 MHz,
cloroform-d) & ppm 8,55 (1 H, dd, J=2,3, 0,6 Hz), 8,08 (1 H, dd, J = 8,4, 0,7 Hz), 7,80
(1 H, dd, J= 8,4, 2,4 Hz), 7,16-7,25 (2 H, m), 7,06 (1 H, dd, J= 7.5, 2,2 Hz), 6,90 (1
H,s), 3,92 (3H,s), 1,28 (9 H, s).

Chét trung gian A-29:

Bb sung TFA (14 mL, 182 mmol) vao dung dich di khudy chira chit trung
gian A-29A (511,5 mg, 1,410 mmol) trong DCM (14 mL). Sau 60 phtt, hdn hop phan
g duoc cb trong chan khong, dugce téi hoa tan trong DCM, duoc rira bang dung dich
NaHCO3 bdo hoa, dugc 1am kho (MgSO0,), dugce loc va ¢b dé tao ra chit trung gian A-
29 (402,1 mg, hidu suit 100%)) & dang cht rén mau hd phach: HPLC RT = 2,763
phut. (Waters Sunfire C18 2,5 pm 2,1 x 30mm, MeOH/H,0/TFA, 4 phut gradien, budc
song = 254 nm), 'H NMR (400 MHz, cloroform-d) 8 ppm 8,66 (1 H, dd, J = 2,4, 0,7
Hz), 7,85 (1 H, dd, J = 8,4, 2,4 Hz), 7,75 (1 H, dd, J= 8,4, 0,7 Hz), 7,25 (1 H, dd, J =
8,4,1,1 Hz), 6,89 (1 H,dd, J=7,7, 1,1 Hz), 6,55 (1 H, dd, /= 8,3, 7,8 Hz), 4,74 2 H,
br. s.), 3,91 (3 H, s). MS(ES): m/z =263 [M+H'].

Chét trung gian B-1: (S)-3-Amino-5 -(3-flophenyl)-9-metyl-1H-benzo[e][ 1,4]diazepin-

2(3H)-on
0] NH,

HN /N
u e
50,

Chit trung gian B-1A: (S)-Benzyl (5-(3-flophenyl)-9-metyl-2-oxo0-2,3-dihydro-1H-
benzol[e][1,4]diazepin-3-yl)carbamat
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Trong binh thét ¢ ddy tron dung tich 1L, dung dich chtra axit 2-(1H-
benzo[d][1,2,3]triazol-1-yl)-2-((phenoxycarbonyl)amino)axetic (J. Org.  Chem.,
55:2206-2214 (1990)) (19,37 g, 62,0 mmol) trong THF (135 mL) dugc lam lanh trong
bé bang/nude va duge cho phan umg voéi oxalyl clorua (5,43 mL, 62,0 mmol) va 4 giot
DMF. Hén hgp phan ting dugc khudy trong 4 gid. Tiép theo, dung dich chira cht trung
gian A-1 (7,11 g, 31,0 mmol) trong THF (35 mL) duoc bd sung va dung dich thu dugc
dugc loai ra khoi bé bang/nude va duge khudy & nhiét do trong phong trong 1,5 gid.

7 Hon hop tiép d6 duoc cho phan ung véi dung dich amoniac, (7M trong MeOH) (19,94
mL, 140 mmol). Sau 15 phit, phan amoniac khac, (7M trong MeOH) (19,94 mL, 140
mmol) duoc bd sung va hdn hop thu dugc duge day kin trong diéu kién N, va duoc
khudy qua dém & nhiét do trong phong. Hon hop phan tmg tiép d6 duge cd con ~1/2
thé tich va tiép d6 duogc pha loéing bing AcOH (63 mL) va khudy tron & nhiét d6 trong
phong trong 4 gid. Hon hop phén tng tiép d6 duoc ¢6, va Phan cin dugc pha logng
bang 500 mL nuéc dé thu dugc két tha. Hexan va Et,0 duge bd sung va hén hop duoc
khuéy & nhiét 46 trong phong trong 1 gid d8 tao ra chét rin mau da cam. Et,O duoc
loai bd duéi dong nito va 16p nude duge ling gan. Phan can duge duge nghién bang 40
mL iPrOH va duogc khudy & nhiét do trong phong dé thu dugc két tia mau trang. Chét
ran dugc loc va dugce ria béng iPrOH, tiép d6 dugc lam kho trén may loc duédi dong
nito dé thu duoc chét trung gian raxemic B-1A (5,4 g, hidu sudt 41,7%).

Chét trung gian raxemic B-1A (5,9 g, 14,3 mmol) duoc phan giai bing cach
sir dung céc diéu kién SFC khong dbi xtmg néu dudi ddy. Cac chit ddng phan lap thé
mong mudn duoc thu gom 14 pic th hai theo trinh tu rira giai: Thiét bi: Berger SFC
MGIIL, Cot: CHIRALPAK® IC 25 x 3 cm, 5 cm; nhiét 40 cot: 45°C; Pha dong:
CO,/MeOH (45/55); Téc d6 dong: 160 mL/phut; Phat hién & 220 nm.

Sau khi lam bay hoi dung mdi, chét trung gian B-1A (2,73 g, hiéu suét
46%) thu dugc & dang chét rin mau tring. HPLC: RT = 3,075 phut. (H,0/MeOH véi
TFA, CHROMOLITH® ODS S5 4,6 x 50 mm, gradien = 4 phut, buéc séng = 220
nm). HPLC RT khéong ddi xtg: 8,661 phit (AD, 60% (EtOH/MeOH)/heptan) > 99%
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lugng du dbi quang. MS(ES): m/z = 418,3 [M+H'];' H NMR (500MHz, DMSO-dg) &
10,21 (s, 1H), 8,38 (d, J = 8,3 Hz, 1H), 7,57-7,47 (m, 2H), 7,41-7,29 (m, 8H), 7,25-
7,17 (m, 2H), 5,10-5,04 (m, 3H), 2,42 (s, 3H).

Chét trung gian B-1: (S)-3-amino-5-(3-flophenyl)-9-metyl-1H-benzo[e][ 1,4]diazepin-
2(3H)-on.

Trong binh thét c¢b day tron dung tich 100mL, dung dich chira chit trung
gian B-1A (2,73 g, 6,54 mmol) trong axit axetic (12 mL) dwoc xir Iy bang HBr, 33%
trong HOAc (10,76 mL, 65,4 mmol) va hdn hop dugc khudy & nhiét d6 trong phong
trong 1 gio. Dung dich dugc pha loang bang Et,0 dé thu dwoc két tia mau vang. Chét
rin mau vang dugc loc va dugc rira béng Et;O trong didu kién nito. Chét rin duoc
chuyén vao binh day tron dung tich 100mL va nudc dugc bd sung (tao ra két tia mau
tréng). Huyén phu dic duoc bazo héa tir tir bang dung dich NaHCO; bdo hoa. Két tia
thd thu duge dugc chiét bang EtOAc. Lép hitu co duoc rira bing nuée, duge 1lam khd
qua MgSOy, va tiép d6 dwoc loc va cd dn kho dé thu duoc chét trung gian B-1 (1,68 g,
hiéu sudt 91%) & dang chét rin dang bot mau tring. MS(ES): m/z = 284,2 [M+H];
HPLC: RT = 1,72 phut (H,O/MeOH véi TFA, CHROMOLITH® ODS S5 4,6 x 50
mm, gradien = 4 phiit, budc séng = 220 nm). ' H NMR (400MHz, DMSO-dg) & 10,01
(br. s., 1H), 7,56-7,44 (m, 2H), 7,41-7,26 (m, 3H), 7,22-7,11 (m, 2H), 4,24 (s, 1H),
2,55 (br. s., 2H), 2,41 (s, 3H). |

Céc hop chit duoc liét ké trong Bang 6 duéi ddy (Cac san phdm trung gian
B-2 to B-3) duoc didu ché theo quy trinh téng hop chung d3 mo ta dbi véi chét trung
gian B-1, bang cach st dung lan luot cac nguyén liu trung gian A-10 va chét trung

gian A-4 ban dau.
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Bang 6
Chat trung Céu triic Tén HPLC RT | LC/MS
gian (phut) | [M+H]"
B-2* Me-Me (S)-3-amino-5-(3-clophenyl)-9- 2,61 328

H
N
O \/g—NHz isopropyl-1H-

benzo[e][1,4]diazepin-2(3H)-on

Cl
B-3° Me H O (S)-3-amino-5-(3-clophenyl)-9- | 0,732 330,1
\/S—NHZ metyl-1H-
N benzole][1,4]diazepin-2(3H)-on
N
Cl

! MeOH/H,0/0,1%TFA, Waters Sunfire C18 3,5um, 2,1x30mm, 1mL/phut, 4 phut

gradien, budc song = 254 nm.

2 H,O/CH;CN véi 0,05%TFA, BEH C18 1,7um, 2,1x50mm, gradien (2%-98%) = 1
phut, budc séng =220 nm.

Piéu kién tach khong dbi xtmg:
2 Thiét bi: Berger SFC MGIII; Cot: Lux Cell-4, 250 X 30 mm ID, 5 pm, nhiét d6 cot:
45°C; Pha dong: CO»/MeOH (70/30); Téc d6 dong: 200 mL/phtt; Detection 220 nm.

® Thiét bi: Berger SFC MGIII, Cot: CHIRALPAK® IC 25 x 3 cm, 5 um; nhiét 9 cot:
45°C; Pha dong: COx/MeOH (55/45); Téc do dong: 180 mL/phut; Phat hién & 220 nm.

Chét trung gian B-4: (S)-3-amino-9-metyl-5-phenyl-1H-benzo[e][1,4]diazepin-2(3H)-

on

O (B-4)
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Chit trung gian B-4A: (S)-Benzyl (9-metyl-2-0x0-5-phenyl-2,3-dihydro-1H-
benzo[e][l,4]diazepin-3-yl)carbamat
Me

CoA 0
O (B-4A)

Hdn hop chia 2-(1H-benzo[d][1,2,3]triazol-1-yl)-2-(((benzyloxy)cacbonyl)
amino)axit axetic (5,50 g, 16,87 mmol) duoc tao huyén phu trong THF (40,9 mL) va
1am mét dén 0°C. Oxalyl clorua (1,477 ml, 16,87 mmol) duoc bd sung, sau d6 bd sung
50 pL. DMF. Quan sét thdy c6 hién twong thoat khi. Sau 2 gid, dung dich chira chat
trung gian A-9 (1,62 g, 7,67 mmol) va N-metylmorpholin (2,53 ml, 23,00 mmol) trong
THF (20 mL) dugc bd sung, va hén hop phan tng dugc 1am 4m tir tir. Sau 3,5 gio,
amoniac (7 M trong MeOH) (21,29 ml, 149 mmol) dwoc bd sung va hdn hop phan ung
duoc khudy & nhiét d6 nhiét do trong phong qua dém. Bé sung 5 mL amoniac 7M vao
hdn hop nay va hén hop phan ting dugc khudy trong 5 gio. Hon hop tiép d6 duge pha
loAing bing EtOAc, dugc rira bing H,0, NaOH 1M, va nudc mubi. Lép hitu co duoc
cb va tiép d6 duoc tao huyén phu trong axit axetic (15,34 ml) va amoni axetat (2,96 g,
38,3 mmol) dugc bd sung. Sau 4,5 gidy, H,O duoc bd sung vao san phim két tia. Phin
két tiia dugc thu gom bing cach loc, duoc rira bang nude, va 1am khé qua khéng khi dé
tao ra chét trung gian B-4A (2,48 g, 81%). HPLC: RT = 1,01 phat (H,O/CH;CN véi
TFA, BEH C18 1,75um, 2,1x50mm, gradien = 2 phit, budc séng = 220 nm); MS(ES):
- m/z=400,3 [M+H]".

Chét trung gian raxemic B-4A (10,8 g, 27,0 mmol) dugc phan giai bang
céch st dung céc diéu kién SFC khong déi xtmg néu dudi ddy. Cac chit ddng phan lap
thé mong mudn dugc thu gom la pic thir nhét theo trinh tur rira giai: Thiét bi: Berger
SFC MGIII, Cot: OJ-H 25 X 3cm, Scm; nhiét d6 cot: 45°C; Pha dong: CO,/MeOH
(70/30); Téc @ dong: 200 mL/phit; Phat hién & 220 nm. Sau khi lam bay hoi dung
mdi, chit trung gian B-4A (2,67 g, 6,68 mmol) thu duge & dang chit rin mau tring.
HPLC: RT = 2,761 phut (H,O/MeOH véi TFA, CHROMOLITH® SpeedROD 4,6 x 50
mm, gradien = 4 phut, budc séng = 220 nm). MS(ES): m/z = 400,3 [M+H]".

Chét trung gian B-4:
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Dung dich chtta chit trung gian B-4A (2,6 g, 6,51 mmol) trong 33% HBr
trong HOAc (10,71 ml, 65,1 mmol) dugc khudy & nhiét d6 trong phong trong 2 gio.
Dietyl ete duoc bb sung, va chét rin mau vang thu duge dugc thu gom bing céch loc
va dugc rira bing ete. Chét rin hit 4m duge hoa tan trong MeOH, ¢6 va duogc lam kho
qua chén khong d tao ra chét trung gian B-4 (2,59 g, 93%). HPLC: RT = 1,433 phut
(H,O/MeOH véi TFA, CHROMOLITH® SpeedROD 4,6 x 50 mm, gradien = 4 phut,
buée séng = 220 nm). MS(ES): m/z = 266,0 [M+H]".

Chét trung gian B-5: 3-amino-5-(4-(((tert-butyldimetylsilyl)oxy)metyl)phenyl)-1H-
benzo[e][1,4]diazepin-2(3H)-on

Me Me O
Me—(Me
_Si
M .
e B

Chit trung gian B-5A: Benzyl (5-(4-(((tert-butyldimetylsilyl )oxy)metyl)phenyl)-2-
0x0-2,3-dihydro-1H-benzo[e][1,4]diazepin-3-yl)carbamat

(B-5A)

Trong binh thét c¢b d4y tron dung tich 100mL, huyén phi chira axit 2-(1H-
benzo[d][1,2,3]triazol-1-yl)-2-(benzyloxycarbonylamino)axetic (0,952 g, 2,92 mmol)
va chét trung gian A-27 (.83 g, 2,430 mmol) trong DCM (20 mL) duoc xir Iy bing
dung dich chita DCC (0,602 g, 2,92 mmol) trong DCM (5 mL). Hon hop phéan tmg
duogc khudy & nhiét d6 trong phong trong diéu kién nito qua dém. B sung dung dich
Na,COj3 bdo hoa (25 mL) vao hdn hop phan ting va hdn hop duoc khudy & nhiét do
trong phong trong 1 gid. Huyén phu duoc loc, cac 16p dugce tach ra va pha hiru co duoc

c6 dén kho. Hon hop phan tng thd dugc pha lodng bang MeOH (10 mL) va amoniac
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2N trong metanol (14,58 mL, 29,2 mmol) duoc bd sung. H6n hop phan tng tiép d6
duge khudy & nhiét d6 trong phong qua dém. Tiép d6, AcOH (13,91 mL, 243 mmol)
duoc bb sung truc tiép vao hdn hop phan tng va hdn hop nay dugc khudy & nhiét do
trong phong trong diéu kién nito trong 72 gid. Do pH ctia phan {mg dugc diéu chinh
dén 12 bang dung dich NaHCO; bdo hoa. H3n hop phan tmg dugc phan bd gitta DCM
(100 mL) va nuéc mudi (50 mL). Lép nude duoce chiét lai bing DCM (2 13n, mdi 1in
50 mL). Cac pha hitu co da gbp lai dugc lam kho béng NaySOy4, duge loc va cd dudi ap
suit giam. Nguyén lidu thd duoc tinh ché bing sic ky nhanh (Teledyne ISCO
CombiFlash Rf, 0% dén 75% dung méi A/B = etyl axetat/heptan, REDISEP® SiO,
80g). Dang ¢d dic clia c4c phan doan thich hop tao ra mau dugc tinh ché lai béng sic
ky nhanh (Teledyne ISCO CombiFlash Rf, 0% dén 60% dung moéi A/B = etyl
axetat/hepian, REDISEP® SiO, 40g). Dang co ddc cua cac phan doan thich hop tao ra
chit trung gian B-5A (0,368 g, 29%). LC/MS RT = 2,472 phat 10/90 to 90/10
(MeOH/H;0/0,1%TFA, Waters Sunfire C18 3,5um, 2,1x30mm, 1mL/phat, 2 phut
gradien, budc séng = 220 nm); MS(ES): m/z = 530 [M+1]; ' H NMR (400MHz,
DMSO-ds) 6 10,84 (s, 1H), 8,39 (d, J= 8,6 Hz, 1H), 7,64 (t,J = 7,7 Hz, 1H), 7,50-7,43
(m, 1H), 7,43-7,28 (m, 10H), 7,29-7,21 (m, 1H), 5,09 (s, 1H), 5,05 (d, J= 8,4 Hz, 1H),
4,98 (s, 1H), 4,78 (s, 2H), 0,95-0,88 (m, 9H), 0,13-0,03 (m, 6H).

Chét trung gian B-5:

Dung dich chtta chit trung gian B-5A (330 mg, 0,623 mmol) trong etyl
axetat (20 mL) duoc xir Iy bang 20% Pd/C (50% nuée) (200 mg, 0,623 mmol) dé thu
duogc huyén phi. Hon hop phéan tmg dugc 1am sach 3 1in bang chan khong va tiép d6
bing nito, dugc 1am sach ba lan tiép bang chan khong va hydro. Hon hop dugc khudy
trong diéu kién khi hydro trong 4 gi¢. Hon hop phan tng dugc loc trén CELITE® va
dich loc dugc cd duéi 4p suit gidm d tao ra chit trung gian B-5 (0,190 g, 77%).
HPLC: RT = 2,0,3 phut (H,O/CH3;CN vé&i TFA, Sunfire C18 3,5um, 2,1x30mm,
gradien = 2 phut, buéc séng = 220 nm). LC/MS: M+H = 396; ' H NMR (400MHz,
DMSO0-d¢) 6 10,66 (br. s., 1H), 7,59 (ddd, J= 8,3, 7,1, 1,5 Hz, 1H), 7,49-7,43 (m, 2H),
7,41-7,34 (m, 2H), 7,30-7,24 (m, 3H), 7,24-7,17 (m, 1H), 4,77 (s, 1H), 4,71 (s, 1H),
4,24 (s, 2H), 0,94-0,91 (m, 9H), 0,10 (s, 6H).
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Céc hop chét dugc liét ké trong Bang 7 duéi ddy (Cac san phim trung gian

B-6 dén B-26) duogc didu ché theo quy trinh téng hop chung da mé ta dbi véi chét trung

gian B-1 va c4c san phim trung gian B-4 dén B-5, bing cach sir dung nguyén li€u ban

- dau dd néu.

tolyl)-1H-benzo[e][1,4]
diazepin-2(3H)-on

Bang 7
Chét trung Chu triic Tén HPLC | LC/MS | Nguyén
gian RT | [M+H]" | liéu ban
(phut) dau
B-6 T onp0 3-amino-9-clo-5-(3,4- 0,73 | 314 A-2
O :§“NH2 dimetylphenyl)-1H-benzo[e]
A [1,4]diazepin-2(3H)-on
ul Ve
B-7 ToH 0 3-amino-5-(3-clophenyl)-9- | 2,24° | 314,11 | A-11
O :§N‘NH2 etyl-1H-benzo[e][1,4]
O diazepin-2(3H)-on
cl
B-8 ToH P 3-amino-9-etyl-5-(m-tolyl)- | 2,33% | 294,13 | A-12
O :§“NH2 1H-benzo[e][1,4]diazepin-
O 2(3H)-on
Me
B-9 Fon o 3-amino-5-(m-toly1)-9- 1,84° | 3343 A-5
O N NHz | (triflometyl)-1H-benzo[e]
O [1,4]diazepin-2(3H)-on
Me
B-10 Me-Me 3-amino-9-isopropyl-5-(m- | 2,51 | 308 A-13
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Chét trung Chu tric Tén HPLC | LC/MS | Nguyén
gian RT |[M+H]" | liéu ban
(phut) dau
B-11 Mo Me 3-amino-9-isopropyl-5- | 2,29* | 294 A-14
) N:;SMNHz phenyl-1H-benzo[e][1,4]
O diazepin-2(3H)-on
B-12 | A . 3-amino-9-xyclopropoxy-5- | 2,36” | 333,08 | A-15
® “:;gMNHz (m-tolyl)-1H-benzo[e][1.4]
v diazepin-2(3H)-on
Me
B-13 AO Y 3-amino-9-xyclopropoxy-5- | 2,18* | 308,14 | A-6
® NjNSMNHz phenyl-1H-benzo[e][1,4]
O diazepin-2(3H)-on
B-14 T e 3-amino-9-clo-5-(m-tolyl)- | 1,47° | 300 A-18
O :§MNH2 1H-benzo[e][1,4]diazepin-
O 2(3H)-on
Me
B-15 Men o 3-amino-9-metyl-5-(3- 0,73° | 3340 | A-7
O :§“NH2 (triflometyl)phenyl)-1H-
e benzo[e][1,4]diazepin-2(3H)-
CF4 on
B-16 3-amino-9-clo-5-(o-tolyl)-1H-| 1,787 | 300 A-20
benzo[e][1,4]diazepin-2(3H)-
on
B-17 3-amino-5-(4-flophenyl)-9- | 0,65° | 284,0 A-8

metyl-1H-benzo[e][1,4]
diazepin-2(3H)-on
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Chit trung Chu trac Tén HPLC | LC/MS | Nguyén
‘gian RT |[M+H] | liéu ban
(phtit) dau
7 B-18 ¢ Wy 3-amino-9-clo-5-(3- 2,29 | 326,12 | A-21
O :§“NH2 xyclopropylphenyl)-1H-
benzo[e][1,4]diazepin-2(3H)-
O > on
B-19 OMe H P 3-amino-5-(3-clophenyl)-9- | 2,18* 316 A-16
C@;\?MN“E metoxy-1H-benzo[e][1,4]
= diazepin-2(3H)-on
O
cl
B-20 Men o 3-amino-5-(4-clophenyl)-9- | 2,23° | 316 A-17
O :§MNH2 metoxy-1H-benzo[e][1,4]
O diazepin-2(3H)-on
cl ,
B-21 ey o 3-amino-9-metoxy-5-(m- | 1,45° | 296 A-19
O :§“ NH, tolyl)-1H-benzo[e][1,4]
O diazepin-2(3H)-on
Me
B-22 NP 3-amino-5-(m-tolyl)-1H- 1,39 | 266 A-23
:§M N | benzo [e][1,4]diazepin-2(3H)-
\/ / on
Me
B-23 o 3-amino-5-(p-tolyl)-1H- | 1,38* | 266 A-24

benzo[e][1,4]diazepin-2(3H)-

on
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dimetylphenyl)-1H-benzo[e]
[1,4]diazepin-2(3H)-on

Chét trung Chu triic Tén HPLC | LC/MS | Nguyén
gian RT |[M+H]"| liéu ban
(phuit) dau
B-24. OMeH 0 3-amino-9-metoxy-5-(5- 1,79° 351 A-28
©/1;§M NHz | (triflometyl)pyridin-2-yl)-1H-
2\ benzole][1,4]diazepin-2(3H)-
N on
FsC
B-25 NP 3-amino-5-(4-metoxyphenyl)- | 1,28" 282 A-25
O ™% | 1H-benzo[e] [1,4]diazepin-
O 2(3H)-on
MeO
B-26 3-amino-5-(5-clopyridin-2- | 1,58 317 A-29
yl)-9-metoxy-1H-benzo|e]
[1,4]diazepin-2(3H)-on
B-27 3-amino-9-clo-5-(3,5- 0,72 314 A-3

! H,O/CH;CN véi TFA, BEH C18 1,75pm, 2,1x50mm, gradien = 2 pht, budc séng =

220 nm.

»2 MeOH/H,0/0,1%TFA, Waters Sunfire C18 3,5um, 2,1x30mm, ImL/phtt, 4 phut

gradien, budc song = 254 nm.

3 H,0/MeOH véi 0,1%TFA, Luna C18 3um, 4,6x30mm, gradien = 3,5 phut, budc séng

=220 nm.

4 H,O/CH;CN véi TFA, Sunfire C18 3,5um, 2,1x30mm, gradien = 2 phut, budc séng =

220 nm.

5 Waters Sunfire C18 2,1 x 30 mm 3,5 pm; H,O/MeOH/TFA, gradien = 4 phut, budc

song = 254 nm.
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6 HO/CH3CN véi 0,05%TFA, BEH C18 1,7um, 2,1x50mm, gradien (2%-98%) = 1
phut, budc séng = 220.

" H,0/MeOH véi TFA, CHROMOLITH® ODS SS, 4,6x501run, gradien = 4 phut, budc

- séng =220 nm.

Chét trung gian B-28: 3-Amino-9-xyclopropyl-5-phenyl-1H-benzo[e][1,4]diazepin-
2(3H)-on

\/ (B-28) |

Chit trung gian B-28A: Benzyl (9-bromo-2-oxo0-5-phenyl-2,3-dihydro-1H-

benzo[e][1,4]diazepin-3-yl)carbamat

O (B-28A)

Chét trung gian B-28A duoc didu ché tir chét trung gian A-22 bing cic quy
trinh chung dugc dua ra ddi véi chit trung gian B-1. HPLC: RT = 2,048 phut
(H,O/MeOH v6i TFA, Ascentis Express C18 2,7um, 2,1x50mm, gradien = 4 phut,

budce séng = 220 nm); MS(ES): m/z = 464 [M+H'].

