BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

Cong hoa xa hgi chu nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0023933

C07D 401/06; A61K 31/44; CO7D (13) B

7
(1) 209/10; A61K 31/40; CO7D 209/08

(21) 1-2015-00156 (22) 15/07/2013
(86) PCT/IB2013/001530 15/07/2013 (87) WO02014/013309A1 23/01/2014
(30) 61/672,455 17/07/2012 US; 61/748,874 04/01/2013 US
(45) 25/06/2020 387 (43) 25/03/2015 324A
(73) GlaxoSmithKline Intellectual Property (NO. 2) Limited (GB)
980 Great West Road, Brentford, Middlesex TW8 9GS, United Kingdom
(72) TURNBULL, Philip, Stewart (CA); CADILLA, Rodolfo (ES)
(74) Coéng ty TNHH mdt thanh vién S¢ hitu tri tu¢ VCCI (VCCI-IP CO.,LTD)

(54) HOP CHAT INDOLCACBONITRIL LAM CHAT DIEU BIEN THU THE
ANDROGEN CHON LOC VA DUQC PHAM CHUA HOP CHAT NAY

(57) Sang ché dé cap dén hop chét phi steroit, cu thé 1a hop chat indol cacbonitril ma 1a

chat diéu bién thy thé androgen, va dugc pham chira hop chét nay.



23933

Linh vuc k§y thuit dwoc dé cap

Séng ché d& cap dén hop chét khong chira steroid, cu thé 1a hop chét
indolcacbonitril lam chit didu bién cua thu thé androgen va duoc phdm chira

hop chat nay.
Tinh trang ky thuit ciia sang ché

Phéi tir thu thé nhan steroid (NR) dugc bibt 14 déng vai tro quan trong dbi
Vo1 stre khoe cta ca nam va nit. Testosteron (T) va dihydrotestosteron (DHT) la
phoi tir steroid ndi sinh ddi véi thu thé androgen (AR) ma thé hién vai tro trong
mdi loai mé dugc phat hién trong co thé dong vat c6 vu. Trong subt thoi ky phat
trién cua thai nhi, androgen dong vai trd phén biét gidi tinh va giup phat trién co
quan sinh duc nam. Hon nita, su phét trién gi6i tinh nay gay ra boi androgen
trong thoi ky ddy thi. Androgen nhiéu vai trd khéc nhau dbi véi nguoi trudng
thanh, bao gdm kich thich va duy tri co quan phu sinh duc nam gigi va duy tri hé
co - xuong. Chuc ning nhan thic, gidi tinh, tinh hung hin va tdm trang la mot
s6 mat hanh vi gy ra béi androgen. Androgen c6 hiéu qua sinh 1y trén da,
Xuong va co xuong, cling nhu méu, lipit va té bao méau (Chang, C. and Whipple,
G. Androgens and Androgen Receptors. Kluwer Academic Publishers: Boston,
MA, 2002).

Nhiéu nghién ctru 1am sang vé testosteron da chimng minh dugc loi ich
dang ké i véi khdi lugng va chirc nang cua co cling véi su suy giam chét béo
noi tang. Vi du, tham khao Bhasin (2003) S. J. Gerontol. A Biol. Sci. Med. Sci.
58:1002-8, and Ferrando, A. A. et al. (2002) Am. J. Phys. Endo. Met. 282:
E601-E607. Liéu phép thay thé androgen (ART) & dan éng cai thién thong sb
hdn hop cda co thé nhu khéi lugng co, sttc manh va méat do khoang chét trong
xuong (vi dy, tham khao Asthana, S. et al. (2004) J. Ger., Series A: Biol. Sci.
Med. Sci. 59: 461-465). Ciing c6 bang chimg vé su cai thién cac thong sb it xac
thuc nhu tinh duc va tm trang. Cac nha nam hoc va cac chuyén gia khac dang
str dung androgen ngay cang nhiéu dé diéu trj triéu chimg thiéu hut androgen.
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ART, st dung T va chét dong dang cua no, 1a sén c6 & dang liéu dung qua chéan
bi, tiém va qua duong miéng. Toan bd nhiing lwa chon diéu tri hién tai déu co
chéng chi dinh (vi du, bénh ung thu tuyén tién 1iét) va tac dung phu, nhu ting ty
1é thé tich huyét cau, gy doc cho gan, va gdy chung ngung thd khi ngu. Tac
dung phu tir liéu phap diéu tri ding androgen & phu nit bao gdm: mun ching c4,
ching rdm 16ng, va giam ndng do cholesterol lipoprotein ty trong cao (HDL),

phan (mg phu ding chu y ciing xuét hién & nam gidi.

Chat ma c6 thé tao ra loi ich cua androgen va lam giam dang ké profin
phan tmg phu s& c6 gié tri diéu trj 16n. Diéu dic biét, cac phéi tr NR da bidt I
thé hién tac dung cta ching theo cach chon loc mé (xem, vi du, tai liéu: Smith
et al. (2004) Endoc. Rev. 2545-71). Tinh chon loc nay xuat phat tir kha nang dac
biét clia cac phdi tir nay dé thuc hién chirc ning ctia chat chu van trong mot sd
phoi, trong khi d6 khong c6 tac dung hodc thdm chi c6 tac dung ddi khang & céc
md khac. Thuat ngit “chit diéu bién thu thé chon loc” (SRM) di duoc dua ra cho
nhiing phan tir loai ndy. Hop chét tong hop ma lién két véi thu thé noi bao va bét
trudc cac tac dung cia hodc mén tu nhién dugc dé cap dudi dang chét chu van.
Hop chét tc ché tac dung cua hodc mén ty nhién nay dugc goi la chat ddi
khang. Thuat ngit “cac chit diéu bién” dé cap dén céc hop chit ma cé phd hoat
tinh nidm trong khoang tir chi van hoan toan dén chu vin méot phan dén dbi

khang hoan toan.

Cac SARM (chét diéu bién thu thé androgen chon loc) thé hé méi cla cac
liéu phap duoc hoc phan tir nhd ma cé tiém ning tao ra céc loi ich quan trong
cla lidu phéap diéu trj ding androgen ma khong c6 céc tac dung phu khong mong
mudn. Nhidu SARM c6 céc tac dung chon loc mé d& dugc chirng minh hién tai
dang trong giai doan dau nghién ctru, xem, vi du, tai liéu: Mohler, M. L. ef al.
(2009) J. Med. Chem. 52(12): 3597-617. Mot phan tr SARM déng chi v,
Ostarine™, gin ddy d3 hoan thanh cac nghién clru 1am sang pha I va II. Xem, vi
dy, tai liéu: Zilbermint, M. F. va Dobs, A. S. (2009) Future Oncology 5(8):1211-
20. Ostarine™ cho thay lam tang tong thé trong va cai thién hiéu qua chirc nang.
Do céc tinh chét déng hoa chon loc cao va cac hoat tinh tich androgen da dugc
chimg minh, cac SARM nay hitu ich ding dé ngin ngira va/hodic didu tri nhiéu

-3-



23933

bénh & ca nam va nit, bao gdm, nhung khong chi giéi han & ching giam khéi
lugng co, chimg suy mon (bao gdém cac chimg bénh lién quan dén bénh ung thu,
chung suy tim, bénh phdi tic nghén man tinh (COPD), va bénh than giai doan
cudi (ESRD), chimg dai dam, chimg lodng xuong, chimg nhuoc sic, chung kho
mat va cac tinh trang khéc lién quan dén qua trinh 180 héa hoic thiéu hut
androgen. Xem, vi du, tai liéu: Ho et al. (2004) Curr Opin Obstet Gynecol.
16:405-9; Albaaj et al. (2006) Postgrad Med J 82:693-6; Caminti et al. (2009) J
Am Coll Cardiol. 54(10):919-27; Iellamo et al. (2010) J Am Coll Cardiol.
56(16):1310-6; Svartberg (2010) Curr Opin Endocrinol Diabetes Obes.
17(3):257-61, va Mammadov et al. (2011) Int Urol Nephrol 43:1003-8. Céc
SARM ciing cho thiy tiém ning dé st dung trong viéc thic ddy qu4 trinh téi tao
va sua chita (xem, vi du, tai liéu: Serra et al (Epub 2012 Apr 12)
doi:10,1093/Gerona/gls083), trong cac linh vyc tranh thai & nam giéi bang hodc
mon va ching ting san tién liét tuyén lanh tinh (BPH), va trong viéc lam lanh
vét thuong (xem, vi du, tai liéu: Demling (2009) ePlasty 9:e9).

Céc nghién ctru tién 14m sang va dit lidu 1am sang mo&i dd chiing minh
duoc tiém ning didu tri bénh cua cac SARM dé tap trung vao cac nhu cau trong
y hoc chua duogc dap ung cia nhiéu bénh nhan. Cac lot ich da dugc chirng minh
cua loai hop chat nay so vdi cac androgen steroid (vi dy, hoat tinh chon loc mé,
str dung qua duong miéng, do chon loc AR, va thiéu tac dung androgen) xac
dinh cdc SARM can thiét cho twong lai dé Gng dung diéu tri bénh. Theo d6, cin

¢6 nhu cau doi véi cac SARM mdi dé sir dung trong diéu tri.
Ban chat ky thuat cia sang che

Muc dich clia sdng ché 1a dé xuét hop chat khéng chira steroid, cu thé 1a
hop chét indolcacbonitril lam chét didu bién cta thu thé androgen va dugc phdm

chtra hop chét nay.

Séng ché d& xuét hop chét khong chira steroid lam chét didu bién thy thé
androgen dé st dung trong liéu phéap diéu tri bénh.

Mot cach tom luge, theo mot khia canh, sang ché dé xuét hop chét ¢

cong thirc (I) sau:
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NC

l;o\eflc mudi ctia né trong do:

"\ chi lién két don hogc doi;

R' 1a ~CF3, —C=N, hoic halo;

R’*1a H, C, alkyl, hoic —CHF;

R’laH hodc C,; alkyl;

R* 1a "C(O)OCH;, —-C(CH;),0H, —CH,0OH, -CH,SCH;, —CH,S(0),CH;, —
C(O)CHj3, hodc phenyl hodc pyridinyl, trong d6 phenyl hodc pyridinyl nay tuy y
duoc thé béng mot hodc hai nhém dugc chon tir -C=N va halo; va

R’ 14 H hoic metyl. .

Theo khia canh khac cia sang ché, \\ R', R% R?, va R’ la nhu dugc xac
dinh trén day va R*1a "C(O)OCH;, —C(CH;),OH, —C(CH3;)(CF3)0OH, -CH,0H, —
CH,SCH;, —CH,S(0),CH;, —C(O)CH3, hoac phenyl hodc pyridinyl, trong d6
phenyl hodc pyridinyl nay tiy y duoc thé bang mét hodc hai nhém dugc chon tur
—C=N va halo. .

Theo phuong 4n cu thé cua séng ché, \ chi lién két don hoac doi; R' 1a
—CF3, —C=N, hoic halo; R* 1a H, C,.; alkyl, hodc —~CHF,; R’ 14 H;

R* * “C(CH;)(CF3)OH, —CH,SCH;, —CH,S(0),CH;, —C(O)CH; hodic phenyl
hoac pyridinyl, trong d6 phenyl hodc pyridinyl nay tiy y duoc thé bing mot
hodc hai nhém dugc chon tir —C=N va halo, va R’ 14 metyl.

Theo phuong 4n khéc cta sang ché, \ chi lién két don hodc doi; R' 1a -
CF3, ~C=N, hodc halo; R* 14 H, C, 3 alkyl, hosic -CHFy; R® 1a C, ; alkyl;
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R* 14 "C(CH;)(CF;)OH, —CH,SCH;, —~CH,S(0),CH;, —C(O)CH; hodc phenyl
hodc pyridinyl, trong d6 phenyl hodc pyridinyl nay tuy y duoc thé bang mot

hoéc hai nhém duoc chon tir —C=N va halo, va R’ 1a H hodc metyl.

Theo khia canh khac, sang ché d& xuét duoc phim chira hop chét theo

sang ché va mét hodc nhiéu ta duge dugce dung.

Theo khia canh khac, sang ché dé xuét hop chét theo sang ché dé sur dung
1am hoat chét diéu trj bénh.

Theo khia canh khéc, sang ché dé xuét hgp chét theo sing ché dé sir dung
trong viéc ting cuong lam lanh vét thuong va lam lanh vét béng va diéu tri
ching gidm chirc ning tuyén sinh duc, ching giam khdi luong co, chung loang
xuong, chiimg teo co, bénh hao mon, chimg suy mon (bao gdom ching suy mon
lién quan dén bénh ung thu, bénh phdi thc nghén man tinh (COPD), bénh than
giai doan cudi (ESRD), chimg suy tim, bénh do HIV, diéu trj HIV, va bénh déi
thdo dudng typ 1 va typ 2), ching nhuoc sic, ching khé mit, chung tang san
tién liét tuyén, bénh ung thu tuyén tién liét, bénh ung thu vi, tinh trang véan
mach man kinh va man duc nam, rdi loan chtrc nang tinh duc, roi loan cuong
duong, bénh trAm cam, bénh so hda tir cung, bénh lac mang trong tir cung,
ching dai dam (bao gdm ching dai ddm lién quan dén chimg hao mon co
va/hodc m6 cua san chau nhod), mun ching c4, chimg rim 16ng, tranh thai & nam
gioi, chimg liét duong, va dé sir dung lam lidu phép didu trj thay thé hodc mén

nam va nit, lam chét kich thich tao huyét, va 1am chét déng hoa.

Séng ché ciing mé ta viéc sut dung hop chét theo sang ché dé san xuét
dugc pham dé su dung trong viéc ting cuong lam lanh vét thuwong va diéu tri
chimg giam chirc ning tuyén sinh duc, chimg giam khéi luong co, ching lodng
xuong, chimg teo co, bénh hao mon, chimg teo co va ching suy mon (bao gdm
chimg teo co va ching suy mon lién quan dén bénh ung thu, bénh phdi tic
ngh&n man tinh (COPD), bénh thén giai doan cudi (ESRD), ching suy tim, bénh
do nhiém HIV, diéu tri HIV, va bénh déi thao duong typ 1 va typ 2), ching
nhugc sic, ching khd mét, ching ting san tién liét tuyén, bénh ung thu tuyén

tién li€t, bénh ung thu v, cdc tinh trang van mach man kinh va mén duc nam,
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ching dai dim (bao gdm ching dai dam lién quan dén ching hao mon co
va/hodc md cua san chau nho), réi loan chirc nang tinh duc, rdi loan cuong
duong, bénh trAm cam, bénh so héa tir cung, bénh lac mang trong tr cung, mun
chimg ca, chimg rdm 16ng, tranh thai & nam gidi, chung liét duong, va st dung
trong liéu phép diéu tri thay thé ho6c mén nam va nit, lam chét kich thich tao

huyét, va lam chét ddng hoa.

Sang ché ciing mé ta phuong phap diéu tri chimg giam chirc ning tuyén
sinh duc, chimg giam khdi luong co, chimg lodng xuong, chimng teo co, bénh
hao mon, chimg suy mon va ching teo co (bao gém chimg teo co va ching suy
mon lién quan dén bénh ung thu, bénh phdi tic nghén man tinh (COPD), bénh
than giai doan cudi (ESRD), chiing suy tim, bénh do nhiém HIV, diéu trj HIV,
va bénh déi thdo duong typ 1 va typ 2), chimg nhugc sic, chimg ting san tién
liét tuyén, bénh ung thu tuyén tién liét, bénh ung thu vu, céc tinh trang van mach
man kinh va man duc nam, bénh phéi tac nghén man tinh (COPD), chimg dai
dim (bao gém chimg dai ddm lién quan dén chiing hao mon co va/hodc mé cia
san chau nho), r6i loan chirc nang tinh duc, rdi loan cuong duong, bénh trdm
cam, bénh so hoéa tir cung, bénh lac mang trong tir cung, mun ching c4, chimg
ram 16ng, tranh thai & nam gidi, chimg liét duong, va phuong phép diéu trj thay
thé hodc mon nam va nit, kich thich qua trinh tao huyét, va qua trinh déng hoa,

bao gém budc st dung hop chit theo sang ché.

Sang ché con mo ta phuong phap diéu tri ton thuong co, va thic dy qua
trinh phuc hdi co bao gdm budc st dung hop chat theo sang ché. Ngoai ra, sang
ché cling mé ta viée st dung hop chit theo sang ché trong diéu tri tdn thuong co,
hozic trong qué trinh hdi phuc co. Hon nira, sang ché cling mé ta viée st dung
hop chét theo sang ché dé san xudt dugc pham diéu trj tén thuong co hoac thic

day qua trinh phuc hdi co.
M5 ta chi tiét sing ché

Theo mot khia canh, sang ché dé xuét hop chét c6 cong thtrc (1) sau:
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l\slc mubi ctia né trong do:

N\ chi lién két don hoic dbi;
R' 12 —CF3, -C=N, hoic halo;
R’ 1a H, C,; alkyl, hosic -CHF,;
R’ 12 H hodc C,.; alkyl;

R* 13 "C(O)OCHS;, —C(CH;),0H, -CH,0OH, -CH,SCH;, —CH,S(0),CH;, —
C(O)CHj, hodc phenyl hodc pyridinyl, trong d6 phenyl hoic pyridinyl nay tuy y
duoc thé béng mot hodc hai nhom dugc chon tir -C=N va halo; va

R’ 1a H hodc metyl. .

Theo khia canh khac cua sang ché, \ R, R% R®, va R’ 1a nhu duoc xac
dinh trén day va R*1a"C(O)OCH;, —C(CHj3),0H, —C(CHj3)(CF3)OH, -CH,0H, —
CH,SCH;, —CH,S(0),CH;, —C(O)CH;3, hodc phenyl hoic pyridinyl, trong dé
phenyl hodc pyridinyl nay tly y dugc thé bang mét hodc hai nhém dugc chon tir
—C=N va halo.

Theo mdt phuong an, \ chi lién két don hodc doi;

R' 1a —CF;, —C=N, hodc halo; R? 1a H, C,; alkyl, hodc ~CHF,; R® 1a H hoac C,
alkyl;

R*13, -CH,S(0),CH;, va R’ 13 H hoic metyg.\

Theo phuong 4n cu thé cia sang ché, ™ chi lién két don hodic doi; R! 1a —
CF;, —C=N, hodc halo; R? 1a H, Cy alkyl, hoiic ~CHF,; R® 13 H;
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R* 1a "C(CH;)(CF;)OH, —CH,SCH;, ~CH,S(0),CH;, —C(O)CHj; hodc phenyl
hodc pyridinyl, trong d6 phenyl hodc pyridinyl nay tiy y dugc thé bing mot

hodc hai nhém duoc chon tir —C=N va halo, va R’ 1a metyl.

Theo phuong an khac cuia sang ché,\ chi lién két don hoac doi; R' 1a —
CF;, —C=N, hoic halo; R 13 H, C, 3 alkyl, hoic ~CHF,; R® 1a C,; alkyl;

R4 la _C(CH3)(CF3)OH, —CstCH3, —CHzS(O)zCHg,, —C(O)CH3 hOéC phenyl
hodc pyridinyl, trong d6 phenyl hodc pyridinyl nay tuy y dugc thé bing mot

hodc hai nhém dugc chon tir -C=N va halo, va R’ 1a H hoic metyl.

Theo mét sé phuong an, R' 1a —CF;, —-C=N, hodc halo. Theo phuong 4n
nhat dinh, R' 1a —CF; hoic —C=N. Theo phuong 4n nhét dinh, R' 14 halo. Theo

phuong 4n cu thé, R' 1a C1. Theo mét sb phuong 4n duogc wu tién, R' 1a “CF;.

Theo mét sé phuong 4n, R? 1a H, metyl, etyl, propyl, hoac —CHF,. Theo
phuong 4n cu thé, R*1a H' metyl, hoic —CHF,. Theo phuong 4n nhét dinh duoc

uu tién, R* 1 H. Theo phuong 4n dugc wu tién khéc, R? 1a metyl.

Theo phuong 4n nhét dinh, R® 14 H. Theo phuong 4n khac, R® 1a C,4
alkyl. Theo phuong an cu thé, R’ 13 metyl hogc etyl. Theo phuong 4n nhéit dinh

dugc wu tién, R’ 1a metyl.

Theo mdt sb phuong éan, R 1a "C(O)OCH;, —C(CH;),0OH, —CH,0H, —
CH,SCHj;, ~CH,S(0),CH3, hoac —C(O)CHj. Theo céc phuong 4n khac, RY1a -
C(CH;)(CF;)OH. Theo phuong an dugc wu tién R* 1a —C(CH;),OH hoic —
CH,S(0),CH;. Theo phuong 4n dic biét dugc wu tién, R* 1a —CH,S(0),CHs.

Theo phuong 4n khac, R*1a phenyl hodc pyridinyl, trong d6 phenyl hodc

pyridinyl ndy tiy y duogc thé bang mét hodc hai nhém duoc chon tir —-C=N va
halo. Theo 4c phuong an nhit dinh, R* 1a:
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N
/

N/

NC

Theo mét phuong 4n, R’ 13 H. Theo phuong 4n khac, R’ 14 metyl.

Theo mét s6 phuong an, R® 1a H; R* 12 "C(CH;),0H, —CH,SCH;, hoic
phenyl hodc pyridinyl, trong d6 phenyl hodc pyridinyl nay ty y duoc thé bang
mot hodc hai nhém duge chon tir —C=N va halo, va R’ 13 H.

Theo phuong an khac, R® 1a metyl, etyl, hoic propyl, R*1a "C(O)OCHs;, —
C(CH;),0H, -CH,0OH, —CH,SCH3;, —CH,S(0),CH;, ~C(O)CHj;, hodc phenyl
hoac pyridinyl, trong d6 phenyl hodc pyridinyl nay tuy y dugc thé bing mot

ho#ic hai nhém duoc chon tir —C=N va halo, va R’ 13 H.

Theo phuong an bé sung, R® Ia metyl, etyl, hoic propyl; R* Ia ~
C(CH;),0H; vaR’ 1a H.

Theo phuong an khac, R’ 13 metyl, etyl, hoic propyl; R* 1a "C(CH;)
(CF55)OH; va R’ 1a H.

Theo mot phuong 4n duge wu tién, hop chét nay la hop chit c¢6 cong thuc
I
R1

NC

R5 R4 (I,)
trong d6 R', R?, R, R*, va R’, 1a nhu duoc xéc dinh trén day.
Theo phuong an khac, hop chit nay 1a hop chét c6 cong thie I’
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R1
NC
RZ
N>< R3
4
R5 R (I, ,)

trong dé R' R% R’ R*, vaR’, 1a nhu dugc xac dinh trén day.

Nhu dugc sir dung trong ban mé ta nay, thuét ngt “halo” hozc “halogen”

dung dé chi nhém flo, clo, brom, hoic iot.

Nhu dugc st dung trong ban mé ta nay, thuit ngit “alkyl” dung dé chi
hydrocacbon mach théng hodc mach nhanh, tét hon 1a c6 sb luong nguyén tir
cacbon cu thé. Cac vi du vé “alkyl” nhu dugc sir dung trong ban md ta nay bao

gdm, nhung khong chi giéi han 6, metyl, etyl, propyl, isopropyl.

Nhu duoc sir dung trong ban mé ta nay, sb nguyén tr duge wu tién, nhu
nguyén tir cacbon, s& dugc thé hién béi, vi dy, cum tir “Cx-Cy alkyl,” dung dé
chi nhém alkyl, nhu dugc dinh nghia trong ban moé ta nay, chira s luong

nguyén tir cacbon cu thé.

Trong khi cac phuong 4n va cac nhém duge uu tién cho mdi bién di duoc
liét ké mét cach chung chung trén day tach biét véi nhau, hop chét theo sang ché
bao gdm hop chét ma trong d6 mét vai bién trong mdi céng thic (1), (I'), hodic
(I’’) dugc chon tir cac khia canh hodc cac phuong 4n nay, va cac nhém duge wu
tién, dugc uu tién hon, hodc duoc wu tién nhat d6i véi mdi bién d6. Do d6, sang
ché 14 nhim bao gOm tAt ca su két hop cua céc khia canh, cic phuong 4n va cac
nhom dugc uu tién, dugc uwu tién hon, va dugc wu tién nhat.

Séng ché ciing dé cap dén hop chét duge chon tir nhém bao gbm:
metyl 2-[5-xyano-2-metyl-4-(triflometyl)- 1H-indol-1-yl]propanoat;
metyl 2-[5-xyano-2-metyl-4-(triflometyl)- 1 H-indol-1-yl]butanoat;
2-metyl-1-(1-metyl-2-oxopropyl)-4-(triflometyl)-1H-indol-5-cacbonitril;
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1-(2-hydroxy-1,2-dimetylpropyl)-2-metyl-4-(triflometyl)- 1H-indol-5-

cacbonitril;
1-(1-etyl-2-oxopropyl)-2-metyl-4-(triflometyl)-1H-indol-5-cacbonitril;

1-(1-etyl-2-hydroxy-2-metylpropyl)-2-metyl-4-(triflometyl)- 1 H-indol-5-

cacbonitril;
1-(1-hydroxypropan-2-yl)-2-metyl-4-(triflometyl)-1H-indol-5-cacbonitril;
2-metyl-1-(1-(metylthio)propan-2-yl)-4-(triflometyl)-1H-indol-5-cacbonitril;

2-metyl-1-(1-(metylsulfonyl)propan-2-yl)-4-(triflometyl)-1H-indol-5-
cacbonitril;
2-metyl-1-(1-(metylthio)butan-2-yl)-4-(triflometyl)-1H-indol-5-cacbonitril;
2-metyl-1-(1-(metylsulfonyl)butan-2-yl)-4-(triflometyl)-1H-indol-5-cacbonitril;

1-(2-hydroxy-2-metylpropyl)-2-propyl-4-(triflometyl)-1H-indol-5-cacbonitril;

1-(3-hydroxy-3-metylbutan-2-yl)-2-propyl-4-(triflometyl)-1H-indol-5-

cacbonitril;
1-(2-(metylthio)etyl)-2-propyl-4-(triflometyl)-1H-indol-5-cacbonitril;
1-(1-(metylthio)propan-2-yl)-2-propyl-4-(triflometyl)-1H-indol-5-cacbonitril;
2-(diflometyl)-1-(3-hydroxy-3-metylbutan-2-yl)-1H-indol-4,5-dicacbonitril;
2-(diflometyl)-1-(1-(metylthio)propan-2-yl)-1H-indol-4,5 —dicacbonitril;
2-(diflometyl)-1-(1-(metylsulfonyl)propan-2-yl)-1H-indol-4,5-dicacbonitril;
1-(3-oxobutan-2-yl)-4-(triflometyl)-1H-indol-5-cacbonitril;
1-(3-hydroxy-3-metylbutan-2-yl)-4-(triflometyl)-1H-indol-5-cacbonitril;
(S)-1-(3-hydroxy-3-metylbutan-2-yl)-4-(triflometyl)- 1 H-indol-5-cacbonitril;
(R)-1-(3-hydroxy-3-metylbutan-2-yl)-4-(triflometyl)-1H-indol-5-cacbonitril;
(R)-1-(3-hydroxy-3-metylbutan-2-yl)-4-(triflometyl)indolin-5-cacbonitril;
1-(2-hydroxy-2-metylpentan-3-yl)-4-(triflometyl)-1H-indol-5-cacbonitril;
1-(1-(metylthio)propan-2-yl)-4-(triflometyl)-1 H-indol-5-cacbonitril;
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1-(1-(metylsulfonyl)propan-2-yl)-4-(triflometyl)- 1 H-indol-5-cacbonitril;
(R)-1-(1-(metylsulfonyl)propan-2-yl)-4-(triflometyl)- 1 H-indol-5-cacbonitril;
(R)-1-(1-(metylsulfonyl)propan-2-yl)-4-(triflometyl)indolin-5-cacbonitril;
1-(1-(metylthio)butan-2-yl)-4-(triflometyl)-1H-indol-5-cacbonitril;
1-(1-(metylsulfonyl)butan-2-yl)-4-(triflometyl)-1H-indol-5-cacbonitril;
4-clo-1-(3-oxobutan-2-yl)-1H-indol-5-cacbonitril;
(S)-4-clo-1-(3-hydroxy-3-metylbutan-2-yl)-1H-indol-5-cacbonitril;
(R)-4-clo-1-(3-hydroxy-3-metylbutan-2-yl)-1H-indol-5-cacbonitril;
4-clo-1-(2-hydroxy-2-metylpentan-3-yl)-1H-indol-5-cacbonitril;
4-clo-1-(3-hydroxy-2,3-dimetylbutan-2-yl)-1H-indol-5-cacbonitril;
(S)-4-clo-1-(1-(metylthio)propan-2-yl)-1H-indol-5-cacbonitril;
(S)-4-clo-1-(1-(metylsulfonyl)propan-2-yl)-1H-indol-5-cacbonitril;
(R)-4-clo-1-(1-(metylthio)propan-2-yl)-1H-indol-5-cacbonitril;
(R)-4-clo-1-(1-(metylsulfonyl)propan-2-yl)-1H-indol-5-cacbonitril;
(S)-1-(3-hydroxy-3-metylbutan-2-yl)-1H-indol-4,5-dicacbonitril;
(R)-1-(3-hydroxy-3-metylbutan-2-y1)-1H-indol-4,5-dicacbonitril;
1-(2-hydroxy-2-metylpentan-3-yl)-1H-indol-4,5-dicacbonitril;
1-(3-hydroxy-2,3-dimetylbutan-2-yl)-1H-indol-4,5-dicacbonitril;
(R)-1-(1-(metylsulfonyl)propan-2-yl)-1H-indol-4,5-dicacbonitril;
(R)-1-(1-(3-xyanophenyl)etyl)-4-(triflometyl)-1H-indol-5-cacbonitril;
1-(1-(3-xyanophenyl)propyl)-4-(triflometyl)-1H-indol-5-cacbonitril;
(R)-1-(1-(5-xyanopyridin-3-yl)propyl)-4-(triflometyl)-1H-indol-5-cacbonitril;
(R)-4-clo-1-(1-(5-xyanopyridin-3-yl)propyl)-1H-indol-5-cacbonitril;
(R)-1-(1-phenyletyl)-1H-indol-4,5-dicacbonitril;
(R)-1-(1-(3-xyanophenyl)etyl)-1H-indol-4,5-dicacbonitril;
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(R)-1-(1-(5-xyanopyridin-3-yl)propyl)-1H-indol-4,5-dicacbonitril;
va mubi ctia ching.

Séng ché ciing bao gdm hop chét 4-clo-1-((2R,3S)-4,4,4-triflo-3-hydroxy-
3-metylbutan-2-yl)-1H-indol-5-cacbonitril va mudi cta no.

Séng ché ciing dé xuét hop chat duoc chon tir nhém bao gbm:

1-((2R,35)-4,4,4-triflo-3-hydroxy-3-metylbutan-2-yl)-4-(triflometyl)-1H-indol-

5-cacbonitril;
(S)-1-(1-(metylthio)propan-2-yl)-4-(triflometyl)-1H-indol-5-cacbonitril;
(S)-1-(1-(metylsulfonyl)propan-2-yl)-4-(triflometyl)- 1 H-indol-5-cacbonitril;
va mudi cua chung.

Theo phuong 4n dwoc uwu tién, hop chit nay 1a (R)-1-(1-
(metylsulfonyl)propan-2-yl)-4-(triflometyl)-1H-indol-5-cacbonitril.

Hop chét theo sang ché dugc cho 1 didu bién chuc nang cia mot hodc
nhiéu (c4c) thu thé hoéc mén nhan. Cu thé 14, hop chit theo sang ché didu bién
thu thé androgen (“AR”). Sang ché bao gdbm hop chit ma 1a chét chu van chon
loc, chat cht van mdt phan, chat déi khang, hodic chit déi khang mét phin ciia
AR. Hop chét theo sang ché 13 hitu ich dé didu tri bénh va tinh trang bénh lién
quan dén AR, vi dy, bénh va tinh trang bénh dugc ngén ngilra, 1am thuyén giam,
hodc dugc didu tri théng qua qua trinh diéu bién chirc nang hoac hoat tinh cta
AR. Qua trinh diéu bién nhu vdy c6 thé dugc tach biét trong md nhét dinh hoic

khép co thé cua dbi tuong duoc diéu tri.

Nhu duoc sir dung trong ban md ta ndy, thuat ngit “diéu tri” dung dé chi
viéc lam thuyén giam tinh trang bénh 1y cu thé, loai bo hodc lam giam triéu
ching cda tinh trang bénh ly, lam chdm hodc 1am thuyén giam su tién trién cta

tinh trang bénh ly.

Hop chét theo sang ché c6 thé 14 hitu ich trong viéc phong ngura hodc lam
chim su xuét hién sém ctia tinh trang bénh 1y & déi tuong, hodic su tai xuét hién

cla tinh trang bénh 1y & d6i tuong da bi bénh trudce dé.
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Mot phuong 4n clia sing ché dé cap dén hop chit theo sang ché dé su
dung trong liéu phép diéu tri y hoc. Cu thé la, sang ché dé cap dénhop chét dé
diéu trj rdi loan gdy ra boi hoat tinh androgen. Cu thé hon, sang ché @& cap
dénhop chit dé diéu tri roi loan dap Gng véi su hoat hoa déng hoéa chon loc mo
va/hodc androgen. Sang ché ciing mé ta phuong phép diéu tri cho dong vat co va
méc phai rdi loan gdy ra béi su hoat héa androgen, phuong phap nay bao gém
buéc sir dung cho dbi twong can didu tri mot luong hitu hiéu ctia hop chét theo

sang ché.

Sang ché ciing mé ta viée sur dung hop chét theo sang ché dé diéu tri
nhiéu réi loan bao gdm, nhung khong chi giéi han ¢, ching lodng xuong
va/hodc ngdn ngira su giam khéi lugng xuong, mat do xuong, hodc su sinh
truong giam cua xuong, chimg viém xuong khép, thic day qué trinh phuc hdi va
chita lanh cdu tric xuong, thic ddy qua trinh lam lanh sy thay thé khép, bénh
nha chu, thiic day qua trinh hdi phuc va sinh truéng cta rang, bénh Paget, ching
loan san sun xuong, chimg teo co, duy tri va cai thién dé bén va chirc nang cua
co, chimg nhuoc sic hodc su suy giam chic ning lién quan dén tudi (ARFD),
chimg khé mét, ching giam khéi lugng co, bénh than giai doan cuéi (ESRD),
héi chimg moéi man tinh, chiing dau co man tinh, héi ching méi cép tinh, bénh
nhiém khuén, thuc ddy qué trinh 1am lanh vét thuong, duy tri chirc nang giac
quan, bénh gan man tinh, AIDS, gidm trong luong, phuc hdi bong va chin
thuong, chung giam tiéu cau, héi ching rudt ngén, héi ching rudt kich thich,
bénh viém ruét, bénh Crohn va viém rudt két gay loét, bénh béo phi, rdi loan #n
ubng bao gdbm chimg biéng n lién quan dén ching suy mon hodc 130 hoa,
ching tang coritisol va hdi chimg Cushing, bénh tim mach hoac rdi loan chuc
ning tim, chimg suy tim xung huyét, huyét 4p cao, té bao ung thu 4c tinh chira
thu thé androgen bao gbm té bao & vu, ndo, da, budng tring, bang quang, bach
huyét, gan, than, tir cung, tuyén tuy, mang trong tir cung, phdi, rudt két, va tuyén
tién liét, chung ting san tién liét tuyén, chimg ram l16ng, chumg ca, ching ting
tiét nhon, chimg rung téc 16ng do androgen, chtng thiéu mau, chimg ram long
tang, u tyén va ung thu cla tuyén tién liét, chimg ting insulin-huyét, ching

khang insulin, bénh tiéu duong, hoi chting X, chtng réi loan lipit-huyét, cac tinh
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trang van mach thoi ky man kinh, chimg dai dam, chimg xo vita dong mach,
ching tang ham mudn tinh duc, rbi loan chirc ning tinh duc, bénh trim cam,
tinh trang kich dong, tinh dé kich tng, ching cing thang, ning lugng ndo giam
va chimg thiéu tu trong, cai thién chirc ndng nhén thirc, bénh lac mang trong tir
cung, hdi chimg budng trimg da nang, tién san gidt phan tac dung, hoi chung
tién kinh nguyét, tranh thai, bénh so héa ti cung, tang sinh té bao co tron mach
chu, thay thé ho6c mén nam, hodc ADAM.

Sang ché cling md ta phuong phap diéu trj cho dong vét c6 vi can didu tri
nhidu rdi loan bao gdm, nhung khong chi giéi han ¢, ching lodng xuong
va/hodc ngin nglra su giam khdi luong xuong, mat do xuong, hodc su sinh
trudng giam ctia xwong, ching viém xuong khép, su thic déy qua trinh phuc hdi
va chira lanh ciu truc xuong, su thic diy qua trinh 1am lanh sy thay thé khop,
bénh nha chu, thic day qua trinh hoi phuc va sinh truéng cla ring, bénh Paget,
chiing loan san syn xuwong, ching teo co, qua trinh duy tri va cai thién do bén va
chtc ning cua co, ching nhuoc sic hodc su suy gidm chtrc ning lién quan dén
tudi (ARFD), chimg khé mét, ching giam khdi luong co, bénh than giai doan
cubi (ESRD), hoi ching méi man tinh, ching dau co man tinh, hoi chirmg méi
cap tinh, thiic ddy qua trinh lam lanh vét thuong, duy tri chirc ning gidc quan,
bénh gan man tinh, AIDS, gidm trong lugng, phuc hdi béng va chin thuong,
chimg giam tiéu cau, hi chimg rudt ngin, hoi ching rudt kich thich, bénh viém
rudt, bénh Crohn va viém rudt két gay loét, bénh béo phi, cac rdi loan an ubng
bao gém chiing biéng an lién quan dén chimg suy mon hodc 130 héa, ching tang
coritisol va hoi chimg Cushing, bénh tim mach hoic rdi loan chirc nang tim,
ching suy tim xung huyét, huyét ap cao, té bao ung thu 4c tinh chita thu thé
androgen bao gém v, nio, da, budng trimg, bang quang, bach huyét, gan, than,
tr cung, tuyén tuy, mang trong tir cung, phdi, rudt két, va tuyén tién liét, ching
tang san tién liét tuyén, ching rém 16ng, ching c4, chimg ting tiét nhon, ching
rung téc 16ng do androgen, chimg thiéu mau, ching rdm long ting, u tyén va
ung thu cia tuyén tién liét, ching tang insulin-huyét, chimg khang insulin, bénh
tiéu duong, hoi chimg X, chimg rdi loan lipit-huyét, cac tinh trang van mach

thoi ky man kinh, chimg d4i dam (bao gém ching d4i ddm lién quan dén chimg
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hao mon co va/hodc mé cua san chau nho), chimg xo vira dong mach, ching
tang ham muén tinh duc, réi loan chirc ning tinh duc, bénh trAm cam, tinh trang
kich dong, tinh dé& kich ting, ching cing thang, ning luong ndo giam va chimg
thiéu tu trong, cai thién chirc ning nhan thirc, bénh lac mang trong tr cung, hoi
chimg budng trimg da nang, tién san giat phan tac dung, hoi chimg tién kinh
nguyét, trénh thai, bénh so héa tir cung, ting sinh té bao co tron mach chu, thay
thé hodc mon nam, hoic ADAM. Tét hon, néu cac hop chét theo sang ché duoc
str dung 1am liéu phép diéu tri thay thé hodc mén nam va nit hoic dé diéu tri
hodc phong nglra chirg gidm chiic ning tuyén sinh duc, ching loang xuong,
ching teo co, bénh hao mon, chimg suy mon do ung thu, chimg nhuoc séc,
ching ting san tién liét tuyén, bénh ung thu tuyén tién liét, bénh ung thu vu, cac
tinh trang van mach méan kinh va mén duc nam, ching dai dam, rdi loan chuc
nang tinh duc, r6i loan cuong duong, bénh trAm cam, bénh so hoéa tur cung,
va/hodc bénh lac mang trong tir cung, didu tri trimg c4, chiimg ram 16ng, kich
thich qua trinh tao huyét, tranh thai & nam gidi, ching liét duong, va lam chét
dong hoéa, phuong phap nay bao gbm viéc sir dung cho ddi tuong lugng hitu

hidu ctia hop chét theo sang ché.

Sang ché con mé ta viée st dung hop chat theo sang ché trong phuong
phap diéu tri ton thuong co. Tén thuong co 14 tén thuong co lién quan dén phau
thuét, ton thuong co do chén thuong, t6n thuong co xuong lién quan dén cong

viéc, hodc ton thuong co lién quan dén luyén tap qua mrc.

Céc vi du khong gi6i han vé tén thuong co lién quan dén phiu thuat bao
gdm tén thuong co do su thay thé khdp gbi, phuc hdi day ching chéo trudc
(ACL), phau thuét tao hinh, phiu thuat thay thé chiu-dui, phiu thuét thay thé
khép, phau thuat phuc hdi gét, phuc héi bing phiu thuit bénh va tdn thuong
chép xoay, va cét cut.

Céac vi du khong giéi han vé ton thuong co do chan thuong bao gdm ton
thuong co do chién du, tén thuong co lién quan dén rui ro bat ngd, va tdn
thwong co lién quan dén thé thao. Thuong tdn do chén thuong co c6 thé bao

gém rach co, tham tim do luc tu, vét thuong do vat sic nhon, cang co hodc dat
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co, bong, cang co cép tinh, cing co man tinh, ton thuong do luc nén hoéc trong

luong, ton thuong do strc nén 1ap lai, ton thuong co do giat, va hoi chirmg ngan.

Tén thuong co 1a tén thuong co do chén thuong va phuong phap diéu tri
dugc mo ta 13 str dung it nhat mot lidu cao cua hop chit theo sang ché ngay sau
khi ton thuong do chén thuong (vi du, trong ngay xay ra chin thuong) sau do su
dung theo lich trinh lidu dung thip cua hop chét theo sang ché trong giai doan
phuc hoi.

Cac vi du khong gidi han vé ton thuong co lién quan dén cong viéc bao
gom ton thuong géy ra bdi sy van dong lap lai & cuong do cao, van dong manh,
tu thé dirg kho khan, sy lién két co hoc kéo dai va can luc manh gifta co the va

vat, va rung.

Tén thuong co lién quan dén su luyén tdp qua mirc bao gdm pha huy co
chua phuc héi hodc dang phuc hdi cung véi véi viée thiu su phuc hdi hodc

thiéu s gia ting kha ning hoat dong thé chét.

Theo phuong 4n b sung, tén thuong co 1a sy pha hity co gy ra do tép thé
duc hozc thé thao bao gdém chimg dau co bit diu chidm gay ra do tap thé duc
(DOMS).

Sang ché cling mo ta phuong phap diéu tri rdi loan thoai héa co bao gdm

budc sir dung cho nguoi h(rp chit theo sang ché.

Roi loan thoai héa co 14 loan dudng co, loan dudng do tang truong luc co,

viém da co, hodc viém da co.

Vi dy, phuong phap niy c6 thé dugc su dung dé diéu tri rdi loan loan
dudng co dugc chon tir Duchenne MD, Becker MD, Congenital MD
(Fukuyama), Emery Dreifuss MD, Limb girdle MD, va Fascioscapulohumeral
MD.

Phuong phép theo séng ché ciing c6 thé duoc sir dung dé diéu trj loan
dudng do tang truong luc co typ I (DMI hodc Steinert’s), loan duéng do ting

truong luc co typ I (DM2 hodc bénh co do ting truong luc co & diém bam co),

hogc chimg ting truong luc co bam sinh.
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Theo mét sé phuong an, sang ché mo ta lidu phap diéu tri két hop trong
d6 hop chét theo sang ché duogc st dung cho dbi twong két hop véi su cdy ghép
khung d& sinh hoc (vi dy, khung d& bao gébm khuén d& ngoai bao) ma thic day
su tai tao co. Cac khung d& nhu vay 1a da biét trong linh vuc k§ thuat nay. Vi
du, tham khdo tai li¢u: Turner and Badylack (2012) Cell Tissue Res. 347(3):759-
74 va US Patent s 6.576,265. Cac khung d& bao gém vat li¢u khudén d& ngoai

bao khong lién két chéo duoc uu tién.

Sang ché mé ta phuong phép diéu tri tén thuong gan trong d6 phuong
phap nay bao gbm budc sir dung hop chat theo sang ché cho ddi tuong can diéu
tri. Sang ché ciing mo ta phuong phép lam ting su tao thanh bé mat tiép giap
gan-xuong 6n dinh. Sang ché cling md ta phuong phép lam ting ap luc dbi véi
su phé gén, vi du gan dugc phuc hdi bing phiu thuat. Séng ché ciing mé ta
phuong phap lam giam xo héa & vi tr phuc hdi dbi véi gan duge phuc hdi bing
phiu thuat. Sang ché ciing md ta phuong phép diéu tri ton thuong gan két hop
v6i ton thuong chép xoay, hodc ton thuong gan két hop véi phuc hoi bang phiu |
thuat ton thuong chép xoay. Viéc diéu tri theo yéu cau cho dong vat c6 vi bing
hop chat theo sang ché thudng 1a didu tri cho nguoi.

Roi loan can diéu tri tt hon 1a chimg teo co lién quan dén bénh phdi tic
nghén man tinh (COPD).

R&i loan can didu tri t6t hon con 1a chimg teo co lién quan dén bénh than
man tinh (CKD) hodc bénh than giai doan cubi (ESRD).

Roi loan can didu tri tdt hon nita 12 chung teo co lién quan dén ching suy
tim man tinh (CHF).

Theo phuong 4n dugc wu tién bo sung, hop chit nay duoc st dung dé thuc
diy qué trinh phuc hdi va lam lanh két cAu xuong, vi du, dé thic ddy qua trinh
phuc hdi va lam lanh cAu tric chiu-dui.

Theo mét phuong 4n dugc uu tién khac, hop chat nay duoc st dung dé
diéu tri chimg d4i dim (bao gom chung dai dim lién quan dén chimg hao mon

co va/hodc md cua san chiu nho).
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Hop chat theo sang ché c6 thé két tinh & nhidu hon mét dang, dic trung da
biét Ia hién tuong da hinh, va dang da hinh nhu vay (“thé da hinh”) 14 ndim trong
pham vi cua cong thic (I), (I), hodc (I””). Hién tugng da hinh thudng xuét hién
khi phan tng lai su thay d6i nhiét do, ap suét hodc ca hai. Hién tuong da hinh
cling c6 thé xuét hién do c6 su thay ddi trong quy trinh két tinh. Dang da hinh c¢6
thé duoc phén biét bing céac dic trung vat ly da biét trong linh vuc k¥ thuat nay

nhu gian d6 nhiu xa tia X, d6 hoa tan va diém ndng chay.

Hop chat nhit dinh dugc md td & day chira mét hodc nhiéu trung tam
khong d6i ximg, hodc c6 thé hoic 1a c6 kha nang ton tai & nhiéu chét ddng phan
1ap thé. Pham vi cua sang ché bao gdbm hdn hop ctia chat déng phén 1ap thé ciing
nhu chét ddng phan déi anh tinh khiét hogc hdn hop duoc 1am giau & dang chét
dong phan ddi anh/chét dong phan khéng dbi quang. Ngoai ra, cling bao gdm
trong pham vi ctia sang ché 1a chét ddng phan riéng r& cua hop chit c6 cong thirc
(1), ("), hodc (I”°), cling nhu hdn hop dugce lam can bing mot phan hoic toan bd
cla ching. Sang ché ciing bao gdm chét dong phan riéng ré cua hop chat c6
cong thirc néu trén & dang hdn hop véi chat dong phan cua ching trong d6 mot

hodc nhiéu tAm khéng ddi xtig duoc nghich chuyén.

Thong thudng, nhung khong hoan toan, mudi cua sang ché 1a mudi duoc
dung. Mubi bao gdm trong thuat ngit “mudi duoc dung” dung & chi mudi
khong déc ctia hop chat theo sang ché. Mudi cta hop chat theo sang ché ¢6 thé
bao gém mudi cOng axit. Mubi dai dién bao gff)m mudi axetat, benzensulfonat,
benzoat, bicacbonat, bisulfat, bitartrat, borat, bromua, canxi edetat, camsylat,
cacbonat, clorua, clavulanat, xitrat, dihydroclorua, edetat, edisylat, estolat,
esylat,  fumarat, gluceptat, gluconat, glutamat, glycollylarsanilat,
hexylresorxinat, hydrabamin, hydrobromua, hydroclorua, hydroxynaphtoat,
iodua, isethionat, lactat, lactobionat, laurat, malat, maleat, mandelat, mesylat,
metylbromua, metylnitrat, metylsulfat, monokali maleat, mucat, napsylat, nitrat,
N-metylglucamin, oxalat, pamoat (embonat), palmitat, pantothenat,
phosphat/diphosphat, polygalacturonat, kali, salixylat, natri, stearat, subaxetat,
sucxinat, sulfat, tanat, tartrat, teoclat, tosylat, triethiodua, trimetylamoni, va
valerat. Mudi khéc, ma khéng phai 1a mudi duoc dung, c6 thé 1a hitu ich trong
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quy trinh didu ché hop chét theo sang ché va chiing can duoc xem 13 tao ra khia

canh khéc cta sang cheé.

Nhu dugc str dung trong ban mé ta nay, thuét ngit “solvat” dé& cap dén
phtc chat c¢é ty lugng héa hoc bién dbi dugc tao ra béi chit hoa tan (trong sang
ché nay, hop chit c6 cong thte (I), (I’), hodc (I')) va dung méi. Dung méi nhu
vy, doi v6i muc dich ciia sang ché, cin phai khong gy can tro dén hoat tinh
sinh hoc ctia chat hoa tan. Cac vi du khong gi6i han vé dung méi thich hop bao
gom, nhung khong chi gidi han & nudc, metanol, etanol, va axit axetic. Dung
mdi dugc sir dung t6t hon 1a dung méi duge dung. Cac vi du khong giGi han vé
dung mdi duge dung thich hop bao gdm nuée, etanol, va axit axetic. Tt nhit 13

dung moi dugc str dung 1a nude.

Nhu duoc sir dung trong ban md ta nay, thuat ngit "luong hitu hiéu" c6
nghia 1a lugng ctia dugc chét hodc chit cé tinh chit duoc ly ma tao ra dap ung
sinh hoc ho#c y hoc ctia mé, co thé, dong vat hodc ngudi can tim kiém, vi du,
boi nha nghién ctru hodc bac sy 14m sang. Pép tng sinh hoc hoic y hoc ¢ thé
dugc xem la dép tmg phong ngira hodc dap tmg diéu tri. Thuit ngit “luong hiru
higu trj liéu” c6 nghia 1a lugng bat ky ma lam cai thién hiéu qua diéu tri, lam
lanh ho#c lam thuyén giam bénh, rdi loan hodc phan tng phu hodc lam gidm su
tién trién bénh hoic rdi loan khi so sanh vé&i déi tuong tuong Ung la nguoi ma
khéng nhan lugng nay. Thuét ngit ciing bao gdm nim trong pham vi cta no
luong hitu hiéu cai thién chic nang sinh ly binh thudng. Dé sir dung trong liéu
phép diéu tri bénh, lugng hitu higu trj liu ctia hop chat ¢6 cong thire (1) (),
hodc (I'’) ¢6 thé dugce st dung & dang chét hoa hoc thd. Ngoai ra, hoat chat cé

thé & dang duoc pham.

Theo do, sang ché con @& xuét duoc phém chtra lugng hitu hiéu cta hop
chit theo sang ché va mdt hodic nhidu chat mang, chit pha lodng hodc ta duoc
duoc dung. Hop chét theo sang ché 1a nhu dwoc mo ta trong ban mo ta nay.
(Céc) chat mang, (c4c) chit pha loang hodc (céc) ta duoc phai la duoc dung,
theo nghia la tuong thich véi thanh phan khéc cia duoc pham va khong gay ddc

doi voi the nhan duge pham.

-21-



23933

Theo khia canh khéc ctia sang ché, sang ché dé cap dén quy trinh bao ché
dugc phdm bao gdm bude tron hop chat theo sang ché v6i mot hodc nhidu chit

mang, chét pha lodng hoac ta dugc duoc dung.

Luong hitu hiéu tri liéu ctia hop chét theo sang ché phu thudc vao nhiéu
yéu . Vi dy, loi, d¢ tudi, va thé trong cuia thé nhan, phuong phép didu tri doi
hoi diéu kién chinh x4c va mic d6 trdm trong ctia bénh, ban chat ctia ché phim,
va dudng dung la tit ca cac yéu t duoc xem xét. Cubi cung, lugng hitu hiéu tri
lidu can duoc xem xét mdt cach than trong bdi bac sy truc hodc hodc bac sy thu
y. Luong hitu hiéu ctia hop chét theo sang ché dé diéu tri cho ngudi méc phai réi
loan nhu chimg nhuoc séc, thong thuong, cAn nim trong khoang tr 0,01 dén 100
mg/kg thé trong cua thé nhan (dong vat cé vi) trén ngay. Théng thuong hon,
lwong hiru hidu can nim trong khoang tir 0,001 dén Img/kg thé trong trén ngay.
Do dé, dbi véi dong vat ¢ vu trudng thanh cé thé trong 70kg, luong thuc té trén
ngdy sé& thuong nim trong khoéng tir 0,07 dén 70mg, nhu 0,1 dén 20mg, vidu 1
dén 10mg. Luong nay c6 thé duge duara & dang liéu dung duy nhét trong ngay
hodc nhiéu (nhu hali, ba, bdn, ndm hodc nhiéu hon) phéan lidu trén ngay sao cho
tong lidu dung theo ngay 1a khong d6i. Luong hitu hiéu ctia mudi, solvat c6 thé
duoc xac dinh dudi dang ty 1€ ciia lugng hitu hiéu cua chinh hop chét ¢6 cong
thire (I), (I’), hogic (I"*). Liéu ding twong tw cin phai thich hop dung cho phuong
phap diéu tri tinh trang bénh ly khac dugc dé cép trong ban md ta nay.