Chit trung gian B-28B: Benzyl (9-xyclopropyl-2-oxo-5-phenyl-2,3-dihydro-1H-
‘benzo[e][1,4]diazepin-3-yl)carbamat

\/
H 0 o

® N}n*“@
O (B-28B)
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B sung nude (3 mL)Vao hdn hop di khudy chira chit trung gian B-28A
(2,00 g, 4,31 mmol), Pd(dppf),Cl, (946 mg, 1,29 mmol), kali phosphat dibazo (2,25 g,
12,9 mmol) va este cta axit xyclopropylboronic axift metyliminodiaxetic (1,70 g, 8,61
mmol) trong dioxan (12 mL) trong diéu kién nito. H3n hop phan tmg duoc gia nhiét &
85°C trong 20 gidr va tiép d6 1am mat dén nhiét do trong phong. Hon hop dugc pha
lodng bing EtOAc (40 mL) va duoc loc qua miéng 16t silicagel 1 inso (2,54 cm) da

r
.....

duoc day bing miéng 16t CELITE® 1/2 inso (1,27 cm). Hon hop nay duoc rira giai tié
bing EtOAc. Dich loc dugc ¢b dudi 4p sudt giam va tinh ché bing sic ky nhanh
(Teledyne ISCO CombiFlash 0% dén 17% dung mdi A/B = DCM/axeton, REDISEP®
SiO, 120 g, phat hién & 254 nM, va kiém tra & 220 nM). Dang c6 dédc cla cic phan
doan thich hop tao ra chit trung gian B-28B (1,20 g, 65%). HPLC: RT = 3,246 phut
(Cot CHROMOLITH® SpeedROD 4,6 x 50 mm, 10-90% dung dich nudc metanol
trong 4 phut chira 0,1% TFA, 4 mL/phut, kiém tra & 220 nm). MS(ES): m/z = 426,1
[M+H']; ' H NMR (400MHz, DMSO-de) & 10,29 (s, 1H), 8,38 (d, J = 8,6 Hz, 1H),
7,57-7,32 (m, 10H), 7,30 (d, /= 7,5 Hz, 1H), 7;20 t, J=76Hz 1H), 7,11 (d,J=173
Hz, 1H), 5,08 (s, 2H), 5,04 (d, J = 8,4 Hz, 1H), 2,26-2,13 (m, 1H), 1,09-0,95 (m, 2H),
0,87-0,78 (m, 1H), 0,61-0,52 (m, 1H).

Chét trung gian B-28:

Chét trung gian B-28 duogc didu ché tir chat trung gian B-28A bing cach
cho phan ung vé&i 33% HBr/axit axetic theo quy trinh chung dugc néu chi tiét dbi véi
chit trung gian B-1. HPLC: RT = 2,085 phiit (c6t CHROMOLITH® SpeedROD 4,6 x
50 mm, 10-90% dung dich nuéc metanol trong 4 phut chira 0,1% TFA, 4 mL/phat,
kiém tra & 220 nm). LC/MS: M+H =292,1. ' H NMR (400MHz, DMSO-d¢) & 10,78 (s,
1H), 9,01 (br. s., 3H), 7,65-7,48 (m, 5H), 7,38 (dd, J= 7.6, 1,2 Hz, 1H), 7,26 (t, J= 7,8
Hz, 1H), 7,19-7,14 (m, 1H), 2,27-2,16 (m, 1H), 1,14-0,98 (m, 2H), 0,91-0,80 (m, 1H),
0,67-0,56 (m, 1H).

Cac san phém trung gian duéi dy (B-29 to B-30) dugc didu ché bing cac

phuong phép thong thudong di md ta dbi voi chit trung gian B-5 tir nguyén liéu ban dau

da néu.
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Béang 8
Chittrung | CAu triic Tén HPLC | LC/MS | Nguyén
gian RT |[M+H]"| liéu ban
(phit)’ dAu
B-29 3-amino-5-(o-tolyl)-1H- 1,33 | 266 A-26
benzo[e][1,4]diazepin-2(3H)-
on
B-30 H\{i 3-amino-5-(4-metoxyphenyl)- | 1,28 282 A-25
® _"™™ | 1H-benzo[e][1,4]diazepin-
O 2(3H)-on
MeO

1 H,O/CH3CN véi TFA, Sunfire C18 3,5um, 2,1x30mm, gradien = 2 phtt, budc song =
220 nm.

Vidul
(2R,3S5)-N-((3S)-5-(3-flophenyl)-9-metyl-2-ox0-2,3-dihydro-1H-1,4-benzodiazepin-3-
y1)-2,3-bis(3,3,3-triflopropyl)sucxinamit

OZ
%

Chét trung gian 1A: (25,3R)-tert-butyl 6,6,6-triflo-3-(((S)-5-(3-flophenyl)-9-metyl-2-
0x0-2,3-dihydro-1H-benzo[e][1,4]diazepin-3-yl)carbamoyl)-2-(3,3,3-
triflopropyl)hexanoat
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(1A)

Trong binh thét ¢b day tron dung tich 100mL, dung dich chira chét trung
gian B-1 (1683 mg, 5,94 mmol), Et;N (1,656 mL, 11,88 mmol), va chét trung gian S-1
trong DMF (20 mL) dugc xir Iy bang o-benzotriazol-1-yl-N, N, N', N'-tetrametyluroni
tetrafloborat (3815 mg, 11,88 mmol) va dugc khudy & nhiét d trong phong trong 1
gid. Hon hop phan tmg dugc pha logng bing nudc va nude bio hoa NaHCO;. Chét két
tha me‘ui tring nhat duqc' tao ra va dugc loc va dugce rira bing nudc. Chéit rén thu duoc
dugc 1am kho trén mdy loc dudi dong nito dé thu dugce chét trung gian 1A (3,7 g, hiéu
suit 99%). MS(ES): m/z = 632,4[M+H"]; HPLC: RT = 3,635 phut. D9 tinh khiét =
98%. (H,O/MeOH véi TFA, CHROMOLITH® ODS S5 4,6 x 50 mm, gradien = 4
phit, bude séng = 220 nm). ' H NMR (400MHz, metanol-ds) 6 7,53 (t, J = 4,5 Hz, 1H),
7,46-7,30 (m, 3H), 7,28-7,23 (m, 1H), 7,23-7,18 (m, 2H), 5,37 (s, 1H), 2,88 (td, J =
10,4, 3,4 Hz, 1H), 2,60 (td, J = 10,2, 4,1 Hz, 1H), 2,54-2,40 (m, 1H), 2,47 (s, 3 H),
2,33-2,12 (m, 3H), 1,98-1,69 (m, 4H), 1,51 (s, 9H).

Chét trung gian 1B: Axit (28,3R)-6,6,6-triflo-3-(((S)-5-(3-flophenyl)-9-metyl-2-oxo-
2,3-dihydro-1H-benzo[e][1,4]diazepin-3-yl)carbamoyl)-2-(3,3,3-triflopropyl)hexanoic

FE
CH: y o j/
H 0

F (1B)

Trong binh thét ¢b d4y tron dung tich 250mL, dung dich chtra chét trung
gian 1A (3,7 g, 5,86 mmol) trong DCM (25 mL) dugc xir Iy bang TFA (25 mlL) va
dung dich mau da cam nhat thu dugc duoc khudy & nhiét d trong phong trong 1,5 gio.
Hén hop phan tmg tiép d6 dugc ¢ dé thu dugc chit trung gian 1B. HPLC: RT = 3,12
phut (H,0/MeOH v6i TFA, CHROMOLITH® ODS S5 4,6 x 50 mm, gradien = 4 phit,
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bude song = 220 nm). MS(ES): m/z = 576,3 (M+H)*. ' H NMR (400MHz, metanol-d4)
8 7,54 (t, J= 4,5 Hz, 1H), 7,49-7,29 (m, 3H), 7,28-7,15 (m, 3H), 5,38 (br. s., 1H), 2,89
(td, J= 10,3, 3,7 Hz, 1H), 2,67 (td, J= 9,9, 4,2 Hz, 1H), 2,56-2,38 (m, 1H), 2,48 (s, 3
H), 2,34-2,13 (m, 3H), 2,00-1,71 (m, 4H).

Vidul:

Trong binh thét ¢b day tron dung tich 250mL, dung dich chita chét trung
gian 1B (4,04 g, 5,86 mmol) trong THF (50 mL) dwogc xir Iy bang amoniac (2M in
iPrOH) (26,4 mL, 52,7 mmol), sau d6 14 HOBT (1,795 g, 11;72 mmol) va EDC (2,246
g, 11,72 mmol). Huyén phit mau tring thu dugc duogc khudy & nhiét d6 trong phong
- qua dém. Hon hop phan g dugc pha lodng bing nude va dung dich nude NaHCO;
béo hoa. Chét rén thu duge duge loc, duogc rira béng nuée va tiép d6 duoc 1am khd trén
mdy loc duéi dong nito. San phim thd dwoc tao huyén phu trong 20 mL iPrOH va
duoc khudy & nhiét d6 trong phong trong 20 phit va tiép d6 dwoc loc va duoc rira bing
iPrOH va dugc 1am kho qua chan khéng dé thu dugc 2,83 g chét rin. Chéit rén duge
hoa tan trong EtOH(100 mL) dun hdi luu va duge cho phéan g tr tir v4i 200 mg than
hoat tinh d4 dugc bd sung bing cach phin nhé. Han hop néng duogce loc qua xelit® va
duge rira bang EtOH néng. Dich loc dugc giam xudng con mét nira thé tich, dé lanh va
két tia mau tréng tao ra dugc loc va dugc rira béng EtOH dé thu duogc 2,57 g chét rin
mau tring. Qué trinh t4i két tinh Idn thir hai ra khéi EtOH (70 mL) thu duge hop chit &
- Vidu1 (2,39 g, 70% hiéu suét) & dang chét rin mau tring. HPLC: RT = 10,859 phut
(H,O/CH3CN véi TFA, Sunfire C18 3,5um, 3,0x150mm, gradien = 15 pht, budc séng
=220 va 254 nm); MS(ES): m/z = 575,3 [M+H']; ' H NMR (400MHz, metanol-d,) 6
1,57-7,50 (m, 1H), 7,47-7,30 (m, 3H), 7,29-7,15 (m, 3H), 5,38 (s, 1H), 2,85-2,75 (m,
1H), 2,59 (td, J = 10,5, 4,0 Hz, 1H), 2,53-2,41 (m, 4H), 2,31-2,10 (m, 3H), 1,96-1,70
(m, 4H).

Vidu?2

(2R,3S)-N-((35)-5-(3-clophenyl)-9-etyl-2-ox0-2,3-dihydro-1H-1,4-benzodiazepin-3-
y1)-2,3-bis(3,3,3-triflopropyl)sucxinamit
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@

Chét trung gian 2A: (2S,3R)-rert-butyl 3-((5-(3-clophenyl)-9-etyl-2-0x0-2,3-dihydro-
1H-benzo[e][1,4]diazepin-3-yl)carbamoyl)-6,6,6-triflo-2-(3,3,3-triflopropyl)hexanoat
CFs

Me
HOO_/

O\'\?Me

O Me

(2A)

Bb sung timg giot TEA (0,190 mL, 1,367 mmol) vao dung dich chira chét
trung gian B-7 dihydrobromua (130 mg, 0,273 mmol), chét trung gian S-1 (100 mg,
0,273 mmol) va TBTU (105 mg, 0,328 mmol) trong DMF (2 mL). Hn hop duoc
‘khuéy & nhiét do trong phong trong 16 gid. Hon hop phéan tng duoc dd tir tir vao dung
dich d& khudy chta nuée chia dung dich NaHCO; bdo hoa. San phdm hdn hop duoc
chiét béng DCM, duoc rira bf?mg 10% dung dich LiCl, duoc 1am khé va dugce cb trong
chin khong. Hon hop san phim thd dugce tinh ché bing cach sic ky silicagel (ISCO,
0% dén 50% EtOAC/heptan trong 10 phit, str dung cot 12 g) dé thu duoc chit trung
gian 2A (116 mg, 0,175 mmol, hiéu suit 64,1%). HPLC RT = 1,20 phut H,O/CH;CN
voi TFA, BEH C18 1,75pm, 2,1x50mm, gradien = 2 phit, buéc séng = 220 nm.
MS(ES): m/z = 662,3 [M+H].

Chét trung gian 2B: Axit (2S,3R)-3-((5-(3-Clophenyl)-9-etyl-2-0x0-2,3-dihydro-1H-
benzole][1,4]diazepin-3-yl)carbamoyl)-6,6,6-triflo-2-(3,3,3-triflopropyl)hexanoic
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(2B)

Dung dich chita chét trung gian 2A (115 mg, 0,174 mmol) trong DCM (3
mL) duoc xir I bing TFA (0,668 mL, 1,737 mmol). Hon hop phan img dugc khudy &
nhiét @9 trong phong trong 2 gid va tiép d6 duoc c¢6 dén kho. Hon hop thé dugce pha
loéing bing toluen va cb tiép dén kho dé tao ra chét trung gian 2B (87 mg, 0,144 mmol,
hiéu suit 83%). HPLC RT = 3,695 (H,O/CH;CN véi TFA, Waters Sunfire C18 2,1 x
30 mm 3,5 um, 4 phut gradien, phét hién & 220 nm). MS(ES): m/z = 606,1 [M+H'].

Vidu2:

Dung dich chtra chit trung gian 2B (101 mg, 0,167 mmol), HOBT (77 mg,
0,500 mmol), va EDC (96 mg, 0,500 mmol) trong THF (2381 ul) duoc xir Iy bang
dung dich amoniac 2N trong IPA (583 ul, 1,167 mmol). Hdn hop phan tng duogc
khudy & nhiét d6 trong phong trong 2 gi¢. Hon hop phan tmg tiép d6 duoc pha lodng
bing nudce (5 mL) va dugc chiét bang DCM. Lép hitu co gom lai dugc rira bing nudc
mudi, duge lam kho va tiép d6 duoc cd trong chan khong. Hn hop san phim thd duge
tinh ché bing sic ky silicagel (ISCO, 0% dén 100% EtOAC/heptan trong 15 phut, st
dung cot 12 g). Sau khi tach riéng cac chit ddng phan khong d6i quang (Berger SFC
MGII, IC khong d6i ximg, 25 X 3 cm ID, 5um, 92/8 CO,/MeOH, 85 mL/phut, phat
hién & 220 nm), thu duoc hop chét & Vi du 2 (38 mg, 38%). HPLC: RT = 9,656 phut
(H,0/CH3CN véi TFA, Sunfire C18 3,5um, 4,6x150mm, gradien = 15 phut, buéc séng
=220 va 254 nm); MS(ES): m/z = 605,1 [M+H']; ' H NMR (400MHz, metanol-dg) &
7,70-7,63 (m, 1H), 7,61-7,56 (m, 1H), 7,55-7,45 (m, 2H), 7,44-7,37 (m, 1H), 7,33-7,19
(m, 2H), 5,38 (s, 1H), 3,38-3,26 (m, 2H), 3,08-2,88 (m, 1H), 2,87-2,70 (m, 2H), 2,69-
2,40 (m, 2H), 2,36-2,02 (m, 3H), 2,01-1,69 (m, 3H), 1,34 (t, /= 7,5 Hz, 3H).

Hop chét & cac vi du duoc day duoc didu ché theo cac phuong phap thong
thuong nhur d3 mé ta dbi véi Vidu 1 va Vi du 2.
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Vidu3
(2R,38)-N-((3S)-5-(3-Clophenyl)-9-isopropyl-2-0x0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl )sucxinamit

HsC. CH,

Cl )

Hop chit & Vi du 3 dugc didu ché tir chét trung gian B-2 va chit trung gian
S-1 khong dbi xtmg theo cac quy trinh chung d3 néu trén. Hop chét & Vi du 3 thu duge.
HPLC: RT = 10,134 phtt (H,O/CH3CN véi TFA, Sunfire C18 3,5pm, 4,6x150mm,
gradien = 15 phit, bude séng = 220 va 254 nm); MS(ES): m/z = 619 [M+H']; ' H
NMR (400MHz, metanol-ds) 8 7,67 (m, 2H), 7,48 (m, 2H), 7,42 (m, 1H), 7,33 (m, 1H),
7,23 (m, 1H), 5,38 (s, 1H), 3,56-3,38 (m, 1H), 2,92-2,74 (m, 1H), 2,68-2,42 (m, 2H),
2,38-2,09 (m, 3H), 2,00-1,69 (m, 4H), 1,41 (d, J = 6,6 Hz, 3H), 1,29 (d, ] = 6,8 Hz,
3H).

Vidu4 ]
(2R,35)-N-(9-clo-5-(3,4-dimetylphenyl)-2-0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-
y1)-3-(4,4,4-triflobutyl)-2-(3,3,3-triflopropyl)sucxinamit

“)

Hop chét & Vi du 4 dugc diéu ché tir chit trung gian B-6 va chét trung gian
S-2 theo cdc quy trinh chung d4 néu trén. Sau khi tach céc chit ddng phén khéng dbi
quang bang SFC khéng dbi ximg (Thiét bi: Berger SFC MGIL, Cot: IC khong d6i xtmg
25 x 3 cm, 5 um; Pha dong: 88/12 CO,/MeOH, téc do dong: 85 mL/phit; Phat hién &
220 nm), Hop chét & Vi du 4 thu duge. HPLC: RT = 9,771 phut (H,O/CH5CN véi
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TFA, Sunfire C18 3,5um, 4,6x150mm, gradien = 15 phtt, buéc séng = 220 va 254
nm); MS(ES): m/z = 619 [M+H']; ' H NMR (400MHz, metanol-ds) 6 7,76 (dd, J= 7,8,
1,7 Hz, 1H), 7,39 (s, 1H), 7,34-7,15 (m, 4H), 5,35 (s, 1H), 2,75 (td, J = 10,6, 4,3 Hz, -
1H), 2,58-2,48 (m, 1H), 2,32 (s, 3H), 2,28 (s, 3H), 2,25-2,05 (m, 3H), 1,86-1,66 (m,
4H), 1,65-1,45 (m, 3H).

Vidu5
(2R,35)-N-(9-clo-5-(3,5-dimetylphenyl)-2-oxo-2,3-dihydro-1H-1,4-benzodiazepin-3-
y1)-3-(4,4,4-triflobutyl)-2-(3,3,3-triflopropyl)sucxinamit

CF, '

HsC N\ )

Hop chét_ & Vidu 5 dugce diéu ché tir chit trung gian B-27 va chét trung gian
S-2 theo céc quy trinh chung d& néu trén. Sau khi tach cac chét ddng phan khong d6i
quang bang SFC khong dbi ximg (Thiét bi: Berger SFC MGII, Cot: RR Whelk O1 25 x
3 cm, 5 pm; Pha dong: 85/15 CO,/MeOH; Téc do dong: 85 mL/phtt; Phat hién & 220
nm), Hop chit & Vi du 5 thu dugc. HPLC: RT = 9,824 phut (H,O/CH;CN vé1 TFA,
Sunfire C18 3,5um, 4,6x150mm, gradien = 15 phut, budc séng = 220 va 254 nm);
MS(ES): m/z = 619 [M+H']; ' H NMR (400MHz, metanol-d4) & 7,76 (dd, /= 7,7, 1,8
Hz, 1H), 7,32-7,23 (m, 2H), 7,16 (s, 3H), 5,36 (s, 1H), 2,81-2,71 (m, 1H), 2,53 (d, J =
10,3 Hz, 1H), 2,31 (s, 6H), 2,24-2,04 (m, 3H), 1,84-1,69 (m, 3H), 1,62-1,47 (m, 3H),
1,29 (s, 1H).

Vidub6

(2R,3S)-N-((3S)-9-etyl-5-(3-metylphenyl)-2-ox0-2,3-dihydro-1H-1,4-benzodiazepin-3-
| yl1)-2,3-bis(3,3,3-triflopropyl)sucxinamit
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)

Hop chét & Vi du 6 duoc didu ché tir chét trung gian B-8 va chit trung gian
S-1 theo céc Quy trinh chung da néu trén. Viéc tich cic chit ddng phan khong dbi
quang (Berger SFC MGII, CHIRALPAK® IC, 25 X 3 ¢cm ID, 5pm, 92/8 CO»/MeOH,
85 mL/phut, phét hién & 220 nm) thu dugc hop chit & Vi du 6. HPLC: RT = 9,556 phut
(H20/CH3CN véi TFA, Sunfire C18 3,5um, 4,6x150mm, gradien = 15 phut, budc song
= 220 va 254 nm); MS(ES): m/z 585,2 = [M+H']; ' H NMR (400MHz, metanol-ds)
7,60-7,52 (m, 1H), 7,49-7,43 (m, 1H), 7,38-7,16 (m, 5H), 5,37 (s, 1H), 3,04-2,89 (m,
1H), 2,87-2,71 (m, 2H), 2,68-2,39 (m, 2H), 2,37 (s, 3H), 2,33-2,09 (m, 3H), 1,99-1,65
(m, 4H), 1,34 (t, J= 17,5 Hz, 3H).

Vidu7
(2R,35)-N~((35)-5-(3-Clophenyl)-9-metyl-2-oxo-2,3-dihydro-1H-1,4-benzodiazepin-3-
y1)-2,3-bis(3,3,3-triflopropyl)sucxinamit

, CFs
NP o

O

Cl (7

Hop chit & Vi du 7 duoc didu ché tir chét trung gian B-3 va chit trung gian
S-1 theo cac quy trinh chung d4 néu trén. Viéc tich cac chét ddng phén khong déi
quang béng sdc ky SFC diéu ché (Thiét bi: Berger SFC MGII, Cot: OD-H khong dbi
xtmg 25 x 3 cm, 5 mm; Pha dong: 90/10 CO/MeOH; Téc d6 dong: 85 mL/phut; Phat
hién & 220 nm.) thu duoc hop chit & Vi du 7. HPLC: RT = 9,328 phiit (H,0/CH;CN
v6i TFA, Sunfire C18 3,5um, 3,0x150mm, gradien = 15 pht, budc séng = 220 va 254
nm); MS(ES): m/z = 591,2 [M+H']; ' H NMR (400MHz, metanol-dy) 8 7,65 (t, J=1,9
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Hz, 1H), 7,59-7,50 (m, 2H), 7,50-7,44 (m, 1H), 7,44-7,37 (m, 1H), 7,27-7,20 (m, 2H),
5,39 (s, 1H), 2,86-2,76 (m, 1H), 2,66-2,56 (m, 1H), 2,56-2,46 (m, 4H), 2,33-2,14 (m,
3H), 1,95-1,74 (m, 4H).

Vidu8
(2R,3S)-N-~((35)-5-(3-clophenyl)-9-metyl-2-0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-

yD)-3-(4,4,4-triflobutyl)-2-(3,3,3-triflopropyl)sucxinamit

CHs |y

P

Cl (8)

Hop chét & Vi du 8 duoc didu ché tir chat trung gian B-3 va chét trung gian
S-2 theo cac quy trinh chung d néu trén. Viéc tach cac chit ddng phan khong dbi
quang béng sic ky SFC didu ché (Thiét bi: Berger SFC MGII, Cot: Regis Welk-O R,R
25 x 3 cm, 5 mm; Pha dong: 85/15 CO,/MeOH; Tc‘)c‘d(f) dong: 85 mL/phut; Phat hién &
220 nm.) thu dugc hop chit & Vi du 8. HPLC: RT = 9,531 phut (H,O/CH3CN véi TFA,
Sunfire C18 3,5um, 3,0x150mm, gradien = 15 phut, budc séng = 220 va 254 nm);
MS(ES): m/z=605,2 [M+H']; ' H NMR (400MHz, metanol-dy) 6 7,69 (d, J= 1,8 Hz,
1H), 7,58-7,50 (m, 2H), 7,47-7,40 (m, 2H), 7,27-7,19 (m, 2H), 5,37 (s, 1H), 2,78 (td, J
= 10,3, 4,0 Hz, 1H), 2,60-2,46 (m, 5H), 2,30-2,11 (m, 3H), 1,89-1,71 (m, 3H), 1,67-
1,50 (m, 3H).

Vidu9

(2R,38)-N-((35)-5-(3-Metylphenyl)-2-ox0-9-(triflometyl)-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit
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®)

Hop chit & Vi du 9 dugc didu ché tir chét trung gian B-9 va chit trung gian
S-1 theo cac quy trinh chung da néu trén. Viéc tich céc chit ddng phan khong dbi
quang bing séc ky SFC didu ché (Thiét bi: Berger SFC MGII, Cot: OD-H khéong dbi
xtmg 25 x 3 cm, 5 um; Pha dong: 92/8 CO,/MeOH; Téc do dong: 85 mL/phut; Phat
hién & 220 nm.) thu dugc hop chét & Vi du 9. HPLC: RT = 9,488 phut (H,O/CH;CN
voi TFA, Sunfire C18 3,5pm, 3,0x150mm, gradien = 15 phut, buéc séng = 220. va 254
nm); MS(ES): m/z = 625 3[M+H']; ' H NMR (400MHz, metanol-ds) § 8,03 (d, J = 6,8
Hz, 1H), 7,68-7,62 (m, 1H), 7,53-7,45 (m, 2H), 7,40-7,30 (m, 3H), 5,47 (s, 1H), 2,82
(td, J= 10,5, 4,0 Hz, 1H), 2,60 (td, J = 10,5, 3,7 Hz, 1H), 2,53-2,41 (m, 1H), 2,38 (s,
3H), 2,32-2,14 (m, 3H), 1,99-1,71 (m, 4H).

Vidu 10
(2R,38)-N-((3S)-9-clo-5-(3,5-dimetylphenyl)-2-ox0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit

CF,
cl oy
N\/S~
O /N

H3C O

Hop chét & Vi du 10 dugc didu ché tir chét trung gian B-27 va chét trung
gian S-1 theo cac quy trinh chung da néu trén. Viéc tach céc chét ddng phan khong dbi
quang bing SFC khong dbi xtmg (Thiét bi: Berger SFC MGIII, Cét: CHIRALCEL®
OD-H 25 x 3 c¢m, 5 pum; Pha dong: 92/18 CO,/MeOH; Téc d6 dong: 150 mL/phtt; Phat
hién & 220 nm) thu dugce hop chét & Vi du 10. HPLC: RT = 10,878 phit (H,O/CH;CN
v6i TFA, Sunfire C18 3,5um, 4,6x150mm, gradien = 15 phut, budc séng = 220 va 254
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nm); MS(ES): m/z = 605 [M+H+]; 'HNMR (400MHz, metanol-dyg) 6 7,76 (dd, J= 7,7,
1,5 Hz, 1H), 7,33-7,23 (m, 2H), 7,15 (s, 3H), 5,39 (s, 1H), 2,84-2,75 (m, 1H), 2,59 (td,
J=10,3, 4,2 Hz, 1H), 2,51-2,39 (m, 1H), 2,30 (s, 6H), 2,26-2,12 (m, 3H), 1,95-1,70
(m, 4H).