Dugc phédm c6 thé & dang lidu don vi chtta luong dinh trudc cia hoat chit
trén mdi lidu don vi. Pon vi liéu nhu vdy c6 thé chita, & dang vi du khong gidi
han, tir 0,1 mg dén 100mg hop chét theo sang ché, nhu 0,1 dén 50mg, vi du 0,5
dén 15mg phu thudc vao tinh trang bénh 1y duoc diéu tri, duong dung, va do
tudi, thé trong va tinh trang ctia bénh nhan. Ché phim lidu ding don vi duoc uu
tién 1a ché pham chira liéu dung hang ngay hoic phan lidu, nhu duoc dé cap trén
day, hodc phan doan thich hgp cua né, chira hoat chit. Dugc phdm nhu vay co

thé duoc bao ché bing phuong phap bat ky da biét trong linh vuc duoe.

Dugc phdm cé thé duoc 1am thich ting dé sir dung theo dudng dung thich

hop, vi du dung qua dudng miéng (bao gdm trong miéng hodc dudi ludi), truc
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trang, mili, khu tri (bao gém trong miéng, dudi ludi hodc qua chan bi), am dao,
hodc dudng ngoai rudt (bao gom duédi da, trong co, trong tinh mach hodc trong
chan bi). Ché pham nhu vay c6 thé duoc bao ché bang phuong phap bat ky da
biét trong linh vuc duogc phém, vi du, béng cach dua hoat chét lién két voi (cac)

chat mang hoic (c4c) ta dugc.

Dugc phdm dugc lam thich tmg d& sir dung qua dudng miéng c6 thé &
dang don vi riéng biét nhu vién nang hodc vién nén; bdt hoic hat; dung dich
hoéc huyén phu, mdi dang nay chira nudc hoac khong chira nuéc; dang bot hoic
dang kem c6 thé an duoc; hodc dang nhil tuong léng dau trong nudc hodc dang
nhil twong 1ong nude trong dau. Vi du, dé sir dung qua duong miéng & dang vién
nén hodc vién nang, thanh phan hoat tinh c¢6 thé duoc két hop v6i chit mang tro
dugc dung khong c6 doc, dung qua duong miéng nhu etanol, glyxerol, nudc, va
cac chat mang tuong tu. Nhin chung, dang bot dugc bao ché bang cach nghién
lién tuc hop chét dén c& hat min thich hop va trén véi chét mang duogc thich hop
nhu hydrat cacbon cé thé an duoc, nhu, vi du, tinh bt hodc manitol. Chét tao

huong, chat bdo quan, chat phan tan, va chat tao mau cling c6 thé ¢ mit.

Vién nang c6 thé dugc tao ra béng cach bao ché hdn hop dang bdét, 1ong
hodc huyén phu va vao nang voi gelatin hodc nguyén liéu tao vo thich hop khac.
Chét lam tang tinh chay va chét 1am tron nhu silic oxit dang keo, bot talc, magie
stearat, canxi stearat, hodic polyetylen glycol dang ran c6 thé dugc bd sung vao
hén hgp trude khi bao nang. Chét gay rd hodc chét 1am tan nhu thach (agar-
agar), canxi cacbonat hodc natri cacbonat cfing c6 thé duoc b sung dé cai thién
d6 kha dung cta dugc pham khi vién nang nay duogc ti€u hoa. Ngoai ra, khi
mong mubn hoac can thiét, chit két dinh, chét lam tron, chat gay ra, va chét tao
mau thich hgp ciing c6 thé duoc két hop vao trong hon hop. Céc vi du vé chét
két dinh thich hgp bao gdm tinh bot, gelatin, dudng tw nhién nhu glucoza hoiic
beta-lactoza, chat lam ngot tir ngd, gdm ty nhién va tong hop nhu keo acacia,
nhya tragacan, hodc natri alginat, carboxymetylxenluloza, polyetylen glycol,
sap, va cac chét tuong tu. Chat 1am tron hitu ich st dung trong nhitng dang liéu
nay bao gém, vi du, natri oleat, natri stearat, magie stearat, natri benzoat, natri
axetat, natri clorua, va cac chéat tuong tu. Céc chét gy 14 bao gom, khong chi
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gioi han ¢, tinh bét, metyl xenluloza, thach, bentonit, gom xantan, va céc chét

tuong tu.

Vién nén c6 thé dugc bao ché, vi du, bé’mg cach bao ché hdn hop bdt, tao
hat hoac nghién, bd sung chét lam tron va chét gy ra, va ép thanh vién nén. Hon
hop bt ¢6 thé dugc bao ché bang cach tron hop chét, duoc nghién nhé mét cach
thich hop, véi chat pha lofing hodc chit nén nhu dugc mé ta trén day. Céc thanh
phan tiy y bao gém chét két dinh nhu carboxymetylxenluloza, aliginat, gelatin,
hoic polyvinyl pyrolidon, chit 1am chdm hoa tan nhu parafin, chét ting cudng
sy tai hap thu nhu mudi bac bdn, va/hodc chit hp thu nhu bentonit, kaolin, hoic
dicanxi phosphat. Hon hop bot co thé dugc tao hat 4m véi chét két dinh nhu xi-
ro, tinh bdt nhdo, thudc nhﬁy dang keo hodc dung dich chira chét dang xenluloza
hodc polyme, va ép ching di qua rdy. Dung lam phuong 4n tao hat khac, hdn
hop bét c6 thé duoc chay qua may tao vién va két qua la vién dugc tao ra khong
hoan toan bi pha v thanh hat. Hat nay c6 thé dugc lam tron dé ngan ngua su két
dinh vé&i khuon tao vién béng cach bd sung axit stearic, mudi stearat, talc hoéc
dau khoéng. Hon hop duoc lam tron nay sau do dugc ép thanh vién nén. Hop
chét theo sang ché cling c6 thé dugc két hop véi chét mang tro chay tu do va
dugc nén tryc tiép thanh vién nén ma khéng can trai qua budc tao hat hoac tao
vién. Lép bao vé trong subt hodc mé& duc bao gém 16p boc kin lam tir nhua kién,
16p phti dudng hodc chit polyme, va 16p phti béng bing sép c6 thé duogc dé cap.
Chat tao mau c6 thé dugce bd sung vao 16p phi nay dé phéan biét céc dang liéu

don vi khac nhau.

Dang long ding qua dudng miéng nhu dung dich, xi-rd, va con ngot cé
thé duge bao ché & dang lidu don vi sao cho lugng da cho chira luong dinh trude
cia hop chat. Xi-rd c6 thé dugce bao ché, vi du, bing cach hoa tan hop chét trong
dung dich nudc duge tao huong thich hop, trong khi con ngot duoc bao ché
bang cach str dung t4 dugc 16ng ruou khéng c6 doc. Huyén phu cé thé thuong
dugc bao ché bang cach phan tan hop chét trong ta dugc long khong c6 doc.
Chat 1am tan va chét nhii héa nhu ruou isostearyl duoc etoxyl hoa va polyoxy
etylen sorbitol ete ¢ thé dugc bd sung. Chét lam tan ma c6 thé duge s dung

theo sang ché bao gom Cremophor EL, vitamin E, PEG, va Solutol. Chit bao
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quan va’hoac chét phu gia tao huong nhu tinh dau bac ha, hodc chat 1am ngot tu
nhién, sacarin, hodc chit lam ngot nhén tao khéc; va cic chat tuong tu cling cé

thé dugc bd sung.

Trong d6 thich hop néu, ché phim don vi lidu dé su dung qua duong
miéng c6 thé dugc bao vi nang. Ché phim nay cling c¢6 thé duoc bao ché dé kéo
dai hodc duy tri viéc giai phéng, vi du, bang cach phu hodc bao két nguyén liéu

hat trong polyme, sdp hoic cac chit twong tu.

Hop chét theo sang ché cling c6 thé duoc sur dung & dang hé phan phéi
liposom, nhu tai nhé don 16p, tui 16n don 16p, va ti da 16p. Liposom c6 thé
dugc tao ra tir nhiéu phospholipit, nhu cholesterol, stearylamin, hoic

phosphatidylcholin.

Hop chét theo sang ché cling c¢6 thé duoc phan phéi bing cach str dung

khang thé don dong 1am chit mang riéng ¢ ma phan tir hop chit dwoc lién két.

Hop chét theo sang ché ciing c6 thé duoc lién két véi polyme hoa tan lam
chit mang dugc chét dich. Polyme nhu vy c6 thé bao gdbm polyvinylpyrolidon
(PVP), copolyme pyran, polyhydroxypropylmetacrylamit—phenol,
polyhydroxyetyl-aspartamitphenol, hodc polyetylenoxitpolylysin dugc thé bang
cac gdc palmitoyl. Ngoai ra, hop chét ¢6 thé duoc lién két véi loai polyme phan
hity sinh hoc hitu {ch dé dat duoc su giai phéng c6 kiém soat dugc chat; vi du,
axit  polylactic, polyepsilon caprolacton, axit polyhydroxy butyric,
polyorthoeste, polyaxetal, polydihydropyran, polyxyandacrylat, va copolyme
khéi lién két chéo hodc ludng tinh cia hydrogel.

Duoc phdm dugce lam thich mg dé st dung qua chén bi c6 thé & dang
miéng dan rdi duoc du dinh dé duy tri tiép xic tét v6i biéu bi ctia thé nhan trong
thoi gian dai. Vi du, hoat chét cé thé dugc phan phéi tir miéng dan béi chét tang
cuong hoa hoc, liéu phép ion, siéu am khéng sti bot, vi kim, tan mon do nhiét,
phuong phép xac dinh vi lugng, va phuong phép tham dién nhu duoc mo ta tong
quat trong tai liéu: Nature Biotechnology, 26(11), 1261-1268 (2008), dugc két

hop vao ban mé ta nay bang cach vién dan khi lién quan dén hé phan phéi nay.
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Dugc phim dugc lam thich tmg d& st dung khu trti ¢6 thé duoc bao ché &
dang thude ma, kem, huyén phu, thudc xuc, bot, dung dich, bot nhio, gel, thube

xit, sol khi, hodc dau.

Pé diéu tri cho mét hodc md ngoai khac, vi du miéng va da, ché phém co
thé st dung & dang thuéc m& hodc kem bbdi khu tra. Khi duoc bao ché & dang
thubc ma, hoat chét c6 thé dugce st dung cung véi hodc 1a nén thubc ma parafin
hodc khéng hoa tan trong nuée. Theo cach khac, hoat chét c6 thd duoc bio ché

thanh dang kem véi nén kem dau trong nudc hodc nén nudce trong dau.

Dugc pham duoc lam thich tng dé str dung khu tr cho mit bao gém
thuc nho mit trong dé hoat chit duoc hoa tan hoic dugc tao huyén phu trong

chit mang thich hop, dic biét 1a dung méi chtra nuéc.

Duogc pham duoc lam thich tmg dé sir dung khu tr trong miéng bao gébm

vién thuoc hinh thoi, vién ngdm, va dung dich xtc miéng.

Duogc phim duoc 1am thich g dé str dung trong mii, trong d6 chit mang
& dang rin, bao gdm bét hat to c6 c& hat vi du ndm trong khoang tlr 20 dén 500
micron. Dang bot duoc st dung theo cach trong d6 voi phun dugc sir dung, tirc
14, bang cach hit nhanh qua duong miii tir dung cu chtra bot dugc dong kin. Cac
dugc pham thich hop trong d6 chit mang 1a cht long, dé st dung 1am thudc xit
miii hodc thudc nhé miii, bao gdm dung dich nuéc hodc dau chira hoat chit,

Dugc pham dugc 1am thich tng dé sir dung bing cach xong chira bui hoc
mu hat min, ma duoc tao ra bing cach sir dung dung cu sol khi, dung cu phun
hodc dung cu thdi khac nhau.

Dugc phdm duogc lam thich mg dé str dung qua truc trang c6 thé ¢ dang
thudc dan hodc & dang chét long dé thut.

Duoc phdm duoc lam thich tmg dé str dung trong am dao c6 thé & dang
thube dat 4m dao, tdm bong, kem, gel, bot nhdo, bot, hodc phun.

Dugc phim duoc lam thich g dé sir dung ngoai rudt bao gdm dung dich
tiém thanh tring chra nude hodc khong chira nuéc ma cé thé chia chat chéng

oxy héa, dung dich dém, chit hdm vi khuén, va chit lam tan ma 1am cho dugc
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phidm ding truong v&i méu cia thé nhan du dinh; va huyén phu thanh trung
chira nu6e hodc khdng chira nuéc c6 thé chira chét tao huyén phu va chét lam
dic. Ché phém nay co thé chua trong dung cu chira liéu don vi hodc da liéu, vi
du, 6ng thudc tiém hodc lo nho dugc gén kin, va c6 thé dugc bao quan trong
diéu kién déng khé (lam kho lanh) chi can b sung chét mang thanh trung dang
léng, vi du nudc dé tiém, ngay trude khi dung. Dung dich hoic huyén phu tiém

ngay co thé duogc bao ché tir bot, hat, va vién nén thanh tring.

Ngoai cac thanh phan duoc dé cap cu thé trén day, ché pham c6 thé chua
cac chit thong thudong khéc lién quan dén dang ché phdm. Vi du, ché pham thich

hop dé st dung qua dudng miéng c6 thé chira chat tao huong hodc chét tao mau.

Hop chit theo sang ché va mudi cua ching, va solvat ctia chung, cé thé
duoc st dung riéng ré hoic két hop vé6i hoat chat diéu tri khac dé didu tri tinh
trang bénh dugc d& cép trén day. Vi duy, trong liéu phép diéu tri chimg nhuoc
sic, c6 thé két hop vé6i chét ddng héa hodc hoat chat diéu tri chimg loang xuong.
C6 thé 1ay lam vi du liéu phap két hop didu tri ching lodng xuong theo sang ché
bao goém viée sir dung it nhat mot hop chit ctia sang ché va viéc su dung it nhat
moét liéu phap didu tri chimg lodng xuong khac nhu, vi du, Boniva®
(ibandronate natri), Fosamax® (alendronate), Actonel® (risedronate natri), hodc
Prolia™ (denosumab). (C4c) hop chat theo sang ché va (c4c) hoat chat duoc ly
khéc c6 thé dugc str dung cung nhau hodc riéng 1& va, khi dugc st dung riéng 1¢,
viéc sir dung c6 thé 1a dong thoi hogc 1an luot, theo tht ty bt ky. Luong cia
(cac) hop chat theo sang ché va (cac) hoat chit duge 1y khac va vide dinh thoi
gian str dung tuong ddi s& duoc lua chon dé dat duoc hidu qua diéu trj két hop
mong mudn. Viéc str dung két hop hop chit theo sang ché véi chét diéu tri khac
c6 thé & dang két hop bang cach st dung dong thoi: (1) duoc phadm duy nhat
chtra ca hai hop chét; hoic (2) dugc phim riéng 1&, mdi dugc phidm chira mot
trong cac hop chat. Theo cach khac, hdn hop nay c6 thé dugc st dung riéng 1é
theo céch 1an luot trong d6 mot ché phém diéu tri dugc st dung trudce va sau do
su dung ché phém kia hodc v.v.. Viéc str dung 1an luot nhu vy co thé trong thoi

gian gan nhau hoéc cach xa.
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Ché phim didu tri tiém ning khac bao gébm hop chit theo sang ché két
hop véi hop chat khac cia sang ché, chat thiic day sinh trudng, chét loi tiét hodc
mén sinh trudng (vi dy, ghrelin), yéu t6 giai phéng hodc mén sinh truong va
chat tuong tu ctia n6, hoéc mén sinh trudng & ngudi va cac chat tuong tu clia nd
(vi dy, Genotropin®, Humatrope®, Norditropin®, Nutropin®, Saizen®,
Serostim®), somatomedin, chit chi véan alpha-adrenergic, chit chu vén
serotonin 5-HTp, chét trc ché somatostatin hodic chat giai phong cia nd, chat we
ché 5-o-reductaza, chit tc ché aromataza, chat chu van hodc chit dbi khang
GnRH, hoéc mon tuyén cén gidp, estrogen, testosteron, SERM, chét chu van
hodc chat dbi khang thu thé progesteron, va/hodc vdi chit didu bién thu thé hooc

mon nhan khic.

Hop chét theo sang ché c6 thé duoc st dung trong phuong phap diéu tri
nhiéu rdi loan va tinh trang bénh va, nhu vay, hop chét theo sang ché c6 thé
dugce st dung két hop véi nhiéu hoat chét didu tri thich hop khac hitu ich dé didu
tri r6i loan hogc tinh trang bénh 1y nay. Céc vi du khéng giéi han bao gdm ché
pham két hop theo sang ché véi hoat chit diéu tri bénh tiéu duong, cht chéng
lodng xuong, chat chdng béo phi, chat chéng viém, chét chéng 4u lo, chit chéng
tram cam, chét chéng tang huyét ap, chét chéng huy tiéu cau, chat chéng huyét
khéi va lam tan huyét khéi, glycosit ding cho tim, chit lam giam cholesterol
hodc lipit, chat d6i khang thu thd khodng corticoit, chit w@c ché
phosphodiesteraza, chit (rc ché kinaza, chét tac dung gibéng tuyén giap, chét
dong hoa, liéu phap virut, lidu phap diéu tri rdi loan nhan thirc, lidu phap diéu tri
rdi loan giéc ngu, liéu phap diéu tri réi loan chirc ning tinh duc, thudc tranh thai,
chét gay doc té bao, liéu phap xa tri, chét chéng ting sinh, va chat chéng ung
thu. Ngoai ra, hop chét theo sang ché c6 thé duoc két hop véi chit bd sung dinh
dudng nhu axit amin, triglyxerit, vitamin (bao gdm vitamin D; xem, vi du, tai
li¢u: Hedstrom et al. (2002) J Bone Joint Surg Br. 84(4):497-503), chét khoang,
creatin, axit piloic, carnitin, hoac coenzym Q10.

Dic biét, hop chit theo sang ché duoc cho 1a hitu ich, hodc la riéng ré&
hodc két hop véi ché phim khéc dé thic ddy qué trinh 1am lanh vét thuong va
diéu tri ching giam chtc ning tuyén sinh duc, ching giam khéi luong co, ching
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loéing xuong, chimg teo co, bénh hao mon, chimg suy mon (bao gdm chung suy
mon lién quan dén bénh ung thu, bénh phdi thc nghén man tinh (COPD), bénh
than giai doan cubi (ESRD), chimg suy tim, bénh do nhidm HIV, didu trj HIV,
va bénh dai thdo dudng typ 1 va typ 2), chimg nhuoc sic, chimg khé mét, chiung
tang san tién liét tuyén, bénh ung thu tuyén tién liét, bénh ung thu vu, cac tinh
trang van mach méan kinh va man duc nam, ching dai dam, roi loan chtic nang
tinh duc, rdi loan cuong duong, bénh trdm cam, bénh so hoda tir cung, bénh lac
mang trong tir cung, ching c4, ching rdm 16ng, tranh thai & nam giéi, ching liét
duong, va st dung trong liéu phap diéu trj thay thé hoéc mén nam va ntt, lam

chat kich thich tao huyét, va lam chét dong hoa.

Hop chét duoc vu tién cua sang ché nay c6 thé duoc didu ché bang nhiéu
phuong phép khic nhau, bao gom phuong phap tong hop tiéu chudn da biét.
Phuong phap tong hop chung duoc dua ra duéi day va hop chét cu thé cta sang

ché dugc diéu ché trong phan Vi du thuc hién sang ché.

Trong tit ca cac so dd duoc md ta dudi day, nhom bdo vé cho nhém nhay
hoic dé phan tmg duoc sir dung trong d6 can pht hop véi quy tic chung cla hoa
hoc tong hop. Nhom bao vé duoc xtr Iy theo phuong phap téng hop héa hitu co
tiéu chudn (T. W. Green and P. G. M. Wauts (1991) Protecting Groups in
Organic Synthesis, John Wiley & Sons, dugc két hop bing cach vién dan lién
quan dén nhém bao vé). Cac nhém nay duoc loai bd & giai doan tong hop thuén
tién trong quy trinh tong hop hop chét st dung phuong phdp ma dé dang nhan
biét dugc boi ngudi c6 hiéu bibt trung binh trong linh vuc k¥ thuét nay. Viéc lua
chon quy trinh ciing nhu diéu kién phan Ung va thtr ty phan Gng phai phu hop
v6i quy trinh diéu ché hop chat c6 cong thirc (1), (I'), hodc (I”).

Chuyén gia trong linh vuc k¥ thuét s& nhan thay rang tdm lap thé c6 mit
trong hop chét cé cong thuc (I), (I’), hodc (I”’). Theo d6, sang ché bao gdm tat
ca cac chit dong phan lap thé va bao gdm khéng chi hop chit raxemic ma con
bao gém chat dong phan déi anh riéng r&. Khi hop chat mong mudn & dang chét
dong phan don, chiing c6 thé thu duoc bang phuong phap tong hop 1ap thé dic

hiéu hodc bang cach phan giai san pham cudi hodc chét chung gian bit ky. Viéc

-29-



23933

phan giai san pham cudi, chat trung gian ho#c nguyén liéu dau c6 thé duge thuc
hién bang phuong phap da biét bat ky trong linh vuc k¥ thudt nay. Xem, vi du,
Stereochemistry of Organic Compounds cia E. L. Eliel, S. H. Wilen, va L. N.
Mander (Wiley-Interscience, 1994), duoc két hop bé‘mg cach vién dan lién quan
dén hoéa hoc 14p thé.

Sodol
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Hop chat ¢6 cong thirc (I) c6 thé duoc tdng hop bang cach alkyl héa indol
dugc thé cao véi alpha haloeste (So db 1). Céc indol ban dau c6 thé duoc didu
ché bang phuong phap da duoc cong b (xem, vi dy, US2008139631A1). Sau
d6, este twong tmg dugc bd sung thudc thir Grignard nhu metylmagie iodua dé

tao ra hon hop ctia metylketon va rugu bic ba.
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Ngoai ra su da dang héa cu triuc dé tao ra hop chéit co cong thirc (1) dén
tr viéc khir hda cling mot este tao ra indol cia So dd 1 (So dod 2). Rugu bac mot
thu dugc sau d6 duoc xtr ly vGi mesyl clorua, sau d6 véi natri thiomethoxit dé

tao ra thioete. Qua trinh oxy héa véi oxon tao ra metyl sulfon twong tmg.

Sodo 3

R! R MBS
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Phuong phép khéc tao ra hop chét c6 cong thire (I) di tur aryl florua duogc
thé cao dugc tao ra bang cach lithi hoa ary don hop chat 4-flobenzonitril ban
trén thi truong, sau d6 1am nglg phan ting bing iot (So dd 3). Sau dé, iodoaren
tuong ung dugc lién két véi TMS-axetylen nho phuong phap tong hop tiéu
chuin c6 xtc tac paladi. Alkynylaren sau d6 dugc xir ly véi amin dé tao ra chét
trung gian anilin thir hai ma dong vong véi indol tuwong Gng khi xir 1y véi bazo.
Chat két hop amin khong c¢6 sin cho bu6c thé 4i nhan duoc téng hop bing
phuong phap chuan.

Céc ky hiéu viét tit

Nhu dugc su dung trong ban mé ta nay, ky hiéu va quy udc duge st dung
trong quy trinh, so db va vi du 1a phu hop véi ky hiéu va quy ude trong tai liéu
khoa hoc hién tai, vi du, Journal of the American Chemical Society hodc Journal
of Biological Chemistry. Cu thé, ky hiéu viét tat dudi day c6 thé duoc st dung
trong vi du va trong toan b ban mo ta:

g (gram); mg (miligam);,

L (lit); mL (mililit);
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uL (microlit); N (normal);

M (mol); mM (milimol);

Hz (Hertz); MHz (megahertz),

mol (mol); mmol (milimol);

rt (nhiét d§ trong phong); min (phut);

h (gio); d (ngay);

MS (phé khéi); LCMS (phd khdi sic ky 10ng);
GCMS (phd khéi séc ky khi; ESI (ion héa phun dién tir);

HPLC (sic ky 16ng hiéu nang cao);

psi (pound trén in®); H, (khi hydro)

Pd(C) paladi trén cacbon; ee (du dong phan déi anh);
NH,Cl (amoni clorua); THF (tetrahydrofuran);
MeCN (axetonitril); CH,Cl, (metylen clorua);

Pd(PPh;)4 (paladi tetrakistriphenyl phosphin);
NaOH (natri hydroxit); TFA (axit trifloaxetic);

CDCl; (clorofom dugc doteri hoa);  CD;0D (metanol dugc doteri héa);

H

Si0, (silica); DMSO (dimetylsulfoxit);
EtOAc (etyl axetat); Na,SO, (natri sulfat);

HCI (axit clohydric); CHCI; (clorofom);

DMF (N,N-dimetylformamit); PhMe (toluen);

Cs,CO; (xesi cacbonat); | Me (metyl);

Et (etyl); EtOH (etanol);

MeOH (metanol); t-Bu (tert-butyl);

Et,O (dietyl ete); N; (nitrogen);

sat’d (bao hoa); NaHCO; (natri bicacbonat);
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K,CO; (kali cacbonat), Zn(CN); (kém xyanua);
NMP (N-metyl-2-pyrolidon); DIEA (diisopropyletyl amin);
LiBH, (lithi bohydrua); Et;N (trietylamin);

Oxone (kali peroxomonosulfat); LDA (lithi diisopropylamit);
Na,S,0; (natri thiosulphat); DIPA (diisopropylamin);
PTFE (polytetrafloetylen); KOtBu (kali t-butoxit);

hex (hexan); semiprep (semipreparative);

NaCNBHj (natri xyanobohydrua);  Cul (d6ng iodo);
Pd(PPh;),Cl, (bis(triphenylphosphin)paladiclorua);

anhyd (khan); DMAC (dimetyaxetamit);
dppf (1,1'-bis(diphenylphosphino)feroxen);

Pd,(dba); (tris(dibenzylidenaxeton)dipaladi(0);

PMHS (polymetylhydrosiloxan); MsClI (mesyl clorua);

Aq (dang nudc); TBAF (tetra-n-butylamoni florua)
n-BuLi (n-butyllithi); TsOH (axit tosic);
MTBE (metyl t-butyl ete); Boc,0 (di-t-butyl dicacbonat).

Trir khi ¢6 chi dan khac, tat ca nhiét d6 dugc thé hién dusi dang °C (do
Celsius). Tat ca phan tmg duoc tién hanh dudi méi trudng khi tro & nhiét do
trong phong trir khi ¢6 chi dan khac. Thudc tht duoc st dung ma khong co
thong tin tong hop 1 thudc thir c6 ban trén thi tru&ng hodc dugc tao ra theo quy

trinh néu trong tai liéu khoa hoc.

Phan tich UPLC-MS dugc tién hanh trén hé théng Waters Acquity UPLC
su dung c6t Waters BEH C18 ¢6 kich thudc 2,1 X 50mm & 40°C. Vong lip timg
phz‘?m 0,5 uL véi1 viéc phun kim tran dugc tao ra, va phat hién béng UV duogc
thuc hi¢n & budc séng quét tir 210 dén 350nm & 40Hz trén thiét bi phat hién
Waters Acquity PDA. Gradien dung méi rira giai nudc +0,2% axit formic thé
tich/thé tich (dung méi A)/axetonitril +0,15% axit formic thé tich/thé tich (dung
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mdi B) dugc thuc hién véi diéu kién ban dau 95/5 % (A/B) dén 1/99 % trén 1,10
phut, va dugc duy tri dén 1,5 phut. Téc d6 dong 1mL/phut dugc st dung. Phan
tich phd khdi dugc thuc hién trén Waters Acquity SQD véi qua trinh quét ion
hoéa phun dién tich duong/am bién d6i tir 125-1000amu, véi thoi gian quét 105

mili gidy, va d§ tré quét trong 20 mili gidy.

Phé '"H NMR do trén phd ké Varian Inova 400 MHz NMR. Mau duoc hoa
tan trong 99,9% Clorofom duoc doteri hoa-D, DMSO-d6, hodc d4-Metanol, nhu
dugc chi ra ddi véi mi mau. Po chuyén dich héa hoc duoc thé hién véi don vi
phan triéu (ppm, 8). Hing sb lién két c6 don vi hertz (Hz). Mau phan tach mé ta
bdi sb va dugc thé hién: s (vach don), d (vach doi), t (vach ba), q (vach bén), m
(vach boi), hodc b (dai rong).

Vi du thye hién sang ché

Déi véi cac vi du dudi day, khi néi rang hop chét "dugc tong hop nhu
dugec mo ta" trong vi du khéc, diéu nay nghia 14 hop chit v& co ban duoc tong
hop nhu duoc md ta trong vi du khac véi nhitng su bién ddi nim trong kién thirc

cua linh vuc k¥ thuat nay.

Vidul
FOLF
N
A\
p

O\

Metyl 2-[5-xyano-2-metyl-4-(triflometyl)-1H-indol-1-yl]propanoat

Hon hop gdém 2-metyl-4-(triflometyl)- 1 H-indol-5-cacbonitril (xem, vi du,
US2008139631A1) (0,300 g, 1,338mmol), xesi cacbonat (0,654 g, 2,007mmol)
va metyl 2-bromopropanoat (0,223mL, 2,007mmol) trong DMF (3 mL) duoc gia
nhiét & 90 °C trong 1 gio. Khi lam maét, hdn hop phan ting duoc phan tach gilia
Et,0 (30mL) va nudc (25mL). Pha hitu co duge rira bang nuée (20mL) va nudc
mubi (10mL). Pha nudc két hop dugc rira bang Et,0 (2x 25ml). Pha hitu co

duoc két hop, dugc rira béng nudc mudi, dugc lam khan trén Na,SO,, duge loc
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va duoc ¢b. Phan cin dugc tach séc ky trén silicagel, rira giai bang gradien 5-
40% EtOAc-hexan dé thu duoc metyl 2-[5-xyano-2-metyl-4-(triflometyl)-1H-
indol-1-yl]propanoat (0,419g, hiéu suét 94%): MS (ESI): m/z 311 (MH+).

Vidu?2

-
Metyl 2-[5-xyano-2-metyl-4-(triflometyl)-1H-indol-1-yl]butanoat

Hop chét nay duoc téng hop bang phuong phép tuong tu vdi phuong
phép néu trong vi du 1 sit dung 2-metyl-4-(triflometyl)-1H-indol-5-cacbonitril
va metyl 2-bromobutanoat: MS (ESI): m/z 325 (MH+).

Vidu3vavidu4

2-metyl-1-(1-metyl-2-oxopropyl)-4-(triflometyl)- 1H-indol-5-cacbonitril (vi du
3) va 1-(2-Hydroxy-1,2-dimetylpropyl)-2-metyl-4-(triflometyl)-1H-indol-5-

cacbonitril (vi du 4)

Dung dich dugc lam lanh bang da chira metyl magie iodua (3M trong
Et,0) (0,322ml, 0,967mmol) trong Et,0 (ImL) duoc bd sung dung dich chta
metyl 2-[5-xyano-2-metyl-4-(triflometyl)-1H-indol-1-yl]propanoat (Vi du 1)
(0,100g, 0,322mmol) trong Et,0 (1mL). Hon hop khong dong nhat dugce khudy
trong bé da trong 5 phut, & nhiét do trong phong trong 10 phtt, va sau d6 ¢ 38°C
trong ~ 1 gid. Sau khi lam lanh, hon hop phan tng dugc pha lodng bang EtOAc
(5mL) va duoc xtr Iy bang NH,CI bdo hoa trong nudc (SmL). Hon hop duoc
phan tach gitta EtOAc (25mL) va nude (15mL). Pha hitu co dugce rira bing nude
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mudi, dugc lam khan trén Na,SO,, dugc loc va duoc ¢d. Phan cin duoc tach sic
ky trén silicagel, rira giai 1an luot béng 50%, 75% va 100% CH,Cl,-hexan dé tao
ra 2-metyl-1-(1-metyl-2-oxopropyl)-4-(triflometyl)-1H-indol-5-cacbonitril
(0,008g, higu suit 8%, san phdm kém phéan cuc) (MS (ESI): m/z 295 (MH+)) va
1-(2-hydroxy-1,2-dimetylpropyl)-2-metyl-4-(triflometyl)- 1H-indol-5-cacbonitril
(0,069¢g, hiéu suat 60%, san phim phén cyc hon) (MS (ESI): m/z 311 (MH+).

Vidu5Svavidué

1-(1-etyl-2-oxopropyl)-2-metyl-4-(triflometyl)- | H-indol-5-cacbonitril (vi du 5)
va 1-(1-Etyl-2-hydroxy-2-metylpropyl)-2-metyl-4-(triflometyl)- 1 H-indol-5-

cacbonitril (vi du 6)

Hop chét nay duoc téng hop bing phuong phép tuong tu vdi phuong
phap néu trong vi du 3 va 4 s dung metyl 2-[5-xyano-2-metyl-4-(triflometyl)-
1H-1indol-1-yl]butanoat.

Vi du 5 (hiéu sudt 8%): 1-(1-etyl-2-oxopropyl)-2-metyl-4-(triflometyl)-1H-
indol-5-cacbonitril: MS (ESI): m/z 309 (MH+).

Vi du 6 (hidu suidt 53%): 1-(1-etyl-2-hydroxy-2-metylpropyl)-2-metyl-4-
(triflometyl)-1H-indol-5-cacbonitril: MS (ESI): m/z 325 (MH+).

Vidu7?

OH

1-(1-hydroxypropan-2-yl)-2-metyl-4-(triflometyl)-1H-indol-5-cacbonitril
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Dung dich dugc lam lanh bing da chira metyl 2-(5-xyano-2-metyl-4-
(triflometyl)-1H-indol-1-yl)propanoat (Vi du 1) (0,263g, 0,848mmol) trong THF
(SmL) dugc bo sung timg giot LiBH, (2M trong THF) (1,695mL, 3,39 mmol).
Sau khi hoan thanh viéc bd sung chét khir héa, bé lam lanh dwoc loai bo va hdn
hop duoc khudy & nhiét do trong phong. Sau 2 gid, hdn hop phan tng duoc lam
mét trong bé d4 va dung dich nuéc bdo hoa NH,CI (15mL) dugc bd sung tir tir.
Hén hop sau d6 dugc pha lodng bing EtOAc (40mL) va dugc xir ly tir tir bang
IN HCI (10mL). Pha dugc tach va pha nuéc dugce rira bing EtOAc (20mL). Pha
hitu co két hop dugc rira béng nude mudi, dugc lam khan trén Na,SO,, duoc loc
va dugc co. Phan cin dugc tach sic ky trén silicagel sir dung gradien 20-60%
EtOAc-hexan d thu duoc 1-(1-hydroxypropan-2-yl)-2-metyl-4-(triflometyl)-
1H-indol-5-cacbonitril (0,212g, hiéu suit 83%) & dang chit rén mau trang: MS
(ESI): m/z 283 (MH+).

Vidu$8
FULF
Na
A\
>~
S—
2-metyl-1-(1-(metylthio)propan-2-yl)-4-(triflometyl)- 1 H-indol-5-cacbonitril
FULF
NS
A\
N
=

2\

A.  2-(5-xyano-2-metyl-4-(triflometyl)-1H-indol-1-yl)propyl metansulfonat
Dung dich chtta 1-(1-hydroxypropan-2-yl)-2-metyl-4-(triflometyl)-1H-
indol-5-cacbonitril (Vi du 7) (0,110 g, 0,390 mmol) va Et;N (0,068 mL, 0,487
mmol) trong CH,Cl, (4 mL) dugc bd sung timg giot metansulfonyl clorua (0,038
mL, 0,487 mmol). Sau khi khudy & nhiét do trong phong trong 2 gid, hén hop
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phan tng dugc c6 dén kho. Phan cin duoc phéan tach gitta EtOAc (30mL) va
0,2N HCI (15mL). Pha hitu co dugc rira bang nuéc va nudc mudi, dugc lam
khan trén Na,SO,, dugc loc va dugc cb. Phan can dugc tach sic ky trén silicagel
st dung gradien 25-60% EtOAc-hexan dé thu duoc 2-(5-xyano-2-metyl-4-
(triflometyl)-1H-indol-1-yl)propyl metansulfonat (0,145 g, hiéu suit 97%) &

dang dau khong mau: MS (ESI): m/z 361 (MH+). |

B.  2-metyl-1-(1-(metylthio)propan-2-yl)-4-(triflometyl)-1H-indol-5-

cacbonitril

Dung dich chtra 2-(5-xyano-2-metyl-4-(triflometyl)-1H-indol-1-yl)propyl
metansulfonat (0,145g, 0,402mmol) trong DMF (3mL) dugc bd sung natri
thiomethoxit (0,056g, 0,805mmol) trong mot phan. Sau 90 phut, natri
thiomethoxit bd sung (2 eq) dugc bd sung, va hdn hop dugc khudy thém trong 1
gio.

Hdn hop phan tng dugc pha lodng bing nudc (25 mL) va dugc chiét bang
EtOAc (30 mL). Pha hitu co duoc rira béng 0,1N HCI (1x20 mL) va nuéc mudi,
duoc lam khan trén Na,SO,, duoc loc va dugce c¢d. Phan can duoc tach sic ky
trén silicagel sir dung gradien 0-30% EtOAc-hexan dé thu duoc 2-metyl-1-(1-
(metylthio)propan-2-yl)-4-(triflometyl)-1H-indol-5-cacbonitril (0,094 g, 71%
yield) & dang dau khéng mau: MS (ESI): m/z 313 (MH+).

Vidu9
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2-metyl-1-(1-(metylsulfonyl)propan-2-yl)-4-(triflometyl)-1H-indol-5-cacbonitril

Dung dich dugc lam lanh bing d4 chaa 2-metyl-1-(1-(metylthio)propan-
2-yl)-4-(triflometyl)-1H-indol-5-cacbonitril (Vi du 8) (0,045 g, 0,144 mmol)
trong MeOH (4mL) duoc bd sung dung dich chira Oxon (0,133 g, 0,216 mmol)
trong nude (2mL). Sau 1 gid, oxon bd sung (0,100g, 0,163mmol) duoc b sung,
va hdn hop dugc khudy & nhiét do trong phong. Sau 30 phut, hdn hop phan tmg
duoc pha lodng bang nuéc (10mL) va duoc chiét bang EtOAc (20 mL). Pha hiru
co duoc ria béng nude mudi, duoc lam khan trén Na,SO,, dugce loc va duoc cé.
Phén cin duoc tinh ché bang HPLC diéu ché (cot Phenomenex Luna; gradien:
10-100% MeCN-nudc véi 0,1% TFA). Phan doan chta san phém duogc bazo
hoéa bang dung dich K,CO; bdo hoa trong nudc, va sau d6 dugc co dén pha
nude, ma duge chiét béng EtOAc. Pha hitu co duogc rua béng nuée mudi, duoc
lam khan trén Na,SO,, dugc loc va dugc co6 dé thu dugc 2-metyl-1-(1-
(metylsulfonyl)propan—Z-yl)-4-(triﬂornetyl)-1H—indol-5-cacbonitri1: MS (ESI):
m/z 345 (MH+).

Vidu 10

2-metyl-1-(1-(metylthio)butan-2-yl)-4-(triflometyl)- 1 H-indol-5-cacbonitril

Hop chit nay duoc téng hop trong 3 budc, bit dau véi metyl 2-[5-xyano-
2-metyl-4-(triflometyl)-1H-indol-1-yl]butanoat (Vi du 2) va st dung phuong
phap tuong tu v6i phuong phap duge mé ta trong vi du 7 va 8: MS (ESI): m/z
327 (MH+).

Vidull
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2-metyl-1-(1-(metylsulfonyl)butan-2-yl)-4-(triflometyl)- 1 H-indol-5-cacbonitril

Hop chit nay duoc tdng hop bing phuong phap tuong tu véi phuong
phap néu trong vi du 9 s dung 2-metyl-1-(1-(metylthio)butan-2-yl)-4-
(triflometyl)-1H-indol-5-cacbonitril (Vi du 10): MS (ESI): m/z 359 (MH+).

Vidul2

Lo

1-(2-hydroxy-2-metylpropyl)-2-propyl-4-(triflometyl)-1H-indol-5-cacbonitril

Hon hop gdém 2-propyl-4-(triflometyl)- 1H-indol-5-cacbonitril (0,025 g,
0,099 mmol) (xem, vi du, US2008139631A1), Cs,CO; (0,129g, 0,396mmol),
kali iodua (0,0165g, 0,099mmol) va 1-clo-2-metylpropan-2-ol c6 ban trén thi
truong (0,041mL, 0,396mmol) trong DMF (2mL) duoc gia nhiét & 80°C trong
90 phit va sau d6 ¢ 120°C trong 1 gio. 1-clo-2-metylpropan-2-ol b sung (0,041
mL, 0,396mmol), Cs,CO; (0,129g, 0,396mmol) va kali iodua (0,0165g, 0,099
mmol) duoc bd sung, va budce gia nhiét dugc tién hanh & 120°C trong 6 gio nira.
Sau khi 1am mat, hdn hgp dugc phan tach gitta EtOAc (25mL) va nude (20 mL).
Pha hitu co duoc rira béng nuée va nude mudi, dugc lam khan trén Na,SO,,
dugc loc, va duge cb. Phan cin duge tinh ché bing HPLC didu ché (cot
Phenomenex Luna; gradien: 10-90% MeCN-nudc véi 0,1% TFA). Cac phén
doan chira san phim duogc co t6i pha nuéc, ma sau do dugc phan tich giira
EtOAc (25mL) va dung dich nudc bdo hoa NaHCO; (20mL). Pha hitu co duoc

rua bang nudc muodi, dugce lam khan trén Na,SO,, dugc loc va duoc ¢d. Phuong
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phap tach sic ky nay khéng tach san pham ra khoi indol ban dau chua phan Ung,
do d6 nguyén liéu dugc tach sic ky trén silicagel st dung grandien 50%-100%
CH,Cl,-hexan ¢ thu duoc 1-(2-(metylthio)etyl)-2-propyl-4-(triflometyl)-1H-
indol-5-cacbonitril (0,014g, hiéu sudt 42%) & dang chit rin mau tring: MS
(ESI): m/z 325 (M+H).

Vidu 13

1-(3-hydroxy-3-metylbutan-2-yl)-2-propyl-4-(triflometyl)-1H-indol-5-

FULF
Na
Ear
v

O—

cacbonitril

/

A.  Metyl 2-(5-xyano-2-propyl-4-(triflometyl)- 1 H-indol-1-yl)propanoat

Hop chit nay duge téng hop biang phuong phép tuong tu véi phuong
phap néu trong vi du 1 str dung 2-propyl-4-(triflometyl)-1H-indol-5-cacbonitril
va metyl 2-bromopropanoat: MS (ESI): m/z 339 (MH+).

FULF
NS
N
B. 1-(3-hydroxy-3-metylbutan-2-yl)-2-propyl-4-(triflometyl)- 1H-indol-5-

cacbonitril
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Hop chét nay duoc téng hop bang phuong phap tuong tu véi phuong
phap néu trong Vi du 4 str dung metyl 2-(5-xyano-2-propyl-4-(triflometyl)-1H-
indol-1-yl)propanoat: MS (ESI): m/z 339 (MH+).

Vidu 14

1-(2-(metylthio)etyl)-2-propyl-4-(triflometyl)-1H-indol-5-cacbonitril

Hon hop gbém 2-propyl-4-(triflometyl)- 1H-indol-5-cacbonitril (0,025g,
0,099mmol), Cs,CO; (0,129g, 0,396mmol), (2-cloetyl)(metyl)sulfan (0,039 mL,
0,396mmol) va kali iodua (0,0165g, 0,099mmol) trong DMF (2mL) dugc gia
nhiét & 80 °C. Sau gén 1 gio, Cs,CO; (0,129g, 0,396mmol), (2-
cloetyl)(metyl)sulfan (0,039mL, 0,396mmol) va kali iodua (0,0165g, 0,099
mmol) bé sung duoc bd sung, va qua trinh gia nhiét dugc tiép tuc trong 1 gid.
Sau khi 1am mét, hdn hop duogc phan tach gitra EtOAc (25 mL) va nudc (20
mL). Pha hitu co dugc rtra bé‘mg nudc va nudc mudi, duoc 1am khan trén
Na,SO,, dugc loc va duge co. Phan can dugc tinh ché béng HPLC diéu ché (cot
Phenomenex Luna; gradien: 10-90% MeCN-nu6e with 0,1% TFA). Cac phan
doan chira san phdm duoc ¢ t6i pha nuéc va sau d6 dugc phén tach gitta EtOAc
(25mL) va dung dich nuéc bdo hoa NaHCO; (20 mL). Pha hitu co dugc rira
béng nude mudi, duge 1am khan trén Na,SO,, duoc loc va dugc co dé thu duoc
1-(2-(metylthio)etyl)-2-propyl-4-(triflometyl)-1H-indol-5-cacbonitril: MS (ESI):
m/z 327 (M+H).

Vidu 15

-42-



23933

1-(1-(metylthio)propan-2-yl)-2-propyl-4-(triflometyl)-1H-indol-5-cacbonitril

Hop chét nay duoc tong hop trong 3 budc, bat dau véi metyl 2-(5-xyano-
2-propyl-4-(triflometyl)-1H-indol-1-yl)propanoat (Vi du 13A) sir dung phuong
phap tuong tu véi phuong phap duge md ta trong vi du 7 va 8: MS (ESI): m/z

341 (M+H).
N
I
N .
N——~F
p

2-(diflometyl)-1-(3-hydroxy-3-metylbutan-2-yl)-1H-indol-4,5-dicacbonitril

Vidul6

O—

A.  Metyl 2-(4,5-dixyano-2-(diflometyl)-1H-indol-1-yl)propanoat

Hop chat nay dugc téng hop bang phuong phap tuong tu vdi phuong
phap néu trong Vi du 1 st dung 2-(diflometyl)-1H-indol-4,5-dicacbonitril (xem,
vi dy, US2008139631A1) va metyl 2-bromopropanoat: MS (ESI): m/z 304

(M+H).
N
I
N .
N—~F
p

B.  2-(diflometyl)-1-(3-hydroxy-3-metylbutan-2-yl)-1H-indol-4,5-

dicacbonitril
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Hop chat nay duoc tong hop bang phuong phap tuong tu véi phuong
phap néu trong vi du 4 str dung metyl 2-(4,5-dixyano-2-(diflometyl)-1H-indol-1-
yl)propanoat: MS (ESI): m/z 304 (M+H).

Vidu 17

2-(diflometyl)-1-(1-(metylthio)propan-2-yl)-1H-indol-4,5-dicacbonitril

Hop chét nay duogc tbng hop trong 3 budc, bat diu véi metyl 2-(4,5-
dixyano-2-(diflometyl)-1H-indol-1-yl)propanoat (Vi du 16A) st dung céc
phuong phédp tuong tu véi cac phuong phap duge mé ta trong cac Vi du 7 va 8:

MS (ESI): m/z 306 (M+H).

Vidu 18

2-(diflometyl)-1-(1-(metylsulfonyl)propan-2-yl)-1H-indol-4,5-dicacbonitril

Hop chét nay duoc téng hop bing phuong phép tuwong tu véi phuong
phéap néu trong vi du 9 str dung 2-(diflometyl)-1-(1-(metylthio)propan-2-yl)-1H-
indol-4,5-dicacbonitril (Vi du 17): MS (ESI): m/z 338 (M+H).

Vidu 19 va 20
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FULF F
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Vidy 19 d vidu2o <\

1-(3-oxobutan-2-yl)-4-(triflometyl)-1H-indol-5-cacbonitril (vi du 19) va 1-(3-
hydroxy-3-metylbutan-2-yl)-4-(triflometyl)-1H-indol-5-cacbonitril (vi du 20)

A.  Metyl 2-(5-xyano-4-(triflometyl)- 1 H-indol-1-yl)propanoat
Hop chit nay duoc tong hop bing phuong phdp tuong tu vGi phuong
phap néu trong vi du 1 sir dung 4-(triflometyl)-1H-indol-5-cacbonitril (xem, vi

du, US2008139631A1) va metyl 2-bromopropanoat: MS (ESI): m/z 297 (MH+).

F F
FLF FoLF
N N o
\g N \> ] S
N | P
pa L on
. A . /\"*{..u
Vidu 19 , Vidu20 7 \

B. 1-(3-oxobutan-2-yl)-4-(triflometyl)-1H-indol-5-cacbonitril (vi du 19) va
1-(3-hydroxy-3-metylbutan-2-yl)-4-(triflometyl)-1H-indol-5-cacbonitril (vi du
20)
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Hop chét nay dugc téng hop bing phuong phap tuong tu v4i phuong
phap néu trong vi du 3 va 4 st dung metyl 2-(5-xyano-4-(triflometyl)- 1 H-indol-
1-yl)propanoat.

Vi du 19 (hiéu suit 8%): 1-(3-oxobutan-2-yl)-4-(triflometyl)-1H-indol-5-
cacbonitril: MS (ESI): m/z 281 (MH+).

Vi du 20 (hiéu suét 53%): 1-(3-hydroxy-3-metylbutan-2-yl)-4-(triflometyl)-1H-
indol-5-cacbonitril: MS (ESI): m/z 297 (MH+).

Vidu?2l

IZ/

OH
(S)-1-(3-hydroxy-3-metylbutan-2-yl)-4-(triflometyl)- 1 H-indol-5-cacbonitril

F

<\OF F

0

F

A.  2-(4-flo-2-(triflometyl)phenyl)-1,3-dioxolan

Dung dich chira 4-flo-2-(triflometyl)benzaldehyt c¢6 béan trén thi truong
(15g, 78mmol) trong toluen (90mL) duoc bd sung etylen glycol (21,77mL,
390mmol) va TsOH (0,743g, 3,90mmol). Hon hop sau d6 dugc gia nhiét (trong
diéu kién cé biy Dean-Stark duoc gan vé6i sinh han hdi luu) trong bé dau &
140°C trong 4 gio, khoang 1,4-1,5mL nudc duge thu gom, ma gan véi thé tich
mong doi. TLC (20% EtOAc-hexan) cho thiy chu yéu 1a chim phéan cuc mai.
Hon hop dugc pha lodng bing EtOAc (100mL) va dugc rira bing nudc (50 mL).
Pha hitu co dugc rira bing nuée (1 x 50mL) va nuéc mubi (50mL), dugce lam
khan trén Na,SO,, duoc loc va duge ¢6. Phan cin duoc tinh ché béng sic ky cot

silicagel (cot 330 g ISCO) rwra gidi v6i gradien 0-10% EtOAc-hexan. Céc phan
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doan sach nhit chura san phim tao ra 9,83 g (hiéu suét 51%): MS (ESI): m/z 237
(M+H).
F

<\OF F
|

O

F

B.  2-(4-flo-3-iodo-2-(triflometyl)phenyl)-1,3-dioxolan

Dung dich chta 2-(4-flo-2-(triflometyl)phenyl)-1,3-dioxolan (2,52,
10,65mmol) va DIPA (0,150mL, 1,067mmol) trong THF khan (30mL) ¢ -78°C
dugc bd sung dung dich chta n-BuLi trong hexan (4,26mL, 10,65mmol), ting
giot & tdc do sao cho nhiét d§ bén trong dugc duy tri < -70°C. Dung dich mau
vang nhat thu dugc duge khudy trong 3 gid & -78°C trong thoi gian dén khi xuét
hién mau xanh. Iot (2,97g, 11,71mmol) duoc bd sung trong mét phan (nhiét do
bén trong -78°C — -66°C). Hon hop dugc khudy 30 phut, duge loai bd ra khoi
bé lam mét va duogc lam ngimg phan (g bing cach bd sung 10% Na,S,0s. Sau
khi 1am 4m, hdn hop dugce rét vao trong nuéc va duge chiét bing EtOAc (x3).
L6p hitu co két hop dugc rira (nudce, nude muéi), dugc lam khan trén Na,SO, va
dugc ¢ trong chan khong. Phan can dugc tinh ché bang sic ky long 4p suat thép
(silicagel, gradien rira giai EtOAc / hexan) tao ra 2,49g hon hop ctia san pham
mong mudn va nguyén liéu ddu chua phan tmg (khoang 9:1 bdi 'H NMR). Hdn
hop dugc phan giai bing sic ky léng 4p sudt thdp pha déo (cot CI18,
MeOH/nu6ce gradien) tao ra 2-(4-flo-3-iodo-2-(triflometyl)phenyl)- 1,3-dioxolan
(2,13g, 5,88mmol, hiéu suat 55,2 %) ¢ dang ddu mau vang nhat: 1H NMR (400
MHz, CDCl;) 6 ppm 7,87 (dd, J = 8,8, 5,7 Hz, 1 H) 7,23 (m, J= 8,2, 7,5, 0,6,

0,6 Hz, 1 H), 6,23 (q, J=2,1 Hz, 1 H), 4,10 - 4,03 (m, 4 H).

F
F——F

S |

N

F

C.  4-flo-3-iodo-2-(triflometyl)benzonitril
Budce 1
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Dung dich chira 2-(4-flo-3-iodo-2-(triflometyl)phenyl)-1,3-dioxolan (9,43
g, 26,0mmol) trong axeton (60mL) dugc bd sung axit clohydric trong nudc
(52,1mL, 52,1mmol) va hdon hop duoc gia nhiét trong diéu kién hoi luu trong 15
gi® (chuyén héa hoan toan duge xac dinh bsi 'H NMR). Hdn hop duoc 1am mat,
dugc rét tir tir vao NaHCO; bdo hoa va dugc chiét bang EtOAc (x3). Cac 1ép
hitu co két hop dugc rira (nude, nude muéi), duoc lam khan trén Na,SO, va
dugc c6 trong chin khong tao ra 8,09g xi-rd mau vang nhat ma két tinh khi dé

yén (chiém 25,4mmol benzaldehyt).
Budce 2

Dung dich chtra benzaldehyt tir budc 1 va Et;N (7,08mL, 50,8mmol)
trong clorofom (75mL) dugc bd sung hydroxylamin hydroclorua (1,864g, 26,8
mmol) trong mdt phan va hdn hop duge khudy ¢ nhiét do trong phong. Phan b
sung cua hydroxylamin hydroclorua (0,441g; 6,35mmol) dugc bé sung sau 3 gid
va tiép tuc khudy qua dém. '"H NMR sau 18 gio d4 cho thiy chuyén héa hoan

toan thanh oxim.
Buoc 3

Dung dich tur budc 2 duoc bd sung Et;N (7,08mL, 50,8mmol) va hon hop
dugc 1am mét trong bé da. Dung dich chira triphosgen (8,27g, 27,9mmol) trong
clorofom (20 mL) dugc bé sung timg giot trong 15 phat. 'H NMR sau 1 gio, da
chi ra su chuyén hoéa hoan toan. Hon hop dugc rira (nude x 2, NaHCOs;, nuée
muéi), dugc lam khan trén Na,SO, va dugc ¢ trong chan khong. Chét rén tho
thu dugc duoc két tinh tir heptan tao ra 4-flo-3-10do-2-(triflometyl)benzonitril
(5,88g, 18,67mmol, hiéu suat 71,7 %) & dang chat rin mau vang nhat: '"H NMR
(400 MHz, CDCl;) 6 7,85 (ddd, J = 8,6, 5,1, 0,5 Hz, 1 H), 7,36 (ddd, J = 8,6,
6,6, 0,5 Hz, 1 H); MS (GCMS EI) m/z 315 (IM]", 100%).