Vidull
~ (2R,35)-N-((3S)-5-(3-metylphenyl)-2-0x0-9-(triflometyl)-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-3-(4,4,4-triflobutyl)-2-(3,3,3-triflopropyl)sucxinamit

(11)

Hop chat & Vi du 11 dwoc didu ché tir cht trung gian B-9 va chét trung gian
S-2 theo c4c quy trinh chung dd néu trén. Viéc tich céc chét ddng phan khong déi
quang béng sic ky SFC diéu ché (Thiét bi: Berger SFC MGII, Cét: OD-H khong dbi
xtng 25 x 3 cm, 5 um; Pha dong: 92/8 CO./MeOH; Téc d6 dong: 85 mL/phut; Phat
hién & 220 nm) thu duge hop chét & Vi du 11. HPLC: RT = 9,699 phtt (H,0/CH;CN
v6i TFA, Sunfire C18 3,5um, 3,0x150mm, gradien = 15 phit, budc séng = 220 va 254
nm); MS(ES): m/z = 639,3 [M+H']; ' " ™R (400MHz, metanol-ds) & 8,03 (d, J = 6,8
Hz, 1H), 7,67-7,61 (m, 1H), 7,52-7,44 (m, 2H), 7,41-7,31 (m, 3H), 5,45 (s, 1H), 2,83-
2,74 (m, 1H), 2,61-2,42 (m, 2H), 2,39 (s, 3H), 2,35-2,05 (m, 3H), 1,90-1,69 (m, 3H),
1,68-1,48 (m, 3H).

Vidu12

(2R,3S)-N-((35)-9-isopropyl-5-(3-metylphenyl)-2-ox0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit
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(12)

Hop chét & Vi du 12 dugc didu ché tr chét trung gian B-10 va chét trung
gian S-1 theo c4c quy trinh chung d& néu trén. Viéc tach cc chit ddng phan khong dbi
quang (Thiét bi: Berger SFC MGIIIL, Cot: Lux Cell-4, 250 x 30 mm, 5 pm; Nhiét 3o
cot: 45°C, Pha dong: 88/12 COz/MeOH; Phét hién & 220 nm) thu dugc hop chét & Vi
du 12. HPLC: RT = 15,924 phit (MeOH/H,O vé&i TFA, Sunfire C18 3,5um,
4,6x150mm, gradien = 15 phit, budc song = 220 va 254); MS(ES): m/z = 599 [M+H'];
PHNMR (400MHz, metanol-dg) & 7,63 (dd, ] = 7,7, 1,3 Hz, 1H), 7,45 (s, 1H), 7,37-7.24
(m, 4H), 7,19 (d, J = 1,5 Hz, 1H), 5,36 (s, 1H), 3,52-3,37 (m, 1H), 2,86-2,74 (m, 1H),
2,64-2,42 (m, 2H), 2,36 (s, 3H), 2,32-2,11 (m, 3H), 1,96-1,69 (m, 4H), 1,39 (d, ] = 6,8
Hz, 3H), 1,28 (d, J = 6,8 Hz, 3H).

Vidu 13
(2R,3S)-N-((35)-9-isopropyl-2-oxo0-5-phenyl-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-
2,3-bis(3,3,3-triflopropyl)sucxinamit

(13)

Hop chét & Vi du 13 dwoc didu ché tir chét trung gian B-11 va chét trung
gian S-1 theo cdc quy trinh chung d& néu trén. Viée tach cac cht ddng phén khong ddi
quang (Thiét bi: Berger SFC MGII, Cot: CHIRALPAK® IC 250 x 30 mm, 5 um; Pha
dong: 90/10 COo/MeOH; Téc d6 dong: 85 mL/phut; Phat hién & 220 nm) thu duge hop
chit & Vi du 13. HPLC: RT = 15,481 phut (H,O/CH;CN v&i TFA, Sunfire C18 3,5mm,
4,6x150mm, gradien = 15 phut, budc séng = 220 va 254 nm); MS(ES): m/z = 586
[M+H']; ' H NMR (400MHz, metanol-ds) & 7,70-7,56 (m, 3H), 7,56-7,47 (m, 1H),
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7,47-7,36 (m, 2H), 7,36-7,25 (m, 1H), 7,25-7,12 (m, 1H), 5,39 (s, 1H), 3,53-3,38 (m,
1H), 2,83 (m, 1H), 2,70-2,41 (m, 2H), 2,37-2,05 (m, 3H), 2,00-1,69 (m, 4H), 1,40 (d, J
= 6,6 Hz, 3H), 1,35-1,21 (m, 3H).

Vidu 14
(2R,35)-N-((3S)-9-(xyclopropyloxy)-5-(3-metylphenyl)-2-ox0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-3-(4,4,4-triflobutyl)-2-(3,3,3-triflopropyl)sucxinamit

14)

Hop chét & Vi du 14 dugc didu ché tir chat trung gian B-12 va chit trung
gian S-2 theo céc quy trinh chung d4 néu trén. Viéc tach cac chit ddng phan khong dbi
quang (Berger SFC MGII, AS-H khong d6i ximg 25 X 3 cm ID, 5 pm, 80/20
CO/MeOH, 85 mL/phtt, phat hién & 220 nm) thu duoc hop chét & Vi du 14. HPLC:
RT = 10,064 phut (HO/CH3CN véi TFA, Sunfire C18 3,5um, 4,6x150mm, gradien =
15 phut, budc séng = 220 va 254 nm); MS(ES): m/z = 627,20 [M+H']; ' H NMR
(400MHz, metanol-ds) & 7,65-7,56 (m, 1H), 7,46-7,39 (m, 1H), 7,37-7,16 (m, 4H),
7,00-6,84 (m, 1H), 5,37 (s, 1H), 4,06-3,91 (m, 1H), 2,87-2,68 (m, 1H), 2,64-2,44 (m,
2H), 2,37 (s, 3H), 2,32-2,00 (m, 3H), 1,98-1,50 (m, 4H), 1,50-1,22 (m, 2H), 1,05-0,84
(m, 4H).

Vidul5

(2R,3S)-N-((3S)-9-(xyclopropyloxy)-5-(3-metylphenyl)-2-ox0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit
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5)

Hop chét & Vi du 15 duogc didu ché tir chét trung gian B-12 va chét trung
gian S-1 theo c4c quy trinh chung d& néu trén. Viéc tach cc chét ddng phan khong dbi
quang (Berger SFC MGII, AS-H khéng dbi xtng 25 X 3 cm ID, Spm, 80/20
CO2/MeOH, 85 mL/phut, phat hién ¢ 220 nm) thu duoc hop chét & Vi du 15. HPLC:
RT = 9,844 phut (H,O/CH3CN véi TFA, Sunfire C18 3,5um, 4,6x150mm, gradien =
15 phut, budc séng = 220 va 254 nm); MS(ES): m/z = 613,25 [M+H']; ' H NMR
(400MHz, metanol-dy) & 7,63-7,58 (m, 1H), 7,47-7,39 (m, 1H), 7,38-7,20 (m, 4H),
6,98-6,91 (m, 1H), 5,40 (s, 1H), 4,04-3,94 (m, 1H), 2,88-2,75 (m, 1H), 2,66-2,55 (m,
1H), 2,55-2,39 (m, 1H), 2,39-2,33 (m, 2H). 2,32-2,09 (m, 3H), 2,01-1,65 (m, 3H),
1,52-1,23 (m, 3H), 1,03-0,84 (m, 4H).

Vidu 16
(2R,38)-N-((35)-9-(xyclopropyloxy)-2-ox0-5-phenyl-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-3-(4,4,4-triflobutyl)-2-(3,3,3-triflopropyl)sucxinamit

(16)

Hop chét & Vi du 16 duge didu ché tir chét trung gian B-13 va chét trung
gian S-2 theo cc quy trinh chung d4 néu trén. Viéc tach céc chit ddng phan khong déi
quang (Berger SFC MGII, AS-H khoéng dbi xtmg 25 X 3 cm ID, 5 um, 80/20
CO,/MeOH, 85 mL/phut, phét hién & 220 nm) thu duoc hop chét & Vi du 16. HPLC:
RT = 9,74 phit (H,O/CH3;CN véi TFA, Sunfire C18 3,5um, 4,6x150mm, gradien = 15
pht, bude séng = 220 va 254 nm); MS(ES): m/z = 613,2 [M+H']; ' H NMR (400MHz,
metanol-dg) 8 7,64-7,55 (m, 3H), 7,55-7,49 (m, 1H), 7,44 (d, J= 7,5 Hz, 2H), 7,26 (s,
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1H), 6,98-6,91 (m, 1H), 5,38 (s, 1H), 4,04-3,96 (m, 1H), 2,81-2,71 (m, 1H), 2,62-2,41
(m, 2H), 2,18 (s, 4H), 1,90-1,68 (m, 3H), 1,68-1,33 (m, 3H), 0,93-0,86 (m, 4H).

Vidu 17
(2R,3S)-N-((35)-9-clo-5-(3-metylphenyl)-2-oxo0-2,3-dihydro-1H-1,4-benzodiazepin-3-
y1)-3-(4,4,4-triflobutyl)-2-(3,3,3-triflopropyl)sucxinamit

(17)

Hop chét & Vi du 17 dugc didu ché tir chit trung gian B-14 va chit trung
gian S-2 theo cic quy trinh chung da néu trén. Chit rin nay duoc tinh ché bang séc ky
SFC diéu ché (Berger SFC MGII, AD-H 250 X 30 mm ID, Scm, 75/25 COy/TPA, 150
mI/phiit) d tao ra hop chdt & Vi du 17. HPLC: RT = 11,04 phut (H,O/CH;CN véi
TFA, Sunfire C18 3,5um, 4,6x150mm, gradien = 15 phut, budc séng = 220 va 254
nm); MS(ES): m/z = 605,3 [M+H']; ' H NMR (400MHz, DMSO-ds) § 10,45 (s, 1H),
9,45 (d, J= 6,8 Hz, 1H), 7,84 (dd, J= 5.9, 3,3 Hz, 1H), 7,62 (br. s., 1H), 7,41 (s, 1H),
7,38-7,34 (m, 2H), 7,33-7,26 (m, 3H), 7,03 (s, 1H), 5,21 (d, J= 6,8 Hz, 1H), 2,79-2,70
(m, 1H), 2,69-2,59 (m, 1H), 2,46-2,38 (m, 1H), 2,34 (s, 3H), 2,31-2,19 (m, 2H), 2,18-
2,07 (m, 1H), 1,65-1,53 (m, 3H), 1,49-1,41 (m, 1H), 1,39-1,29 (m, 2H).

Vidu 18
(2R,3S)-N-((35)-9-metyl-2-0x0-5-(3-(triflometyl)phenyl)-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-3-(4,4,4-triflobutyl)-2-(3,3,3-triflopropyl)sucxinamit

(18)
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Hop chét & Vi du 18 duoc didu ché tir chét trung gian B-15 va chét trung
gian S-2 theo c4c quy trinh chung d& néu trén. Viée tich cc chit ddng phan khong dbi
quang bang sic ky SFC didu ché (Thiét bi: Berger SFC MGII, Cét: Regis Welk-O R,R
25 x 3 cm, 5 mm; Pha ddng: 90/10 CO,/MeOH; Téc d dong: 85 mL/phut; Phat hién &
220 nm.) thu dugc hop chét & Vi du 18. HPLC: RT = 9,678 phut (H,O/CH;CN voi
TFA, Sunfire C18 3,5um, 3,0x150mm, gradien = 15 phut, buéc séng = 220 va 254
nm); MS(ES): m/z = 639,4 [M+H']; ! H NMR (400MHz, metanol-ds) & 8,01 (s, 1H),
7,83 (d, J= 17,7 Hz, 1H), 7,77 (d, J = 7,7 Hz, 1H), 7,68-7,60 (m, 1H), 7,57 (d, J= 17,0
Hz, 1H), 7,28-7,17 (m, 2H), 5,40 (s, 1H), 2,79 (td, J = 10,5, 4,0 Hz, 1H), 2,62-2,45 (m,
5H), 2,35-2,18 (m, 2H), 2,16-2,03 (m, 1H), 1,91-1,70 (m, 3H), 1,69-1,48 (m, 3H).

Vidu 19
(2R,385)-N-((3S)-9-(Xyclopropyloxy)-2-oxo-5-phenyl-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit

19)

Hop chét & Vi du 19 dugc didu ché tir chét trung gian B-13 va chit trung
gian S-1 theo c4c quy trinh chung d4 néu trén. Viéc tach cac chat ddng phan khong dbi
quang (Berger SFC MGII, AS-H khéng dbi xtmg 25 X 3 cm ID, 5 pm, 80/20
C0O2/MeOH, 85 mL/phut, phat hién & 220 nm) thu duge hop chit & Vi du 19. HPLC:
RT = 14,967 phut (HyO/CH3CN véi TFA, Sunfire C18 3,5um, 4,6x150mm, gradien =
15 phit, budc séng = 220 va 254 nm); MS(ES): m/z = 599,1 [M+H']; ' H NMR
(400MHz, metanol-d,) & 7,61 (dd, J = 8,1, 1,3 Hz, 1H), 7,59-7,54 (m, 2H), 7,54-7,47
(m, 1H), 7,47-7,37 (m, 2H), 7,25 (t, J = 8,0 Hz, 1H), 6,95 (dd, J = 7,9, 1,1 Hz, 1H),
5,41 (s, 1H), 4,00 (t, J = 4,4 Hz, 1H), 2,82 (d, J = 4,0 Hz, 1H), 2,61 (d, J = 3,7 Hz, 1H),
2,55-2,38 (m, 1H), 2,36-2,11 (m, 3H), 2,07-1,70 (m, 4H), 0,91 (d, J = 4,4 Hz, 4H).

Vidu20
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" (2R,35)-N-((35)-9-metyl-2-0x0-5-(3-(triflometyi)phenyl)-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit
CF;
CH,
N® ©

S

CF, 20)

Hop chét & Vi du 20 duge didu ché tir chit trung gian B-15 va chét trung
gian S-1 theo céc quy trinh chung di néu trén: Viéc tach cac chéit ddng phan khong dbi
quang bang sic ky SFC diéu ché (Thiét bi: Berger SFC MGII, C@t: PHENOMENEX®
Lux Xenluloza 2 25 x 3 cm; 5 um; Pha dong: 92/8 CO,/MeOH; Tbe do dong: 85
mL/phut; Phat hién & 220 nm.) thu duge hop chit & Vi du 20. HPLC: RT = 9,483 phut
(H,O/CH;CN véi TFA, Sunfire C18 3,5um, 3,0x150mm, gradien = 15 phut, buéc séng
=220 va 254 nm); MS(ES): m/z = 625,1 [M+H']; ' FMR (400MHz, metanol-ds) § 7,97 -
(s, 1H), 7,81 (dd, J = 13,1, 7,8 Hz, 2H), 7,67-7,60 (m, 1H), 7,57 (dd, J = 6,8, 1,3 Hz,
1H), 5,43 (s, 1H), 2,83 (td, J = 10,5, 4,0 Hz, 1H), 2,61 (td, J = 10,3, 3,5 Hz, 1H), 2,57-
2,46 (m, 4H), 2,32-2,12 (m, 3H), 1,98-1,74 (m, 4H).

Vidu21
(2R,38)-N-((35)-9-clo-5-(2-metylphenyl)-2-ox0-2,3-dihydro-1H-1,4-benzodiazepin-3-
y1)-2,3-bis(3,3,3-triflopropyl)sucxinamit

O CHz CF;
(21)

Hop chét & Vi du 21 duge didu ché tir chit trung gian B-16 va chét trung
gian S-1 theo céc quy trinh chung d4 néu trén. Céc chit ddng phan lap thé mong mudn
duoc thu gom 14 pic th hai theo trinh tu rira gidi bing cach sir dung séc ky SFC (Thiét
bi: Berger SFC MGII, Cot: OD-H khéng db6i xung 25 x 3 cm, 5 mm; Pha dong: 85/15
CO,/MeOH; Tée d6 dong: 85 mL/phut; Phat hién & 220 nm), dé tao ra hop chit & Vi
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du 21. HPLC: RT = 11,11 phit (H,O/CH;CN véi TFA, Sunfire C18 3,5um,
4,6x150mm, gradien = 15 phuat, budc séng = 220 va 254 nm); MS(ES): m/z =
591[M+H"]; ' HMMR (500MHz, metanol-ds) & 7,73 (dd, J = 8,0, 1,4 Hz, 1H), 7,40-7,32
(m, 1H), 7,29-7,21 (m, 3H), 7,18 (t, J = 7,9 Hz, 1H), 7,08 (dd, J = 7,9, 1,5 Hz, 1H),
5,45 (s, 1H), 2,79 (td, J = 10,5, 4,0 Hz, 1H), 2,59 (td, J = 10,4, 3,9 Hz, 1H), 2,51-2,38
(m, 1H), 2,30-2,08 (m, 3H), 2,04 (s, 3H), 1,94-1,67 (m, 4H).

Vi du 22
(2R,3S)-N-((3S)-5-(4-Flophenyl)-9-metyl-2-0x0-2,3 -dihydro-1H-1,4-benzodiazepin-3-
y1)-2,3-bis(3,3,3-triflopropyl)sucxinamit

CHs 1

=

| F @)

Hop chét & Vi du 22 dugc didu ché tir chit trung gian B-17 va chét trung
gian S-1 theo céc quy trinh chung di néu trén. Viéc tich cac chit ddng phén khong déi
quang bang sic ky SFC didu ché (Thiét bi: Berger SFC MGII, Cét: IC khong dbi xtng
25 x 3 cm, 5 pm; Pha dong: 92/8 CO,/MeOH; Téc d6 dong: 85 mL/phut; Phat hién &
220 nm.) thu duge hop chit & Vi du 22. HPLC: RT = 9,016 phut (H,O/CH3CN véi
TFA, Sunfire C18 3,5um, 3,0x150mm, gra&ien = 15 phut, budc song = 220 va 254
nm); MS(ES): m/z = 575,1 [M+H']; ' H NMR (400MHz, metanol-ds) & 7,69-7,60 (m,
2H), 7,53 (dd, J=5,8, 2,5 Hz, 1H), 7,24-7,18 (m, 2H), 7,17-7,09 (m, 2H), 5,36 (s, 1H),
2,80 (td, J=10,4, 4,1 Hz, 1H), 2,58 (td, J = 10,5, 3,6 Hz, 1H), 2,53-2,43 (m, 4H), 2,31-
2,11 (m, 3H), 1,95-1,73 (m, 4H).

Vidu 23

(2R,35)-N-((35)-9-Metyl-2-oxo0-5-phenyl-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-
2,3-bis(3,3,3-triflopropyl)sucxinamit
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(23)

Hop chét & Vi du 23 duoc didu ché tir chit trung gian B-4 va chét trung gian
S-1 theo cac quy trinh chung da néu trén. HPLC: RT = 7,843 phit (H,O/CH;CN véi
TFA, Sunfire C18 3,5um, 4,6x150mm, gradien = 15 phut, budc séng = 220 va 254
nm); MS(ES): m/z = 557,4 [M+H']; ' H NMR (400MHz, metanol-ds) 8 7,63-7,57 (m,
1H), 7,56-7,47 (m, 1H), 7,46-7,37 (m, 1H), 7,25-7,18 (m, 1H), 5,39 (s, 1H), 2,82 (td, J
=10.5, 4,0 Hz, 1H), 2,61 (td, J= 10,5, 3,5 Hz, 1H), 2,56-2,40 (m, 4H), 2,36-2,07 (m,
3H), 1,99-1,70 (m, 4H).

Vidu 24
(2R,35)-N-((35)-9-xyclopropyl-2-oxo-5-phenyl-2,3-dihydro-1H-1,4-benzodiazepin-3-
y1)-2,3-bis(3,3,3-triflopropyl)sucxinamit

(24)

Hop chit & Vi du 24 dugc didu ché tir chét trung gian B-28 va chét trung
gian S-1 theo cac quy trinh chung d4 néu trén. Chét rin nay duogc tinh ché bang sic ky
SFC diéu ché (Berger SFC MGII, IC khéng d6i xtmg 250 X 30 mm ID, 5um, 85/15
CO»/MeOH, 85 mL/phut) dé tao ra hop chit & Vi du 24. HPLC: RT = 11,56 phut
(H,O/CH;CN véi TFA, Sunfire C18 3,5um, 4,6x150mm, gradien = 15 phut, budc séng
=220 va 254 nm); MS(ES): m/z = 583,2 [M+H']; ' H NMR (400MHz, DMSO-d) &
10,28 (s, 1H), 9,45 (d, J = 7,3 Hz, 1H), 7,65 (br. s., 1H), 7,56-7,49 (m, 3H), 7,47-7,40
~ (m, 2H), 7,28 (dd, J = 7,7, 1,3 Hz, 1H), 7,20 (t, J = 7,7 Hz, 1H), 7,15-7,08 (m, 2H),
5,24 (d,J=17,3 Hz, 1H), 2,81 (td, J = 9.8, 5,1 Hz, 1H), 2,54 (br. s., 1H), 2,31-2,07 (m,
4H), 1,78-1,53 (m, 5H), 1,11-0,96 (m, 2H), 0,84-0,76 (m, 1H), 0,71-0,62 (m, 1H).
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Vidu25
(2R,3S)-N-((35)-9-clo-5-(3-xyclopropylphenyl)-2-oxo0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit

(25)

Hop chét & Vi du 25 duogc didu ché tir chit trung gian B-18 va chit trung
gian S-1 theo cdc quy trinh chung d4 néu trén. Viéc tach cac chét dong phan khong d6i
quang (Thiét bi: Berger SFC MGII, IC khéng déi ximg 25 X 3 cm ID, 5um, 90/10
CO2/MeOH, 85 mL/phut, phat hién & 220 nm) thu dugc hop chét & Vi du 25. HPLC:
RT = 8,81 phut (H2O/CH3;CN véi TFA, Sunfire C18 3,5um, 4,6x150mm, gradien = 15
phut, budc song = 220 va 254 nm); MS(ES): m/z = 617,0 [M+H']; 'H NMR (400MHz,
metanol-ds) 8 7,88-7,70 (m, 1H), 7,45-7,11 (m, 6H), 5,46-5,31 (m, 1H), 2,82 (td, J =
10,4, 4,1 Hz, 1H), 2,69-2,40 (m, 2H), 2,36-2,06 (m, 3H), 2,00-1,58 (m, 5H), 1,06-0,94
(m, 2H), 0,80-0,62 (m, 2H).

Vidu 26
(2R,38)-N-((35)-5-(3-Clophenyl)-9-metoxy-2-0x0-2,3-dihydro-1H-1,4-benzodiazepin-
3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit

OCH,

Cl (26)
Hop chit & Vi du 26 duoc didu ché tir chit trung gian B-19 va chét trung
gian S-1 theo c4c quy trinh chung d3 néu trén. Chét rén duoc tinh ché bing sic ky SFC
didu ché (Thiét bi: Berger SFC MGII, AS-H 250 X 30 mm ID, Sum, 82/18
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CO»/MeOH, 85 mL/phut) dé tao ra hop chdt & Vi du 26. HPLC: RT = 9,32 phut
(H2O/CH3CN vé6i TFA, Sunfire C18 3,5um, 4,6x150mm, gradien = 15 phut, buéc song
= 220 va 254 nm); MS(ES): m/z = 607 [M+H']; ' H NMR (400MHz, metanol-d,) &
10,13 (s, 1H), 9,51 (d, J = 7,3 Hz, 1H), 7,68-7,59 (m, 3H), 7,52-7,45 (m, 1H), 7,42-
7,32 (m, 2H), 7,30-7,24 (m, 1H), 7,13 (s, 1H), 6,92 (dd, J= 7.9, 1,1 Hz, 1H), 5,25 (d, J
=73 Hz, 1H), 3,94 (s, 3H), 2,85-2,75 (m, 1H), 2,63-2,54 (m, 1H), 2,31-2,09 (m, 4H),
1,75-1,52 (m, 4H).

Vidu27
(2R,38)-N-((35)-5-(4-clophenyl)-9-metoxy-2-oxo0-2,3-dihydro-1H-1,4-benzodiazepin-
3-y)-2,3-bis(3,3,3-triflopropyl)sucxinamit

OCH,

Cl (27)

Hop chit & Vi du 27 dugc didu ché tir chat trung gian B-20 va chét trung
gian S-1 theo c4c quy trinh chung d4 néu trén. Chat rin duoc tinh ché bing sic ky SFC
diéu ché (Thiét bi: Berger SFC MGII, AS-H 250 X 30 mm ID, 5um, 82/18
COyMeOH, 85 mL/phut) dé tao ra hop chét & Vi du 27. HPLC: RT = 9,44 phut
(H20/CH;CN véi TFA, Sunfire C18 3,5um, 4,6x150mm, gradien = 15 phit, buéc song
= 220 va 254 nm); MS(ES): m/z = 607 [M+H']; ' H NMR (400MHz, DMSO-de) &
10,12 (s, 1H), 9,51 (d, J = 7,3 Hz, 1H), 7,66 (br. s., 1H), 7,58-7,50 (m, 4H), 7,36-7,31
(m, 1H), 7,30-7,22 (m, 1H), 7,14 (s, 1H), 6,90 (dd, J= 7,8, 1,2 Hz, 1H), 524 (d, J =
7,3 Hz, 1H), 3,93 (s, 3H), 2,82-2,74 (m, 1H), 2,64-2,55 (m, 1H), 2,30-2,08 (m, 4H),
1,76-1,51 (m, 4H).