Phuong 4n tong hop khéc véi vi du 21C:

F
F——F

N N |

F
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4-flo-3-10do-2-(triflometyl)benzonitril

Dung dich méi diéu ché trong LDA (119mmol) trong THF khan (250 mL)
& -45°C duge bd sung dung dich chia 4-flo-2-(triflometyl)benzonitril cé ban
trén thi truong (21,5g, 114mmol) trong THF (30mL), timg giot & tdc do sao cho
nhiét d¢ bén trong dugc duy tri < -40°C (trd nén mau nau tdi trong khi bd sung).
Hdn hop duoc khuéy 30 phut ¢ -45°C, dugc lam mat xuéng -70°C va iot (31,7g,
125mmol) dugc bd sung trong mot phan (-70°C — -52°C). Hon hop duoc khudy
trong 1 gio, dugc loai bo ra khoi bé lam maét va duoc lam ngimg phan tng bang
cach bd sung 10% Na,S$,0; (khoang 250mL) va 1N HCI (khoang 125 mL). Hon
hop dugc chiét biang EtOAc (x3). Lép hitu co két hop dugce rira (nudc, nude
muéi), dugc lam khan trén Na,SO, va dugc ¢d trong chan khéng. Phan can duoc
tinh ché bang sic ky long ap sudt thdp (silicagel, gradien rira giai EtOAc /
hexan) sau d6 bang cach két tinh lai hai 1in tur heptan (30 mL), tao ra 4-flo-3-
iodo-2-(triflometyl)benzonitril (15,79g, 50,Immol, hiéu sudt 44,1 %) & dang
chat rén mau vang nhat: 'H NMR (400 MHz, CDCl3) § 7,85 (ddd, J = 8,6, 5.1,
0,5 Hz, 1 H), 7,36 (ddd, J = 8,6, 6,6, 0,5 Hz, 1 H); MS (GCMS EI) m/z 315
(IM]", 100%).

F

F—F __TMs

NS Z

F

D.  4-flo-2-(triflometyl)-3-((trimetylsilyl)etynyl)benzonitril

Lo nho 20 mL duoc nap 4-flo-3-iodo-2-(triflometyl)benzonitril (0,315 g,
1,00 mmol), Pd(PPh;),Cl, (0,014g, 0,020mmol) va Cul (0,0076g, 0,040 mmol),
va dugc déng kin biang nut cao su. PhMe khan (5 mL) va DIPA (0,210 mL,
1,500mmol) dugc bo sung qua bng tiém va hén hop duge khir khi 10 phat bing
N, trong khi duoc nhtng trong bé siéu am. Etynyltrimetylsilan (0,155 mL,
1,100mmol) dugc bd sung timg giot bing 6ng tiém va nat duoc thay thé bang
nit gap mép c6 bé mit 1am bang PTFE. Hdn hop duoc khudy trong b gia nhiét
6 60°C. Sau khi lam mat hdn hop dugc pha lodng bang EtOAc va dugc loc qua

Celite. Dich loc dugc rira (NH4Cl bdo hoa, nudc, nude muéi), dugc lam khan
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trén Na,SO, va duge ¢d trong chan khéng. Phan cin duoc tinh ché bing séc ky
léng 4p sudt thap (silicagel, gradien rira giai EtOAc / hexan) tao ra 4-flo-2-
(triflometyl)-3-((trimetylsilyl)etynyl)benzonitril (0,231g, hiéu suit 81%) & dang
dau mau cam sang: 'H NMR (400 MHz, CDCl3) & 7,75 (ddd, J = 8,7, 5,0, 0,6
Hz, 1 H), 7,39 (ddd, J = 8,6, 7,8, 0,5 Hz, 1 H), 0,28 (s, 9 H); MS (GCMS EI)
m/z 285 ([M]", 15%), 270 (IM-CH;]", 100%).

¥

o4,
0]

T

E.  ($8)-metyl 2-(dibenzylamino)propanoat

(S)-metyl 2-aminopropanoat hydroclorua (10,0g, 71,6mmol) c6 ban trén
thi truong dugc tao huyén phu trong DMF (35mL) va sau d6 K,CO; (31,7g.
229mmol) dugc béd sung, sau dé 1a benzyl bromua (18,21mL, 158mmol). Hon
hop dugc dé yén dé khudy trong 38 gio ¢ nhiét d6 trong phong. LCMS da cho
thdy c6 su chuyén hoa tét thanh san phdm mong mudn & thoi diém nay. Phan
ung dugc loc va thanh phén ran duoc trang béng EtOAc. Dich loc sau d6 duoc
pha lodng bing nudc va EtOAc va céc 16p dugc phan tach. Phin nuéc duoc
chiét bang nhitng phan nhé EtOAc. Phin hitu co két hop dugc 1am khan trén
Na,S0;, duoc loc, va dugc ¢ dén dang dau nhoét, mau vang. Dau nay sau do
dugc tach sic ky (ISCO, cét silic oxit 120g, 254 collection, gradien chung;
hexan/EtOAc) dé thu dugc san pham mong mubn (15,76g, 75%): MS (ESI) m/z

284 (M+H).

F. ($8)-3-(dibenzylamino)-2-metylbutan-2-ol
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(S)-metyl 2-(dibenzylamino)propanoat (15,76g, 55,6mmol) dugc hoa tan
trong Et;O (400mL) va sau d6 dugc lam mat xudng khoang 0°C. Tiép theo,
metylmagie iodua (27,7mL, 3M) duoc bé sung. Hn hop tré lai trang thai khong
dong nhét véi viée bd sung sau d6. Hon hop dugc cho phép lam 4m dén nhiét do
trong phong. LCMS vao ngay tiép theo (17 gid) da cho thiy su chuyén héa
thanh san phdm mong mubn. Phan ing duoc lam ngimg mot cach tir tlr bang
dung dich nudc bao hoa NH,Cl va sau d6 dugc pha lodng bang nuée va EtOAc.
Céac 16p duogc tach va phﬁn nudc tiép tuc duoc chiét béng EtOAc. Phan hitu co
két hop duoc lam khan trén Na,SO,, duge loc va dugc co dén dang dau mau
vang nhat. LCMS sau khi lam khé k§ da cho thay c6 san phdm mong mubn.

Chat nay duoc st dung truc tiép cho budc tiép theo: MS (ESI) m/z 284 (M+1).

HO NH,

G.  (S)-3-amino-2-metylbutan-2-ol

(5)-3-(dibenzylamino)-2-metylbutan-2-ol (15,76g, 55,6mmol) dugc hoa
tan trong MeOH (250mL) va sau d6 dugc xir ly bang Pd(C) (2,0g, 10% trong
luong kho, 50% nude). Binh phan tmg sau d6 duge lam sach bang céc chu trinh
N, va chan khéng (7 14n) va sau dé duoc nap H, (hai chu trinh chén khéng va
nap khi) dén 65 psi trén thiét bi Fischer Porter. Ap suit binh dugc duy tri & 65
psi trong 2 gid ddu véi viee nap khi khi can. Ap sut nay dugc duy tri sau 2 gid.
Phan tng dugc khudy qua dém & nhiét do phong. Binh phan ing duoc 1am sach
bang céc chu trinh thay thé chan khong va N,. Chat xtic tac dugc loc bing Celite
va banh loc dugc trang béng MeOH. Nuéc duoc bd sung vao banh loc dé giam
thiéu kha nang bat chay. Dich loc duge ¢ cin thén téi mau vang nhat, chét long
dac (5,60g, 98%) nho thiét bi cat quay (40 torr 45°C), sau dé bang chung cét
chan khong cao. 'HNMR duoc khéng dinh khong c6 mit metanol. Viéc cét qua
lau trong chan khong cao s& dan dén tdn hao san pham: 'H NMR (400 MHz,
DMSO-dj) 8 4,12 (bs, 1 H), 2,57 (q, J= 6,5 Hz, 1 H), 1,40 (bs, 2 H), 1,03 (s, 3
H), 1,00 (s, 3 H), 0,90 (d, J= 6,7 Hz, 3 H).
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H.  (S)-1-(3-hydroxy-3-metylbutan-2-yl)-4-(triflometyl)-1H-indol-5-

cacbonitril

4-flo-2-(triflometyl)-3-((trimetylsilyl)etynyl)benzonitril (0,063g, 0,221
mmmol), (S)-3-amino-2-metylbutan-2-ol (0,060g, 0,582mmol) va DIEA (0,077
mL, 0,442mmol) dugc két hop trong NMP (0,5mL) va dugc gia nhiét dén 90°C.
LCMS sau khi gia nhiét trong 9 gi¢r d& cho thdy c6 su chuyén héa tdt thanh chat
trung gian anilin va sy tao thanh indol mong mubn. Hon hop dugc 1am mat t&i
nhiét do trong phong va sau d6 dugc xir Iy bing KOtBu (1,98mL, 1M trong
THF). Bazo khong chuyén hoa thanh indol mong mudn mic du gia nhiét. Hon
hop duoc 1am nglmg bang dung dich nudc bdo hdoa NH,Cl, va sau dé dugc chiét
bang EtOAc. Phin doan hitu co két hop duoc co téi dang diu mau vang va sau
d6 duge pha lodng bing NMP (1mL). Viéc bd sung thém KOtBu (1,98mL, 1M
trong THF) tao ra dung dich mau nau t6i ma duoc gia nhiét dén 50°C. LCMS
sau 0,5 gi& d4 cho thiy sy chuyén hoéa thanh indol mong mudn. Phan ung lai
dugc lam ngimg bang dung dic nudce bdo hoa NH,Cl va sau d6 dugc chiét bang
EtOAc. Phan hitu co két hop dugc c6 téi dang dau mau vang va sau d6 duogc
tach sic ky (ISCO, loai tiéu chuén, hex/EtOAc, 24 g silica) d& thu duoc san
phim mong mudn. Hdn hop tiép theo duoc trai qua qud trinh ban diéu ché pha
dao (Agilent, phat hién & 230 nm) dé thu dwoc san phdm mong mudn & dang
gbom khong mau: MS (ESI): m/z 297 (MH+).

Vidu 22
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(R)-1-(3-hydroxy-3-metylbutan-2-yl)-4-(triflometyl)-1H-indol-5-cacbonitril

Hop chét nay duoc téng hop bang phuong phép tuong tu vGi phuong
phép néu trong vi du 21 bét dau tir (R)-metyl 2-aminopropanoat, hydroclorua cé
ban trén thi truong: MS (ESI): m/z 297 (MH+).

Vidu23

(R)-1-(3-hydroxy-3-metylbutan-2-yl)-4-(triflometyl)indolin-5-cacbonitril

Dung dich chta (R)-1-(3-hydroxy-3-metylbutan-2-yl)-4-(triflometyl)-1H-
indol-5-cacbonitril (Vi du 22) (0,017g, 0,057mmol) trong TFA (1,5mL), trong
bé d4, duoc bé sung NaCNBH; (0,0721g, 1,148mmol) thanh cac phin. Sau khi
khuéy trong bé 1am lanh trong gan 1 gio, hdn hop phan tng dugc ¢6 mot phan.
Phan can duoc hoa tan trong CH,Cl, (20 mL) va dugc rira béng 0,5 N NaOH (10
mL). Pha hitu co duoc rira bing 0,5 N NaOH (1x10mL) va nuéc mudi, duoc
lam khan trén Na,SO,, duoc loc va duogc c¢d. Phan can dugc tach sic ky trén
silicagel stir dung gradien 10-40% EtOAc-hexan dé thu duoc (R)-l-(3-hydroxy-
3-metylbutan-2-yl)-4-(triflometyl)indolin-5-cacbonitril: MS (ESI): m/z 299
(M+H).

Vidu?24

1-(2-hydroxy-2-metylpentan-3-yl)-4-(triflometyl)- 1 H-indol-5-cacbonitril
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A.  Metyl 2-(5-xyano-4-(triflometyl)-1H-indol-1-yl)butanoat

Hop chét nay duoc téng hop bing phuong phdp tuong tu véi phuong
phap néu trong vi du 1 st dung 4-(triflometyl)-1H-indol-5-cacbonitril va metyl
2-bromobutanoat: MS (ESI): m/z 311 (MH+).

B. 1-(2-hydroxy-2-metylpentan-3-yl)-4-(triflometyl)-1H-indol-5-cacbonitril

Hop chat nay duoc téng hop bing phuong phép tuong tu vGi phuong
phap néu trong vi du 4 s dung metyl 2-(5-xyano-4-(triflometyl)-1H-indol-1-
yl)butanoat: MS (ESI): m/z 311 (MH+).

Vidu 25

1-(1-(metylthio)propan-2-yl)-4-(triflometyl)-1H-indol-5-cacbonitril

Hop chit nay duoc téng hop trong 3 budc, bit dau véi metyl 2-(5-xyano-
4-(triflometyl)-1H-indol-1-yl)propanoat (Vi du 19A) st dung phuong phép
tuong tu vdi phuong phdp duge mé ta trong vi du 7 va 8: MS (ESI): m/z 299
(MH+).

Vidu26
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1-(1-(metylsulfonyl)propan-2-yl)-4-(triflometyl)- 1H-indol-5-cacbonitril
Hop chét nay duoc tong hop bang phuong phap tuong tu véi phuong
phap néu trong vi du 9 st dung 1-(1-(metylthio)propan-2-yl)-4-(triflometyl)-1H-
indol-5-cacbonitril (Vi du 25): MS (ESI): m/z 331 (MH+).

Vidu?27
FhF
N
A\
8

Oﬁﬁ\
(R)-1-(1-(metylsulfonyl)propan-2-yl)-4-(triflometyl)- 1 H-indol-5-cacbonitril

HoN

A.  (R)-1-(metylthio)propan-2-amin
Budce 1

Dung dich chtra (R)-2-aminopropan-1-ol ban trén thi truong (5g, 66,6
mmol) trong MeCN (20mL), trong bé d4, dugc bd sung rét tir ti, tung giot, axit
closulfonic (4,46mL, 66,6mmol) (tda nhiét rat mach). Két tua dang gdbm c6 mau
be dugc tao ra. Hon hop phan tmg duoc gt trong bé lam lanh trong ~10 phut,
va sau d6 & nhi¢t d trong phong trong ~ 30 phut. Hon hop phan tmg duge cao
bang ban cao dé hoa ran két tia dang gdém. Sau it phut, chat rin mau be duoc tao

ra. Sau khi khudy tiép trong ~ 10 phut, chat rin duoc thu gom bing cach loc,
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duoc rua lan luot béng MeCN (40mL) va hexan (100mL), va duoc lam kho
bing cach hut khéng khi trong ~ 40 phut. Chit trung gian ((R)-2-aminopropyl
hydro sulfat, c6 trong lugng 0,46g (hiéu suat ~ 96%).

Budc 2:

Dung dich chira natri thiomethoxit (5,60g, 80mmol) trong nuéc (20mL)
dugc bd sung NaOH rén (2,66, 66,6mmol) theo timg phan trén ~ 10 phut. Sau
d6, chét trung gian tir bude 1 duogc bd sung & dang ran trong ~ 5 phit. Hon hop
sau d6 dugc gia nhiét & 90 °C trong ~10 gid. Hon hop phéan ung 14 hai pha. Sau
khi 1am mat, MTBE (20mL) dugc bd sung, va pha hitu co (mau nau) dugc tach.
Pha nuéc duge chiét bing MTBE (2 x 20mL). Pha hitru co ban dau duoc rira
bang 1N NaOH (15mL) (pha nay duoc loai bé hiu hét mau). Pha nuéc c6 tinh
bazo dugc chiét lai bing MTBE (2 x 20mL). Tt ca cac pha ete dugc két hop,
dugc lam khan trén Na,SO,, dugc loc, va dugce b (can trong vi san pham d& bay
hoi) dé thu duoc san pham thé & dang dau mau vang sang: 'H NMR (400 MHz,
DMSO-ds) 6 2,91-2,87 (m, 1 H), 2,43-2,31 (m, 2 H), 2,04 (s, 3 H), 1,50 (bs, 2
H), 1,01 (d, J= 6,3 Hz, 3 H).

Phuong phap téng hop khéc cta vi du 27A:
H,N

S—

(R)-1-(metylthio)propan-2-amin hydroclorua

A.  (R)-2-((tert-butoxycarbonyl)amino)propyl metansulfonat
Bude 1

(R)-2-aminopropan-1-ol ban trén thj trudng (135g, 1797mmol) dugce hoa
tan trong MeOH 1350mL). Dung dich dugc lam mat dén 5°C bang bé d4, sau dé
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Boc,0 (392g, 1797mmol) dugc bd sung & dang dung dich trong MeOH (1000
mL). Nhiét d6 phan tng duge duy tri duéi 10°C. Sau khi bd sung, bé 1am mat
dugc loai bd, va hon hop duge khudy trong 3 gio. MeOH duogc loai bo trong
chan khéng (binh cit quay: 50°C). Phan cin thu dugc & dang dau khong mau ma
dugc héa ran qua dém dén chat rén mau trdng. Chét nay dugc st dung cho budc

tiép theo.
Budc 2

Phan cin dugc hoa tan trong CH,Cl, (1200mL) va NEt; (378mL, 2717
mmol) dugc bd sung, sau d6 hon hop duge 1am mat trén bé da. Tiép theo, MsCl
(166,5mL, 2152mmol) dugc bd sung trong ~2 gio, trong khi duy tri nhiét do
phan Gng dudi 15°C. Hon hop dugce khudy trong bé da trong 1 gio, sau do bé
ndy dugc loai bo. Hon hop dugc khudy trong 3 ngay, sau dé dugc rira bing dung
dich 10% NaOH (500mL 3 1n), sau d6 bang nudc. Pha hitu co duoc lam khan
trén MgSO,, duoc loc, sau d6 duge cit (cét quay, bé nuée 50°C. Can chua tinh
khiét duoc hoa tan trong hon hop bao gdm 500mL EtOAc (500mL) va MTBE
(500mL) va sau d6 dugc chiét bang nudc dé loai bd tht cac cac mudi tan trong
nuéce. Pha hitu co duge lam khan trén MgSO,, dugc loc, sau dé duge cat dé thu
dugc cin rin mau trdng: "H NMR (400 MHz, DMSO-dp) § 6,94-6,92 (m, 1 H),
4,02 (d, J= 5,8 Hz, 2 H), 3,78-3,71 (m, 1 H), 3,16 (s, 3 H), 1,38 (s, 9 H), 1,06
(d, J=6,8 Hz, 3 H).

CjLN’H
7LO )\\s\

B.  (R)-tert-Butyl (1-(metylthio)propan-2-yl)carbamat

NaSMe (30 g, 428 mmol) duoc khudy véi DMF (200mL) dé tao ra huyén
phu. Tiép theo, (R)-2-((tertbutoxycarbonyl)amino)propyl metansulfonat (97g,
383mmol) dugc bo sung timng giot trong khi nhiét d6 duoc duy tri duéi 45°C (téa
nhiét). Sau khi b6 sung, hdn hop dugc khudy trong 2 gid, sau dé toluen (100

mL) dugc bd sung. Hon hop dugc rira bang nude (500mL, 4 X), sau do duogc lam

-57-



23933

khan véi MgSO,, va duoc loc. Dich loc dugce cét loai (cét quay) tdi dang dau
mau vang nhat: 'H NMR (400 MHz, DMSO-ds) 6 6,77-6,75 (m, 1 H), 3,60-3,54
(m, 1 H), 2,54-2,50 (m, 1 H), 2,43-2,38 (m, 1 H), 2,05 (s, 3 H), 1,38 (s, 9 H),
1,08 (d, /J=7,8 Hz, 3 H).

HoN

S—

C.  (R)-1-(metylthio)propan-2-amin hydroclorua

Acetyl clorua (150mL,) duoc bd sung vao dung dich c6 khudy chira
MeOH (600mL) dugc lam mat bang bé da. Hon hop dugc khudy trong 30 phut
trong bé d4, sau do duoc bd sung (R)-tert-butyl (1-(metylthio)propan-2-
yl)carbamat (78g, 380mmol). Hon hop duoc khudy & nhiét do trong phong trong
2 git, (CO,, (CH;),C=CH, thoat ra) va sau d6 dugc cit thanh chit rin mau
traing: 'H NMR (400 MHz, DMSO-d) & 8,22 (bs, 3 H), 3,36-3,29 (m, 1 H),
2,80-2,75 (m, 1 H), 2,64-2,59 (m, 1 H), 2,10 (s, 3 H), 1,27 (d, J= 6,6 Hz, 3 H).

D.  (R)-1-(1-(metylthio)propan-2-yl)-4-(triflometyl)-1H-indol-5-cacbonitril

Hbn hop gdm 4-flo-2-(triflometyl)-3-((trimetylsilyl)etynyl)benzonitril (Vi
du 21D, 1,16g, 4,07mmol), (R)-1-(metylthio)propan-2-amin (0,599g, 5,69
mmol) va DIEA (1,42mL, 8,13mmol) trong DMSO (7mL) dugc gia nhiét (6ng
gan kin) ¢ 100°C trong 50 phut. Sau khi lam maét, hdn hop phan Gng dugc pha
lodng bing EtOAc (50mL) va dugc rira bang nude (3 OmL). Pha hitu co duoc rira
béng nudc va nude mudi, dugc 1am khan trén Na,SO,, dugc loc va duoce cd dé
thu duogc chat trung gian anilin. Chat trung gian nay dugc hoa tan trong NMP
(7mL), duoc xir ly bangKOtBu (1 M trong THF) (5,69mL, 5,60mmol) va duoc
gia nhiét & 50°C. Phan tng dugc giam sat bing LCMS, va dudng nhu hoan toan
sau 40 phut. Sau khi 1am mat, hdn hop phan tng duoc pha lodng bang EtOAc
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(40mL) va duoc rira bang nudc (30mL). Pha hitu co duge rira bang thém bing
nude va nude mudi, dugc lam khan trén Na,SO,, duoc loc va duge c6. Phan cin
dugc tach sic ky trén silicagel st dung gradien 5-40% EtOAc-hexan dé thu
duogc chét trung gian thioete: MS (ESI): m/z 299 (MH+).

N

.

05—
el

E.  (R)-1-(1-(metylsulfonyl)propan-2-yl)-4-(triflometyl)-1H-indol-5-

cacbonitril

Dung dich dugc 1am lanh bing d4 chira (R)-1-(1-(metylthio)propan-2-yl)-
4-(triflometyl)-1H-indol-5-cacbonitril (0,560g, 1,88mmol) trong MeOH (10 mL)
dugc bd sung dung dich chira Oxon (4,04g, 6,57mmol) trong nude (10 mL). Sau
50 phut, hdn hgp phan tng dugc pha lodng bing nudce (30mL) va duoc chiét
bang EtOAc (50mL). Pha hitu co duoc ria bang nudc mudi, duge lam khan trén
Na,S0,, duoc loc va duge cd. Phan cin dugc tich séc ky trén silicagel st dung
100% CH,Cl, dé thu dugc (R)-1-(1-(metylsulfonyl)propan-2-yl)-4-(triflometyl)-
1H-indol-5-cacbonitril ¢ dang bot mau tréng ma duoc két tinh tir CH,Cly/hexan
dé thu dwoc chit ran mau tring (0,508 g, 79% yield): 'H NMR (400 MHz,
DMSO-dg) 6 8,17 (d, J= 8,6 Hz, 1 H), 8,12 (d, J=3,5 Hz, 1 H), 7,81 (d, J=38,5
Hz, 1 H), 6,87-6,84 (m, 1 H), 5,43-5,35 (m, 1 H), 4,01 (dd, J = 14,8, 8,6 Hz, 1
H), 3,83 (dd, J= 14,8, 4,9 Hz, 1 H), 2,77 (s, 3 H), 1,59 (d, J= 6,8 Hz, 3 H); MS
(ESI): m/z 331 (M+H).

Vidu 28
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(R)-1-(1-(metylsulfonyl)propan-2-yl)-4-(triflometyl)indolin-5-cacbonitril

Hop chét nay duoc téng hop bing phuong phép tuong tu vdi phuong
phdp néu trong vi du 23 st dung (R)-1-(1-(metylsulfonyl)propan-2-yl)-4-
(triflometyl)-1H-indol-5-cacbonitril (Vi du 27): MS (ESI): m/z 333 (M+H).

Vidu29

1-(1-(metylthio)butan-2-yl)-4-(triflometyl)-1H-indol-5-cacbonitril

Hop chat nay duoc téng hop trong 3 budc, bit diu v6i metyl 2-(5-xyano-
4-(triflometyl)-1H-indol-1-yl)butanoat (Vi du 24A) st dung phuong phép twong
tu v6i phuong phdp duoc mo ta trong vi du 7 va 8: MS (ESI): m/z 313 (MH+).

Vidu 30

_S—
7\
"%

1-(1-(metylsulfonyl)butan-2-yl)-4-(triflometyl)-1H-indol-5-cacbonitril

Hop chéit nay duoc téng hop bing phuong phép tuong tu vdi phuong
phap néu trong vi du 9 sir dung 1-(1-(metylthio)butan-2-yl)-4-(triflometyl)-1H-
indol-5-cacbonitril (Vi du 29): MS (ESI): m/z 345 (MH+).

Vidu3l
Ci

NS
A\
pG
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4-clo-1-(3-oxobutan-2-yl)-1H-indol-5-cacbonitril

Hop chit nay dugc téng hop bing phuong phap tuong tu v4i phuong
phap néu trong vi du 1 sir dung 4-clo-1H-indol-5-cacbonitril (xem, vi du,
US2008139631A1) va 3-bromobutan-2-on: MS (ESI): m/z 247 (MH+).