Vi du 28

(2R3 S)-N-((3 S)-9-clo-5-(3-metylphenyl)-2-ox0-2,3-dihydro-1H-1,4-benzodiazepin-3-
yD)-2,3-bis(3,3,3-triflopropyl)sucxinamit
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(28)

Hop chét & Vi dy 28 dugc diéu ché tir chét trung gian B-14 va chét trung
gian S-1 theo c4c quy trinh chung d3 néu trén. Chét rin dugc tinh ché bang sic ky SFC
diéu ché (Thiét bi: Berger SFC MGII, IC-H 250 X 30 mm ID, Spm, 92/8 CO,/MeOH,
85 mL/phtt) dé tao ra hop chit & Vi du 28. HPLC: RT = 9,36 phut (H,O/CH;CN véi
TFA, Sunfire C18 3,5um, 4,6x150mm, gradien = 15 phut, buéc sén‘g = 220 va 254
nm); MS(ES): m/z = 591 [M+H']; ' H NMR (4OOMHZ, DMSO0-de) 6 10,48 (br. s., 1H),
9,40 (br. s., 1H), 7,87-7,60 (m, 2H), 7,47-7,04 (m, 5H), 5,15 (br. s., 1H), 4,15 (dd; J =
5,7, 3,3 Hz, 1H), 2,81 (td, J = 9,9, 4,8 Hz, 1H), 2,40-2,02 (m, 5H), 1,83-1,53 (m, 4H),
1,45-1,18 (m, 3H), 0,98-0,79 (m, 2H).

Vidu 29
(2R,35)-N-((35)-5-(3-metylphenyl)-9-metoxy-2-o0xo0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl )sucxinamit

OCH;

CHs 29)

Hop chit & Vi du 29 duoc didu ché tir chat trung gian B-21 va chét trung
gian S-1 theo cdc quy trinh chung d& néu trén. Nguyén liéu thoé duge tinh ché via
HPLC didu ché véi cac didu kién sau: Cot: Waters XBridge C18, 19 x 250 mm, c& hat
5 pm; COt Guard: Waters XBridge C18, 19 x 10 mm, c& hat 5 pm; Pha dong A: 5:95
axetonitril:nudc véi amoni axetat 10mM; Pha dong B:95:5 axetonitril:nuéc v6i amoni
axetat 10mM; Gradien: 15-100% B trong 25 phut, tiép d6 gift 5 phit & 100% B; Dong:

20 mL/phat. C4c phan doan chira san phdm mong muén duoc 20op lai va dugce lam kho
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bang cach 1am bay hoi ly tim. Nguyén liéu duoc tinh ché tiép bing HPLC didu ché véi
cac diéu kién sau: Cot: Waters XBridge C18, 19 x 250 mm, ¢& hat 5 pm; ‘Ccf)t Guard:
Waters XBridge C18, 19 x 10 mm, c¢& hat 5 um; Pha dong A: 5:95 axetonitril:nudc véi
amoni axetat 10mM; Pha dong B:95:5 axetonitril:nu6c véi amoni axetat 10mM;
Gradien: 20-55% B trong 40 phut, tiép d6 gitr 15 phit & 55% B; Dong: 20 mL/phut.
Céc phéan doan chira san phém mong mudn duge g0p lai va duge lam kho béng cach
lam bay hoi ly tdm. Nguyén liéu dugc tinh ché tiép bang cach HPLC diéu ché véi cac
diéu kién sau: Cot: Waters XBridge C18, 19 x 100 mm, ¢& hat 5 um; Cot Guard:

- Waters XBridge C18, 19 x 10 mm, c& hat 5 pm; Pha dong A: 5:95 axetonitril:nudc véi
amoni axetat 10mM; Pha ddng B:95:5 axetonitril:nuéc véi amoni axetat 10mM;
Gradien: 5-100% B trong 10 phut, tiép d6 giir 5 phit & 100% B; Dong: 20 mL/phat.

~ Céc phan doan chira san phdm mong muén dugc gop lai va duoc lam khé bing cach
1am bay hoi ly tAm dé tao ra hop chit & Vi du 29. HPLC: RT = 2,38 phut (H,0/CH;CN
v6i TFA, SUPELCO® Ascentis Express C18, 4,6 x 50 mm, 2,7um, gradien = 4 phut,
bude séng = 220); MS(ES): m/z = 586 [M+H']; ' H MR (500MHz, DMSO-dg) 6 10,12
(br. s., 1H), 9,53 (d, J = 7,4 Hz, 1H), 7,69 (d, J = 1,5 Hz, 1H), 7,43-7,10 (m, 7H), 6,87
(dd, J=17.9, 1,0 Hz, 1H), 5,24 (d, J= 7,4 Hz, 1H), 3,93 (s, 3H), 2,80 (td, J = 10,0, 4,7
Hz, 1H), 2,63-2,54 (m, 1H), 2,33 (s, 3H), 2,30-2,09 (m, 3H), 1,78-1,53 (m, 4H).

Vidu 30
(2R,3S)-N-((35)-5-(4-(Hydroxymetyl)phenyl)-2-ox0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit

HO (30)
Hop chét & Vi du 30 dugc didu ché tir chat trung gian B-5 va chét trung gian
~ S-1 theo cac quy trinh chung d4 néu trén. Chét rin dugc tinh ché bing sic ky SFC didu
‘ché (Thiét bi: Berger SFC MGII, Lux Cenllulose-2 250 X 30 mm ID, Spm, 85/15
CO,/MeOH, 85 mL/phut) dé tao ra hop chdt & Vi du 30. HPLC: RT = 6,91 phut
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(H2O/CH5CN vé6i TFA, Sunfire C18 3,5um, 4,6x150mm, gradien = 15 phut, buéc séng
=220 va 254 nm); MS(ES): m/z = 573 [M+H']; ' *MR (400MHz, DMSO-d¢) § 10,84
(s, 1H), 9,49 (d, J = 7,3 Hz, 1H), 7,70-7,60 (m, 2H), 7,51-7,43 (m, 2H), 7,42-7,36 (m,
2H), 7,36-7,29 (m, 2H), 7,29-7,22 (m, 1H), 7,14 (br. s., 1H), 5,30 (t, J = 5,7 Hz, 1H),
5,25 (d, J=7,5 Hz, 1H), 4,57 (d, J = 5,7 Hz, 2H), 2,88-2,73 (m, 1H), 2,64-2,54 (m,
2H), 2,31-2,00 (m, 3H), 1,85-1,43 (m, 4H).

Vidu 31
(2R,38)-N-((35)-5-(2-Metylphenyi)-2-oxo-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-
2,3-bis(3,3,3-triflopropyl)sucxinamit

O CH, CF;
(B

Hop chét & Vi du 31 duoc didu ché tir chat trung gian B-29 va chét trung
gian S-1 theo céc quy trinh chung d4 néu trén. Chét rén duoc tinh ché bing séc ky SFC
diéu ché (Thiét bi: Berger SFC MGII, Lux Cenllulose-2 250 X 30 mm ID, 5 pm, 90/10
" CO»/MeOH, 85 mL/phut) dé tao ra hgp chét & Vi du 31. HPLC: RT = 8,68 phut
(H2O/CH3CN v6i TFA, Sunfire C18 3,5um, 4,6x150mm, gradien = 15 phut, budc séng
= 220 va 254 nm); MS(ES): m/z = 557 [M+H']; ' H NMR (400MHz, DMSO-dg) &
10,94 (br. s., 1H), 9,47 (d, J= 7,5 Hz, 1H), 7,69-7,55 (m, 2H), 7,41-7,21 (m, 4H), 7,20-
7,11 (m, 3H), 7,05 (dd, J = 7.9, 1,3 Hz, 1H), 5,29 (d, J = 7,5 Hz, 1H), 2,78 (td, J =
10,0, 4,7 Hz, 1H), 2,31-2,07 (m, 3H), 2,02-1,94 (m, 3H), 1,76-1,51 (m, 4H).

Vidu32

(2R,3S)-N-((35)-5-(3-Metylphenyl)-2-ox0-2,3-dikydro-1H-1,4-benzodiazepin-3-yl)-
2,3-bis(3,3,3-triflopropy!)sucxinamit
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(32)

Hop chat & Vi du 32 dugc diéu ché tir chét trung gian B-22 va chit trung
gian S-1 theo céc quy trinh chung d néu trén. Chéit rin nay duge tinh ché bang sic ky
SFC diéu ché (Thiét bi: Berger SFC MGII, PHENOMENEX® Lux Cenllulose-2 250 X
30 mm ID, 5pm, 90/10 CO»/MeOH, 85 mL/phtt) d tao ra hop chit & Vi du 32. HPLC:
RT = 9,35 phut (H,O/CH3;CN véi TFA, Sunfire C18 3,5um, 4,6x150mm, gradien =15
phit, bude séng = 220 va 254 nm); MS(ES): m/z = 557 [M+H']; ' H NMR (400MHz,
DMSO-de) 8 10,84 (s, 1H), 9,50 (d, J = 7,5 Hz, 1H), 7,69-7,61 (m, 2H), 7,40-7,18 (m,
7H), 7,14 (br. s., 1H), 5,26 (d, J = 7,3 Hz, 1H), 2,87-2,75 (m, 1H), 2,55 (d, J = 2,0 Hz,
2H), 2,33 (s, 3H), 2,30-2,06 (m, 3H), 1,80-1,50 (m, 4H).

Vi du 33
(2R,38)-N-((35)-9-Metoxy-2-oxo-5-(5-(triflometyl)-2-pyridinyl)-2,3-dihydro-1H-1,4-
_benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit

OCH, CF3 |

N/
FsC (33)

Hop chit & Vi du 33 dwoc didu ché tir chit trung gian B-24 va chét trung
gian S-1 theo c4c quy trinh chung d4 néu trén. Sau khi tach cac chit ddng phan khong
@i quang (Thiét bi: Berger SFC MGII, AS-H 250 X 46 mm ID, 5 pm, 80/20
CO,/MeOH, 85 mL/pht), hop chit & Vi du 33 thu dugc. HPLC: RT = 9,364 phut
(H20/CH5CN véi TFA, Sunfire C18 3,5um, 4,6x150mm, gradien = 15 phtt, budc séng
= 220 va 254 nm); MS(ES): m/z = 642 [M+H']; ' H NMR (400 MHz, DMSO-dg) &
ppm 10,19 (1 H, s), 9,58 (1 H,d, J= 7,5 Hz), 8,98 (1 H, d, /= 0,9 Hz), 8,40 (1 H, dd, J
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=8,4,2,0 Hz), 8,15 (1 H, d, J= 8,4 Hz), 7,65 (1 H, br. 5.), 7,30 (1 H, dd, J = 8.4, 1,1
Hz), 7,20 (1 H, t, J = 8,0 Hz), 7,14 (1 H, br. 5.), 6,93 (1 H, dd, J = 7,9, 1,1 Hz), 5,35 (1
H,d,J=73Hz),3,92 3 H, 5), 2,74-2,85 (1 H, m), 2,55-2,65 (1 H, m), 2,05-2,31 (4 H,
m), 1,47-1,77 (4 H, m).

Vidu 34
(2R,38)-N-((35)-5-(5-clo-2-pyridinyl)-9-metoxy-2-oxo0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit

OCHs

Cl (34

Hop chét & Vi du 34 duge didu ché tir chét trung gian B-26 va chét trung
gian S-1 theo c4c quy trinh chung d4 néu trén. Chét rén nay duoc tinh ché bang sic ky
SFC diéu ché (Thiét bi: Berger SFC MGII, AS-H 250 X 46 mm ID, 5 um, 75/25
CO/MeOH, 85 mL/phit) d& tao ra hop chit & Vi du 34. HPLC: RT = 8,43 phut
(H,O/CH3CN véi TFA, Sunfire C18 3,5um, 4,6x150mm, gradien = 15 phut, buéc song
= 220 va 254 nm); MS(ES): m/z = 587 [M+H']; ' H NMR (400MHz, DMSO-d¢) &
10,14 (s, 1H), 9,55 (d, J = 7,5 Hz, 1H), 8,68-8,58 (m, 1H), 8,11 (dd, J = 8,5, 2,5 Hz,
1H), 7,99 (d, J = 8,6 Hz, 1H), 7,66 (br. s., 1H), 7,33-7,26 (m, 1H), 7,21 (t, J = 8,0 Hz,
1H), 7,14 (br. s., 1H), 6,93 (dd, /= 7.9, 1,1 Hz, 1H), 5,30 (d, J = 7,3 Hz, 1H), 3,92 (s,
3H), 2,84-2,72 (m, 1H), 2,65-2,56 (m, 1H), 2,31-2,04 (m, 3H), 1,76-1,47 (m, 4H).

Vidu 35

(2R,35)-N-((3S)-5-(4-metoxyphenyl)-2-0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-
2,3-bis(3,3,3-triflopropyl)sucxinamit
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H,CO (35)
Hop chit & Vi du 35 dugc didu ché tir chit trung gian B-25 va chét trung
gian S-1 theo c4c quy trinh chung d4 néu trén. Céc chét ddng phan khong dbi quang
dugc tach bing HPLC khong déi ximg (CHIRALPAK® AD 5cmx50cm 10puM
isocratic 30% i-propanol: heptan 100 ml/phiit) dé tao ra hop chét & Vi du 35. HPLC:
RT = 8,68 phut (HO/CH;CN véi TFA, Sunfire C18 3,5um, 4,6x150mm, gradien = 15
phiit, bude séng = 220 va 254 nm); MS(ES): m/z = 573 [M+H']; ' H NMR (400MHz,
DMSO-d6) 6 10,81 (d, J = 6,6 Hz, 1H), 9,48 (d, J = 5,5 Hz, 1H), 7,64 (t, J = 6,4 Hz,
1H), 7,46 (dd, J = 8,7, 4,1 Hz, 2H), 7,39-7,22 (m, 3H), 7,00 (dd, J = 8,8, 3,3 Hz, 2H),
5,22 (dd, J =94, 7,6 Hz, 1H), 3,82 (s, 3H), 2,97-2,84 (m, 1H), 2,37-2,08 (m, 4H),
1,85-1,55 (m, 4H), 1,43-1,32 (m, 3H).

Vidu 36
(2R,3S)-N-((35)-5-(4-Metylphenyl)-2-oxo-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-
2,3-bis(3,3,3-triflopropyl)sucxinamit

(36)

Hop chét & Vi du 36 dugc didu ché tir chét trung gian B-23 va chit trung
gian S-1 theo cdc quy trinh chung d& néu trén. C4c chédt ddng phén khong déi quang
dugc tach bing HPLC khong dbi xtmg didu ché (CHIRALPAK® AD Scmx50cm
10uM isocratic 20% i-propanol:heptan 100ml/phut) @ tao ra hop chit & Vi du 36.
HPLC: RT = 9,32 phut (H,O/CH3CN v6i TFA, Sunfire C18 3,5um, 4,6x150mm,
gradien = 15 phit, bude séng = 220 va 254 nm); MS(ES): m/z = 557 [M+H']; ' H
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NMR (400MHz, DMSO-dg) 5 10,80 (s, 1H), 9,46 (d, J = 7,5 Hz, 1H), 7,70-7,57 (m,
2H), 7,39 (d, J = 8,1 Hz, 2H), 7,35-7,19 (m, 5H), 7,12 (s, 1H), 5,23 (d, /= 7,3 Hz, 1H),
2,84-2,74 (m, 1H), 2,36 (s, 3H), 2,27-2,07 (m, 3H), 1,77-1,52 (m, 5H).

Vidu37
(2R,3S)-N-((35)-5-(3-Flophenyl)-9-(hydroxymetyl)-2-ox0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit

HO

GB7)

Chét trung gian 37A: N-Metoxy-N,3-dimetyl-2-nitrobenzamit

Me
NO,

0

Me/N\OMe (37A) -
Bé sung oxalyl clorua (4,83 mL, 55,2 mmol), tiép d6 1a 2 giot DMF vao
huyén phu chira axit 3-metyl-2-nitrobenzoic (5 g, 27,6 mmol) trong DCM (50 mL).
Hén hop dugce khudy & nhiét @b trong phong trong 1,5 givr va tiép dé dugc ¢b va hdn
hop dugc tao déng sOi béng DCM/toluen dé thu dwge chét rin mau tréng ma dugce lam
khd trong diéu kién chin khong cao qua dém. B& sung tur tir dung dich chira clorua axit
trong DCM (20 mL) néu trén vao hdn hgp chira N,0-dimetylhydroxylamin, HCI (5,38
g, 55,2 mmol) va TEA (11,54 mL, 83 mmol) trong DCM (80 mL) & 0°C. Tiép d6, hdn
hop phan g dugc khudy trong 30 phut, va tiép d6 dugc dimg lai bing nude va dugc
chiét bang DCM. Lép hitu co dugc tach, duge rira bing dung dich HCI 1N, dung dich
NaHCO; bio hoa va nude mudi va tiép d6 duge 1am khé va cd dé thu duoc chét trung
gian 37A (6,05 g, 98%). HPLC: RT = 1,27 phut (C6t CHROMOLITH® SpeedROD
4,6 x 50 mm, 10-90% dung dich nuéc metanol trong 4 phit chira 0,1% TFA, 4
mL/phiit, kiém tra & 220 nm), ' H NMR (400MHz, cloroform-d) ¢ 7,52 - 7,45 (m, 1H),

7,42 - 7,35 (m, 2H), 3,48 (br. s., 3H), 3,33 (s, 3H), 2,51 (s, 3H).
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Chét trung gian 37B: 3-(bromometyl)-N-metoxy-N-metyl-2-nitrobenzamit
Br
‘NOZ
o

Me/N\OMe (37B)

Hon hop chita chit trung gian 37A (5,5 g, 24,53 mmol), NBS (5,24 g, 29,4
mmol) va benzoyl peroxit (0,594 g, 2,453 mmol) trong CCly (80 mL) dugc 1am sach
bang nito va tiép d6 dugce gia nhiét t&i 80°C trong 4,5 gid. Hon hop phan g duoc 1am
mét d&én nhiét d6 trong phong va tiép d6 dugc dimg lai bang nuée. Hn hop duoc chiét
bang DCM va c4c dich chiét da gop lai dﬁ:qc_n’ra bang dung dich NaHCO; bdo hoa va
nude mudi va tiép d6 duge 1am khd (Na,S0y), dugc loc va cd dén kho. Nguyén liéu thd
dugc tinh ché bang sic ky nhanh (SiOs, 80 g cot, EtOAc/hexan = 0 - 100%) dé tao ra
chét trung gian 37B.

Chét trung gian 37C: 3-(hydroxymetyl)-N-metoxy-N-metyl-2-nitrobenzamit
HO
NO,

o

Me/N\OMe (370)

Hdn hop chira chét trung gian 37B (3,7 g, 4,88 mmol) va canxi cacbonat
(2,93 g, 29,3 mmol) trong dioxan (25 mL)/nudc (25 mL) duoc khudy & nhiét d6 hdi luu
trong 5 gio. Tiép d6, hdn hop dugc 1am mét dén nhiét do trong phong, chét rén dugc
loai bo bang céach loc va dich loc duoc chiét béng EtOAc. L6p hitu co gom lai dugce rira
b%ng nude mudi, duge 1am khod (MgS0s), duoc loc va c6 dén khd. Phin can thé duoc
tinh ché bang sic ky nhanh (SiO, 80 g cot, EtOAc/hexan = 20-100%) d& tao ra chét
trung gian 37C (1,079 g, 78%). HPLC: RT = 0,75 phut (C6t CHROMOLITH®
SpeedROD 4,6 x 50 mm, 10-90% dung dich nu6c metanol trong 4 phut chira 0,1%
TFA, 4 mL/pht, kiém tra & 220 nm), MS(ES): m/z = 241,0 [M+H".

Chét trung gian 37D: 3-(((tert-butyldimetylsilyl)oxy)metyl)-N-metoxy-N-metyl-2-

nitrobenzamit
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Me
Me\i/Me
Me_ ! Me

NO,
o

Me/N\OMe (37D)

B sung imidazol (0,612 g, 8,98 mmol) vao dung dich chira chit trung gian
37C (1,079 g, 4,49 mmol) va TBDMS-CI (1,016 g, 6,74 mmol) trong DMF (4 mL).
Hén hop duge khudy & nhiét d6 trong phong trong 1 gid. Nudce duoc bd sung, va hdn
hop dugc chiét bing EtOAc. Cac dich chiét da gop lai duoc rira bing 10% LiCl va
nude mudi, duoc lam kho qua MgSO0,, duoc loc va ¢ dn khé. Nguyén liéu thé duoc
tinh ché bang sic ky nhanh (SiO,, 40 g cot, EtOAc/hexan = 0-30%) dé tao ra chit trung
gian 37D (1,25 g, 79%). HPLC: RT = 3,05 phut (c6t CHROMOLITH® SpeedROD 4,6
x 50 mm, 10-90% dung dich nuéc metanol trong 4 phut chira 0,1% TFA, 4 mL/phut,
kiém tra & 220 nm), MS(ES): m/z = 355,0 [M+H']. ' H NMR (400MHz, cloroform-d)
6790 (d, J=17,7Hz, 1H), 7,70 - 7,62 (m, 1H), 7,47 (d, J = 7,7 Hz, 1H), 4,98 (s, 2H),
3,46 (br. s., 3H), 3,36 (br. s., 3H), 0,98 (s, 9H), 0,15 (s, 6H).

Chét trung gian 37E: 2-amino-3-(((tert-butyldimetylsilyl)oxy)metyl)-N-metoxy-N-

metylbenzamit
Me \l\rj Me
Me Sl‘,i .Me
0
NH,
(0]

Me’N‘OMe (37E)

Hon hop chira chét trung gian 37D (1,25 g, 3,53 mmol) va 10% Pd/C (200
mg, 0,188 mmol) in EtOAc (50 mL) dugc lam sach bang hydro. Hon hop tiép d6 dugc
khudy trong diéu kién khi hydro trong 1,5 gio. Huyén phit duge loc, va dich loc duge
¢ dén khd. Nguyén liéu thé duogc tinh ché bing sic ky nhanh (SiO,, 24g cot,
EtOAc/hexan = 0-40%) dé tao ra chét trung gian 37E (939 mg, 82%). HPLC: RT =
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2,986 phut (Cot CHROMOLITH® SpeedROD 4,6 x 50 mm, 10-90% dung dich nuéc
metanol trong 4 phut chira 0,1% TFA, 4 mL/phut, kiém tra & 220 nm), MS(ES): m/z =
3252 [M+H']; ' ™R (400MHz, cloroform-d) & 7,32 (dd, J = 7,7, 1,5 Hz, 1H), 7,11
(dd, J =17.5, 1,5 Hz, 1H), 6,68 - 6,62 (m, 1H), 5,21 (br. s., 2H), 4,71 (s, 2H), 3,61 (s,
3H), 3,36 (s, 3H), 0,92 (s, 9H), 0,09 (s, 6H).

Chit trung gian 37F: (2-amino-3-(((fert-butyldimetylsilyl)oxy)metyl)phenyl)(3-
ﬂdphenyl)metanon
Me\l\|/|/8Me
Me. ! .Me
SII

0
NH,
L,
l F (37F)

Bd sung tung giot nBuli (2,5M trong hexan, 2,66 mL, 6,66 mmol) vao
dung dich chira 1-flo-3-iodobenzen (0,782 mL, 6,66 mmol) trong THF (6 mL) & -78°C.
Sau khi bd sung hoan toan, hdn hop duoc khudy & -78°C trong 40 phut. Tiép d6 dung
dich chira chét trung gian 37E (540 mg, 1,664 mmol) trong THF (2,5 mL) dugc bd
sung timg giot. Tiép do, hdn hop nay dugc khudy & -78°C trong 2 gid. Hdn hop thu
duoc dugce rét vao bang voi HCI (7,49 mL, 7,49 mmol) va duge chiét béng EtOAc. Cac
dich chiét da gop lai duoc rira bing nude mudi, duge 1am khd va co. Nguyén liéu tho
dugc tinh ché bang séc ky nhanh (SiO», cot 12 g, EtOAc/hexan = 0-15%) & tao ra chit
trung gian 37F (271 mg, 45%) HPLC: RT = 3,70 phut (C6t CHROMOLITH®
SpeedROD 4,6 x 50 mm, 10-90% dung dich nudc metanol trong 4 phut chia 0,1%
TFA, 4 mL/phit, kiém tra & 220 nm), MS(ES): m/z = 360,4 [M+H']; ' H NMR
(400MHz, cloroform-d) d 7,49 - 7,33 (m, 4H), 7,27 - 7,20 (m, 2H), 6,84 (br. s., 2H),
6,57 (t, J= 17,6 Hz, 1H), 4,77 (s, 2H), 0,95 (s, 9H), 0,13 (s, 6H).

Chét trung gian 37G: (Benzyl (9-(((tert-butyldimetylsilyl)oxy)metyl)-5-(3-flophenyl)-
2-0x0-2,3-dihydro-1H-benzo[e][1,4]diazepin-3-yl)carbamat

-129-



23526

M
Me\+ﬁWe
Me. i,Me

F 37G)

B sung oxalyl clorua (0,157 mL, 1,789 mmol), sau d6 124 DMF (0,02 mL)
vao dung dich chua axit 2-(1H-benzo[d][1,2.3]triazol-1-yl)-2-({(benzyloxy)cacbonyl)
amino)axetic (608 mg, 1,864 mmol) trong THF (7 mL) d4 lam lanh & 0°C. Hdn hop thu
duge duge khudy & 0°C trong 1,5 gid. Tiép d6, dung dich chia chét trung gian 37F
(268 mg, 0,745 mmol) va 4-metylmorphelin (0,246 mL, 2,236 mmol) trong THF (3
mL) duge bd sung tir tir. Sau khi bb sung, hdn hop phan tmg duge lam 4m dén nhiét do
trong phong va duge khudy trong 1 gid. Tiép theo, amoniac 7N trong MeOH (4 mL,
28,0 mmol) dugc bd sung va hdn hop dugc khudy & nhiét do trong phong qua dém.
‘Hon hop thu duogc duge b va phin cin duge xt ly bang EtOAc va nuéc. Lép hitu co
duoc tach, va 1ép nude duge chiét bﬁng EtOAc. Phan chiét hiru co gom lai duoc rra
bang NaOH 1N, NaHCO; bo hoa va nuée mudi va tiép d6 dugc 1am khd qua MgSOy,
duge loc va cb. Phin can tiép d6 duoc hoa tan trong axit axetic (1,5 mL, 26,2 mmol),
va dugc cho phan tmg v6i amoni axetat (287 mg, 3,73 mmol). Hon hop duoc khudy &
40°C trong 2 gi¢. Hon hop phan tmg tiép d6 duge cho phén ng v&i nuée va duge chiét
bang EtOAc. Cac dich chiét da g0p lai dugc rira bang nude, NaHCO; bao hoa, va nuée
muoi va tiép d6 dugce lam kho va cb. Nguyén lidu thd dugc tinh ché bing séc ky nhanh
(8102, cit 12g, EtOAc/hexan = 0-40%) d¢ tao ra chét trung gian 37G (256 mg, 63%).
HPLC: RT = 3,61 phut (C6t CHROMOLITH® SpeedROD 4,6 x 50 mm, 10-90% dung
dich nu6c metanol trong 4 phat chira 0,1% TFA, 4 mL/phat, kiém tra & 220 nm),
MS(ES): m/z = 548,5 [M+H'].