Vidu 32
Cl

Na
RER
N

OH

(8)-4-clo-1-(3-hydroxy-3-metylbutan-2-yl)-1H-indol-5-cacbonitril

A. 2-clo-4-flo-3-iodobenzonitril

Dung dich méi diéu ché chira LDA (33,7mmol) trong THF khan (30mL)
& -78°C dugc bd sung dung dich chira 2-clo-4-flobenzonitril c¢6 ban trén thi
truong (5,00g, 32,1mmol) trong THF (10mL), timg giot & tbc d6 sao cho nhiét
d6 bén trong dugc duy tri < -70°C. Hon hop duoc khudy trong 2 gid va dung
dich chira iot (8,97g, 35,4mmol) trong THF (20mL) dugc bd sung timg giot
(nhiét d§ < -70°C). Hon hop dugc khudy 30 phut, dugc loai bé ra khoi bé 1am
mat va duoc lam ngimg phan mg bang cach bd sung 10% Na,S,0;. Hén hop
duoc rét vao trong nudce va duge chiét bang EtOAc (x3). Cac 16p hitu co két hop
dugc rira (nude, nude mudi), duoc 1am khan trén Na,SO, va dugc c6 trong chan
khong. Phan cin duoc hoa tan trong lugng nhé CH,Cl, va dugc loc qua dém
silica (25% EtOAc/hexan eluent). C4c phan doan chira san pham chinh dugc c6
trong chan khong va phan cin duoc két tinh tir heptan tao ra 3,24g chat rin mau
niu vang. Dich cdi dugc ¢6 va phan cin dugc tinh ché bang sic ky nhanh
(gradien rira giai EtOAc / hexan) tao ra 2,85 g chit rdn mau vang nhat. C4c chét

ran duoc két hop dé thu duoc 2-clo-4-flo-3-iodobenzonitril (6,09¢g, hiéu suét 67
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%): '"H NMR (400 MHz, CDCl3) § 7,70 (dd, J = 8,6, 5,5 Hz, 1 H), 7,08 (dd, J =
8,6, 6,8 Hz, 1 H); MS (GCMS EI) m/z 281 (M],100%).

N Cl TMS
X Z

F

B.  2-clo-4-flo-3-((trimetylsilyl)etynyl)benzonitril

Binh chiu 4p bang thuy tinh c6 thanh diy dugc nap 2-clo-4-flo-3-
iodobenzonitril (2,815g, 10,00mmol), Pd(PPh;),Cl, (0,351g, 0,500mmol), va
Cul (0,095g, 0,500mmol) va dugc déng kin bing nut cao su. THF khan (25 mL)
va DIPA (4,22mL, 30,0mmol) duoc bd sung bang bng tiém va hon hop dugc
khir khi 10 phut bang cach phun khi N, trong khi dugc nhung trong bé lam sach
bang siéu 4m. Hon hop d3 duoc lam sach nay duoc bd sung etynyltrimetylsilan
(4,24mL, 30,0mmol), binh dugc gin kin lai bing nat PTFE, va hdn hop duoc
khudy trong bd gia nhiét & 50°C. Sau 41 gi®, hon hop dugc 1am mat va dugc rot
vao NH4Cl ntra bao hoa. Toan bd dung dich dugc loc qua dém loc Celite va dich
loc duge chiét bang EtOAc (x3). Céc 16p hitu co két hop duge rira (nude, nude
mubi), dugc 1am khan trén Na,SO, va duge cb trong chan khong. Phan cin duoc
tinh ché bang sic ky long ap sut thdp (silicagel, gradien rtra giai EtOAc /
hexan) tao ra 2-clo-4-flo-3-((trimetylsilyl)etynyl)benzonitril (2,29 g, hiéu suét
91%) & dang chat ran mau vang nhat: 'H NMR (400 MHz, CDCL;) § 7,60 (dd,
J=38,7,5,4Hz,1H),7,12 (dd, J=8,7, 7,9 Hz, 1 H), 0,30 (s, 9 H); MS (GCMS
El) m/z 251 (IM]", 14%), 236 ([M-CH;]", 100%).

Nx
\
N
" OH

C.  (8)-4-clo-1-(3-hydroxy-3-metylbutan-2-yl)-1H-indol-5-cacbonitril

Hon hop gdém 2-clo-4-flo-3-((trimetylsilyl)etynyl)benzonitril, (0,229g,
0,91mmol), (S)-3-amino-2-metylbutan-2-ol (Vi du 21E) (0,113g, 1,092mmol),
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va K,COs (0,252¢g, 1,820mmol) trong NMP khan (3mL) duoc khudy trong bd
gia nhiét & 60°C trong N, trong 2 gid. Cul (0,017g; 0,091 mmol) duoc bd sung
va hén hgp dugce 1am néng bang vi séng (140°C) trong 30 phut. Hon hop phan
Umg duoc rot vao trong EtOAc/nudce va toan bd duge loc qua tdm loc Celite. C4c
16p dich loc dugc tach va 16p nude duge chiét bing EtOAc (x2). Céc 16p hitu co
két hop dugc loc (Whatman #2), rira (nudc, nude muéi), duoc lam khan trén
Na,SO, va duge c6 trong chan khong. Phan can duoc tinh ché bang sic ky 1ong
ap suét thap (silicagel, gradien rua gidi EtOAc / hexan) tao ra (S)-4-clo-1-(3-
hydroxy-3-metylbutan-2-yl)-1H-indol-5-cacbonitril (0,148g, hiéu sudt 62 %) &
dang chat rin mau vang nhat: 'H NMR (400 MHz, CDCL3) & 7,50 (d, 1 H), 7,42
- 7,39 (m, 1 H), 7,39 - 7,34 (m, 1 H), 6,74 (d, J = 3,3 Hz, 1 H), 4,41 (q, J = 7,0
Hz, 1 H), 1,60 (d, J = 7,1 Hz, 3 H), 1,41 (s, 1 H), 1,33 (s, 3 H), 1,09 (s, 3 H);
MS (LCMS ES+) m/z 263 ([M+H]", 88%), 304 ({{M+H]+MeCN}", 100%).

Vi du 33
N\\ Cl
\CE\>
H

OH

(R)-4-clo-1-(3-hydroxy-3-metylbutan-2-yl)-1H-indol-5-cacbonitril

Dung dich chra (R)-3-amino-2-metylbutan-2-0l (dugc tao ra bang
phuong phap tuong tu nhu trong Vi du 21G st dung (S)-metyl 2-
aminopropanoat, hydroclorua c¢6 ban trén thi truong) (0,1084g, 1,051mmol) va
2-clo-4-flo-3-((trimetylsilyl)etynyl)benzonitril (Vi du 32B) (0,212g, 0,841
mmol) trong NMP khan (4mL) & nhiét do trong phong dugc bd sung DBU
(0,475mL, 3,15mmol), nhé giot qua dng tiém. Lo nhd phan ung dugc gin kin
bang nit gap mép va duge dun néng bing vi séng (140°C) trong 40 phut. Sau
khi 1am mét hon hgp dugce rét vao trong NaHCO; bdo hoa va duge chiét bang
EtOAc (x3). Cac 16p hitu co két hop duge ria (nude, nude mudi), dugc lam
khan trén Na,SO, va dugc cd trong chan khong. Phan cin duge tinh ché bing

HPLC diéu ché (C18 pha tinh, gradien MeCN / nuéc véi 0,1% chit bd sung
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TFA) tao ra (R)-4-clo-1-(3-hydroxy-3-metylbutan-2-yl)-1H-indol-5-cacbonitril
(0,0188 g, hiéu suit 7 %) & dang mang mau nau vang: 'H NMR (400 MHz,
CDCl3) 6 7,50 (d, J = 3,4 Hz, 1 H), 7,41 (d, J = 8,6 Hz, 1 H), 7,37 (d, J = 8,6
Hz, 1 H), 6,74 (d, J = 3,3 Hz, 1 H), 4,41 (g, J = 7,0 Hz, 1 H), 1,60 (d, J = 7,0
Hz, 3 H), 1,33 (s, 3 H), 1,10 (s, 3 H); MS (LCMS ES+) m/z 263 ([M+H]",
52%), 304 ({{M+H] + MeCN}", 100%).

Vi du 34

4-clo-1-(2-hydroxy-2-metylpentan-3-yl)-1H-indol-5-cacbonitril

H(ﬁ:L NH,

A.  3-amino-2-metylpentan-2-ol

Hop chit nay duoc tdng hop bing phuong phap tuong tu véi phuong
phép néu trong vi du 21G bét diu v6i metyl 2-aminobutanoat hydroclorua bén
trén thi truong: 'H NMR (400 MHz, CDCl;) & 2,37-2,35 (m, 1 H), 1,69-1,64
(m, 2 H), 1,19 (s, 3 H), 1,05 (s, 3 H), 1,01-0,98 (m, 3 H).

N&
A\
N
4

B.  4-clo-1-(2-hydroxy-2-metylpentan-3-yl)-1H-indol-5-cacbonitril

Hbn hop gém 2-clo-4-flo-3-((trimetylsilyl)etynyl)benzonitril (Vi du 32B)
(0,163g, 0,647mmol), 3-amino-2-metylpentan-2-ol (0,091g, 0,776mmol), va
K,CO; (0,179g, 1,294mmol) trong NMP khan (3mL) dugc khudy trong bd gia
nhiét & 60°C trong N,. Sau 18 gio, hdn hop dugc lam néng bing vi song
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(140°C) trong 15 phit. Sau khi lam mat hdn hgp dugc rét vao trong nude va
duge chiét bang EtOAc (x3). Céc 16p hitu co két hop dugc rira (nude, nudc
mubi), duoc lam khan trén Na,SO, va duoc cb trong chan khong. Phan cin duoc
tinh ché bing sic ky long 4p suat thip (silicagel, gradien ria giai EtOAc /
hexan) tao ra 4-clo-1-(2-hydroxy-2-metylpentan-3-yl)-1H-indol-5-cacbonitril
(0,0761 g, hiéu suét 43 %) & dang gém mau vang.: 'H NMR (400 MHz, CDCl)
0748 (d,J=22Hz 1H),742(d,J=28,6Hz 1 H),735(d,J=238,7Hz 1H),
6,77 (d, J = 3,3 Hz, 1 H), 4,07 (dd, J = 11,6, 3,6 Hz, 1 H), 2,09 (m, J = 3,6 Hz,
2 H), 1,44 (s, 1 H), 1,35 (s, 3 H), 1,08 (s, 3 H), 0,65 (t, J = 7,3 Hz, 3 H); MS
(LCMS ES+) m/z 277 (IM+H]", 70%), 318 ({{M+H]+ MeCN}", 100%).

Vidu35
N\\ Cl
N
L8]
OH
4-clo-1-(3-hydroxy-2,3-dimetylbutan-2-yl)-1H-indol-5-cacbonitril

OH

A.  3-amino-2,3-dimetylbutan-2-ol

Hop chét nay duoc téng hop bing phuong phép tuong tu véi phuong
phap néu trong vi du 21G bat dau tir metyl 2-amino-2-metylpropanoat ban trén
thi truong: 'H NMR (400 MHz, CDCL3) 6 1,18 (s, 6 H), 1,16 (s, 6 H).

Cl

NS
A\
o
OH

B.  4-clo-1-(3-hydroxy-2,3-dimetylbutan-2-yl)-1H-indol-5-cacbonitril

Lo nho dugc sdy khé trong 106 duge nap 3-amino-2,3-dimetylbutan-2-ol
(0,063g, 0,539mmol), 2-clo-4-flo-3-((trimetylsilyl)etynyl)benzonitril (Vi du
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32B) (0,113g, 0,449mmol), va K,CO; (0,137g, 0,988mmol) va duoc déng kin
bang nat cao su. NMP khan (3mL) duoc bd sung bing bng tiém va hdn hop
dugc khudy trong bd gia nhiét & 60°C trong N,. Sau 1 gio, lo nhé nay duoc gin
kin bing Nt gip mép cé bé mit lam bang PTFE va duoc lam néng bang vi song
trong 1 gio & 140°C, sau d6 1a 45 phut & 160°C (véi viée lam mat bang khong
khi). Hon hop dugc rét vao trong nudc/EtOAc va toan bo dugc loc qua tdm loc
Celite. Cac 16p dich loc dugc tach va 16p nuée duge chiét bing EtOAc (x2). Cac
16p hitu co két hop dugc rira (nudce, nude muéi), duoc lam khan trén Na,SO, va
duge ¢ trong chan khong. Phan can duogc tinh ché bang HPLC diéu ché (C18
pha tinh, gradien MeCN / nudc véi 0,1% chét bd sung TFA) tao ra 4-clo-1-(3-
hydroxy-2,3-dimetylbutan-2-yl)-1H-indol-5-cacbonitril (0,0066g, hidu sut 5 %)
¢ dang rin mau nau vang (d¢ tinh khiét khoang 85%): 'H NMR (400 MHz,
CDCl;) 6 7,84 (d, J = 9,0 Hz, 1 H), 7,49 (d, J = 3,5 Hz, 1 H), 7,32 (d, J = 8,9
Hz, 1 H), 6,71 (d, J = 3,4 Hz, 1 H), 1,87 (s, 6 H), 1,20 (s, 6 H); MS (LCMS
ES+) m/z 277 (IM+H]", 65%), 318 ({{M+H] + MeCN}", 100%).

Vidu36
N\\ Cl
N
N
7/

S—

(S)-4-clo-1-(1-(metylthio)propan-2-yl)-1H-indol-5-cacbonitril

Hbn hop gdm 2-clo-4-flo-3-((trimetylsilyl)etynyl)benzonitril (Vi du 32B)
(0,120g, 0,477mmol), (S)-1-(metylthio)propan-2-amin (0,075g, 0,715mmol) (vé
co ban dugc diéu ché nhu duge méd ta trong US2005182275A1) va DIEA
(0,166mL, 0,953mmol) trong DMSO (2 mL) dugc gia nhiét (dng gén kin) &
100°C trong 45 phut. Sau khi lam mat, hdn hgp phan tng dugc pha lodng bang
EtOAc (25mL) va dugc rira bang nude (20mL). Pha hitu co duoc ria bang nuéc
va nude mudi, dugc lam khan trén Na,SO,, duoc loc va duge ¢ dé thu duoc
chét trung gian (S)-2-clo-3-etynyl-4-((1-(metylthio)propan-2-
yl)amino)benzonitril. Chat trung gian nay dugc hoa tan trong NMP (2mL), duoc
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xur Iy bangKOtBu (1 M trong THF) (1,430mL, 1,430mmol) va dugc gia nhiét &
60 °C. Phan ting dugc giam sat bing LCMS, va sau 45 phut, KOtBu bé sung (1
M trong THF) (1,430mL, 1,430mmol) duoc bd sung va dugc gia nhiét lién tuc
trong 1 gid. Sau khi 1am mat, hén hop phén tmg dugc pha lodng bang EtOAc
(25mL) va dugc rira bang nuée (20mL). Pha hitu co duge ria bang nudc va
nude mudi, duge 1am khan trén Na,SO,, duge loc va duge cb. Phan cin duoc
tach sic ky trén silicagel sir dung gradien 5-30% EtOAc-hexan dé thu duogc (S)-
4-clo-1-(1-(metylthio)propan-2-yl)-1H-indol-5-cacbonitril (0,056g, hiéu suét
42%): MS (ESI): m/z 265 (M+H).

Vidu3?7
Cl
AN
N\
N
/T
oiS\

(S)-4-clo-1-(1-(metylsulfonyl)propan-2-yl)-1H-indol-5-cacbonitril

Hop chit nay duoc tdng hop bing phuong phép tuong tu vdi phuong
phap néu trong Vi du 9 st dung (S)-4-clo-1-(1-(metylthio)propan-2-yl)-1H-
indol-5-cacbonitril (Vi du 36): MS (ESI): m/z 297 (MH+).

Vidu 38
N\\ Cl
N\
.

S—

(R)-4-clo-1-(1-(metylthio)propan-2-yl)-1H-indol-5-cacbonitril

Hop chét nay duogc tong hop bang phuong phap tuong tu véi phuong
phap néu trong vi du 36 sir dung 2-clo-4-flo-3-((trimetylsilyl)etynyl)benzonitril
(Vi du 32B) va (R)-1-(metylthio)propan-2-amin (Vi du 27C): MS (ESI): m/z
265 (M+H).
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Vidu39
Cl
N
\
p
0=9—
0

(R)-4-clo-1-(1-(metylsulfonyl)propan-2-yl)-1H-indol-5-cacbonitril

Hop chét nay duoc tdng hop bing phuong phap tuong tu véi phuong
phap néu trong vi du 9 st dung (R)-4-clo-1-(1-(metylthio)propan-2-yl)-1H-
indol-5-cacbonitril (Vi du 38): MS (ESI): m/z 297 (MH+).
Vidu 40

(S)-1-(3-hydroxy-3-metylbutan-2-yl)-1H-indol-4,5-dicacbonitril

Br
Br\ijil
F

A. 1,2-dibromo-4-flo-3-iodobenzen

Dung dich chita LDA méi diéu ché (33,9mmol) trong THF khan (100
mL) & -78°C duoc bd sung dung dich chia 1,2-dibromo-4-flobenzen (4mL,
32,3mmol) trong THF (8mL), timg giot & tc dd sao cho nhiét do bén trong
duoc duy tri < -70°C. Hon hop dugc khudy 30 phut va iot (9,02g, 35,5mmol)
duoc bd sung trong mét phan. Hon hop duoc khudy 30 phut, dugc lam ngung
phéan g bang cach bd sung 10% Na,$,05, va duge loai bé ra khéi bé 1am mat.
Sau khi 1am 4m hdn hop dugc rét vao trong nudc va duge chiét bing EtOAc

(x3). Lép hitu co két hop dugc ria (nudc, nudc muéi), duoc lam khan trén
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Na,SOy4 va duge c6 trong chan khéng. Can duoc rira giai tir 16p dém silicagel
(hexan — 2% EtOAc/hexan) va dugc két tinh lai tr MeOH-nuéc tao ra 1,2-
dibromo-4-flo-3-iodobenzen (8,59 g, hiéu suat 70 %) & dang chét rin mau trang:
"H NMR (400 MHz, CDCl;) 6 7,64 (dd, J=8,8,5,5Hz, 1 H), 6,93 (dd, J = 8,8,
7,0 Hz, 1 H); MS (GCMS EI) m/z 378 ([M]", dong vi Br, 56%), 380 ([M]", dong
vi Br, 100%), 382 ([M]", dong vi Br, 51%).

Br TMS
Br\CK
F

B.  ((2,3-dibromo-6-flophenyl)etynyl)trimetylsilan

Binh thiy tinh c¢6 thanh diy dwoc nap 1,2-dibromo-4-flo-3-iodobenzen
(8,31g, 21,88mmol), Pd(PPh;),Cl, (0,768g, 1,094mmol), va Cul (0,292g,
1,532mmol) va dugc déng kin bing nat cao su. THF khan (30mL) va DIPA
(30,8mL, 219mmol) dugc bd sung bing 6ng tiém va hdn hop dugc khir khi 10
phiit bing cach suc khi N, trong khi dugc nhing trong bé siéu am.
Etynyltrimetylsilan (3,40mL, 24,07mmol) dugc bd sung bang dng tiém va nut
dugc thay thé bang nit PTFE. Hon hop dugc khudy trong bé dau & 40°C. Sau 40
gid, hon hop dugc 1am mat, dugc pha lodng bing EtOAc va dugc loc qua lop
dém Celite. Dich loc duogc rira (NH,Cl1 x2 bdo hoa, nudc, nude muéi), dugc lam
khan trén Na,SO, va dugc c6 trong chan khong. Phan cin dugc tinh ché béng
sdc ky 1ong ap suét thap (silicagel, gradien rtra giai EtOAc / hexan) tao ra ((2,3-
dibromo-6-flophenyl)etynyl)trimetylsilan (6,08g, 17,37mmol, hiéu suat 79 %) &
dang dau mau vang: 'H NMR (400 MHz, CDCl3) 6 7,53 (dd, J = 8,9, 5,4 Hz, 1
H), 6,95 (dd, J = 8,9, 8,1 Hz, 1 H), 0,29 (s, 9 H); MS (GCMS EI) m/z 348
(IM]", dong vi Br, 18%), 350 ([M]", ddng vi Br, 34%), 352 ([M]", ddng vi Br,
18%), 333 ([M-CHs]", ddng vi Br, 56%), 335 ([M-CH;]", ddng vi Br, 100%),
337 (IM-CH3]", ddng vi Br, 54%).
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C.  4-flo-3-((trimetylsilyl)etynyl)phtalonitril

Binh ciu d& sdy kho trong 10 dugc nap ((2,3-dibromo-6-
flophenyl)etynyl)trimetylsilan, (6,08g, 17,37mmol), Zn(CN), (2,039g, 17,37
mmol), Pd,(dba); (0,477g, 0,521mmol), va dppf (0,481g, 0,868mmol) va duoc
déng kin bing nut cao su. DMAC khan (25mL) va PMHS (0,344mL,
17,37mmol) dugce bo sung bang éng tiém va hdn hop dugc khir khi 10 phut bang
cach suc khi N, trong khi dugc nhing trong bé lam sach béng siéu &m. Hon hop
- duoc khudy trong bé dau ¢ 100°C duéi nito. Sau 26 gid hén hop dugc 1am mat,
dugc rét vao NaHCO; bdo hoa va duge chiét bang EtOAc (x3). Céc 16p hitu co
két hop dugc rua (nudc, nude muéi), dugc lam khan trén Na,SO, va dugc ¢
trong chan khong. Phin cin dugc tinh ché bang sic ky long 4p suét thép
(silicagel, gradien rua giai EtOAc / hexan) tao ra 4-flo-3-
((trimetylsilyl)etynyl)phtalonitril (2,98 g, hiéu suat 71 %) & dang rén mau nau
vang: 'H NMR (400 MHz, CDCl;) & 7,72 (dd, J =8,7,4,7Hz, 1 H), 7,43 (dd, J
= 8,6, 8,0 Hz, 1 H), 0,32 (s, 9 H); MS (GCMS EI) m/z 242 (M]", 7%), 227
(IM-CH;]", 100%).

D.  (S)-1-(3-hydroxy-3-metylbutan-2-yl)-1H-indol-4,5-dicacbonitril

Lo nho duoc siy kho trong 10 duoc nap (S)-3-amino-2-metylbutan-2-ol
(Vi du 21G) (0,064g, 0,622mmol), 4-flo-3-((trimetylsilyl)etynyl)phtalonitril
(0,126g, 0,518mmol), va K,CO; (0,143g, 1,036mmol) va dugc déng kin béng
nit cao su. NMP khan (3 mL) dugc bd sung bing dng tiém va hdn hop duoc
khudy trong bd gia nhiét & 60°C duéi N,. Sau 30 phut, lo nhé nay duoc gin kin
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bang nut gap mép cé bé mat lam bang PTFE va hdn hop dugc 1am néng bang vi
soéng (140°C) trong 15 phut. Hon hop dugc rét vao trong nude va duge chiét
bang EtOAc (x3). Lop hitu co két hop dugc rira (nudc, nudc mudi), duge 1am
khan trén Na,SO, va dugc co trong chan khong. Phén cin dugce tinh ché bing
sdc ky long ap sudt thap (silicagel, gradien rtra giai EtOAc / hexan) tao ra (S)-1-
(3-hydroxy-3-metylbutan-2-yl)-1H-indol-4,5-dicacbonitril (0,0659g, hiéu suét
50 %) & dang rén mau nau vang: 'H NMR (400 MHz, CDCly) § 7,73 (d, J =
8,7,Hz, 1 H), 7,69 (d, J = 3,3 Hz, 1 H), 7,51 (d, J = 8,7 Hz, 1 H), 6,84 (d, J =
3,2Hz, 1 H), 4,47 (q,J = 7,0 Hz, 1 H), 1,63 (d, J = 7,0 Hz, 3 H), 1,53 (s, 1 H),
1,34 (s, 3 H), 1,11 (s, 3 H).

Vidu4l
N
Il
N
\
H

(R)-1-(3-hydroxy-3-metylbutan-2-yl)-1H-indol-4,5-dicacbonitril

Lo nho dugc say khé trong 10 dugc nap (R)-3-amino-2-metylbutan-2-ol
(dugc tao ra bang phuwong phap tuong tu nhu trong Vi du 21G str dung (S)-metyl
2-aminopropanoat, hydroclorua cé ban trén thi truong) (0,072g, 0,696mmol), 4-
flo-3-((trimetylsilyl)etynyl)phtalonitril (Vi du 40C) (0,141g, 0,58mmol), NMP
khan (3,5mL) va DIEA (0,304mL, 1,740mmol), va lo nhé nay duoc gén kin
bang nut gip mép. Hon hop duge lam néng bang vi séng (140°C) trong 20 phut.
Sau khi lam mat hén hop dugc rét vao trong NaHCO; béo hoa va dugc chiét
bang EtOAc (x3). Cac 16p hitu co két hop dugc rira (nudc, nude mudi), duoc
lam khan trén Na,SO, va dugc cb trong chan khéng. Phin cin dugce tinh ché
bing séc ky léng ap suét thip (silicagel, gradien rira giai EtOAc / hexan) tao ra
0,0572g (0,226mmol) chét trung gian anilin. Anilin nay dugc hoa tan trong
NMP khan (2mL) va dung dich chira KOtBu trong THF (0,250mL, 0,25mmol)
dugc bd sung qua éng xylanh. Hon hop dugc khudy qua dém & nhiét do trong
phong trong N,. Sau khoang 24 gid, hdn hop duge rét vao trong NaHCO; bio
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hoa va duoc chiét bing EtOAc (x3). Lép hitu co két hop duoc rira (nudce, nudc
mudi), dugc lam khan trén Na,SO, va duge ¢d trong chan khéng. Phan cin duoc
tinh ché biang sic ky léng ap suat thap (silicagel, gradien rira gidi EtOAc /
hexan) tao ra (R)-1-(3-hydroxy-3-metylbutan-2-yl)-1H-indol-4,5-dicacbonitril
(0,0285 g, hiéu suét 19 %) & dang mang khong mau: 'H NMR (400 MHz,
CDCl;) 6 7,73 (d, J = 8,7,Hz , 1 H), 7,69 (d, J = 3,4 Hz, 1 H), 7,51 (d, J = 8,6
Hz, 1 H), 6,84 (d, J = 3,4 Hz, 1 H), 4,46 (¢, J = 7,1 Hz, 1 H), 1,63 (d, J = 7,0
Hz, 3 H), 1,48 (s, 1 H), 1,34 (s, 3 H), 1,11 (s, 3 H).

Vidu42

1-(2-hydroxy-2-metylpentan-3-yl)-1H-indol-4,5-dicacbonitril

Lo nhoé dung cho 10 vi séng dung tich 20 mL di dugc sdy khé trong vi
song dugc nap 3-amino-2-metylpentan-2-ol (Vi du 34A) (0,0705g, 0,602 mmol),
4-flo-3-((trimetylsilyl)etynyl)phtalonitril (Vi du 40C) (0,146¢g, 0,602 mmol), va
K,CO; (0,100g, 0,722mmol). NMP khan (3mL) duoc bb sung bing 6ng tiém va
lo nho nay duoc gin kin bang nit gp mép cé bé mit lam bing PTFE. Hon hop
dugc lam néng bang vi séng (140°C) trong 35 phut. Hon hop dugc lam mat,
dugc rot vao NaHCO; bao hoa, dugc tach 16p béng EtOAc va toan b duoc loc
(Whatman #2). Céc 16p duge tach va 16p nude dugc chiét bang EtOAc (x2). Céc
16p hitu co két hop duogc rira (nudc, nude muéi), duoc lam khan trén Na,SO, va
dugc cd trong chan khong. Phan cin dugc tinh ché bang sic ky long 4p sut thap
(silicagel, gradien rtra gidi EtOAc / hexan). Phan doan chtta san phidm mong
mudn duge khtr mau bang than hoat tinh tao ra 1-(2-hydroxy-2-metylpentan-3-
yl)-1H-indol-4,5-dicacbonitril (0,0285g, hi¢u suat 18 %) & dang mang mau hd
phach: "H NMR (400 MHz, CDCly) & 7,75 - 7,61 (m, 2 H), 7,53 (d, J = 8,6 Hz,
1 H), 6,88 (d, J = 3,3 Hz, 1 H), 4,16 - 4,07 (m, 1 H), 2,20 - 2,01 (m, 2 H), 1,37
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(s, 3 H), 1,08 (s, 3 H), 0,65 (t, J = 7,3 Hz, 3 H); MS (LCMS ES+) m/z 268
(IM+H]", 26%), 285 (100%), 309 ({[M+H] + MeCN}", 78%).

Vidu43

1-(3-hydroxy-2,3-dimetylbutan-2-yl)-1H-indol-4,5-dicacbonitril

Lo nhé duoc siy khé trong 1o duoc nap 3-amino-2,3-dimetylbutan-2-ol
(Vi du 35A) (0,063g, 0,540mmol), va 4-flo-3-((trimetylsilyl)etynyl)phtalonitril
(Vi du 40C) (0,109g, 0,45mmol) va dugc déng kin bing nht cao su. DIEA
(0,157mL, 0,900mmol) va anhyd DMSO (2mL) duoc bd sung bang dng tiém va
hdn hop duoc khuéy ¢ nhiét do trong phong dudi N,. Sau 18 gio, nhiét dd duoc
lam ting 1én 60°C va tiép tuc dugc khudy thém trong 30 gid. Sau khi lam mat
hdn hop duge rét vao trong nude va duge chiét bing EtOAc (x3). Céc 16p hiru
co két hop dugc rira (nudc, nudc muéi), duoc lam khan trén Na,SO, va duoc cd
trong chan khéng dén cin ddu mau tdi. Lo nhé duoc siy khod trong 10 dugc nap
phan cin nay, sau dé 1a Cul (0,043g, 0,225mmol) va dugc dong kin bing nit
cao su. DMF khan (3mL) dugc b6 sung bang 6ng tiém va nit duge thay thé
bang nit gip mép c6 bé mit lam bang PTFE. Hon hop duoc 1am néng béng vi
séng (140°C) trong 20 phut. Hon hop duoc rét vao trong NH,Cl bdo hoa va
duoc chiét bing EtOAc (x3). Cac 16p hitu co két hop dugc rtra (nudce, nudc
mudi), duoc lam khan trén Na,SO, va duoc cd trong chan khéng. Phén can dugc
tinh ché bang sic ky long ap suét thip (silicagel, gradien rua giai EtOAc /
hexan) sau d6 bang HPLC diéu ché (C18 pha tinh, gradien MeCN / nuéc 0,1%
chét bd sung TFA) tao ra 1-(3-hydroxy-2,3-dimetylbutan-2-yl)-1H-indol-4,5-
dicacbonitril (0,0093g, hi¢u suit 8%) & dang chat rin khong mau: 'H NMR
(400 MHz, CDCl;) 6 8,21 (dd, J = 9,0, 0,8 Hz, 1 H), 7,65 (d, J = 3,5 Hz, 1 H),
7,42 (d, J = 9,0 Hz, 1 H), 6,81 (dd, J = 3,5, 0,8 Hz, 1 H), 1,88 (s, 6 H), 1,21 (s, 6
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H); MS (LCMS ES+) m/z 268 (IM+H]", 29%), 309 ({{[M+H] + MeCN}",
100%).

Vidu 44

0=F~—
0

(R)-1-(1-(metylsulfonyl)propan-2-yl)-1H-indol-4,5-dicacbonitril

Hon hop gbém (R)-4-clo-1-(1-(metylsulfonyl)propan-2-yl)-1H-indol-5-
cacbonitril (Vi du 39) (0,043g, 0,145mmol), Zn(CN), (0,034g, 0,290mmol) va
Pd(PPh;), (0,0335g, 0,029mmol) trong DMF (3mL) dugc suc bang N, trong 5
phit, va sau d6 duge gia nhiét & 120°C trong 6ng gin kin trong 4 gi0. Phan Uing
duoc giam sat béang LCMS, va ké€m Xyanua va
tetrakis(triphenylphosphin)paladi(0) b sung duoc bd sung. Sau khi chuyén héa
50%, hon hop phan tng dugc pha lodng bing EtOAc (20mL) va dugc rira biang
nuéce (15mL). Pha hitu co duge rira bing nude mudi. Pha nudc két hop dugc
chiét bang EtOAc (1x20mL). Pha hitu co duge két hop, dugc lam khan trén
Na,S0,, duoc loc va duoc cb. Phan cin dugc tinh ché béng HPLC diéu ché (cot
Phenomenex Luna; gradien: 10-100% MeCN-nué6c véi 0,1% TFA). Phan doan
chira san phdm duoc két hop va duoc ¢d t6i pha nudce, pha nay dugc phan tach
gifta EtOAc (20ml) va bdo hoa trong dung dich nudc Nay,COs (20mL). Pha hitu
co duoc ria béng nude mudi, dugc lam khan trén Na,SO,, duoc loc, va duoc co.
San pham sau d6 duogc két tinh lai trong CH,Cl,-hexan dé thu duoc (R)-4-clo-1-
(1-(metylsulfonyl)propan-2-yl)-1H-indol-5-cacbonitril & dang chit rén mau
trang (0,015 g, 33% yield): MS (ESI): m/z 288 (M+H).

Vidu 45
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(R)-1-(1-(3-xyanophenyl)etyl)-4-(triflometyl)-1H-indol-5-cacbonitril

Lo nhd dugc sidy kho trong 10 duoc nap 4-flo-2-(triflometyl)-3-
((trimetylsilyl)etynyl)benzonitril (Vi du 21D) (0,173g, 0,606mmol), (R)-3-(1-
aminoetyl)benzonitril ban trén thi truong (0,098g, 0,667mmol) va K,CO;
(0,092¢g, 0,667mmol) va dugc déng kin bing nit cao su. NMP khan (3mL) duoc
bd sung bing éng tiém va hdn hop duoc khudy trong bd gia nhiét & 60°C trong
N, trong 17 gio. Hén hop duoc [am mat, dugc rot vao NaHCO; bdo hoa va dugce
chiét bang EtOAc (x3). Céc 16p hitu co két hop duoc rira (nuéc, nude mubi),
dugc lam khan trén Na,SO, va dugc cb trong chan khong. Phan cin duge tinh
ché bang séc ky 1dng ap suit thép (silicagel, gradien rura giai EtOAc / hexan) tao
ra (R)-1-(1-(3-xyanophenyl)etyl)-4-(triflometyl)-1H-indol-5-cacbonitril
(0,0845g, hiéu suat 41 %) & dang gdom mau vang nhat ma héa rin khi dugc
nghién voi Et,O/hexan: 'H NMR (400 MHz, CDCl;) 6 7,62 (d, J = 7,6 Hz, 1
H), 7,57 (d, J=4,6 Hz, 1 H), 7,53 (d, J = 8,5 Hz, 1 H), 7,47 (t, J = 7,8 Hz, 1 H),
7,42 (s, 1 H), 7,39 (d, J = 8,6 Hz, 1 H), 7,29 (d, J = 6,7 Hz, 1 H, che bdi dung
mdi), 6,96 (m, 1 H), 5,76 (q, J = 7,0 Hz, 1 H), 2,01 (d, J = 7,1 Hz, 3 H); MS
(LCMS ES+) m/z 340 ((IM+H]", 86%), 381 ({[M+H] + MeCN}*, 100%).

Vidu46

1-(1-(3-xyanophenyl)propyl)-4-(triflometyl)-1H-indol-5-cacbonitril
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A.  1-(3-xyanophenyl)propyl metansulfonat

Hdn hop gbém 3-(1-hydroxypropyl)benzonitril (0,273g, 1,694mmol; ref.
Synlett (2002), (11), 1922-1924), Et;N (0,354mL, 2,54mmol) va MsCl (0,198
mL, 2,54mmol) trong CH,Cl, (SmL) dugc khudy & nhiét do trong phong. Sau 90
phut, lugng b sung 0,75 duong lugng ctia mdi EtsN va MsCl duoc b sung. Sau
1 gid, hon hop phan ung dugc c¢d dén kho, va phan cin dugc phan tach gitta
EtOAc (20mL) va 0,1N HCI (20mL). Pha h{tu co dugc rira bang nudc va nuéc
mudi, dugc lam khan trén Na,SO,, duogc loc va duogc ¢d. Phan can dugce tach sic
ky trén silicagel st dung gradien 5-30% EtOAc-hexan d& thu dugc 1-(3-
xyanophenyl)propyl metansulfonat (0,289 g, hiéu sudt 68%) (san phdm cé vé
khong bén, va can duogc st dung trong thoi gian ngin sau dé hodc dugc bao

quan & nhiét do thap).

B.  1-(1-(3-xyanophenyl)propyl)-4-(triflometyl)-1H-indol-5-cacbonitril

Huyén phu chuta 4-(triflometyl)-1H-indol-5-cacbonitril (0,030g, 0,143
mmol) trong THF (5mL) dugc bé sung KOtBu (IM trong THF) (0,157mL,
0,157mmol). Sau khi khudy & nhiét do trong phong trong hai phut, dung dich
chira 1-(3-xyanophenyl)propyl metansulfonat (0,0512¢g, 0,214mmol) trong THF
(ImL) duogc bd sung, va hdn hop dugc gia nhiét & 80°C trong dng gén kin. Phan
ing dugc giam sit bing LCMS. Sau ~ 30 phit, lugng bé sung 1-(3-
xyanophenyl)propyl metansulfonat (0,0342g, 0,143mmol) trong THF (1mL)
dugc bd sung, va hdn hop dugc gia nhiét thém & 80°C trong 30 phut. Sau khi
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lam mat, hén hop phan ung duoc pha lodng bang EtOAc (20mL) va duge rta
bang nudc (20mL). Pha hitu co dugc rira bang nuéc mudi, duoc 1am khan trén
Na,SO;, dugc loc va dugce cd. Phan can dugce tach sic ky trén silicagel st dung
gradien 0-25% EtOAc-hexan. Chit nay duoc tinh ché thém bing HPLC diéu ché
(c6t Phenomenex Luna; gradien: 10-100% MeCN-nuéc véi 0,1% TFA). Cac
phéan doan chira san phém duoc két hop va dugc ¢6 tdi pha nudc, ma sau do
duoc phén tach gilta EtOAc (25 mL) va dung dich nuéc bdo hoa NaHCO; (20
mL). Pha hitu co duogc rira béng nuéc mudi, dugc lam khan trén Na,SO,, duoc
loc va duoc co dé thu duoc 1-(1-(3-xyanophenyl)propyl)-4-(triflometyl)-1H-
indol-5-cacbonitril (0,014 g, 26% yield): MS (ESI): m/z 354 (M+H).

Vidu47

(R)-1-(1-(5-xyanopyridin-3-yl)propyl)-4-(triflometyl)-1H-indol-5-cacbonitril

Lo nho dugc sidy kho trong 10 duoc nap 4-flo-2-(triflometyl)-3-
((trimetylsilyl)etynyl)benzonitril (Vi du 21D), (0,171g, 0,598mmol), (R)-5-(1-
aminopropyl)nicotinonitril ban trén thi truong (0,106g, 0,658mmol) va K,CO,
(0,091g, 0,658mmol) va dugc doéng kin bang nit cao su. NMP khan (3mL) duoc
b sung bang dng tiém va hdn hop dugc khudy trong bd gia nhiét & 60°C trong
N,. Sau 22 gid hdn hop dugc lam mat, duoc rét vao NaHCO; bdo hoa va dugc
chiét bang BtOAc (x3). Cac 16p hitu co két hop duoc rira (nuée, nude mubi),
dugc lam khan trén Na,SO, va dugc cb trong chan khong. Phan can duge tinh
ché bang séc ky long ap suat thip (silicagel, gradien rira giai EtOAc / hexan) tao
ra (R)-1-(1-(5-xyanopyridin-3-yl)propyl)-4-(triflometyl)-1H-indol-5-cacbonitril
(0,0758 g, hiéu suit 36 %) dang gém mau nau vang: 'H NMR (400 MHz,
CDCl;) & 8,82 (s, 1 H), 8,69 (br. s., 1 H), 7,64 (br. s., 1 H), 7,60 - 7,43 (m, 3 H),
7,00 (br.s., 1 H), 5,49 (t, J = 7,5 Hz, 1 H), 2,42 (sxt, J = 7,1 Hz, 2 H), 1,04 (t, J
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= 7,1 Hz, 3 H); MS (LCMS ES+) m/z 355 (IM+H]", 62%), 396 ({{M+H] +
MeCN}', 100%).

Vi du 48

(R)-4-clo-1-(1-(5-xyanopyridin-3-yl)propyl)-1H-indol-5-cacbonitril

Lo nhd duoc sidy kho trong 1o duoc nap (R)-5-(1-
aminopropyl)nicotinonitril ban trén thi truong (0,165g, 1,023mmol), 2-clo-4-flo-
3-((trimetylsilyl)etynyl)benzonitril (Vi du 32B) (0,234g, 0,93mmol), va K,CO;
(0,141g, 1,023mmol) va dugc déng kin bang nut cao su. NMP khan (3 mL)
duogc bd sung bang 6ng tiém va hon hop duoc khudy trong bd gia nhiét & 60°C
dudi N,. Sau 18 gid, nit duge thay thé bang nut gip mép c6 bé mit lam bing
PTFE va hén hop dugc lam néng bang vi séng (140°C) trong 15 phut. Sau khi
lam mét hdn hop duge rét vao trong satd NaHCO; va duoge chiét bing EtOAc
(x3). Céc 16p hitu co két hop duoc rira (nudce, nude mubi), dich rira két hop
dugc loc (Whatman #2) va dugc chiét lai bang EtOAc (x1). Céc 16p hitu co két
hop dugc lam khan trén Na,SO,, dugc loc qua tAm dém silica ngén va duoc co
trong chan khéng. Phin cin dugc tinh ché bing sic ky long 4p suét thip
(silicagel, gradien rira gidi EtOAc / hexan) tao ra (R)-4-clo-1-(1-(5-
xyanopyridin-3-yl)propyl)-1H-indol-5-cacbonitril (0,1024g, hiéu suit 34 %) &
dang gébm ma tao ra dang ran khi dugc nghién trong Et,0/hexan: 'H NMR (400
MHz, CDCls) 6 8,81 (d, J = 1,1 Hz, 1 H), 8,68 (d, J = 1,8 Hz, 1 H), 7,66 - 7,58
(m, 1 H), 7,44 (d,J =3,4Hz, 1 H), 7,42 (d, J = 8,8 Hz, 1 H), 7,18 (d, J = 8,5
Hz, 1 H), 6,88 (d, J = 3,1 Hz, 1 H), 5,43 (dd, J = 8,5, 6,9 Hz, 1 H), 2,50 - 2,30
(m, 2 H), 1,03 (t, J = 7,3 Hz, 3 H); MS (LCMS ES+) m/z 321 ([M+H]", 55%),
362 ({{M+H] + MeCN}", 100%).
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Vi du 49

(R)-1-(1-phenyletyl)-1H-indol-4,5-dicacbonitril

Lo nho duoc sdy kho trong 1o dugc nap  4-flo-3-
((trimetylsilyl)etynyl)phtalonitril (Vi du 40C) (0,100g, 0,413mmol) va K,CO;
(0,057g, 0,413mmol) va dugc déng kin bang nut cao su. NMP khan (2 mL) va
(R)-1-phenyletanamin (0,053mL, 0,413mmol) dugc bd sung bang 6ng tiém va
hén hop duge khudy trong bd gia nhiét & 60°C trong N,. Sau 15 gid, hdn hop
dugce lam mat, dugc 1am ngimg phan tng bing cach bd sung NH,4Cl bdo hoa,
dugc rét vao nude va dugce chiét bang EtOAc (x3). Céc 16p hitu co két hop dugc
rua (nudc X2, nudc rnuéi), duoc lam khan trén Na,SO4 va dugc c6 trong chan
khong. Phan can dugc tinh ché bang sic ky 1ong 4p suét thap (silicagel, gradien
rira giai EtOAc / hexan) tao ra (R)-1-(1-phenyletyl)-1H-indol-4,5-dicacbonitril
(0,0574g, hiéu suit 51%) & dang chit rin mau vang nhat: 'H NMR (400 MHz,
CDCl3) 6 7,63 (d, J = 3,3 Hz, 1 H), 7,48 (dd, J = 8,6, 0,7 Hz, 1 H), 7,43 (d, J =
8,7Hz, 1 H), 7,37 - 7,27 (m, 3 H), 7,12 - 7,06 (m, 2 H), 6,88 (dd, J = 3,3, 0,7
Hz, 1 H), 5,72 (q,J = 7,1 Hz, 1 H), 1,98 (d, J = 7,0 Hz, 3 H); MS (LCMS ES+)
m/z 272 ([M+H]", 5%), 289 (100%), 313 ({[M+H] + MeCN}, 23%), 335
({[M+Na] + MeCN}, 22%).

Vidu 50

(R)-1-(1-(3-xyanophenyl)etyl)-1H-indol-4,5-dicacbonitril

-79-



23933

Lo nho duge siy khé trong 10 duoc nap  4-flo-3-
((trimetylsilyl)etynyl)phtalonitril (Vi du 40C) (0,128g, 0,528 mmol), .(R)-3-(1-
aminoetyl)benzonitril (0,085g, 0,58 Immol), va K,CO; (0,080g, 0,58 1mmol) va
dugc déng kin bang nut cao su. NMP khan (3 mL) duoc bd sung bing 6ng tiém
va hon hop dugc khudy trong bé gia nhiét & 60°C duéi N,. Sau 3,5 gio nut duoc
thay thé bang nut gdp mép c6 bé mat lam bang PTFE va hdn hop dugc lam néng
bang vi song (140°C) trong 20 phut. Sau khi 1am mat, hdn hop duoc rét vao
trong NaHCOj; bdo hoa va duge chiét bang EtOAc (x3). Cac 16p hitu co két hop
dugc loc (Whatman #2), dugc rira (nudc, nudce muéi), dugc lam khan trén
Na,SO, va dugc cb trong chan khéng. Phén cin duoc tinh ché bang sic ky long
ap sudt thip (silicagel, gradien rira giai EtOAc / hexan) tao ra (R)-1-(1-(3-
xyanophenyl)etyl)-1H-indol-4,5-dicacbonitril (0,0705g, 0,238mmol, hiéu suét
45,0 %) & dang bot mau nau vang: 'H NMR (400 MHz, CDCl;) § 7,63 d,J=
3,4 Hz, 1 H), 7,61 (dt, J = 7,8, 1,3 Hz, 1 H), 7,50 - 7,41 (m, 3 H), 7,40 (t, J =
1,8 Hz, 1 H), 7,30 - 7,27 (m, 1 H), 6,93 (dd, J = 3,4, 0,7 Hz, 1 H), 5,76 (q, J =
7,1 Hz, 1 H), 2,01 (d, J = 7,1 Hz, 3 H); MS (LCMS ES+) m/z 297 ([M+H]",
24%), 338 ({[M+H] + MeCN}*, 100%).

Vidu 51

(R)-1-(1-(5-xyanopyridin-3-yl)propyl)-1H-indol-4,5-dicacbonitril
N
Il

N

A

A

A.  3-etynyl-4-flophtalonitril
Dung dich chira 4-flo-3-((trimetylsilyl)etynyl)phtalonitril (Vi du 40C)
(0,302g, 1,246mmol) trong THF khan (SmL) dugc b sung timg giot dung dich
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chita TBAF trong THF (1,246mL, 1,246mmol). Hon hop mau den thu duoc
duoc khudy & nhiét do trong phong trong N, trong 5 phut. Hon hop dugc rét vao
trong nude va dugc chiét bing EtOAc (x3). Céc 16p hitu co két hop duogc ria
(nudc, nudc muéi), duoc lam khan trén Na,SO4 va dugc c6 trong chan khéng.
Phén c3n duoc tinh ché bang séc ky 1ong ap suét thap (silicagel, gradien rira giai
EtOAc / hexan) tao ra 3-etynyl-4-flophtalonitril (0,0635g, hiéu suit 30 %) &
dang rin mau niu vang: 'H NMR (400 MHz, CDCL;) & 7,79 (dd, J = 8,7, 4,7
Hz, 1 H), 7,49 (dd, J = 8,7, 8,0 Hz, 1 H), 3,86 (s, 1 H); MS (GCMS EI) m/z 170
(IM]", 100%).

B.  (R)-1-(1-(5-xyanopyridin-3-yl)propyl)-1H-indol-4,5-dicacbonitril

Dung dich chuira (R)-5-(1-aminopropyl)nicotinonitril hydroclorua (0,081g,
0,411mmol) trong NMP khan (2,0mL) dugc b6 sung DIEA (0,215mL, 1,232
mmol) qua 6ng xylanh. Hdn hop duge khudy 15 phut va 3-etynyl-4-
flophtalonitril (0,0635g, 0,373mmol) dugc bd sung trong mot phﬁn. Hon hop
duoc khudy & nhiét do trong phong trong N, trong 36 gio, dugc rot vao NaHCO;
bao hoa va duoc chibt bing EtOAc (x3). Céc 16p hitu co két hop duge rua
(nuée, nude mudi), duoc lam khan trén Na,SO, va dugc c6 trong chan khong.
Phén cin duoc hoa tan trong anhyd DMF (3 mL), Cul (0,036 g, 0,187 mmol)
duoc bd sung va hdn hop dugc lam néng bang vi séng (140°C) trong 30 phut.
Hon hop dugc pha lodng bang EtOAc va duoc loc qua lép dém Celite. Dich loc
dugc pha lodng 1:1 bing heptan va dugc c6 trong chan khong (3x heptan chase).
Phén cin duoc tinh ché bang séc ky 1éng &p suét thip (silicagel, gradien rira giai
EtOAc / hexan) tao ra (R)-1-(1-(5-xyanopyridin-3-yl)propyl)-1H-indol-4,5-
dicacbonitril (0,0407 g, 0,131 mmol, hiéu suét 35,0 %) & dang gbm mau vang:
'H NMR (400 MHz, CDCl;) § 8,83 (d,J=38,7Hz, 1 H), 8,69 (d, J = 2,2 Hz, 1
H), 7,66 (t, J = 2,1 Hz, 1 H), 7,63 (d, J = 3,4 Hz, 1 H), 7,53 (s, 2 H), 7,00 (d, J
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=3,4Hz, 1 H), 5,50 (dd, J = 8,7, 6,8 Hz, 1 H), 2,53 - 2,34 (m, 2 H), 1,03 (t, J =
7,3 Hz, 3 H); MS (LCMS ES+) m/z 312 (IM+H]", 6%), 353 ({{M+H] +
MeCN}", 100%).

Vidu 52

NS
N\
F
N F
A

OH

4-clo-1-((2R,35)-4,4,4-triflo-3-hydroxy-3-metylbutan-2-yl)-1H-indol-5-

cacbonitril
E N /H]/C Fs
©) )
A.  (R)-3-(bibenzylamino)-1,1,1-triflobutan-2-on

(R)-metyl 2-(dibenzylamino)propanoat (dugc tao ra bang phuwong phép
tuong tu nhu trong vi du 21E st dung (R)-metyl 2-aminopropanoat, hydroclorua
ban trén thi truong (8,36g, 29,5mmol) dugc hoa tan trong toluen (15mL) va
dugc xir 1y bangtrimetyl(triflometyl)silan (6,53mL, 44,3mmol). Hon hop duoc
lam mat trén bé da va tetrabutylamoni axetat (0,445g, 1,48 mmol) duoc bd sung.
Phén tng duoc dé trén bé d4. TLC va LCMS sau 1,5 gir da cho thay su chuyén
héa tuyét voi thanh san pham kém phén cuc (TLC). Hon hop dugc lam nging
bing NH,Cl bdo hoa trong nuéc va duoc chiét bang EtOAc. Phén hitu co duoc
lam khan trén Na,SO,, dugc loc, va duge ¢b toi dang diu mau nau ma dugc pha
lodng bang THF (40mL) va sau d6 dugc xtr Iy bang dung dich nuéc IN HCI
(10mL). Hon hgp duge cho phép khudy qua dém. LCMS vao ngay tiép theo cho
thdy san phim mong mudn cing v&i lugng vét san phdm cong hai 1an. Hon hop
dugc trung hoa véi NaHCOs; (dung dich nudce bdo hoa c6 dd pH khoang 9) va
duoc chiét béng EtOAc. Phan hitu co két hop duogc rira béng NaHCO; bdo hoa,
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sau do bﬁng nudc mudi. Phan hitu co sau do dugc lam khan trén Na,SO,, duoc
loc, va dugc cb t6i dang dau mau hd phach mau den ma dugc tach sic ky
(ISCO, 220 g silica, hex/EtOAC; 0-30%; 230 va 254 nm) dé thu duoc san pham
mong mudn & dang ddu mau vang sang (6,83 g, 72%): MS (ESI): m/z 340 (M+H

¢ dang hydrat).

N/\(CF3

:JSOH

B.  (25,3R)-3-(dibenzylamino)-1,1,1-triflo-2-metylbutan-2-ol

(R)-3-(dibenzylamino)-1,1,1-triflobutan-2-on (Vi du 52A) (3,41 g, 10,61
mmol) dugc hoa tan trong Et,0 (80 mL) va sau d6 duoc lam mét xubng khoang
0°C (ngoai nhiét do déng bang) trudc khi bd sung MeMgl (7,07 mL, 3 M). Viéc
bd sung thude thir Grignard 1am cho phan mg trd nén khong dong nhét. Sau khi
khudy trong 10 phut, TLC di cho thdy su chuyén hoa tdt thanh san pham kém
phan cuc hon so véi sm (luong vét cho thiy sm con du), hén hop dugce lam
ngimg bang NH,Cl bdo hoa trong nuée va duoc chiét bing EtOAc. Phan hitu co
két hop duoc 1am khan trén Na,SO, va duoc ¢6. Cin mau vang sang thu dugc
dugc tinh ché bang séc ky nhanh (ISCO, 80g silica, 0% dén 40% trong 27 phuit.
Thoi gian Iuu khoang 10 phut; hex/EtOAc) dé thu duoc san pham mong muébn &
dang diu mau vang sang. TLC, LCMS, va NMR da cho thdy khoang 15-20%
rugu bis CF3 chira trong san phdm mong mudn. Luong vét chit dong phan
khong d6i quang con lai ciing ¢6 mat. Chat ndy dugc c¢b va duge tach sic ky lai
(chi CH,Cl,, 80g SiO,, 254/230nm) dé tao ra san phdm tach cia rugu bis-CF3
va san phim mong muén (1,94g, 54%). Chat nay duoc s dung toan Iugng cho
bude khir benzyl hoa: 'H NMR (400 MHz, DMSO-ds) 6 7,62-7,48 (m, 10 H),
6,11 (s, 1 H), 4,16 (d, J= 13,6 Hz, 2 H), 3,61 (d, J= 13,7 Hz, 2 H), 3,15 (q, J =
6,8 Hz, 1 H), 1,42-1,40 (m, 6 H).
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C.  (25,3R)-3-amino-1,1,1-triflo-2-metylbutan-2-ol

(25,3R)-3-(dibenzylamino)-1,1,1-triflo-2-metylbutan-2-ol (Vi du 52B)
(1,94g, 5,75Smmol ) duogc hoa tan trong MeOH (50mL) va sau d6 dugc xu ly
bang chét xuc tac (0,612¢g, 10% trong lugng khd, 50% nudc). Binh phan tmg sau
d6 dugc 1am sach bang cach thay dbi gifta chan khong va N, (7X). H, duoc nap
va sau d6 binh ndy duoc lam sach lai bang chén khéng thay thé cho H, (3X).
Binh phan ng sau d6 dugc nap H, (90 psi). Ap suét duge cho phép giam xudng
khoang 80 psi va sau d6 dugc dé qua dém (H, nging hép thu). Sau 15 gi0, phan
mg dugc 1am sach bang cac chu trinh Ny/chan khong va chat xuc tac/cacbon
duoc loai bo béng cach loc qua Celite. Banh Celite dugc trang véi MeOH va
dich loc thu dugc duge cd cin than t6i chit rén mau tréng béng cach cét quay,
sau d6 két thiic phan thé tich 1ong cudi bang cach thdi N, xudng. Chéat rdn/mang
mau xam thu duogc duoc hoa tan trong CH,Cl, va sau d6 duge loc qua vi phéu
loc dé loai bd Pd/C du. Dich loc mau vang nhat thu duogc sau d6 duoc thdi va
dugc tiép xtic véi anh sang trong chan khéng dé thu duoc chét rén mau vang
nhat (0,726g, 80%) PMR ctia chit nay cho thdy do tinh khiét tuyét voi va khong
con sm: '"H NMR (400 MHz, DMSO-dg) 6 2,95 (q, J= 6,7 Hz, 1 H), 1,60 (bs, 2
H), 1,13-1,11 (m, 3 H), 0,96-0,94 (m, 3 H).