Chéit trung gian 37H: 3-amino-5-(3-flophenyl)-9-(hydroxymetyl)-1H-benzo[e][1,4]-
diazepin-2(3H)-on
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HO

N
NH,

—N

F (37H)

Hon hop chira chit trung gian 37G (255 mg, 0,466 mmol) trong 33% HBr
trong HOAc (1149 pl, 6,98 mmol) dugc khudy & nhiét o trong phong trong 1 gio. Ete
~ duoc bd sung va chét rén thu duoc két tha duge thu gom béng céach loc va duogc rira
bing ete. Chét rén duoc hoa tan trong MeOH (10 mL) va K>CO;s (1,3g) duge bd sung.
Hén hop nay duoc khudy trong 40 phut. va tiép d6 duoc loc va cd dén kho dé tao ra
chit trung gian 37H (133 -mg). HPLC: RT = 1,102 phat (Cot CHROMOLITH®
SpeedROD 4,6 x 50 mm, 10-90% dung dich nudc metanol trong 4 phut chia 0,1%
TFA, 4 mL/pht, kiém tra & 220 nm), MS(ES): m/z = 300,2 [M+H"].

Chéit trung gian 37I: (2S;3R)-tert-Butyl  6,6,6-triflo-3-((5-(3-flophenyl)-9-
(hydroxymetyl)-2-ox0-2,3-dihydro-1H-benzo[e][1,4]diazepin-3-yl)carbamoyl)-2-
(3,3,3-triflopropyl)hexanoat

HO

(37)

B sung TEA (0,133 mL, 0,956 mmol) vao dung dich chita chét trung gian
37H (130 mg, 0,434 mmol), chit trung gian S-1 (159 mg, 0,434 mmol) va TBTU (167
mg, 0,521 mmol) trong DMF (1,5 mL). Hén hop nay duoc khudy & nhiét do trong
phong trong 45 phit. Nudc duge bd sung va phin rin duge thu gom bang céach loc,
duoc rira béng nuée, va duge 1am kho. Chit rin thu dwoc duoc tinh ché bing sic ky
nhanh (Si0,, 12g cdt, EtOAc/hexan = 0-80%) dé tao ra chét trung gian 371 (66 mg
23%). HPLC: RT = 3,27 phit (C6t CHROMOLITH® SpeedROD 4,6 x 50 mm, 10-
90% dung dich nudc metanol trong 4 phit chita 0,1% TFA, 4 mL/phut, kiém tra & 220
nm), MS(ES): m/z = 648,3 [M+H].

-131-



23526

Chét trung gian 37J: Axit (28,3R)-6,6,6-Triflo-3-((5-(3-flophenyl)-9-(hydroxymetyl)-
2-0x0-2,3-dihydro-1H-benzo[e][ 1,4]diazepin-3-yl)carbamoyl)-2-(3,3,3-triflopropyl)

hexanoic

O CF,

v F 370
B sung TEA (2 mL) vao dung dich chita chét trung gian 371 (65 mg, 0,100

mmol) trong DCM (2 mL). Hdn hop nay dugc khudy & nhiét do trong phong trong 3
gior va tiép d6 duoc co dén kho. Nguyén liéu thé dugc tinh ché bang HPLC pha déo
diéu ché (dung dich nuéc MeOH, chtra 0,1% TFA). Céc phan doan mong mudn duogc
g0p lai va cd dén kho dé tao ra chét trung gian 37J (30 mg, 51%). HPLC: RT = 2,680
phut (Cot CHROMOLITH® SpeedROD 4,6 x 50/ mm, 10-90% dung dich nudc
metanol trong 4 phut chtta 0,1% TFA, 4 mL/phit, kiém tra & 220 nm), MS(ES): m/z = -
592,3 [M+H'].

Vidu 37:

B sung amoniac 2M trong IPA (0,507 mL, 1,014 mmol) vao hdn hop chira
chét trung gian 37J (30 mg, 0,051 mmol), EDC (34,0 mg, 0,178 mmol) va HOBT (27,2
mg, 0;178 mmol) trong THF (2 mL). Hon hop nay duoc khudy & nhiét do trong phong
qua dém va tiép d6 duogc co. Nudce duge bd sung vao phén cin va hdn hop nay duoc
chiét bang EtOAc. Phan chiét hitu co gom lai dugc rira bing NaHCO; bdo hoa va nuée
mudi, va tiép d6 duge 1am khd (MgSOy4) va cd dé tao ra 30 mg san phim thd 14 hén
hop chira hai chit ddng phén khong di quang. Cac chét ddng phén khong dbi quang
dugc tach bang SFC khong dbi xtmg (Berger SFC MGII, ID Khéng déi xtmg 25 X 3
cm ID, Sum, 85/15 COo/MeOH, 85 mL/phtt, phét hién & 220 nm) d& tao ra hgp chit &
Vi du 37 (10 mg, 35%). HPLC: RT = 7,44 phut (H,O/CH;CN véi TFA, Xbridge
Phenyl 3,5um, 4,6x150mm, gradien = 15 phit, budc song = 220 va 254 nm); MS(ES):
m/z = 591,2 [M+H']; ' H NMR (400MHz, metanol-ds) 6 7,68 - 7,62 (m, 1H), 7,46 -
7,39 (m, 1H), 7,38 - 7,20 (m, 5H), 5,43 (s, 1H), 4,94 - 4,88 (m, 1H), 4,80 - 4,73 (m,
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1H), 2,80 (td, J = 10,3, 4,0 Hz, 1H), 2,59 (td, J = 10,5, 3,7 Hz, 1H), 2,54 - 2,39 (m,
1H), 2,31 - 2,10 (m, 3H), 1,96 - 1,70 (m, 4H).

Vidu 38
((3S)-3-(((2R,3S)-3-Carbamoyl-6,6,6-triflo-2-(3,3,3-triflopropyl)hexanoyl)amino)-5-
(3-flophenyl)-9-metyl-2-ox0-2,3-dihydro-1H-1,4-benzodiazepin-1-yl)metyl L-valinat

' H,N

F (38)

Chét trung gian 38A: (S)-Clometyl 2-((tert-butoxycarbonyl)amino)-3-metylbutanoat

9 H
e
Me~ "Me (384A)

B& sung tir tir clometyl closulfat (3,8 mL, 36,8 mmol) vao hdn hop duoc
khudy manh chira axit (S)-2~((tert-butoxycarbonyl)amino)-3-metylbutanoic (4g,
18,41mmol), tetrabutylamoni hydro sulfat (1,25g, 3,68mmol), va Na,COj; (9,76g,
B 92mmol) trong DCM 80 (mL) va nuéc (80 mL), da lam lanh trong bé bang/nudc, trong
4 phut. Sau khi khudy trong bé bang/nuéc trong 30 phiit, bé lanh dugc loai bd va hdn
hop phan tmg duoc khudy & nhiét d6 nhiét 4o trong phong. Sau khi khudy 16 gior &
nhiét do trong phong, hdn hgp phén tmg duoc pha lofing bing nude va duge chiét bing
DCM. Lép nuée duge chiét lai béng DCM va 16p hitu co gom lai dugce 1am kho qua
MgSO0,, dugc loc va cd dé tao ra chit trung gian 38A (5,45 2).

Chit trung gian 38B: (S)-((S)-3-((2R,3S)-3-carbamoyl-6,6,6-triflo-2-(3,3,3-

triflopropyl)hexanamido)-5-(3-flophenyl)-9-metyl-2-ox0-2,3-dihydro-1H-
benzo[e][1,4]diazepin-1-yl)metyl 2-((fert-butoxycarbonyl)amino)-3-metylbutanoat
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B4 sung tir tir chét trung gian 38A (555 mg, 2,089 mmol) trong DMF (3
mL) vao hdn hop di khudy chira Vi du 1 (400 mg, 0,696 mmol) va K,CO3 (289 mg,
2,089 mmol) trong DMF (4 mL). Sau khi khudy & nhiét do trong phong trong 22 gio,
hdn hop phén tng dugc pha loang bang EtOAc va dugc rira 3 1dn bang 10% dung dich
nude LiCl. Lép hitu co duge 1am khdé qua MgSO4, duoc loc va ¢d. Nguyén liéu thd
dugc tinh ché bang sic ky nhanh (Teledyne ISCO CombiFlash 20% dén 70% dung mbi
A/B = hexan/axeton, REDISEP® SiO, 120 g, phat hién & 254 nm, va kiém tra & 220
nm) dé tao ra chit trung gian 38B (213,3 mg, 38,1%). HPLC: RT = 3,428 phut (Cot
CHROMOLITH® SpeedROD 4,6 x 50 mm, 10-90% dung dich nuéc metanol trong 4
phut chtra 0,1% TFA, 4 mL/phut, kiém tra & 220 nm), MS(ES): m/z = 804,5 [M+H'].

Vi du 38:

Bb sung HCI 4N trong dioxan (0,663 mL, 2,65 mmol) vao hdn hop da
khudy chira chét trung gian 38B (213,3 mg, 0,265 mmol) trong DCM (6 mL) & nhiét 46
trong phong. Sau khi khudy 1,5 gid, hdn hop phan ung duoc cd va nguyén liéu thd
dugc tinh ché bang HPLC didu ché (YMC C18, 30x100, 10-90% dung dich nudc
metanol trong 12 phit chira 0,1% TFA, 30 mL/pht, phét hién va kiém tra & 220 nM).
Cac phan doan chira san pham dugc gop lai va tiép d6 duogc ¢b bing cach dong khd dé
tao ra hop chét & Vi du 38 (154mg, 70,3%) & dang mudi TFA. HPLC: RT = 10,854
phut (H,O/CH3CN véi TFA, Sunfire C18 3,5um, 4,6x150mm, gradien = 15 phut, budc
song = 220 va 254 nm); MS(ES): m/z = 704,6[M+H"]; ' H NMR (500MHz, DMSO-dg)
6 9,46 (d, J = 6,7 Hz, 1H), 8,14 (br. s., 3H), 7,72-7,62 (m, 2H), 7,57-7,50 (m, 1H),
7,47-7,37 (m, 4H), 7,27 (d, J = 7,8 Hz, 1H), 7,13 (s, 1H), 6,15 (d, J = 10,3 Hz, 1H),

-134-



23526

5,50 (d, J= 10,3 Hz, 1H), 5,38 (d, J = 6,7 Hz, 1H), 2,83 (td, /= 10,2, 4,3 Hz, 1H), 2,45
(s, 4H), 2,29-2,18 (m, 1H), 2,17-2,06 (m, 2H), 1,81-1,72 (m, 1H), 1,72-1,48 (m, 4H),
0,66 (d,J= 6,9 Hz, 3H), 0,62 (d, J= 6,9 Hz, 3H).

Vidu 39

((35)-3-(((2R,3S)-3-carbamoyl-6,6,6-triflo-2-(3,3,3-triflopropyl)hexanoyl )amino)-5-(3-
flophenyl)-9-metyl-2-oxo-2,3-dihydro-1H-1,4-benzodiazepin-1-yl)metyl L-alaninat
H,N
Oﬁ)‘ CHs

F : (39)

Chét trung gian 39A: (S)-Clometyl 2-((tert-butoxycarbonylyamino)propanoat
o> O)?\rkl’ O.__Me
Me \([Jl/ \MEMe (39A)

Bb sung tur tir clometyl closulfat (1,09 mL, 10,57 mmol) vao hdn hop dugc
khudy manh chta axit (S)-2-((tert-butoxycarbonyl)amino) propanoic (1g, 5,29mmol),
tetrabutylamoni hydro sulfat (0,359g, 1,057mmol), va Na,CO; (2,80g, 26,4mmol)
trong DCM 20 (mL) va nuéc (20 mL) d4 1am lanh trong bé bang/nudce trong thoi gian 4
phut. Sau khi khudy trong bé bang/nudc trong 30 phut, bé lanh dwoc loai bd va hdn hop
phan tmg dugc khudy & nhiét do nhiét do trong phong. Sau khi khudy 16 gitr & nhiét do
trong phong, hén hop phan tmg dugc pha lodng bing nude va duge chiét bing DCM.
Lép nude duoc chiét lai béng DCM va 16p hitu co gom lai duge lam kh6 qua MgSQy,
dugc loc va c6. Nguyén liéu thé (1,64 g) duge st dung nguyén dang ma khong cén tinh

ché thém.
Vidu 39:

Hop chit & Vi du 39 dugc didu ché tir hop chét thu duge & Vi du 1 va chit
trung gian 39A theo quy trinh chung dugc thé hién & vi du 38. HPLC: RT = 7,443 phut
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(H2O/CH;CN véi TFA, Sunfire C18 3,5um, 4,6x150mm, gradien = 15 phut, budc séng
=220 va 254 nm); MS(ES): m/z = 676 [M+H']; ' H NMR (500MHz, DMSO-dg) & 9,45
(d, J= 6,7 Hz, 1H), 8,17 (br. s., 3H), 7,72-7,63 (m, 2H), 7,58-7,49 (m, 1H), 7,48-7,36
(m, 4H), 7,25 (d, J= 6,9 Hz, 1H), 7,14 (br. s., 1H), 6,15 (d, J = 10,3 Hz, 1H), 5,50 (d, J
= 10,3 Hz, 1H), 5,38 (d, J= 6,7 Hz, 1H), 2,83 (td, J = 10,1, 4,2 Hz, 1H), 2,45 (s, 3H),
2,29-2,06 (m, 3H), 1,77-1,48 (m, 4H), 0,94 (d, J = 7,2 Hz, 3H).

Vidu40
S-(((28,3R)-6,6,6-Triflo-3-(((3S)-5-(3-flophenyl)-9-metyl-2-ox0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)carbamoyl)-2-(3,3,3-triflopropyl)hexanoyl)amino)-L-xystein

N

L

F (40)

Chit trung gian 40A: (2R,2'R)-di-tert-butyl  3,3'-disulfandiylbis(2-((tert-

butoxycarbonyl)amino)propanoat)

Me e (40A)

Huyén phu chta (2R,2'R)-di-tert-butyl ~ 3,3'-disulfandiylbis(2-
aminopropanoat) dihydroclorua (1,9 g, 4,47 mmol) trong DMF (50 mL) & nhiét dd
trong phong dugc xir 1y bang TEA (1,556 mL, 11,17 mmol), tiép d6 1a di-ters-butyl
dicarbonat (2,437 g, 11,17 mmol). Hon hgp nay dwugc khudy & nhiét d trong phong
qua dém. Hén hop phan tmg duge db vao EtOAc (100 mL) va duoc rira bing dung
dich HCI 0,IN (2 x 100 mL), sau d6 dung dich nuéc NaHCO; bdo hoa (100 mL) va
nuée mudi (100 mL). Lé6p hitu co duge 1am khé (NaxsO4) duoc loc va ¢b dén khd. San

phdm thd dugc hoa tan trong luong nhé DCM va tinh ché bing cach sic ky nhanh
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(SiO,, 0% etyl axetat/hexan dén 20% etyl axetat/hexan, cot 120 g, 30 phuit gradien) dé
tao ra cht trung gian 40A (1,65 g, 66,8%). ' "™R (400MHz, cloroform-d) § 5,34 (d, J
= 35,9 Hz, 2H), 4,46 (d, J = 5,9 Hz, 2H), 3,27-3,07 (m, 4H), 1,49 (s, 18H), 1,46 (s,
18H).

Chét trung gian 40B: (R)-tert-butyl 2-((tert-butoxycarbonyl)amino)-3-(((2S,3R)-6,6,6-
triflo-3-(((S)-5-(3-flophenyl)-9-metyl-2-ox0-2,3-dihydro-1H-benzo[e][ 1,4]diazepin-3-
yDcarbamoyl)-2-(3,3,3-triflopropyl)hexanamido)thio)propanoat

(40B)

Huyén phi nhe chira bac nitrat (118 mg, 0,696 mmol) trong metanol (18
mL) duoc xtr ly bang chit trung gian 40A (385 mg, 0,696 mmol). Hdn hop phan tmg
_duoc khudy trong 30 phut va tiép d6, hop chit & Vi du 1 (100 mg, 0,174 mmol) va
TEA (97 pl, 0,696 mmol) dugc bd sung. Hdn hop phan tng duge khudy & nhiét do
trong phong qua dém va tiép d6, duoc c¢d dén khd. San phim thé duoc hoa tan trong
luong nhé DCM va tinh ché bang séic ky nhanh (SiO,, 0% etyl axetat/hexan dén 100%
etyl axetat/hexan, 2cot 4 g, 30 phut gradien) dé tao ra chét trung gian 40B (78 mg,
52 7%) HPLC TR = 3,443 phat (CHROMOLITH® SpeedROD, 5,0um, 4,6mm x
50mm, 10-90% dung dich nudc metanol chira 0,1% TFA, 4 phit gradien, duoc kiém
tra & 220 nm). [M+H+] = 850,5.

Vi du 40:

Dung dich chita chét trung gian 40B (78 mg, 0,092 mmol) trong DCM (5
mL) & 0°C duge xtr Iy bing TFA (0,5 mL, 6,49 mmol) va duoc lam 4m tir tir dén nhiét
d6 trong phong. Hon hop phan tmg dugc khudy & nhiét d6 trong phong qua d&m va tiép
d6 duge co dén khé. San phidm phan tmg thé duge hoa tan trong lugng nhé MeOH va
tinh ché bang HPLC pha dao (YMC ODS C18 5 um 30 x 100mm, 10-90% dung dich
nude metanol chira 0,1% TFA, 15 mL/phit, 30 phit gradien, dugc kiém tra & 220 nm).
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San phim (thoi gian leu = 24,980 phuit) dugc tach ra va dong khd nhanh dén kho. Chét
rin thu dugc duge tao huyén phu trong nudc va dugce cho phan tng véi dung dich HC1
0,IN (1 mL) & 0°C. Dung dich dugc dong khd nhanh tiép dén khé dé tao ra hop chét &
Vi du 40 & dang mubi HCI (29 mg, 41,5%). HPLC RT: = 9,328 phuat (Sunfire C18
3,5um, 3 x 150 mm, 10% 95/5 nuéc/ACN véi 0,05%TFA dén 100% 5/95 nuéc/ACN
v6i 0,05% TFA, gradien 15 phit, tbc d6 dong = 0,5 mL/phut, duoc kiém tra & 220 va
254 nm). MS(ES): m/z = 694,4 [M+H']. ' H NMR (400MHz, DMSO-dg) 6 10,23 (s,
1H), 9,65 (s, 1H), 9,52 (d, J= 17,5 Hz, 1H), 8,44 (br. s., 2H), 7,55 (dd, J = 6,6, 1,5 Hz,
1H), 7,51-7,44 (m, 1H), 7,42-7,33 (m, 2H), 7,28-7,23 (m, 1H), 7,22-7,17 (m, 2H), 5,25
(d, J=17.3 Hz, 1H), 4,02-3,94 (m, 1H), 3,27 (dd, J = 15,1, 4,1 Hz, 1H), 3,02 (dd, J =
15,1, 8,9 Hz, 1H), 2,92 (td, J = 10,6, 3,3 Hz, 1H), 2,74-2,65 (m, 1H), 2,28-2,11 (m,
4H), 1,85-1,74 (m, 1H), 1,73-1,64 (m, 1H), 1,64-1,54 (m, 1H), 1,48-1,36 (i, 1H).

Vidu 41
tert-butyl S-(((2S,3R)-6,6,6-triflo-3-(((3S)-5-(3-flophenyl)-9-metyl-2-ox0-2,3-dihydro-
1H-1,4-benzodiazepin-3-yl)carbamoyl)-2-(3,3,3-triflopropyl)hexanoyl)amino)-L-

xysteinat
CF3
0 /CH3
H CH,
N
\S/\H}\o/i/
CH3

NH,

(41)

Dung dich chita chét trung gian 40B (417 mg, 0,491 mmol) trong DCM (20
mL) duoc xir 1y bing TFA (2 mL, 26,0 mmol) va dugc khudy & nhiét d6 trong phong
trong 24 gid. Dung dich thu duge duge ¢6 dén khé. San phidm phan ung thd duoc hoa
tan trong lugng nho MeOH va tinh ché bing HPLC pha déo (YMC ODS C18 5 um 20
x 100mm, 10-90% dung dich nudc metanol chira 0,1% TFA, 15 mL/phut, gradien 30
phtt, duge kiém tra & 220 nm). San phém (thoi gian Iuu = 27,037 phtit) duoc tach ra va
dong khé nhanh dn kho. Nguyén liéu thu dugc dugc tao bazo ty do véi dung dich
nuéc NaHCO; bdo hoa dé tao ra hop chét & Vi du 41 (12 mg, 3,03%). HPLC: RT =
8,726 phut (Xbridge Phenyl 3,5 pm, 3 x 150 mm, 10% 95/5 nuéc/ACN véi 0,05%TFA
dén 100% 5/95 nuée/ACN with 0,05% TFA, 15 phit gradien, tbc d dong = [tbc do
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dong], dugc kiém tra & 220 va 254 nm). MS(ES): m/z = 750,4,4 [M+H']. ' H NMR
(400MHz, DMSO-dg) & 10,25 (s, 1H), 9,62 (s, 1H), 9,54 (d, J = 7,3 Hz, 1H), 8,46 (br.
s., 3H), 7,56 (dd, J = 6,6, 1,8 Hz, 1H), 7,53-7,45 (m, 1H), 7,43-7,33 (m, 2H), 7,29-7,24
(m, 1H), 7,23-7,17 (m, 2H), 5,26 (d, J = 7,3 Hz, 1H), 3,98 (br. s., 1H), 3,24 (dd, J =
15,0, 4,2 Hz, 1H), 3,03 (dd, J = 15,0, 9,0 Hz, 1H), 2,94 (td, J= 10,3, 3,4 Hz, 1H), 2,76-
2,66 (m, 1H), 2,48-2,44 (m, 1H), 2,29-2,12 (m, 3H), 1,87-1,77 (m, 1H), 1,75-1,67 (m,
1H), 1,65-1,54 (m, 1H), 1,49 (d, J= 2,2 Hz, 1H), 1,46 (s, 9H).

Vidu 42
Metyl S-(((2S,3R)-6,6,6-triflo-3-({(3S)-5-(3-flophenyl)-9-metyl-2-0x0-2,3-dihydro-1H-
1,4-benzodiazepin-3-yl)carbamoyl)-2-(3,3,3-triflopropyl)hexanoyl)amino)-L-xysteinat

(42)

Chit trung gian 42A: (R)-metyl 2-((tert-butoxycarbonyl)amino)-3-(((2S,3R)-6,6,6-
triflo-3-(((S)-5-(3-flophenyl)-9-metyl-2-oxo0-2,3-dihydro-1H-benzo[e][ 1,4]diazepin-3-
yDcarbamoyl)-2-(3,3,3-triflopropyl)hexanamido)thio)propanoat

(42A)

Dung dich chira bac nitrat (118 mg, 0,696 mmol) trong metanol (9 mL)
duoc xir 1y bang (2R,2'R)-dimetyl 3,3'-disulfandiylbis(2-((tert-butoxycarbonyl)amino)
propanoat) (326 mg, 0,696 mmol). Hon hop phan tmg duoc khudy trong 30 phut va
tiép d6 hop chét thu duge & Vi du 1 (100 mg, 0,174 mmol) va TEA (0,097 mL, 0,696
mmol) dugc bd sung. Hon hop nay dugce khudy & nhiét d6 trong phong qua dém va tiép

d6 dugc cd dén khd. San phdm thé dwgc hoa tan trong lugng nhé CH,Cl, va tinh ché
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bang sic ky nhanh (SiO,, 0% etyl axetat/hexan to 80% etyl axetat/hexan, cot 4 g) dé
tao ra chit trung gian 42A. (80 mg, 57%). HPLC RT = 3,20 phut (CHROMOLITH®
SpeedROD, 5,0um, 4,6mm x 50mm, 10-90% dung dich nuéc metanol chira 0,1% TFA,
4 phiit gradien, duoc kiém tra & 220 nm). MS(ES): m/z = 808,3 [M+H"].

Vidu 42:

B sung TFA (0,5 mL) vao dung dich chira chat trung gian 42A (80 mg,
0,099 mmol) trong DCM (2 mL) & 0°C. Hén hop duge khudy trong 2,5 gidy ddng thoi
1am 4m t6i nhiét d6 trong phong. Tiép @6, hdn hop phan tmg dugce cd va phan cin duoc
tinh ché bang sic ky silicagel nhanh (cot 4 g, 0-8% MeOH/DCM véi 0,1% NH,OH) dé
thu dugc chit rén mau tréng, dugc cho phan tmg tiép v6i ete d8 thu duoc san phém tinh
khiét (29,5 mg, 41%). HPLC RT = 2,570 phut (CHROMOLITH® SpeedROD, 5,0um,
4,6mm x 50mm, 10-90% dung dich nuéc metanol chta 0,1% TFA, gradien 4 phut,
duoc kiém tra & 220 nm). MS(ES): m/z = 708,2 [M+H']. ' H NMR (400MHz,
metanol-dy) 6 7,58-7,52 (m, 1H), 7,48-7,32 (m, 3H), 7,30-7,19 (m, 3H), 5,39 (s, 1H),
3,75 (s, 3H), 3,63 (dd, J = 8,7, 4,1 Hz, 1H), 3,30-3,24 (m, 1H), 2,90 (td, J = 10,4, 3.6
Hz, 1H), 2,78 (dd, J = 14,3, 8,6 Hz, 1H), 2,69 (td, J = 10,0, 3,6 Hz, 1H), 2,57-2,38 (m,
4H), 2,36-2,06 (m, 3H), 2,05-1,90 (m, 1H), 1,89-1,74 (m, 2H), 1,63 (tt, J = 12,3, 4,3
Hz, 1H).

Vidu43
((3S)-3-(((ZR,38S)-3-Carbamoyl-6,6,6-triflo-2-(3,3,3-triflopropyl)hexanoyl)amino)-5-
(3-flophenyl)-9-metyl-2-oxo-2,3-dihydro-1H-1,4-benzodiazepin-1-yl)metyl
(4-(phosphonooxy)phenyl)axetat
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(43)

Chét truﬁg gian 43A: (2R,3S)-3-(Triflopropyl)-N1-((S,Z)-1-(metylthiometyl)-2-0x0-5-
(3-flophenyl)-9-metyl-2,3-dihydro-1H-benzo[e][1,4]diazepin-3-yl)metyl-2-(3,3,3-

F
Fj/F
o o -~

triflopropyl)sucxinamit

I\I/Ie
Mesj
N

/N

F (43A)

Bb sung Cs,CO; (315 mg, 0,968 mmol) va (clometyl)(metyl)sulfan (0,081
mL, 0,919 mmol) trong diéu kién nito vio hdn hop chita hop chét & Vi du 1 (278 mg,
0,484 mmol) trong DMF (2,75 mL). H8n hop nay dugc khudy & nhiét do trong phong
trong 110 phut, va tiép d6 dugc pha loing bing nude. Lép nude duoc chiét bing
EtOAc. Céc dich chiét EtOAc da g0p lai duoc rira bang nude mudi. Lép hitu co duoc
lam kh6 qua magie sulfat khan, dugc loc va c6 dudi 4p suht giam & thu duge san
phdm thdé. Nguyén liéu thd duge tinh ché bang sic ky nhanh (Teledyne ISCO
CombiFlash 0% dén 100% dung mbi A/B = hexan/EtOAc, REDISEP® SiO, 40 g, phat
hién & 254 nM, va kiém tra & 220 nM). Dang c6 déc cuia cac phan doan thich hop tao ra
chit trung gian 43A (198 mg, 64,5%). HPLC: RT = 3,205 phut (C6t CHROMOLITH®
SpeedROD 4,6 x 50 mm, 10-90% dung dich nu6c metanol trong 4 phit chira 0,1%

-141-



23526

TFA, 4 mL/phit, kiém tra & 220 nm), MS(ES): m/z = 6354 [M+H']; ' H NMR
(400MHz, DMSO-de) 8 9,49 (d, J = 7,3 Hz, 1H), 7,63 (d, J = 8,4 Hz, 2H), 7,57-7,51
(m, 1H), 7,49-7,36 (m, 4H), 7,23 (d, J= 7,5 Hz, 1H), 7,13 (s, 1H), 5,57 (d, J= 14,1 Hz,
1H), 5,33 (d, J= 7,0 Hz, 1H), 4,38 (d, J = 14,3 Hz, 1H), 2,80 (td, J= 9,8, 4,1 Hz, 1H),
2,61-2,54 (m, 1H), 2,46-2,44 (m, 1H), 2,42 (s, 3H), 2,30-2,06 (m, 4H), 1,68 (s, 3H),
1,64-1,48 (m, 3H).

Chét trung gian 43B: Metyl 2-(4-(di-tert—butoxyphosphqryloxy)phenyl)axetat

0

WO
t-Bu-0—P. 0.
570 Me

t-Bu-O (43B)

Dung dich di khudy chira metyl 2-(4-hydroxyphenyl)axetat (1,80 g, 10,83
mmol) dugc két hop véi 1H-tetrazol trong MeCN (65 mL, 10,83 mmol) va tiép d6 di-
tert-butyl dietylphosphoramidit (5,91 g, 23,70 mmol) duoc bd sung. Hdn hop phan tng
duoc khudy & nhiét d6 trong phong trong 35 phit va tiép d6 dugc c6 dén khd. Nguyén
liéu thd duge hoa tan trong 50 mL DCM va 30% H,0, (30 mL) duoc bd sung. Sau khi
khudy & nhiét do trong phong trong 30 phit, hdn hop dugc pha lodng bing DCM va
duoc rira bang nudc, dung dich NaHCO; b#o hoa, va tiép d6 1 nude mubi. Lép hitu co
duoc co va tinh ché bing sic ky nhanh (Teledyne ISCO CombiFlash 0% dén 100%
dung mdi A/B = hexan/EtOAc, REDISEP® SiO, 80 g, phat hién & 254 nM, va kiém tra
& 220 nM). Dang c6 dic cua cac phan doan thich hop tao ra chét trung gian 43B (3,94
g, quantitative hiéu sudt). ' H NMR (400MHz, cloroform-d) 6 ppm 7,25-7,14 (m, 4H),
3,69 (s, 3H), 3,59 (s, 2H), 1,51 (s, 18H). '

Chét trung gian 43C: Axit 2-(4-(di-tert-butoxyphosphoryloxy)phenyl)axetic

(0]
9 /©/Y

t-Bu-O (430)
B sung lithi hydroxit (0,122 g, 2,14 mmol)Vao dung dich da khudy chuta
chét trung gian 43B (0,635 g, 1,772 mmol) trong THF (12,0 mL) va nudce (3,00 mL).
Hén hop phan tmg dugc khudy & nhiét do trong phong trong 2 gid va tiép d6 cac chét
hiru co duoc loai bd dusi 4p suét giam. Hn hop thu duge duge pha loéing bing 10 mL

dung dich phosphat ¢6 d6 pH = 4. Hén hop thu dugc duge chiét bing EtOAc. Céc dich
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chiét EtOAc da g0p lai dugc rira béng nuée mudi, duge 1am khé béng magie sulfat
khan, duoc loc va c6 dé tao ra chét trung gian 43C (0,462 g, 76%). THNMR (400MHz,
DMSO-ds) 6 ppm 12,30 (br. s., 1H), 7,25 (d, J = 8,4 Hz, 2H), 7,13-7,03 (m, 2H), 3,55
(s, 2H), 1,44 (s, 1H).

Chit trung gian 43D: ((S,2)-3 -((R)-2-((S)-1-amino-3-triflo-1-oxopropan-2-yl)-5,5,5-
triflopentanamido)-2-0xo0-5-(3-flophenyl)-9-metyl-2,3-dihydro-1H-
benzol[e][1,4]diazepin-1-yl)metyl 2-(4-(di-tert-butoxyphosphorylexy)phenyl)axetat

2 (U
t-Bu-O—P{ 0
u >0 \I

t-Bu-O Me

(43D)

B sung sulfuryl clorua (0,037 mL, 0,461 mmol) vao hdn hop da khudy
chira chét trung gian 43A (195 mg, 0,307 mmol) va trietylamin hydroclorua (85,0 mg,
0,615 mmol) trong DCM (3,00 mL) trong diéu kién nito. Hdn hop nay duoc khudy &
nhiét do trong phong trong 25 phiit va tiép d6 dugc cd dén khd dé thu dwoc a chit rin
mau vang. chéit trung gian 43C (221 mg, 0,640 mmol) va Cs,CO; (417 mg, 1,281
mmol) duoc gdp lai trong DMF (1,50 mL) & nhiét d trong phong trong diéu kién nito.
Vao hén hop nay duge bd sung dung dich chira cht rén mau vang néu trén trong DMF
‘(2,00 mL). Hon hop thu duoc duge khudy & nhiét do trong phong trong 148 phit va
tiép d6 dugc pha losing bing nuée va EtOAc. Lép hitu co dugc tach va dugc rira bing
10% dung dich LiCl va tiép @6 nuéc mudi. Lép hitu co duoe lam khd bing magie
sulfat khan, dugc loc va cd dén khd. San phdm thé duogc tinh ché bing séc ky nhanh
(Teledyne ISCO CombiFlash 0% dén 100% dung méi A/B = hexan/EtOAc,
REDISEP® SiO; 24 g, phat hién & 254 nM, va kiém tra & 220 nM). Dang ¢b dic cia
cac phan doan thich hop tao ra chéit trung gian 43D (152 mg, 53,5%). HPLC: RT =
3,640 phut (Cot CHROMOLITH® SpeedROD 4,6 x 50 mm, 10-90% dung dich nuéc
metano] trong 4 phut chira 0,1% TFA, 4 mL/pht, kiém tra & 220 nm), MS(ES): m/z =
931,6 [M+H']; ' H NMR (400MHz, DMSO-dg) § 9,47 (d, J = 6,8 Hz, 1H), 7,68-7,60
(m, 2H), 7,54-7,46 (m, 1H), 7,44-7,33 (m, 4H), 7,20 (d, J = 7,5 Hz, 1H), 7,13 (br. s.,
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1H), 6,97-6,91 (m, 2H), 6,87-6,80 (m, 2H), 6,05 (d, J = 10,3 Hz, 1H), 5,38 (d, J = 4.0
Hz, 1H), 5,36 (s, 1H), 3,22 (t, J= 1,0 Hz, 2H), 2,81 (dt, /= 9,8, 5,0 Hz, 1H), 2,45 (d, J
=3,3 Hz, 1H), 2,41 (s, 3H), 2,30-2,20 (m, 1H), 2,18-2,06 (m, 3H), 1,69 (d, J= 10,6 Hz,
1H), 1,63-1,51 (m, 3H), 1,43 (s, 18H).

Vidu43:

Bb sung TFA (0,16 mL, 2,077 mmol) & 0°C vao dung dich d4 khudy chira
chét trung gian 43D (148 mg, 0,159 mmol) trong DCM (1,64 mL). Hon hop nay dugc
khudy & 0°C trong 10 phit va tiép d6 & nhiét do trong phong trong 40 pht, va tiép d6
dugc co dudi 4p suat giam dé tao ra hop chét & Vi du 43 (126,6 mg, 94%). HPLC: RT
= 9,95 phut (H,O/CH3CN v6i TFA, Sunfire C18 3,5um, 4,6x150mm, gradien = 15
phut, budce séng = 220 va 254 nm); MS(ES): m/z = 819,5 [M+H']; ' H NMR (400MHz,
DMSO-de) 6 9,51 (d, J = 5,7 Hz, 1H), 7,66 (d, J = 7,7 Hz, 2H), 7,54-7,49 (m, 1H),
7,48-7,40 (m, 3H), 7,37 (d, J = 7,7 Hz, 1H), 7,22 (d, J = 8,4 Hz, 1H), 7,15 (br. s., 1H),
6,97 (d, J = 8,6 Hz, 2H), 6,84 (d, J = 8,4 Hz, 2H), 6,07 (d, J= 10,6 Hz, 1H), 5,40 (s,
1H), 5,38 (s, 1H), 3,32-3,15 (m, 2H), 2,83 (br. s., 1H), 2,58-2,56 (m, 1H), 2,43 (s, 3H),
2,15 (dd, J=19,7, 8,5 Hz, 4H), 2,01 (s, 1H), 1,71 (s, 2H), 1,67-1,51 (m, 3H).

Vidu44
((35)-3-(((2R,38)-3-carbamoyl-6,6,6-triflo-2-(3,3,3-triflopropyl)hexanoyl)amino)-5-(3-
flophenyl)-9-metyl-2-ox0-2,3-dihydro-1H-1,4-benzodiazepin-1-yl)metyl ~ L-valyl-L-
valinat
H,N
0]

CHs

F (44)
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Chét trung gian 44A: (2R,35)-3-(triflopropy!)-N1-((S,Z)-1-(metylthiometyl)-2-0x0-5-
(3-flophenyl)-9-metyl-2,3-dihydro-1H-benzo[e][ 1,4]diazepin-3-yl)metyl-2-(3,3,3-

triflopropyl)sucxinamit

(44A)

B6 sung Cs,CO; (315 mg, 0,968 mmol) va (clometyl)(metyl)sulfan (0,081
mL, 0,919 mmol) trong didu kién nito vao hdn hop chita hop chét & Vi du 1 (278 mg,
0,484 mmol) trong DMF (2,75 mL). Hon hop nay dugc khudy & nhiét do trong phong
trong 110 phut, va tiép d6 duoc pha lodng bing nudc. Lép nude duoc chiét bing
EtOAc. Céc dich chiét EtOAc da g0p lai duoc rira béng nude mubi. Lép hitu co duoc
lam kh6 qua magie sulfat khan, dwoc loc va cd dudi 4p sudt giam dé thu duogc san
phim thé. Lép hitu co nay dugc tinh ché bing sic ky nhanh (Teledyne ISCO
CombiFlash 0% dén 100% dung mé6i A/B = hexan/EtOAc, REDISEP® SiO, 40 g, phat
hién & 254 nM, va kiém tra & 220 nM). Dang c6 dic clia cac phan doan thich hop tao
ra‘ chit trung gian 44A (198 mg, 64,5%). HPLC: RT = 3,205 phat (Cot
CHROMOLITH® SpeedROD 4,6 x 50 mm, 10-90% dung dich nudc metanol trong 4
phut chira 0,1% TFA, 4 mL/phit, kiém tra & 220 nm), MS(ES): m/z = 635,4 [M+H']; !
H NMR (400MHz, DMSO-dg) 5 9,49 (d, J = 17,3 Hz, 1H), 7,63 (d, J = 8,4 Hz, 2H),
1,57-1,51 (m, 1H), 7,49-7,36 (m, 4H), 7,23 (d, J= 7,5 Hz, 1H), 7,13 (s, 1H), 5,57 (d, J
= 14,1 Hz, 1H), 5,33 (d, J = 7,0 Hz, 1H), 4,38 (d, J = 14,3 Hz, 1H), 2.80 (td, J = 9,8,
4,1 Hz, 1H), 2,61-2,54 (m, 1H), 2,46-2,44 (m, 1H), 2,42 (s, 3H), 2,30-2,06 (m, 4H),
1,68 (s, 3H), 1,64-1,48 (m, 3H).

Chét trung gian 44B: (5)-((S)-3-((2R,3S)-3-Carbamoyl-6.6,6-triflo-2-(3,3,3-trifloprop-
yDhexanamido)-5-(3-flophenyl)-9-metyl-2-oxo0-2,3-dihydro-1H-benzo[e][ 1,4]diazepin-
1-yDmetyl 2-((S)-2-((tert-butoxycarbonyl)amino)-3-metylbutanamido)-3-

metylbutanoat
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Bb sung sulfurjl clorua (0,030 mL, 0,371 mmol) vao hdn hop d3 khudy
><v:h1’1a chét trung gian 44A (157 mg, 0,247 mmol) va trietylamin hydroclorua (68,1 mg,
70,1495 mmol) trong DCM (3,00 mL) trong diéu kién nito. H3n hop nay duoc khudy &
nhiét do trong phong trong 60 phut va tiép d6 duoc cd dén khd dé thu dwoc chit rin
mau vang. Phin cin dugc hoa tan trong DMF (2 mL) va duoc bd sung vao hdn hop da
khudy chira axit (S)-2-((S)-2-((tert-butoxycarbonyl)amino)-3-metylbutanamido)-3-
metylbutanoic (313 mg, 0,989 mmol) va Cs,COj; (403 mg, 1,236 mmol) trong DMF
(2,0 mL) & nhiét d6 trong phong trong diéu kién nito. H3n hop thu duoc dugc khudy &
nhiét dé trong phong trong 2,5 gio, tiép d6 nude va dung dich nudec NaHCO; bio hoa
duoc bd sung. Két tiia mau trdng tao ra duoc thu gom bang cach loc, duge rira bing
nuée va duoc lam khé qua chén khong. Nguyén liéu tho dugc tinh ché bang sic ky
nhanh (Teledyne ISCO CombiFlash 20% dén 70% dung médi A/B = hexan/axeton,
REDISEP® SiO, 80 g, phat hién & 254 nM, va kiém tra & 220 nM). Nong d thich hop
c4c phan doan tao ra chét trung gian 44B (148,4 mg, 66,5%). HPLC: RT = 3,486 phut
(Cot CHROMOLITH® SpeedROD 4,6 x 50 mm, 10-90% dung dich nudc metanol
trong 4 phut chia 0,1% TFA, 4 mL/phit, kiém tra & 220 nm), MS(ES): m/z = 903,7
[M+H'].

Vi dy 44:

B4 sung HCI 4N trong dioxan (0,410 mL, 1,639 mmol) vao dung dich da
khudy chita chit trung gian 44B (148 mg, 0,164 mmol) trong DCM (4,00 mL) trong
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diéu kién nito. Hn hop nay duoc khudy & nhiét do trong phong trong 60 phiit va tiép
d6 dugc co dén khd dé thu duoc hop chét & Vi du 44 (148 mg, 97%). HPLC: RT =
8,038 phut (Cot CHROMOLITH® SpeedROD 4,6 x 50 mm, 10-90% dung dich nuéc
metanol trong 4 phiit chita 0,1% TFA, 4 mL/phut, kiém tra & 220 nm), MS(ES): m/z =
803,6 [M+H']; 'HNMR (500MHz, DMSO-dq) § 9,49 (d, J = 6,9 Hz, 1H), 8,35 (d, J
= 7,8 Hz, 1H), 8,02 (d, J = 4,4 Hz, 3H), 7,69-7,62 (m, 2H), 7,55-7,48 (m, 1H), 7,45-
7,35 (m, 4H), 7,24 (d, J = 6,9 Hz, 1H), 7,12 (br. s., 1H), 6,03 (d, J = 10,3 Hz, 1H),
5,41-5,34 (m, 2H), 3,93 (dd, J = 7,6, 5,4 Hz, 1H), 3,66-3,62 (m, 1H), 2,82 (td, /= 10,2,
4,3 Hz, 1H), 2,43 (s, 4H), 2,29-2,07 (m, 3H), 1,99 (dq, J= 13,2, 6,8 Hz, 1H), 1,76-1,66
(m, 2H), 1,63-1,49 (m, 3H), 0,88 (dd, J = 10,0, 6,9 Hz, 6H), 0,61 (d, J = 6,9 Hz, 3H),
0,57 (d, J= 6,7 Hz, 3H).

Céc hop chét so sanh 45 dén 48
Céc hop chit so sanh 45 dén 48 c6 thd dwoc bao ché theo cac quy trinh da
mo t4 trong Patent M§¥ s6 7,053,084 14n luot & cac Vi du 8, 12a, 38, va 45a.

Hop chatso | US 7,053,084 Cau triic
sanh
45 Vi du_8

46 Vidu 12a
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Hop chitso | US 7,053,084 Chu tric
sanh
47 Vidu 38 CH;

48 Vidu 45a H;C

Vidu 49
Duogc phim chira (2R,35)-N-((3S)-5-(3-flophenyl)-9-metyl-2-0x0-2,3-dihydro-1H-1,4-
benzodiazepin—3-yl)-2,3-bis(3,3,3-triﬂopropyl)suckinamit

Thudc ding dé tiém dwugc bao ché bao gdm (2R,3S)-N-((3S)-5-(3-
flophenyl)-9-metyl-2-ox0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-
friﬂopropyl)sucxinamit 14 hop chét & Vi du 1, & dang dung dich v tring diing mot 1an,
c6 sin dé dung (ready-to-use - RTU) theo trong tinh mach (IV). Hén hop t4 duge dugc
diéu ché bang cach phbi tron 80% thé tich/thd tich polyetylen glycol 400 va 20% thé
tich/thé tich nudc & nhiét do trong phong. Hop chit & Vi du 1 (0,2 mg/ml) dugc bd
sung vao hdn hop ta dugc da diéu ché. Dugc phdm nd y duge siéu 4m trong khoang 20

phiit cho t6i khi hop chét & Vi du 1 dwoc hoa tan.
Vidu 50

Duoc phdm chira (2R,3S)-N-((3S)-5-(3 -flophenyl)-9-metyl-2-ox0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit
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Thube duge bio ché bao gdm (2R,3S)-N-((3S)-5-(3-flophenyl)-9-metyl-2-
ox0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit = 13
hop chét & Vi du 1, thich hop d ding qua duong miéng dudi dang dung dich hoic vién
nang. Dugc phdm ding qua dudng miéng bao gdm 70% thé tich/thé tich polyetylen
glycol 300, 10% thé tich/thé tich etanol, 10% thé tich/thé tich TPGS, 10% thé tich/thé
tich CREMOPHOR® RH40, vi hop chit & Vi du 1 (Ién dén 4 mg/ml thudc dang co
dac).

Dugc phdm rin TPGS va CREMOPHOR® dugc 1am 4m truée dé hoa 1ong
nguyén liéu. Tiép do, lugng thich hop ctia mdi ta duge duge xac dinh va phéi tron &
nhiét d6 trong phong. Luong can thiét ctia hop chét & Vi du 1 duoc bd sung vao hdn
hop ta dugc di didu ché. Duge phim dugc siéu am trong khoang 20 phut cho tGi khi
hop chét & Vi du 1 dugc hoa tan.

ViduS51
Dugc phim chira (2R,38)-N-((3 S)-5-(3-flophenyl)-9-metyl-2-ox0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit

Thubc duge bao ché bao gdm (2R,3S)-N-((3S)-5-(3-flophenyl)-9-metyl-2-
o0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit  1a
hop chit Vi du 1, thich hop dé ding qua dudng miéng dudi dang dung dich hodc vién
nang. Dugc phdm ding qua dudng miéng bao gdm 80% thé tich/thé tich polyetylen
glycol 300, 10% thé tich/thé tich etanol, 10% thé tich/thé tich TPGS, va hop chit & Vi
du 1 (1én dén 4 mg/ml thubc dang cb dic).

Dugc Iphém rin TPGS duoc 1am 4m trude @& hoa 16ng nguyén liéu. Tiép do,
Iugng thich hop ctia mdi t4 dugc duge xac dinh va phéi tron & nhiét 0 trong phong.
Luong cén thiét cia hop chét & Vi du 1 duge bd sung vao hon hop ta dugc di diéu ché.
Duoc phdm dugce siéu am trong khoang 20 phiit cho t6i khi hop chit & Vi du 1 duoc

hoa tan.

THU NGHIEM SINH HOC
‘ Céc ddc tinh dugc 1y ctia cac hop chét theo sang ché nay c6 thd duge xac
nhén bodi nhiéu thir nghiém sinh hoc. Cac thir nghiém sinh hoc minh hoa dudi day duoc
tién hanh trén cac hop chat theo sang ché.

-149-



23526

Thtr nghi€ém hoat héa chéo Notch-CBF1

Thir nghiém hoat héa chéo trén co s& t& bao Notch-CBF1 (yéu t6 gin két
gen khoi ddu C loai 11) da trén kha ning cia cac doan ciia ving ndi bao NOTCH giai
phéng (NICD) c6 chirc ning lam céc yéu t6 phién ma két hop véi CBF1 va céc yéu td
nhan khéc. Thir nghiém luxiferaza dugc sir dung @ x4c dinh tinh déi khang cia hoat
tinh phién ma Notch-CBF1. Céc t& bao ung thu cb HeLa duoc ddng chuyén nhiém tam
thdi véi céc plasmit pCDNA3.1/Hygro chira cac thu thé Notch 1, Notch 2, Notch 3,
hodc Notch 4 da cét ngén va vat truyén bao cédo PGL3 luxiferaza chira 4 ban sao ctia vi
tri gén két CBF1. Tiép d6, c4c t& bao nay duoc thir nghiém vé& hoat tinh Notch-CBF1
khi khong c6 mit hodic ¢6 mit ctia cac hop chit thir nghiém. Céc té bao HeLa, dugc gitr
DMEM HEPES), 1 «x
glutamin/penixilin/streptomyxin va 10% huyét thanh bao thai bd, duoc chuyén nhim

tam thoi trong binh thét ¢ T175 (4,5 x10° t& bao/binh thét cb) bing cach sir dung kit

trong (glucoza & nong d0 cao VG

Monster Transfection (Mirus #MIR2906) theo huéng din ciia nha san xut. Bang 9 thé

hién ham lugng ADN tuong tmg d6i véi céc 1an chuyén nhidm.

Bang 9
ADN (ug) | CBF1 (ug) | Vattruyén | Téng ADN (ng)
(ng)
Notch 1 & nguoi 6 14,4 15,6 36,0
Notch 2 & nguoi 2 14,4 19,6 36,0
Notch 3 & nguoi 0,3 14,4 21,3 36,0
Notch 4 & ngudi 4 14,4 17,6 36,0

Sau s4u gid chuyén nhifm, cac t& bao dugc trypsin héa va dat vao dia nubi
cdy md dugc phit Poly-D-lysin mau den c6 384 13 véi ty trong 5x10° t€ bao/I8 trong 95
pL modi truong thit nghiém (DMEM (glucoza & ndng dd cao véi HEPES), 1X
glutamin/penixilin/streptomyxin, 0,0125% BSA, 1X axit amin khong thiét yéu). Moi
trudng thir nghiém (5 pL) chira cac hop chét thir nghiém véi céc ndng d6 cudi cing
nim trong khoang tir 5 uM dén 8,4x10° uM (pha lodng theo diy gip 3 i4n) dwoc bd
sung vao cac té bao va tiép d6, cac dia té bao duoc trong 18 gio ¢ 37°C va 5% CO,.
Cac 15 dbi chiing chira ta duge DMSO (sb dém toan phan) hodc 0,5 pM chét trc ché ndi

phan tir (s6 d&ém nén). Mbi miu duoc tién hanh 13p lai hai lan. Hoat tinh luxiferaza
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duge xac dinh sau khi @ 20 vé6i 50 pl céc chit phan tng luxiferaza STEADY-GLO®
theo huéng dan clia nha san xuét (Promega, Cat. #E2550) va duoc phan tich béi may
doc dia Envision (PerkinElmer, Boston, MA).