Ns
A\
F
;\%F
F
OH
D.  4-clo-1-((2R,35)-4,4,4-triflo-3-hydroxy-3-metylbutan-2-yl)- 1H-indol-5-
cacbonitril
2-clo-4-flo-3-((trimetylsilyl)etynyl)benzonitril (Vi du 32B) (0,08g, 0,318
mmol), (2S,3R)-3-amino-1,1,1-triflo-2-metylbutan-2-ol (Vi du 52C) (0,079mg,
0,503mmol), va bazo Hunig (0,094mL, 0,540mmol) duoc két hop trong DMSO
(1,0mL) trong 6ng gén kin va sau dé duoc gia nhiét d&én 100°C. Su tao thanh
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chat trung gian anilin duoc giam sat bing LCMS. Su chuyén hoa tuyét voi thanh
chat trung gian nay dwoc nhén ra sau khoang 3 gio dun néng. Hon hop duoc pha
lodng bang nuée va duge chiét bang EtOAc. Céc phén hitu co két hop dugc lam
khan trén Na,SO, va dugc cd téi dang dau mau nau. Luong vét DMSO duoc
loai bo bang chan khong cao. Cin mau nau dugc pha lodng bing NMP (khoang
1,0mL) va sau d6 dugc xir Iy bang KOtBu (0,095mL, 1,0 M trong THF). Dung
dich thu dugc sau d6 dugc gia nhiét dén 60°C trong 45 phut & thoi gian ma
LCMS su tao thanh cho thiy c6 san pham rét kém phén cyc. V&t UV cua san
pham nay 1a khac nhidu so véi chét trung gian anilin. Hon hop thé dugc pha
lodng bang nudc va duge chibt bang EtOAc. Phan hiru co két hop duoc rira bang
nude va nude mudi va sau do dugc lam khan trén Na,SO,. Qua trinh ¢6 tao ra
dang diu ddc mau nau ma dugce tinh ché bang ISCO (24g silica, hex/EtOAc 1én
dén 70%, phat hién & 254 va 230nm) dé thu duoc san phdm mong mudn & dang
chét rdn mau vang nhat (0,078g, 78%) ¢ db tinh khiét tuyét voi: 'H NMR (400
MHz, DMSO-dg) 6 7,79 (d, J= 3,5 Hz, 1 H), 7,71 (d, J=8,6 Hz, 1 H), 7,57 (d, J
=38,8 Hz, 1 H), 6,68 (d, /= 3,3 Hz, 1 H), 6,50 (s, | H), 5,03 (q, /= 7,0 Hz, 1 H),
1,51 (d, J=6,9 Hz, 3 H), 1,37 (s, 3 H); MS (ESI): m/z 317 (M+H).

Vidu 53

1-((2R,3S)-4,4,4-triflo-3-hydroxy-3-metylbutan-2-yl)-4-(triflometyl)-1H-indol-

5-cacbonitril

Hop chat nay duoc téng hop bing phuong phap tuong tu vdoi phuong
phap néu trong vi du 52 st dung 4-flo-2-(triflometyl)-3-
((trimetylsilyl)etynyl)benzonitril (Vi du 21D): "H NMR (400 MHz, DMSO-dg) 6
8,05 (d, J=8,8 Hz, 1 H), 7,94 (d, J=3,5 Hz, 1 H), 7,76 (d, J = 8,6 Hz, 1 H),
6,78-6,76 (m, 1 H), 6,54 (s, 1 H), 5,15 (q, J=7,0 Hz, 1 H), 1,54 (d, J= 7,0 Hz, 3
H), 1,39 (s, 3 H); MS (ESI): m/z 351 (M+H).
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Vidu 54
i F
Na
A\
N
/T

(S)-1-(1-(metylthio)propan-2-yl)-4-(triflometyl)-1H-indol-5-cacbonitril

Hop chét nay duoc téng hop bing phuong phap tuong tuy véi phuong
phéap néu trong vi du 27D str dung (S)-1-(metylthio)propan-2-amin ma dugc tao
ra bang phuong phép twong tu nhu trong Vi du 27C: MS (ESI): m/z 299
(M+H).

Vidu 55

(S)-1-(1-(metylsulfonyl)propan-2-yl)-4-(triflometyl)-1H-indol-5-cacbonitril

Hop chit nay duoc tdng hop bang phuong phap tuong tu véi phuong
phap néu trong vi du 27 st dung (S)-1-(1-(metylthio)propan-2-yl)-4-
(triflometyl)-1H-indol-5-cacbonitril: 'H NMR (400 MHz, DMSO-dg) 6 8,16 (d,
J=18,7Hz, 1 H), 8,12 (d, J= 3,5 Hz, 1 H), 7,81 (d, J= 8,6 Hz, 1 H), 6,85-6,84
(m, 1 H), 5,40-5,35 (m, 1 H), 4,01 (dd, J = 14,6, 8,2 Hz, 1 H), 3,83 (dd, J = 14,9,
5,1 Hz, 1 H), 2,76 (s, 3 H), 1,59 (d, J= 6,6 Hz, 3 H); MS (ESI): m/z 331 (M+H).

Phan sinh hoc

Hop chit theo sang ché 1a chét didu bién cua thu thé androgen. Ngoali ra,
hop chét theo sing ché ciing hiru ich ding lam chdt diéu bién thu thé

glucocorticoit, thu thé khoang ocorticoit, va/hodc thu thé progesteron. Su hoat

-86-



23933

héa gdy ra qua trung gian thu thé nhan oxosteroid dugc xac dinh bang cach su

dung thtr nghiém in vitro va in vivo.

Th nghiém in vitro

Céc chit viét tit va ngudn nguyén liéu sau dugc sur dung
Fluormone PL Red — PR floprobe ban trén thi truong (Invitrogen, P2964)

Fluormone GS Red —GR floprobe ban trén thi truong (PanVera Corp, Product
No P2894)

Fluormone AL Red - AR floprobe ban trén thi trudng (Invitrogen,PV4294))

MBP-hPR-LBD - protein lién két mantoza - ving lién két phéi tu progesterone

tinh khiét & ngudi (duogce tao ra)

GR — thu thé glucocorticoit & ngudi tinh khiét (PanVera Corp, Product No
P2812)

MBP-hAR-LBD- protein lién két mantoza - ving lién két phdi tir progesterone
tinh khiét & nguoi (dugc tao ra)

PR Screening Buffer - 100mM kali phosphat (pH 7,4), 100p G/ml globulin
gama bo, 15% etylen glycol, 10% glyxerol v6i 2mM CHAPS, 1mM DTT duoc
b6 sung méi va 4% DMSO dugc b sung méi (cudi cing 5% DMSO trong thir
nghiém véi ndng do 1% tao ra bang cach phén tan hop chat)

Dung dich dém sang loc AR — 50mM Tris pH 7,5, 100mM Amoni Sulfat, 20%
glyxerol, 3% xyliltol véi 5SmM Chaps, 2mM DTT dugc bd sung méi va 4%
DMSO duge b sung méi (cudi cling 5% DMSO trong thir nghiém véi ndng do
1% tir su phan tan hop chét)

bém sang loc GS - 100mM kali phosphat (pH 7,4), 200 mM Na,MoO,, 1mM

EDTA, 20% DMSO (PanVera Corp Product No P2814) véi peptit 1am 6n dinh
GP (100 pu M) (PanVera Corp Product No P2815)

DTT - dithiothreitol (PanVera Corp Product No P2325)
Discovery Analyst — la dung cu doc FP

DMSO - dimetylsulphoxit
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Thir nghiém phan cuc héa huynh quang thy thé progesteron:

Thtr nghiém phan cuc héa huynh quang thu thé progesteron dugc st dung

dé danh gia su tuong tac cla hop chét vé6i thu thé progesteron.

Hop chét duoc bd sung vao dia thé tich nho c6 384 15 mau den t6i thé tich
cudi 0,1 uL. DTT va DMSO dugc b sung vao dung dich dém thur nghiém lanh
chi truge khi bat dau thir nghiém. Fluormone PL Red va PR-LBD du duoc lam
tan dong trén d4 va dugc bd sung vao dung dich dém duoc lam lanh trong 6ng
thity tinh dé thu duoc ndng d6 cudi tuong ng 12 2nM va 8nM. Thé tich 10pL
clia hon hop thir nghiém dugc bo sung vao dia chita hop chit & nhidu diém. Thu
nghiém nay dugc cho phép G & 20-22°C (nhiét do trong phong) trong 2-3 gio.
Céc dia duge dém trong phép phan tich phat hién v6i bd loc nhiéu kich thich &
ndng d6 535nM va phat xa & 590nM (Dichroic 561nM). Hop chat ma tuong tac
v6i PR din dén viéc doc phan cuc héa huynh quang thip hon. Hop chét thur
nghiém dugc hoa tan va dugc pha lodng trong DMSO. Hop chit duoc tién hanh
mdt 1an, dudng cong bdn thong sb co cong thirc dudi day dugc st dung

a-d

trong d6 a 13 gi tri nho nhat, b 1a d6 déc Hill, ¢ 13 tri s§ ICs, va d 1a gié tri 16n

y= +d

nhét. Gi4 trj 16n nhat va nhé nhit dugc so sanh véi sy bam dinh khi khéng cé
mit hop chit va voi su ¢6 mit cua 10°M progesteron. Dit liéu duogc thé hién

duéi dang pICs, trung binh véi sai s6 chuén cua trung binh cta n thu nghiém.
Thtr nghiém phan cuc héa huynh quang thu thé androgen:

Thir nghiém phan cuc héa huynh quang thu thé androgen dugc st dung dé
danh gia su tuong tac cia hop chét véi thu thé androgen.

Hop chat duoc bd sung vao dia thé tich nho c6 384 16 mau den t6i thé tich
cudi 0,1uL. DTT va DMSO duge bd sung vao dung dich dém tht nghiém lanh
chi trudc khi bat dau thir nghiém. Fluormone AL Red va AR-LBD du dugc 1am
tan déng trén da va dugc bd sung vao dung dich dém duge 1am lanh trong 6ng

thity tinh dé thu duoc nong d6 cubi tuong Umg la 1nM va 100nM, (cho mé hién
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tai). Thé tich 10uL cta hdn hop thir nghiém dugc bd sung vao dia chia hop chét
v6i nhiéu diém. Thu nghiém nay duoc cho phép u ¢ 20°C trong 2-3 gid. Céc dia
dugc dém trong phép phan tich phat hién véi b loc nhiéu kich thich & nong do
535nM va phét xa & 590nM (Dichroic 561nM). Hop chat ma tuong téc véi AR
dan dén viéc doc phan cuc héa huynh quang thap hon. Hop chét thu nghiém
dugc hoa tan va dugc pha lodng trong DMSO. Hop chét duoc tién hanh mét 14n,
dudng cong bdn thong sb c6 cong thirc duéi day dugc str dung
a-d

1+(%)b

trong d6 a la gid tri nho nhat, b 13 d6 ddc Hill, ¢ 1a tri s6 ICs, va d 1a gia trj 16n

nhat. Gié tri 16n nhat va nhé nhit dugc so sanh véi sy bém dinh khi khong c6

+d

y:

mit hop chat va voi su ¢6 mit caa 10°M hop chét dbi chung, 2-((4-xyano-3-
(triflometyl)phenyl)(2,2,2-trifloetyl )Jamino)axetamit.
Dit liéu duogc thé hién dudi dang pICs, trung binh véi sai s6 chuén cua trung

binh ctia n thir nghiém. Két qua tir cac vi du duoc lua chon duoc thé hién trong

bang 1.

Bang 1

Vidu pICs, gin két %Max Sai s6 chuan
2 7,0 72 0,18
7 6,2 100 n/a (n=1)
12 6,6 90 0,4
17 7,1 99 0,32
21 6,5 100 0,23
22 0,8 100 0,3
27 7,1 91 0,21
32 7,5 78 0,04
43 6,2 105 0,34
52 7,8 97 0,11

Thir nghiém phan cuc héa huynh quang thu thé glucocorticoit

Thtr nghiém phan cuc héa huynh quang thu thé glucocorticoit duge st

dung dé danh gl su tuong tac cua hop chét vé6i thu thé glucocorticoit.

Hop chét dugc bd sung vao dia mau den c6 384 15 t6i thé tich cudi 0,5uL.

Fluormone GS Red va GR di dugc 1am tan déng trén da dé thu dugc ndng do

-89-



23933

cudi tuong ung la InM va 4nM. DPém sang loc GS duoc lam lanh xuéng 4°C
truge khi bd sung DTT dé thu duoc né)ng d6 cudi 1mM. Fluormone GS Red, va
GR trong dém sang loc GS duoc bd sung vao céc dia chira hop chit dé thu dugc
thé tich cudi 10pL. Thur nghiém nay duoc cho phép 4 ¢ 4°C trong 12 gid. Cac
dia duoc dém trong phép phén tich phét hién véi bd loc nhiéu kich thich ¢ ndng
do 535nM va phét xa & 590nM. Hop chit ma tuong tac véi GR din dén viéc doc
phan cuc héa huynh quang thap hon. Hop chét thr nghiém dugc hoa tan va dugc
pha lodng trong DMSO. Hop chit duoc tién hanh mot 1an, duong cong bdn
thong s6 c6 cong thic dudi day duoc st dung

a—d

1+(%)b

trong d6 a 1a gid tri nhd nhat, b 1a d6 déc Hill, ¢ 14 tri sb ECs, va d 1a gia trj 16n

+d

y:

nhat. Gi4 trj 16n nhét va nhé nhit duoc so sanh véi sy bam dinh khi khéng c6
mat hop chit va véi su co mit cua 10°M dexametason. Dit liéu duge thé hién
duéi dang tri s6 trung binh pICs, véi sai sé chudn cua trung binh cia n thu
nghiém.

Thtr nghi€m churc nang AR:

Diéu ché AR ADN

Plasmit chtra ddu cut N cua gen AR & nguoi thu duoc tr ATCC ma
khuyét gbc 154 so véi dau tan cing N clia protein ndy. Ving dau tan cung N cua
gen AR tir thu vién cADN gan ngudi dugce san xuét, duoc tich dong st dung k¥
thuat PCR. Géc & dau tan cung N va C dugc PCR déng thoi va dugc tach dong
phu thanh vector pSG5 ¢ vi tri BamHI cung véi trinh ty Kozak. Trinh tu nay
khac véi trinh tu di cong b trong hai ving c6 tinh bién ddi cao trong thu thé
nay trong s6 cac trinh tu da cong bd. Dong nay ¢6 1 gbc glutamin bd sung (gbc

79) va 3 gdc glyxin bd sung (vi trf 475).
Diéu ché MMTV ADN

Vecto co so pGL3 duogc tiéu véi Smal va Xhol. pMSG dugc tiéu véi
HindIII duoc 1am bang du va sau d6 dugc tiéu véi Xhol dé cit pMMTV-LTR.
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DPoan pMMTV-LTR sau d6 duoc gin véi vi tri Smal va Xhol cla vecto co s&
pGL3. Plasmit thu dugc chira khoi diém MMTV tir vi tri 26 dén vi tri Xhol, sau

d6 boi luciferaza ma dugc bao gdm giita vi tri Neol va Sall (vi tri 3482).

Phuong phap thir nghiém

Té bao CV-1 than cua khi (ECACC No. 87032605) dugc gy nhiém nhanh bang
thudc thir Fugene-6 theo phuong phép ctia nha san xuét. Mot cach tém luoc,
binh T175 chita t& bao CV-1 véi méat do 80% mirc nhap dong dugc chuyén
nhiém bang 25g hén hop gdbm ADN va 751 Fugene-6. Hén hop ADN
(1,25microgam pAR, 2,5microgam pMMTV Luciferaza va 18,75microgam
pBluescript (Stratagene)) dugc U voi Fugene trong 5ml OptiMEM-1 trong 30
phut va sau d6 pha loing dén 20ml trong méi trudng chuyén nhiém (DMEM
chta 1% Hyclone, 2mM L-Glutamin va 1% Pen/Strep) trudc khi bd sung vao té
bao. Sau 24 gio, té bao dugc rira bing PBS, dugc tach ra tr binh ciu si dung
0,25% trypsin va dugc dém st dung Sysmex KX-21N. Té bao da chuyén nhiém
duoc pha loang trong méi truong thir nghiém (DMEM chtta 1% Hyclone, 2mM
L-Glutamin va 1% Pen/Strep) & 70 té bao/microlit 1. 70microlit té bao trong
huyén phtt duoc phén tén trong mdi 15 cua dia mau trang Nunc c6 384 13, chua
hop chat & nong d6 yéu cau. Sau 24 gio, 10microlit Steady Glo duoc bd sung
vao mdi 16 clia dia. Dia dugc 1 trong béng t6i trong 10 phit trude khi doc trén

dung cu doc Viewlux.

Phép phan tich

Tat ca dit ligu duoc chun héa dbi véi trung binh 16 15 déi ching cao va
16 16 d6i chung thap trén mdi tAm. Puong cong bbn thong sb ¢o cong thirc dudi

day dugc st dung:

Trong d6 a 1a gié tri nho nhat, b 1a d6 déc Hill, ¢ 1a tri s6 XC50 va d la gia
tri 16n nhat. Dt liéu dwoc thé hién dudi dang tri sé trung binh pXC50 véi do

léch chuén cua trung binh cta n thir nghiém.
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Hop chat duoc thé hién trong cac vi du 1 d&én 55 dugc thi nghiém trong
thir nghiém chtrc ning AR va tit ca ¢ pICsy > 5,01 trong mo hinh chu véan cua

thur nghiém nay.

Nguoi c6 hiéu biét trung binh trong linh vuc ghi nhén rang tht nghiém
gan két in vitro va thu nghiém trén co s¢ t€ bao doi véi hoat tinh chtrc ning 13 c6
tinh bién doi. Theo do, can hieu rang cac tri so0 d6i vdi pICsy dugc dua ra trén

day chi 1a minh hoa.
M5 hinh chuét duc duge cit bé tinh hoan (ORX Rat)

Hoat tinh ctia hop chét theo sing ché lam chét didu bién cua thu thé
androgen dugc danh gia st dung mo hinh chuét duc duogc cét bo tinh hoan
(ORX) nhu dugc mo ta trong C. D. Kockakian, Pharmac. Therap. B1(2), 149-
177 (1975); C. Tobin va Y. Joubert, Developmental Biology 146,131-138
(1991); J. Antonio, J. D. Wilson va F. W. George, J Appl. Physiol. 87(6) 2016-
2019 (1999)) ndi dung ctia ching dugc bao gom trong ban md ta nay bang cach
vién dan.

Androgen da duogc x4c dinh 1a dong vai trong quan trong trong viéc duy
tri va sinh truéng ctia nhiéu md ¢ ca dong vét va nguoi. Co, nhu co nang héu
mon va hanh hang, va co quan sinh duc phu, nhu tuyén tién liét va tai tinh cé
mttc biéu hién cao cla thu thé androgen va da biét 1a dap ung nhanh véi su bd
sung androgen ngoai sinh hozc su thiéu hut androgen théng qua viéc cét bé tinh
hoan. Viéc cit bé tinh hoan tao ra su teo co dong va co quan sinh duc phy; trong
khi viéc sir dung androgen ngoai sinh cho dong vat bi cit tinh hoan dan dén su
phi dai hiru hiéu cta nhitng co ndy va co quan sinh duc phu. Mic du co nang
hau mén, ciing da biét dudi dang co hanh hang mu, khong phai 1a “co xuong
thuc su” va cé lién quan rd rang dén gidi tinh, thich hop dé st dung co nay dé
sang loc hoat tinh déng héa co cua cac hop chit thu nghiém vi tinh nhay

androgen va dé tach loai ctia no.

Chudt duc Sprague-Dawley trong lugng tir 160g dén 180g dugc st dung
trong thr nghiém nay. Con chudt dugc nhét riéng khi nhan duge va tién hanh

nghién ctru. Viée cét bo hai tinh hoan dwoc thuc hién trong diéu kién phiu thuat
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dugc thanh trung trong diéu kién gy mé bang isofluran. Puong rach trude-trén
dugce tao ra trén biu. Tinh hoan duoc dé 16 ra ngoai va dong mach va 6ng tinh
quan duoc thit bing 4,0 dai lua xap xi 0,5cm & vi tri that. Tinh hoan sau dé
duogc tach ra bang kéo phau thuat cach xa vi trf that. Mom mé dugc dua trd lai
biu, biu va da phu dugc khau kin bang chi phau thuat. Con chudt Sham-ORX
duoc trai qua tat ca céc quy trinh ngoai trir vide thit va cét bang kéo. Nhitng con
chudt nay duoc chi dinh ngau nhién vao trong nhom nghién ctru 7 dén 10 ngay

sau khi phau thuat dua vao thé trong.

Dihydrotestosteron (DHT) va SARM, S-22 tiéu chuén (J. Pharma. Exper.
Thera. Vol 315, p. 230) duoc st dung lam ddi ching duong (1-10mg/kg s.c. doi
v6i DHT va 0,1 dén 3mg/kg p.o. d6i voi S-22). Hop chét cia séng ché dugc sir
dung dudi da hodc qua duong miéng trong 4-28 ngay. Theo cach khac, mot s6
hop chat cua sang ché duoc sir dung dudi da hodc qua duong miéng trong 7 dén
49 ngay. Chudt duogc can hang ngay va theo dé liéu ding dugc diéu chinh. Su

tién trién chung cia dong vat dugc giam sat nho qua trinh nghién ctru nay.

O cudi cua qué trinh nghién cuu, nhitng con chudt duoc gay chét trong
phong CO,. Tuyén tién liét bung (VP), tui tinh (SV), co nang hau mén (LA) va
co hanh hang (BC) dwoc nghién ciru cin than. M6 duoc thdm kho; trong lugng
dugc ghi, va sau d6 dugc luu lai dé phan tich md hoc va phén tir. Trong lugng
VP va SV dugc dung lam chi din androgen va LA va BC 1am chi din dong hoa.
Ty 18 cia hoat tinh dong hoa so v6i androgen duoc st dung dé danh gié hop chét
thtr nghiém. Hodc mén hoang thé huyét thanh (LH), hoéc mdn kich thich nang
(FSH) va chat danh ddu huyét thanh tiém nang khac co6 hoat tinh ddng hoa ciing
duoc phan tich.

Nhin chung, hop chét dugc wu tién thé hién tac dung phi dai co nang va

kich thich rat nhé tuyén tién liét.
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Hop chét dugc thé hién trong cac vi du 9, 20, 26, 27, 33, 51, 52, va 53
dugc thr nghiém trong mé hinh chudt duge bj cét tinh hoan hau nhu da duoc
mo ta trén day. Hop chét thu nghiém dugc st dung & dang tu do hodc mudi.
Hop chét duoc thé hién trong cac vi du 9, 26, 27, 51, 52, va 53 thé hién muc phi
dai co ning mong mudn va tich tu & tuyén tién liét. Hop chit ¢6 muc phi dai co
nang mong mudn di dugc xac dinh 1a thé hién muc tang 30% hodc 16n hon vé
trong lugng co nang so véi chudt bi cét bé tinh hoan dugc xtr ly bang ta duoc va
litu dung qua dudng miéng 1én téi 10mg/kg/ngay. Su tich tu & tuyén tién liét
duoc xac dinh & it nhét ty 1€ 2:1 cua EDs; co nang dén EDs, tuyén tien liét. Tri 6
EDso duoc xac dinh la 50% dap Gng cuc dai trén mac dugc xr ly béng ta duogc.
Ddi véi nghién ctu trong thoi gian ngan (4-7 ngay), dap ung cuc dai dugc xac
dinh 1a dip ung cuc dai so véi ddi chung duong (DHT hoac SARM, S-22
chudn). D4i vé6i nghién ctru trong thoi gian 1au hon (7-49 ngay), tri sb ED50 dugc

xéac dinh 12 50% & trang thai sinh duc tdt.

Nghién ctru dugc thuc hién theo quy tic chim séc dong vat trong phong
thi nghiém (Cong bd NIH sb 85-23, dugc chinh stra nim 1985) va chinh sach

ctia GlaxoSmithKline vé viéc sir dung dong vat.

Ngudi cé hiéu biét trung binh trong linh vuc nay ghi nhan ring nghién
ciru md hinh ddng vt in vivo nhu nghién ctru md hinh chudt duc bi cét tinh
hoan dugc mo ta trén day 1a c6 tinh bién doi. Theo d6, can hiéu ring gid tri ddi
v6i muc phi dai co nang mong mudn va su tich tu & tuyén tién 1iét dugc dua ra

trén day chi l1a vi du minh hoa.

Mic du phuong 4n cu thé cua sang ché da duoc mé ta & day va dugc mo
ta chi tiét, sang ché khong chi giéi han & cac vi du nay. Phan mo ta chi tiét trén
day duoc dua ra dé minh hoa sang ché va khong nén duoc hiéu 12 tao ra su gioi
han bét ky cua sang ché. Nguoi ¢ hiéu biét trung binh trong linh vuc k¥ thuat
ndy c6 thé tao ra nhitng bién déi, va tt ca nhitng bién d6i khong nam ngoai ndi
dung ctia sang ché dugc du dinh bao gbm trong pham vi cta yéu cu bao ho

kém theo.

-94-



23933
YEU CAU BAO HO

1. Hop chét c6 cong thirc sau:

2. Duoc phém chutra hop chét theo diém 1 va mét hodc nhiéu ta duge dugc dung.

3. Duoc pham theo diém 2, trong d6 duoc phdm nay chira 0,1 dén 50 mg hop

chat nay.
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