Téc dung ddi khang ctia cdc hop chét dugc bidu thi bing 100 x [1-(gi4 tri
trung binh ctia mau-gi4 tri trung binh ctia nén)/(tbng gia tri trung binh- gid tri trung
- binh cta nén)] trong d6 mAu 1 hoat tinh luxiferaza véi su c6 mit ctia hop chét thir
nghiém, nén 1a tuong duong véi hoat tinh luxiferaza véi su c6 mit cia chét te ché dbi
chimg c6 phan tir nho va téng gia tri 13 tin hidu gy ra trong cac 16 DMSO. Dix liéu
duogc biéu thi bang dd thi bing cach sir dung phuong trinh tich hop logictic gdm bén
- thdéng sb va tri sb ICsy duogc dinh nghia 13 ndng do hop chét e ché 50% hoat tinh
luxiferaza. ‘

Béng 10 duéi day liét ké céc tri s6 ICso cia Notch 1 va Notch 3 dbi véi cac
Vi du 1-37 theo sang ché nay va Hop chit so sanh 45-48 xéc dinh dwoc trong thi
nghiém hoat hoa chéo Notch-CBF1 néu trén. Trong mét sb trudng hop, tri s6 nay la gia
tri trung binh cta nhiéu th nghiém trong d6 N 1a sb thu nghiém da thuc hién. Cac hop
chét theo sang ché, nhu duoc minh hoa béi cac Vi du 1-37 chi ra ring tri s6 ICsq ctia
Notch 1 bang 12,2 nM hoc nhé hon va ring trj s6 ICs cia Notch 3 bing 15,0 nM hoic
nhé hon.

Bang 10
Vidu Notch 1 N Notch 3 N
(Cso, nM) (ICs0, nM)
1 7,8 8 8,5 7
2 4,9 3 4,3 2
3 1,8 6 1,9 6
4 8,5 3 7.3 2
5 2,3 1 4,0 1
6 71,2 3 4,5 3
7 4,4 2 4,4 1
8 6,0 2 11,6 1
9 3,0 2 3,7 2
10 2,5 3 5,4 3
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Vidu Notch 1 - N Notch 3 N
(ICs0, nM) (ICs0, nM)

11 8,2 2 15,0 1
12 3,0 2 32 1
13 3,4 2 4,9 1
14 7,7 2 12,6 1
15 4,4 2 4,4 1
16 5,8 2 3,7 1
17 57 2 2,4 1
18 4,6 3 7,7 3
19 4,8 5 4,0 4
20 1,6 2 1,4 1
21 3,3 2 6,1 2
22 3,1 2 6,3 2
23 4,7 5 8,3 4
24 1,4 2 2,1 2
25 17 3 2.9 3
26 3,7 2 3.4 3
27 2,8 2 2,7 1
28 48 3 72 3
29 3,9 1 57 1
30 43 1 42 1
31 2,8 2 4,6 2
32 6,4 6 6,1 6
33 43 3 7,4 3
34 4,8 3 13,4 3
35 4,8 3 7.9 2
36 12,2 3 3,0 2
37 6,2 1 9,3 1
Hop chét so sanh 45 64,1 1 48,3 1
Hop chét so sanh 46 42,4 2 74,5 2
Hop chét so sanh 47 5,1 3 13,5 4
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Notch 1 Notch 3
Vi du N N
(ICs0, nM) (ICs0, nM)
Hop chét so sanh 48 12,3 1 12,5 1

Bang 6n dinh chuyén héa ning suét cao HT)

Céc hop chit da dung ngoai dudng tiéu hoa di vao méu va trai qua mot hodc
nhiéu con dudng qua gan. Céc hop chét khong duge chuyén héa d& dang béi gan c6 thé
duoc ding & ndng d6 hitu hiéu c6 tic dung didu tri trong huyét tuong trong thoi gian
hitu hidu c6 tac dung diéu tri.

Céc hop chét ding qua dudng miéng thuong dirge hdp thu qua thanh rudt
Va0 mau va trai qua con dirong thir nhit qua gan. Céc hop chit khéng dugc chuyén héa
dé& dang & con duong thi nhét qua gan c6 thé duge phan bd vao céc co quan khac trong
co thé véi luong hitu hiu cd tac dung diéu tri.

Thir nghiém 6n dinh chuyén héa dénh gia duoc chuyén héa én dinh thong
qua CYP in vitro béng cach sir dung céac vi thé & ngudi, chudt, chudt nhit, ché, va/hodic
khi sau khi 0 trong mudi phut. M&i hop chit duogc thir nghiém hai 1an.

Céc két qua ctia cac thir nghiém nay duoc bidu hién bang phin hop chit gbc
con du trong hdn hop phan mg sau khi o mudi phut (Phan tram di). Néi chung, céac
két qua nay duoc sir dung chi dé dénh gi4 pham vi ctia qua trinh chuyén héa qua CYP
hoic phu thuoc NADPH ctia hop chét thir nghiém. Khi hop chit duoc chuyén héa mot
cach déng ké (<40-50% du), ching t6 ring hop chit nay c6 kha nang thanh hai cao in
vivo do qué trinh chuyén héa qua CYP. Tuy nhién, néu hop chét chuyén héa & muc
trung binh (50-80%) hoic thip (>85%) trong cac thir nghiém in vitro nay, thi hop chét
nay van c6 kha ning thanh thai cao in vivo thong qua céc con dudng chuyén hoa va bai
tiét khac.

Céc két qua v& phan trim du cia céc thir nghiém nay 12 két qua du doéan vé
kha ning thanh thai in vivo cta hop chét, cho ring viéc chuyén héa qua CYP 1a con
dudng chuyén héa wu thé. Trong cac vi thé & cac loai khéc nhau, khoéang két qua duoc

du doan nhu duoc thé hién trong Bang 11.
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Bang 11
Huéng dén giai thich vé két qua 8n dinh chuyén héa
Kha nang thanh Phén tram du sau 10 phut
thai qua CYP Ngudi Chuot | Chudtnhit | Ché Khi
Thép >90 >85 >85 >90 >85
Trung binh 60-90 40-85 50-85 55-90 40-85
Cao <60 <40 <50 <55 <40

Phuong phép va nguyén liéu
U véi céc vi thé & gan

Hop chét thir nghiém dwoc nhan 3,5mM dung dich gbc trong 100 phan trim
DMSO. Hop chét thir nghiém dugc pha lodng d tao ra dung dich axetonitril (ACN) 50
UM chira 1,4% DMSO, tiép d6 dugc sir dung lam dung dich géc pha lodng 100 14n d& &
bang cac vi thé. Mbi hop chét dugc thir nghiém riéng r& hai 14n trong mdi loai trong sb
ba lodi trong bd thir nghiém vé chuyén hoa én dinh cia ngudi, chudt va chudt nhit
hodc & cac loai riéng 1& trong bd thir nghiém vé chuyén héa én dinh cta cho hoidc
chuyén héa én dinh cta khi. Hop chat, NADPH va céc dung dich vi thé cia gan duge
g0p lai dé u trong ba buéc”

1. 152 pl huyén phu dang vi thé cua gan, ndng do protein bing 1,1 mg/ml
trong 100 mM NaP;, 6 pH = 7,4, 5 mM dung dich d&m MgCl,, dugc 1am 4m trudc &
37°C.

2. 1,7 ul hop chét 50uM (98,6% ACN, 1,4% DMSO) duoc bd sung vao
cling mdt éng va dugce 1 trude & 37°C trong 5 phut.

3. Phan {mg duoc bit dau bing cach bd sung 17 pl dung dich NADPH
10mM d 1am 4m tru6ce trong 100 mM NaP;, do pH=74.

Cac thanh phan clia phan tmg dugc tron trong 15, va 75 pl hdn hop phan
g duoc chuyén ngay vao 150 ul dung dich dimg/ngimg (thoi diém khéng, Tp). Cac
phan tmg duge 0 & 37°C trong 10 phit va tiép d6 phin 75 pl khéc duoc chuyén vao
150 pl dung dich dung. Axetonitril chira 100 pM DMN (tiéu chudn UV dbi véi chit
d6i chimg v& ham luong ding dé tiém), duoc st dung 1am dung dich diumg dé két thic

cac phan tng chuyén hoa.
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Céac hén hop dimg duogc ly tAm & 1500 vong/phut (~500 X g) irong may ly
tim ALLEGRA® X-12, by phan quay SX4750 (Beckman Coulter Inc., Fullerton, CA)

Bang 12

trong mudi 1am phut d& tao vién céc vi thé bién tinh. Dich chiét dich ndi véi thé tich 90
pl, chira hdn hop chita hop chit gdc va cac chét chuyén héa cta no, tiép d6 duge
chuyén vao dita 96 1§ khéc dé phan tich UV-LC/MS-MS dé xéc dinh phan tram hop

chit gdc con dur trong hdn hop.

Thanh phén phan tmg cta thir nghiém vé& chuyén héa dn dinh

Nong dd cuodi cung trong

~ Thanh phin cia phan ung thir nghiém vé chuyén hoa
6n dinh
Hop chat (chét nén) 0,5 UM
Dung dich dém NaPi, 6 pH= 7,4 100 mM
DMSO 0,014%
Axetonitril 0,986%

Cac vi thé (ngudi, chudt, chudt nhit)

1 mg/ml protein

(BD/Gentest)

NADPH 1,0 mM
MgCl, 5,0 mM
Thoi gian 1 ¢ 37°C 0 phut va 10 phut
Dung dich dimg/ngimg (ACN+100 pM DMN) 150 ul

M4u phan tng 75 ul

Ling cin cac vi thé bién tinh 15 phut
Phan tich UV-LC/MS cua dich n6i 0,17 uM

Thiét bj phén tich mAu
HPLC: Pump-Thermo Surveyor; Autosampler-CTC/LEAP HTS; bd do UV
—cung v6i Thermo Surveyor PDA; Cot VARIAN® C18, 3 um, 2 x 20 mm cling véi bd
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axetonitril v&i 0,1% axit formic; (B) 2% nudc, 98% axetonitril cing véi 0,1% axit
formic; (C) 0,1% amoni hydroxit trong nudc; (D) 0,1% amoni hydroxit trong

axetonitril.

Méy quang phd khéi: M4y quang phd khdi Thermo TSQ QUANTUM® Ultra Pau do
ba tir cuc;
Phén tich trudc tinh nguyén ven céu triic cia miu phén tich

Phan tich truée tinh nguyén ven cu tric trong chuyén héa dn dinh dugc st
dung @ danh gia do tinh khiét cua cac hop chit cin phan tich. Trong céc dia 96 13, cac
'hop chét dugc nhan 57 pl dung dich DMSO 3,5 mM. Dung dich gbc DMSO 3,5 mM
chira hop chit dugc pha loang 18 l4n bang dung dich axetonitril, isopropanol, va
MilliQ-H,O véi thé tich nhu nhau. Céc dung dich thu duogc (200 M) duge phén tich
vé tinh nguyén ven céu tric bdi LC-UV/MS trén méy quang phd khdi bly ion Thermo
LCQ Deca XP Plus, bang cach sir dung cot Waters XBridge C18, 5 um, 2 x 50 mm
cung voi cdt Guard Waters Sentry 2,1 mm, va céc diéu kién LC duge néu trong bang
duéi day, v6i thé tich tiém 5 ul va tdc d6 dong 1 ml/phut. Dit liéu thu dugc phéan anh
d5 tinh khiét bang cach hip phu UV & 220 nm. Céc két qua chi duge thé hién déi voi
céc hop chét c6 @6 tinh khiét 16n hon 50%.

Bang 13
Gradien chuyén héa 8n dinh-Tinh nguyén ven céu tric
Thoi ia;lﬁtg)radlen A% B%
0,00 100 0
4,00 0 100
5,00 0 100
5,10 100 0
6,00 100 0

Phéan tich mau-mau duoc
Qué trinh t6i wu héa diéu kién MS/MS dugc tién hanh trén may quang phd
khdi dau do ba tir cuc Thermo TSQ QUANTUM® ¢6 lép ngudn phun dién gia nhiét
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(H-ESI) bing cach truyén tu dong dé thu duge mirc chuyén SRM va céc tri sb ning
luong va cham tuwong tng cua chung. Cac dung dich chita hop chét & ndng do 20 pM
trong metanol:nudce véi ty 18 1:1 duge truyén & toc d6 dong 90 uL/phit, tiép.d6 duoc
g0p v6i pha dong véi tbe do6 dong 50 uL/phut trude khi dua vao ngudn. Toan bd cac
hop chét duge t6i wu hoéa trude tién bing cich sir dung pha dong A va B (50% A va
50% B), va néu cin, sir dung pha dong C va D (thanh phin ciing véi ty 1& 50:50). Cac
thong s6 da t6i wu hoéa, bao gdm dd phan cyuc, mirc chuyén SRM va ning lugng va
cham, dugc luu trit trong céc tip dit liéu MICROSOFT ACCESS®.

Céc diéu kién do phd khéi thu duge tir viée truyén tur dong dugc st dung dé
phan tich cic mAu 0 tir thir nghiém dn dinh chuyén hoa. Thé tich tiém bang 5 ul va téc
d6 dong bang 0,8 ml/phut. Gradien st dung duoc thé hién trong bang dudi day. Trude
tién, tit ca cac mau dugc tiém voi gradien sir dung pha dong A va B. Néu cin (ching
han, nhdm muc dich ghi séc ky), cac miu duogc tiém lai véi cung muc gradien, nhung
st dung pha dong C va D. Tét ca cac théng sb cua phéan tich LC-MS/MS duoc luu trix

dién tr trén céac tép dir liéu tho.

Béng 14
Chuyén héa én dinh-Phéan tich m3u Gradien

Thoi gian gradien A% (hoac B% (hoac

(phut) C%) D%)
0,00 95 5
0,20 95 5
0,30 ‘ 0 100
1,05 0 100
1,10 95 5
1,50 95 5

Phén tich dir liéu

Viée hop chit pic duoc thuc hién bing phdn mém XCALIBUR®. Viéc tinh
toan phan tram du duoc tién hanh béng cach so sanh di¢n tich pic LC-MS/MS thu duoc
tir cac mau & Ty phat SO VG dién tich pic thu duge tir cac mau ¢ Ty phit dbi véi mbi hop

chét.
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Kiém tra chét luong
B ba hop chét dugc thir nghiém ciing v6i hop chét thi nghiém & mdi dia
thir nghiém. Dir liéu dwoc chip nhén va chi duoc dua 1én néu cac két qua cua cac hop

chit dbi chimg nim trong khoang mong mubn nhu dugce thé hién dudi day.

Bang 15

Thir nghiém 6n dinh chuyén héa - Tri s& hop chét dbi chiig boi céc loai vi thé

Phén trim du trung binh + SD

- Hop chét .
Nguoi Chu6t | Chudt nhat Ch¢ Khi

Nefazodone 04+04 |0,7+06| 04+£03 | 04+04 | 0,6%0,5

Verapamil 133+3,5 |44+2,1| 13,0£42 | 56+1,8 | 0,5%0,5

Carbamezepine 96 + 6 84+9 90 £ 10 817 89+ 13

SD = P§ léch chuin

Bang thoi gian ban thai ctia qué trinh chuyén héa én dinh

Téc d6 chuyén hoa va thoi gian béan thai di xé4c dinh in vitro & cac vi thé
ctia ngudi hodc dong vat duge sir dung d& x4c dinh kha ndng thanh thai ndi tai (CLiy,)
va kha ning thanh thai & gan (CLh,b) ctia hop chét. Cac thong sé nay c6 tac dung dé du
doan kha ning thanh thai in vivo & ngudi, tir 6 xac dinh dwoc ndng d6 thude in vivo
(Obach et al., 1997, 1999).

Bang thir nghiém thoi gian bén thai ctia qué trinh chuyén héa én dinh dénh
gia khoang thoi gian va tbc do chuyén héa qua CYP (phu thudc NADPH) in vitro & cac
vi thé ciia ngudi, chudt, chudt nhét, ché va khi. Khoang thoi gian nay kéo dai 45 phat
1, va bao gdm céc thoi diém 0, 5, 10, 15, 30, va 45 phat, & mdi thoi diém nay lugng

hop chét thir nghiém con lai trong hén hop duoc xac dinh.

Hudng dan giai thich két qua

Céc két qua cta thir nghiém vé thoi gian ban thai cua qué trinh chuyén hoa
dn dinh duoc biéu thi bing thoi gian ban thai (T, phut). Néi chung, cac két qua nay
cén dugc ding chi d& danh gi4 mtrc d6 chuyén héa qua CYP, hodc phu thuéc NADPH,
clia hop chét thir nghiém. Khi hop chit duoc chuyén héa mot cach dang ké (Tip < 14
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phut), thi chimg té ring kha ning thanh thai cao in vivo do chuyén héa qua CYP. Tuy
nhién, néu hop chit c6 kha ning chuyén héa trung binh (14-70 phit) hoc thip (>70
phit) trong céc thir nghiém in vitro nay, thi kha ning thanh thai cao van c6 thé xuét
hién in vivo thong qua c4c con dudng chuyén héa va bai tiét khac.

Két qua cua cic thir nghiém nay du doan dugc kha ning thanh thai in vivo
ctia hop chét, tic 13 qua trinh chuyén héa qua CYP 1 con dudng chuyén héa wu thé.
Trong céc vi thé ctia ngudi, khoang két qua duge dua ra nhu duge thé hién trong bang

duéi day:

Bang 16

Thoi gian ban thai clia qua trinh chuyén héa 6n dinh -Huéng dan giai thich két qua

Kha nang thanh thai qua T, phut
CYP Nguoi
Thip >70
Trung binh 14-70
Cao <14

Phuong phap va nguyén liéu
Céc vi thé & gan mua dugc tir BD-Biosciences (Woburn, MA) va NADPH

mua dugc tir AppliChem Inc; toan bd céc cht phan tmg khéc 13 do Sigma cung cép.

U bang céc vi thé & gan ‘
Hop chét thir nghiém duge nhan dung dich gbc 3,5 mM trong 100 phin

trim DMSO. Hop chat thir nghiém duoc pha lodng dé tao ra dung dich axetonitril 50
uM (ACN) chua 1,4% DMSO, tiép d6 dugc sir dung lam dung dich gbc pha losng 100
lin & o bing céc vi thé. Mai hop chét duoc thir nghiém & céc vi thé & gan nguoi,
chuét, chudt nhit, ché va khi. Ho'p'chét, NADPH va dung dich vi thé & gan dugc gdp
lai & o trong ba budc:

1. 450 pl huyén pht dang vi thé cua gan, ndng 6 protein 1,1 mg/ml trong
100 mM NaP;, d6 pH = 7,4, dung dich d¢m MgCl, 5 mM, duoc 1am 4m trude & 37°C.

2. 5 ul hop chét 50 uM (98,6% ACN, 1,4% DMSO) dugc bd sung vao

cting mdt éng va duge U trude & 37°C trong 5 phit.
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3. Phan tmg duoc bét dau bang cach bd sung 50 pl dung dich NADPH 10
mM d3 1am 4m truéce trong 100 mM NaP;, 46 pH = 7.,4.

Cac thanh phan ciia phan tmg dugc tron trong 15, va 65 pl hdn hop duoc
chuyén ngay vao 130 pl dung dich dimg/ngimg (thoi diém khéng, To). Céc hén hop
phan tmg dugc & & 37°C trong 5, 10, 15, 30 va 45 phit va & mdi thoi diém nay 65 pl
‘mdi phin duoc chuyén vao 130 pl dung dich dimg. Axetonitril chira chit chuin noi
(100 ng/ml), duge sir dung lam dung dich dimg dé két thic cac phan tng chuyén héa.

Céc hdn hop dimg dugc ly tim & 1500 vong/phut (~500 X g) trong may ly
tam ALLEGRA® X-12, bd phén quay SX4750 (Beckman Coulter Inc., Fullerton, CA)
trong mudi 1dm phut dé tao vién vi thé bién tinh. Thé tich 90 ul dich chiét dich ndi,
chita hdn hop chira hop chit gbc va cc cht chuyén héa cia nd, tiép d6 dugc chuyén
vao dia 96 15 khéc dé phan tich LC/MS-MS dé xé4c dinh phan trim hop chét gbe con lai
trong hdn hop.

Béng 17
Thir nghiém vé thoi gian ban thai cia qua trinh chuyén héa én dinh -

Céc thanh phin ctia phan tmg

Noéng dg cudi cung trong thir

Céc thanh phin ciia phan tmg nghiém ctia qua trinh chuyén
héa 6n dinh
Hop chat (chat nén) 0,5 uM
Dung dich dém NaPi, 46 pH = 7,4 100 mM
DMSO 0,014%
Axetonitril 0,986%

Vi thé (ngudi, chudt, chudt nhit) (BD/ Gentest)

1 mg/ml protein

NADPH 1,0 mM

MgCl, 5,0 mM

Thoi gian 0 & 37°C 0, 5, 10, 15, 30, va 45 phut
Dung dich dimg/ngimg (ACN+100 uM DMN) 130 pl

M3u phan tmg 65 ul

Ling cin cac vi thé bién tinh 15 phit
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Phan tich mAu-Thiét bi
HPLC: Bom db6i theo ddy Pump-Shimadzu LC-20 AD; Autosampler-CTC/LEAP HTS
Bang 18 dudi day liét k& tri s6 ban thai chuyén hoa qua CYP trong cac vi du
1-37 clia sang ché nay va Hop chét so sanh 45-48 duoc x4c dinh trong thir nghiém ban
thai chuyén hoéa én dinh ciia ngudi. Trong mot sb truong hop, tri s6 nay 1a tri sb trung
- binh cia nhiéu thir nghiém trong d6 N 1a sb thir nghiém tién hanh. Céc hop chét theo
sang ché, nhu duge minh hoa bai Vi du 1-37 ¢6 tri s6 ban thai cta qué trinh chuyén
héa 6n dinh bang 31 phut hodc 16n hon. Tréi lai, cac hop chit so sanh 45-48 tri s ban
thai ctia qué trinh chuyén héa én dinh bing 8 phiit hodic nhé hon.

Béang 18
Vidu HM N
(t1/2, phut)
1 103 8
2 32 1
3 73 5
4 31 1
5 33 1
6 33 1
7 >120 1
8 71 1
9 113 1
10 54 2
11 42 1
12 53 2
13 48 2
14 56 1
15 101 1
16 108 1
17 56 2
18 >120 1
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Vi dy HiM N
(t12, phut)

19 108 1

20 >120 1

21 107 2

22 >120 1

23 101 5

24 62 1

25 >120 1

26 82 1

27 | 115 1

28 98 3

29 98 1

30 92 2

31 100 1

32 82 3

33 82 3

34 116 2

35 118 1

36 >120 2

37 61 1

Hop chét so sanh 45 8 1
Hop chét so sanh 46 6 1
Hop chit so sénh 47 6 1
Hop chét so séanh 48 3 1

Céc hop chét duge minh hoa theo sang ché c6 lgi bat ngdy vé kha nang thanh
thai thdp do qua trinh chuyén héa qua CYP & thir nghiém thoi gian béan thai ctia qua
trinh chuyén héa 6n dinh ctia ngudi. Cac hop chit theo sang ché, nhu dugc minh hoa
boi Vi du 1-37, ¢6 thoi gian ban thai chuyén héa nim trong khoang tir 31 phut dén hon
120 phut & thir nghi€ém thoi gian béan thai ctia qua trinh chuyén héa 6n dinh cta ngudi.

Trai lai, hop chét so sanh 45-48 c6 thoi gian ban thai chuyén héa bing 8 phut hogic nhd
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hon & thir nghiém chuyén héa 8n dinh cua ngudi. Hop chét so sanh 45-48 c6 kha ning
thanh thai cao & thir nghiém chuyén hoéa 6n dinh ciia ngudi, chimg t6 ring cac hop chét
duogrc loai ra béi cac vi thé & gan.

Cac hop chit theo sang ché (Vi du 1-37) dugc so sanh véi cac hop chit so
sanh 45-48 d4 néu trong Patent My s6 7,456,172, va nhén thiy rang céc hop chit theo
séng ché 14 dgc biét c6 loi. Cac hop chét theo sang ché c6 loi bt ngd vé& su két hop
hoat tinh 1am céc chét @c ché Notch 1 va Notch 3 va chuyén hoéa én dinh thanh cac vi
thé & gan vuot trdi. Nhu dugc thé hién trong céc Bang 10 va 18, trong céac thir nghiém
da bao céo, Vi du 1-37 the sing ché nay cé tri s6 ICso cua Notch 1 béng 12,2 oM hoic
nhd hon va tri s ICs ciia Notch 3 bang 15,0 nM hozic nho hon; va thdi gian ban thai
clia qué trinh ch_uyén héa én dinh & gan nguoi bang 31 phiit hodc 16n hon & thi nghiém
thoi gian ban thai ctia qué trinh chuyén héa én dinh cia ngudi. Tréi lai, trorig cac thu
nghiém tuong tu, cac Hop chit so sanh 45-48 c6 tri s6 ICsy ciia Notch 1 nim trong
khodng tir 5,1 nM dén 64,1 nM va ¢6 trj s ICso ctia Notch 3 nim trong khoang tir 12,5
nM dén 74,5 nM; thoi gian ban thai ctia qué trinh chuyén héa én dinh & ngudi bang 8
phut hodc nho hon.

M5 hinh di ghép khéi u ngudi & chudt

Toan bd cac loai gam nhim 14 c6 thé mua dugc tir Harlan Sprague Dawley
Co. (Indianapolis, Indiana), va dugc nhét trong méi trudng khong c6 amoniac trong
nhém x4c dinh va khdng c¢6 mam bénh. Toan bd cac con chudt duge cach ly khoang 1
tudn truée khi tao khéi va thir nghiém hiéu luc cta thube. Céc con chudt duge cho an
va udng nudc tiy thich. Chuong trinh cham séc dong vét cta Vién nghién ciru duoc
phim cia Bristol-Myers Squibb dwoc chinh thic cong nhén bdi Hiép hdi chidm séc
dong vat thr nghiém dugc cdp phép ciia M§ (the American Association for
Accreditation of Laboratory Animal Care - AAALAC). Toan bd céc thir nghiém dugc
tién hanh theo cac phuong phap va huéng din thir nghiém dong vt ciia Bristol-Myers
Squibb (BMYS).

Céc khéi u di ghép duoc phét trién va gilt dudi da (SC) & céac con chudt vd
hiéu khong khong c6 kha ning dap tng mién dich balb/c nu/nu hoic NOD-SCID cic
(Harlan Sprague Dawley). Céc khdi u dugc cho phat trién dusi dang cac md cdy ghép
dudi da & chung chudt nhét thich hop (Bang 19) bing cach st dung cac phan khéi u thu

duogc tir cac con chudt cho.
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Bang 19
Loai md va yéu cdu vé ching /gidng chudt nhit chu d& dua céc khdi u nguodi di ghép
khac nhau & chudt
Loai md MG6 hoc Chuing chudt Giéng
nhit
TALL-1 Toan bo NOD-SCID cai
HPB-ALL Toan bd NOD-SCID cai
ALL-SIL Toan bo NOD-SCID cai
MDA-MB-157 va NOD-SCID cai
MDA-MB-468 vi NOD-SCID | = cdi
PAT-34 budng v6 hiéu cai
tring
PAT-50 budng v0 hiéu cai
trung
PAT-26 tuyén tuy v hiéu cai
PAT-27 tuyén tuy v6 hiéu céi

Thir nghiém héa tri liéu tién 1am sang

Sb lwong con vat can thiét dé phat hién dap tmg c6 y nghia duoc dua vao bé
& thoi diém bt dau thir nghiém va m&i con vat dugce cdy dudi da mot phan khdi u (~20
mg) béﬁg gitii choc ¢& 13. Céc khéi u dugc cho phat trién dén cira sb c& d3 xac dinh
trude (cac khdi u c6 kich ¢ nim ngoai khoang bi loai ra) va dong vat duge phan phdi
nhu nhau vao cac nhém diéu tri va nhém ddi chimg khéc nhau. Thong thudng cé 8 con
trong mdi nhém diéu trj va nhém dbi ching, ngoai trir cc thir nghiém tién hanh & mo
hinh khéi u SAL-IGF (khong bao gdm trong Bang 19), trong d6 thuong c6 5 con chudt
trong mdi nhém diéu tri va nhém ddi chimg. Viéc didu tri cho m&i con vét duge dua
trén thé trong ctia mdi con. Cac con vat duge didu tri dugc kiém tra hing ngay vé doc
tinh/ty 18 chét lién quan dn viéc didu tri nay. Mdi nhém dong vat duge cén trong
lugng trude khi bit dau didu tri (Wt;) va tiép d6 can lai & 1in dung lidu didu tri cubi
cing (Wtp). Mitc chénh 1éch vé thé trong (Wt,-Wt;) s& dua ra duge thuée do vé doc

tinh lién quan dén viéc diéu tri.
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Dap tmg khdi u duge x4c dinh bang cach do céc khdi u bing thuée kep hai
14n mot tuin, cho dén khi cac khéi u dat dugc kich c& "dich" d4 dinh bang 0,5 g hoic 1

g phu thudc vao loai khdi u. Trong lwong khdi u (mg) dugc ude tinh tir cong thire:
Trong luong khéi u = (chidu dai x chiéu rong?) + 2

Tiéu chudn dap tmg khdi u dugc bidu thi bing kha ning trc ché su phat trién

ctia khdi u (%TGI). Mtc kim him su phat trién ctia khdi u duge x4c dinh bang mirc

chénh léch v thoi gian (ngdy) dbi véi cac khéi u dugc didu tri (T) dé dat dugc kich c&

dich d4 dinh so v6i nhém déi chimg (C). Nham muc dich nay, trong lrong khéi u ciia
nhém dugc bidu thi bang trong luong khdi u trung binh (MTW).

Kha nédng trc ché su phat trién ctia khoi u duoc tinh todn nhu sau:
% trc ché su phat trién cuia khéi u =

trong do,

C¢ = Kich ¢& khdi u d6i chimg trung binh khi két thtc diéu tri

Co = Kich c& khéi u d6i chimg trung binh khi bat dau diéu tri

T = Kich ¢& khéi u trung binh ctia nhém diéu tri khi két thic diéu tri
To = Kich ¢& khdi u trung binh ctia nhém diéu tri khi bit dau didu tri

_ Hoat tinh dugc xac dinh béng cach dat dugc kha nang tic ché su phét trién
ctia khéi u 14u dai bang 50% hosc 16n hon (tiee la, TGI = 50%) hodc kha nang tiéu diét
té bao theo ham log bing 0,5 hodc 16n hon (LCK = 0,5) trong thoi gian twong duong
v6i thoi gian dai gip d6i cin dé phat trién it nhét 1 thé tich khdi u va viéc didu tri bing
thudc phai c6 thoi gian tuong duong véi thoi gian dai gdp d6i cAn dé phat trién it nhat 2
thé tich khéi u.

Dap tmg khi u ciing duge bidu thi bang mirc kim ham su phat trién cia
khéi u (tri s6 TGD), duge xac dinh bing mirc chénh 1éch theo thdi gian (ngay) can thiét
cho céc khdi u duoc diéu tri (T) dé dat t6i kich & dich da dinh so v6i nhém dbi chiing
(©).
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Bt cir khi nao c6 thé, hoat tinh khang khdi u dugc x4c dinh & khoang ndng
d6 1idu 18n dén lidu dung nap t8i da (the maximum tolerated dose - MTD) ma duogc xac
dinh 13 ndng d6 liéu vira du thp hon khi xuét hién doc tinh qua murc (fikc Ia, nhidu hon
mdt con bi chét). Khi con chudt bi chét, ngay chét duoc ghi lai. Cac con chudt duoc
diéu tri bi chét trude khi dat ¢ khdi dich dugc coi 1a bi chét do doc tinh ciia thude.
Khéng c6 con chudt ddi chimg nio bi chét c6 khdi u 16n hon khdi u dich. C4c nhém
diéu tri c6 nhidu hon mot con chét do doc tinh cia dugc coi 1a ¢6 djc tinh qua mirc va
dit liéu ctia chiing khdng bao gbm viéc danh gia hiéu luc khang khéi u cia hop chit.

Viée xem xét twong tic doc tinh tidém ting cia thubc anh hudng t6i kha
ndng dung nap diéu tri 1a quan trong trong cac thir nghi€ém héa tri ligu két hop. Viéc
gii thich két qua diéu tri két hop can phai dwa vao viéc so sanh hoat tinh khéng khdi u
ca dap tng t6t nhét c6 thé dbi voi mot chét so véi dang két hop & lidu so sanh dung giai
duge. Do d6, tac dung diéu trj hiép ddng duoc dinh nghia 13 tac dung diéu tri dat dugc
bang ché d6 didu trj dung giai ciia cac chit két hop 16n hon téc dung téi wu thu duoc &
liéu dung giai bat ky khi chi c6 mot lidu phap diéu tri. Viéc dénh gia dit lidu théng ké
duoc tién hanh bang céach sir dung thir nghiém Wilcoxon suy rdng cua Gehan. Mirc ¢6

¥ nghia théng ké dugc dua ra 1a P < 0,05.

Ding thue

Trong céc nghién ctru in vitro, toan bd cac chét duoc hoa tan trong 100%
DMSO va dugc pha lodng theo ddy trong moéi trudng/10% bao thai bd. Céc ta duge
dudi ddy dugc sir dung dé ding cdc chét tc ché Notch cho cic loai gam nhim:
ETOH/TPGS/PEG300 (10:10:80). Céc chét tic ché Notch thudong duge ding qua
dudmg miéng theo phac d6 QDx15, ding 10 ngdy -nghi 2 ngay- dung 5 ngay, mic du
céc phac dd khéc cling dugc danh gid va chimg minh duoc ring ciing c6 hiéu qua. Vi
~dy, ché d6 dung liéu chtra QDx12, ding 4 ngay-nghi 3 ngay la c¢6 hiéu qua tuong
duong nhu QDx15, dung 10 ngay -nghi 2 ngay- ding 5 ngay. Trong cac nghién ciru
BID, lidu thir hai dwoc dung tir 6 dén 12 gidr sau lidu thit nhat.

Hoat tinh khang khéi u in vivo

Hoat tinh khéng khéi u ctia hop chit & Vi du 1 khi diing qua dudng miéng
(PO) duoc danh gid trong céc khéi u di ghép ngudi da cdy vao chudt. Nhu duogc thé
hién & cac Fig.1-4, hop chat & Vi du 1 c6 hoat tinh khéng khéi u.
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Bang 20 dudi day liét k& hoat tinh khang khéi u ciia hop chit & céc vi du
theo sang ché nay xé4c dinh dugc & md hinh di ghép khdi u ngudi & chudt. Cac hop chét
theo sang ché, nhu dugce minh hoa bdi Vidu 1 va 3, cé hoat tinh khang khdi u khi dung
hop chét qua dudng miéng (PO).

Béang 20

Dung qua dudong miéng
R Hoat tinh khang khéi u
Liéu
Vidu TALL1 | MDA-MB-157 | MDA-MB-468
(mg/kg)
(LCK) (%TGI) (%TGI)
1 10-20 >4.3 91 98
3 10 4,0 NA NA

TALL1: QDx10.
MDA-MD-157 va MDA-MB-468: QDx15, dung 10 ngay -nghi 2 ngay- dung 5 ngay.

ding QD mdt 1an mdt ngay. Kha ning tiéu diét t& bao theo ham LCK-log.

Danh gia tién duoc chét: Dugc dong hoc lidu don 1& & chuot

Chu¢t duc SPRAGUE DAWLEY® (250-300g) dugc sir dung dé nghién
ctru duge dong hoc. Céc con chudt duge cho nhin in qua dém trude dung lidu va cho
in sau 4 gio dung lidu. O mdi nghién ciru, céc nhom dong vat (N = 2-3) duogce nhéan hop
chét thir nghiém bing cch cép qua dudong miéng. Cac miu méu (~0,3 mL) dugc thu
gom tir tinh mach canh VAo cac éng chira KbEDTA ¢ 0,5, 1, 3, 5, 7, va 24 gid sau khi
ding liéu. Cac mau huyét tuong, thu dugc bing cich ly tim & 4°C (1500-2000xg),
duge bao quan & -20°C cho dén khi phén tich LC/MS/MS.

Phan tich dir liéu dbi véi cac thir nghiém dugc dong hoc

Céc thong s6 dugc dong hoc thu duge bang cach phan tich khong phai mé6
hinh budng ndng d¢ huyét twong (dugc xac dinh béi LC/MS/MS) theo dit liéu thdi gian
(Phdn mém ThermoKinetica phién béan 5.0). Noéng @6 pic (Cmax) va thoi gian & Cpax,
Tiax, dugc ghi lai truc tiép tir cac quan st thir nghiém. Dién tich dudi dudng cong tinh
tir thoi diém khong cho t6i thoi diém 14y mAu cudi cing (AUC,.) duoc tinh todn bing

cach sir dung téng tuyén tinh va hinh thang két hop. Téng mirc thanh thai & huyét
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tuong (CLTp), su phan bd thé tich & tinh trang én dinh (Vss), thoi gian ban thai bai tiét
bidu kién (t12) va thoi gian 6n dinh trung binh (MRT) duoc dir doan sau khi dung theo

duong IV. Viéc du doan t;, dugce thuc hién béng cach st dung t1 thiéu 3 thoi diém

cling v6i cac ndng d6 dinh lugng. Sinh kha dung tuyét d6i qua dudng miéng F duoc dy

doén bing ty 18 cta cac tri s AUC da chudn hoa bing lidu sau khi ding liéu qua

dudng miéng va IV. Nong d6 trong huyét tuong ctia hop chét & Vi du 1 (AUCo.24 givs

hodc AUC,.7 gis) sau dung tién duoc chit duge so sanh véi néng do sau dung hop chét

& Vi du 1. Sinh kha dung twong d6i ctia tién dugc chét véi hop chit & Vi du 1 duoc du

doén (Bang 21).
Bang 21
Dung hop chét vi du chura tién duoc chét cho chudt:
Nbng d6 hop chit & Vi du 1 trong mau
. AUC.241 ctia hop chét & Vi du o
Licu - . % Sinh kha dung tuong do6i doi
Vidu 1 sau dung ti€én dugc chat i
(mg/kg) ] v6i hop chat & Vidu 1
(nMegid)

38 6,44 865 66

40 6,35 276* 39

42 6,16 1540 117

43 3,00 193 35

44 7,62 557 42
*AUCo.7 giv
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YEU CAUBAO HO
1. Hop chét c6 Cong thic (I):
R3
| o R2
= N i ? NHR
4
R4

@)
- va/hoic it nhit mot mudi cta né, trong do:

R; 1a -CH,CH,CF3;

R; 1a -CH,CH,CF3 hodc -CH,CH,CH,CFj;

R; 1a H, -CHj, hodc Ry:

R41a H hodc Ry;

Ry 1a: -CH,OC(O)CH(CH3)NH,, -CH,OC(O)CH(NH,)CH(CHa)»,

-CH,0C(O)CH((CH(CH3),)NHC(O)CH(NH,)CH(CHs),,

H3C

-CH,OC(0)CH,C(CHa), CH,

-CHZOC(O)CHZQ OP(O)(OH), | "~ (HO),(O)PO

b

N A\
-CH@C(O)OCH@P(O)(OH)Z

>

Ry la: -SCH,CH(NH;)C(O)OH, -SCH,CH(NH,)C(O)OCHj3, hoic
-SCH,CH(NH,)C(O)OC(CHz)s;
nhéan A 1a phenyl hodc pyridinyl;

mbdi R, doc lap 1a Cl, Cy3 alkyl, -CH,OH, -CFs, xyclopropyl, -OCHs, vd/hoic

-O(xyclopropyl);
mdi Ry, doc lap 1a F, Cl, -CHs, -CH,0H, -CFs3, xyclopropyl, va/hoic -OCHjs;
y béng 0, 1, hodc 2; va
z béng 0, 1, hodc 2;

v6i diéu kién néu nhan A 12 phenyl va z bang 0, thiy bang 1 hoic 2 va it nhit mot R, 1a

Ci.3 alkyl, -CH,OH, -CF3, xyclopropyl, hoac -O(xyclopropyl);
v6i didu kién néu R 14 Ry thi Ry 1a H; va
v6i diéu kién néu Ry 13 R, thi R; 14 H hoic -CHs.
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2. Hop chét theo diém 1 va/hodc it nhit mdt mudi cia no, trong do:
nhéan A 14 phenyl;

R;1aH;va

z bang 1 hoic 2.

3. Hop chit theo diém 1 va/hodc it nhit mot mudi cia né, trong do:
Rz la -CHzCHzCF 3,
nhéan A 1a phenyl; va

z bang 1 hoic 2.

4. Hop chét theo diém 1 Vé/ilO%’lC it nhat mot mudi caa no, trong do:
R; 1a -CH,CH,CF3;

nhén A 14 phenyl;

Ra1a Cy 3 alkyl hodc -CH,CH;

mdi Ry, doc 14p 14 F va/hoic Cl;

y bing 1; va

z bing 1 hogc 2.

5. Hop chét theo diém 4, c6 cAu truc:

6. Hop chat theo di€m 1 va/hodc it nhat mot mudi ctia nd, cd cau truic:
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J
CH3 RS 0 =
N i : NHR
S “
O CF4
F
trong do:
R31a H hodc Ry;

R4 1a Hhodc Ry;
v6i diéu kién néu Rs 1a Ry thi R4 12 H; va
v6i diéu kién néu Ry 1a Ry thi R 1a H.

7. Hop chét theo diém 1, ¢6 cAu truc:

CH,

ZT

(@]
o

wilil]

8. Hop chit theo diém 1, trong d6 hop chit nay dugc chon tir: (2R,3S)-N=((3S)-3-(3-.
flophenyl)-9-metyl-2-0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-
triflopropyl)sucxinamit (1); (2R,3S)-N-((3S)-5-(3-clophenyl)-9-etyl-2-0x0-2,3-
dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit (2);
(2R,38)-N-((35)-5-(3-clophenyl)-9-isopropyl-2-ox0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit (3); (2R,3S)-N-(9-clo-5-(3,4-
dimetylphenyl)-2-o0xo0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-3-(4,4,4-triflobutyl)-2-
(3,3,3-triflopropyl)sucxinamit (4); (2R,3S)-N-(9-clo-5-(3,5-dimetylphenyl)-2-ox0-2,3-
dihydro-1H-1,4-benzodiazepin-3-yl)-3-(4,4,4-triflobutyl)-2-(3,3,3-
triflopropyl)sucxinamit (5); (2R,3S)-N-((3S)-9-etyl-5-(3-metylphenyl)-2-ox0-2,3-
dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit (6);
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(2R,35)-N-((3S)-5-(3-clophenyl)-9-metyl-2-0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-
yD-2,3-bis(3,3,3-triflopropyl)sucxinamit (7); (2R,3S)-N-((3S)-5-(3-clophenyl)-9-
metyl-2-ox0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-3-(4,4,4-triflobutyl)-2-(3,3,3-tri-
flopropyl)sucxinamit (8); (2R,3S)-N-((3S)-5-(3-metylphenyl)-2-o0x0-9-(triflometyl)-
2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit (9);
(2R,3S)-N-((35)-9-clo-5-(3,5-dimetylphenyl)-2-ox0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit (10); (2R,3S)-N-((3S)-5-(3-
metylphenyl)-2-ox0-9-(triflometyl)-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-3-(4,4,4-
triflobutyl)-2-(3,3,3-triflopropyl)sucxinamit (11); (2R,3S)-N-((3S)-9-isopropyl-5-(3-
metylphenyl)-2-0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-
triflopropyl)sucxinamit (12); (2R,3S)-N-((3S)-9-isopropyl-2-oxo0-5-phenyl-2,3-
dihydfo- 1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3 -triﬂ.opropyl) sucxinamit (13);
(2R,38)-N-((35)-9-(xyclopropyloxy)-5-(3-metylphenyl)-2-oxo0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-3-(4,4,4-triflobutyl)-2-(3,3,3-triflopropyl)sucxinamit (14);
(2R,35)-N-((35)-9-(xyclopropyloxy)-5-(3-metylphenyl)-2-ox0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit (15); (2R,3S)-N-((3S)-9-
(xyclopropyloxy)-2-oxo-5-phenyl-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-3-(4,4,4-
triflobutyl)-2-(3,3,3-triflopropyl)sucxinamit (16); (2R,3S)-N-((3S)-9-clo-5-(3-
metylphenyl)-2-ox0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-3-(4,4,4-triflobutyl)-2-
(3,3,3-triflopropyl)sucxinamit (17); (2R,3S)-N-((3S)-9-metyl-2-0x0-5 -'(3 -
(triflometyl)phenyl)-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-3-(4,4,4-triflobutyl)-2-
(3,3,3-triflopropyl)sucxinamit (18); (2R,3S)-N-((3S)-9-(xyclopropyloxy)-2-0xo-5-
phenyl-2,3-dihydro- 1 H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit
(19); (2R,35)-N-((3S)-9-metyl-2-ox0-5-(3-(triflometyl)phenyl)-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit (20); (2R,3S)-N-((3S)-9-clo-
5-(2-metylphenyl)-2-ox0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-
triflopropyl)sucxinamit (21); (2R,3S)-N-((3S)-5-(4-flophenyl)-9-metyl-2-0x0-2,3-
dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit (22);
(2R,35)-N-((3S)-9-metyl-2-oxo0-5-phenyl-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-
bis(3,3,3-triflopropyl)sucxinamit (23); (2R,3S)-N-((3S)-9-xyclopropyl-2-oxo-5-phenyl-
2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit (24);
(2R,35)-N-((35)-9-clo-5-(3-xyclopropylphenyl)-2-ox0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit (25); (2R,3S)-N-((3S)-5-(3-
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clophenyl)-9-metoxy-2-oxo0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-
triflopropyl)sucxinamit (26); (2R,3S)-N-((3S)-5-(4-clophenyl)-9-metoxy-2-0x0-2,3-
dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit (27);
(2R,3S)-N-((3S)-9-clo-5-(3-metylphenyl)-2-0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-
y1)-2,3-bis(3,3,3-triflopropyl)sucxinamit (28); (2R,3S)-N-((3S)-5-(3-metylphenyl)-9-
metoxy-2-0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-
triflopropyl)sucxinamit (29); (2R,3S)-N-((3S)-5-(4-(hydroxymetyl)phenyl)-2-0x0-2,3-
dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit (30);
(2R,3S)-N-((3S)-5-(2-metylphenyl)-2-0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-
2,3-bis(3,3,3-triflopropyl)sucxinamit (31); (2R,3S)-N-((3S)-5-(3-metylphenyl)-2-oxo-
2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit (32);
(2R,3S)-N-((3 S)-9-metoxy-2-0Xo-5 -(5-(triflometyl)-2-pyridinyl)-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit (33); (2R,3S)-N-((3S)-5-(5-
clo-2-pyridinyl)-9-metoxy-2-0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-
bis(3,3,3-triflopropyl)sucxinamit (34); (2R,3S)-N-((3S)-5-(4-metoxyphenyl)-2-oxo-
2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-triflopropyl)sucxinamit (35);
(2R,35)-N-((3S)-5-(4-metylphenyl)-2-ox0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-
2,3-bis(3,3,3-triflopropyl)sucxinamit (36); (2R,3S)-N-((3S)-5-(3-flophenyl)-9-
(hydroxymetyl)-2-0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)-2,3-bis(3,3,3-
triflopropyl)sucxinamit (37); ((3S)-3-(((2R,3S)-3-carbamoyl-6,6,6-triflo-2-(3,3,3-
triflopropyl)hexanoyl)amino)-5-(3-flophenyl)-9-metyl-2-oxo0-2,3-dihydro-1H-1,4-
benzodiazepin-1-yl)metyl L-valinat (38); ((3S)-3-(((2R,3S)-3-carbamoyl-6,6,6-triflo-2-
(3,3.3 -triﬂopropyl)hexanoyl)amino)-5 -(3-flophenyl)-9-metyl-2-ox0-2,3-dihydro-1H-
1,4-benzodiazepin-1-yl)metyl L-alaninat (39); S-(((2S,3R)-6,6,6-triflo-3-(((3S)-5-(3-
flophenyl)-9-metyl-2-oxo0-2,3-dihydro-1H-1,4-benzodiazepin-3-yl)carbamoyl)-2-
(3,3,3-triflopropyl)hexanoyl)amino)-L-xystein (40); tert-butyl S-(((2S,3R)-6,6,6-triflo-
3-(((3S)-5-(3-flophenyl)-9-metyl-2-0x0-2,3-dihydro-1H-1,4-benzodiazepin-3-
yDcarbamoyl)-2-(3,3,3-triflopropyl)hexanoyl)amino)-L-xysteinat (41); metyl S-
(((28,3R)-6,6,6-triflo-3-(((3S)-5-(3-flophenyl)-9-metyl-2-0x0-2,3-dihydro-1H-1,4-
benzodiazepin-3-yl)carbamoyl)-2-(3,3,3-triflopropyl )hexanoyl)amino)-L-xysteinat
(42); ((3S)-3-({(2R,35)-3-carbamoyl-6,6,6-triflo-2-(3,3.3-triflopropyl)hexanoyl)-
amino)-5-(3-flophenyl)-9-metyl-2-ox0-2,3-dihydro-1H-1,4-benzodiazepin-1-yl)metyl
(4-(phosphonooxy)phenyl)axetat (43); ((35)-3-(((2R,3S)-3-carbamoyl-6,6,6-triflo-2-
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(3,3,3-triflopropyl)hexanoyl)amino)-5-(3-flophenyl)-9-metyl-2-ox0-2,3-dihydro-1H-

1,4-benzodiazepin-1-yl)metyl L-valyl-L-valinat (44); va cac mudi ctia chiing.

9. Dugc phdm chita hop chét theo didm 1 va/hodc it nhdt mot mudi cia né; va chét

mang dugc dung.

10.  Duoc phim chira:

(@) it nhat mot hop chét c6 Cong thire (I) ¢6 chu tric:

J°
CH3 33 0 o) g
N I _NHR
N 4
=
| CF,
F ;
va/hoic it nhit mot mubi cua nod;
(i)  hop chét c6 Cong thirc (I) ¢6 cdu tric:
CF,

HO

ZT

o
o

|

hoic

(iii)  hon hop chira (i) va (ii);

trong d6:

R3 1a H hodc Ry;

R4 1a H hodc Ry;

Ry 1a: -CH,OC(O)CH(CH3)NH,, -CH,OC(O)CH(NH,)CH(CHj3),,
| -CH,OC(O)CH((CH(CH3),)NHC(O)CH(NH,)CH(CHz),,
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HsC
-CH,OC(0)CH,C(CHs), CHj

. 7 N\

CH200(0>CH2—Q OP(O)(OH), , (HOW(O)PO ot

N
-CHZOC(O)——<:\>—<:HZOFJ(0)(0H)2

2

Ry 1a: -SCH,CH(NH,)C(0)OH, -SCH,CH(NH,)C(0)OCH3, hoic
-SCH,CH(NH,)C(0)OC(CHs)s;
v6i didu kién néu Rs 1a Ry thi R4 1a H; va véi didu kién néu Ry 1a Ry thi Rs 1a HL.
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FIG.1
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FIG.2
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FIG.3
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FIG.4 ’
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FIG.5
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FIG.6

10000 T —o- Di chuimg

[ g Paclitaxel (IV, hang tuin x 3, 12 mg/kg)
apm Paclitaxel (IV, hang tudn x 3, 12 mg/kg) + Vidu 1 (PO, BID, 5 mg/kg)
«ge Paclitaxel (IV, hang tudn x 3, 12 mg/kg) + Vidu 1 (PO, BID, 2,5 mg/kg)
== Vidu 1 (PO, BID, 5 mg/kg)
«8= Vi du 1 (PO, BID, 2,5 mg/kg)

1000 ¢

100 ¢

t 1

L Paclitaxel Rx

titttttt i
Vidul Rx
10 1 1 1 1 1 1 [l ] 1 /]

15 25 35 45 55 65
S6 ngay sau khi cdy ghép khéi u

-181-





