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Linh vue ki thuit dwgc dé cip

Sang ché dé cap dén hop chét prolinamit dugc thé phenyldiflometyl, c6 tic dung
trc ché cathepsin S va dugc ky vong dé sur dung Iam thanh phén hoat tinh cua duoc phém,
vi du, duoc phém dé ngan ngua va’hodc diéu tri bénh ty mién dich, g@)m c6 bénh luput
ban d6 hé thdng (systemic lupus erythematosus - SLE) va viém thén luput, di ing, hozc

thai loai manh ghép co quan, tily xuong hodc mo.
Tinh trang ky thuit ciia sing ché

Cathepsin S 12 xystein proteaza tiéu bao duoc biéu hién chi yéu & té bao trinh dién
khang nguyén nhu 14 té bao tua, dai thuc bao, va té bao B, va 1a nguyén nhan dan dén su
thoai héa cia chudi bat bién lién két vao phan tir phiic hop tuong thich mo6 chinh thudc
loai I (MHC loai II) & thoi diém tao ra. Phan t¢ MHC loai II lién két vao chinh hodc
peptit khong ban thé duoc két hop theo cach ngoai bao, va dan dén viée tiét cac xytokin
khac nhau bing cach thé hién peptit ban thé hodc peptit khong ban thé dén té bao T
duong tinh voi CD4. Pa khing dinh duge ring, viéc tic ché hoic loai bo cathepsin S trc
ché viéc tai khang nguyén peptit dén phan td MHC loai II, va hon nita, viéc chén thé hién
khang nguyén dén té bao T duong tinh v6i CD4 lam ha thdp dép Gmg mién dich chéng lai
cac khang nguyén la. (Tham khdo tai liéu: “Immunity”, 1999, vol. 10, No. 2, p. 207-217).
Phat hién ra 1a, vtrong truong hop cua bénh tu mién dich nhu 1a SLE, thé hién khéng
nguyén dugc mod ta trén ddy xuat hién khi xét dén peptit ban thé mam bénh, va do dé
duoc xem 1a c¢6 kha ning cao 1am chét e ché cathepsin S 12 hiru dung dé diéu trj bénh tu
mién dich (tham khdo tai liéu: “Journal of Clinical Investigation”, 1998, Vol. 101, No.

11, p. 2351-2363).

Do d6, c¢6 ky vong 1a chét trc ché cathepsin S hira hen 1am tac nhan dé ngan ngira
va/hodc diéu tri bénh ty mién dich, gdm c6 bénh SLE va viém than luput, hodc tac nhan
dé ngédn ngra va’hoac diéu trj di ung, hodc thai loai manh ghép co quan, tuy xuong hodc

A

mo.

Tai li€u sang ché 1 boc 10 réng, hop chét co cong thuc (A) thé hién hiéu qua trc
ché cathepsin S va 1a hitu dung dé diéu tri bénh chuyén héa khac nhau hoic bénh mién

dich nhu la SLE.
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Cong thue hda hoc 1
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(dugc tham khao trong ban md ta nay dbi voi cac dau hiéu trong cong thirc).

Tai liéu sang ché 2 boc 10 ring, hop chét c6 cong thirc (B) thé hién higu qua tic ché
cathepsin S va 1 hiru dung dé didu tri bénh chuyén héa khéc nhau hodc bénh mién dich
nhu 1a SLE.

Cong thure héa hoc 2
AN AL 3
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(dugc tham khdo trong ban mo ta nay d6i v6i cac diu hiéu trong cong thirc).

Tai liu khong sang ché 1 boc 16 rang, hop chét c6 cong thic (C) can thi€p/can tré

tién trién ctia bénh SLE va viém than luput.

Cong thure héa hoc 3

7 N\

Tai li¢u sang ché 3 boc 16 réng, hop chét c6 cong thuc (D) thé hién hiéu qua uc

ché cathepsin S va 13 hitu dung dé diéu trj dai thdo dudng va tuong tu.
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Cong thure héa hoc 4
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(dugc tham khao trong ban mo ta nay d6i v6i cac dau hiéu trong cong thic).

Tai liéu sang ché 4 boc 16 rang, hop chét c6 cong thirc (E) thé hién hiéu qua tc ché

cathepsin S va 1a hitu dung dé diéu tri dai thdo dudong va tuong tu.

Cong thuc hoa hoc 5

(dugc tham khao trong ban moé ta nay d6i v6i cac d4u hiéu trong cong thirc).
Céc tai li¢u tinh trang k¥ thuat
Tai liéu sang ché

[Tai liéu sang ché 1] WO 2010/121918

[Tai liéu sang ché 2] WO 2012/059507

[Tai lidu sang ché 3] WO 2010/142650

[Tai liéu sang ché 4] WO 2017/144483

Tai liéu khong sang ché

[Tai liéu khong phai 12 sang ché 1] “Annals of the Rheumatic Diseases”, 2015,
Vol. 74, p. 452-463

Ban chit ky thuét ciia sang ché

Vén dé ky thuat
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Sang ché dé xuat hop cht ma c6 tac dung tc ché cathepsin S va dugc ky vong 1a
hiru dung 1am thanh phan hoat tinh ctia dugc phdm, vi du, dugc phim dé ngan ngira
va/hodc diéu tri bénh tu mién dich, gdm c6 bénh SLE va viém théan luput, di ing, hoic

thai loai manh ghép co quan, tuy xuong hodc mo.
Giai phép cho van dé

Vi két qua cia viéc nghién ciu chuyén sau vé hop chét c6 tac dung e ché
cathepsin S, céc tdc gia sang ché da phat hién ra rang, hop chat prolinamit dugc thé

phenyldiflometyl c¢6 tdc dung uc ché cathepsin S, do d6 d4 hoan thién sang ché.

Cu thé, sang ché dé cap dén hop chat c6 cdng thuc (I) hodc mudi cia no, va deé cap
dén duoc pham chira hop chat cé cong thirc (I) hodc muodi cia ndé va mot hodc nhiéu ta

duoc.

Cong thirc héa hoc 6

Trong cong thirc nay,

R! 12 alky] thap hoac halogen-alkyl thép,

R? 14 halogen hoic halogen-alky] thép,

L la lién két hogc -CHa-,

A la CH hoac N,

R* 12 H hoc alkyl thép,

R* va R’ 1a giéng nhau hoidc khac nhau, va 1a H hodc alkyl thap, va

R® va R7 14 giéng nhau hoidc khéc nhau, va 12 H, alkyl thap, hoic halogen).

Trtr khi dugce mo ta khac di, trong trudng hop ma ky hiéu trong cong thirc hoa hoc
trong ban mo ta cling dugc st dung trong cdng thirc hoa hoc khéc, thi cung ky hiéu s€ co6

cung y nghia.
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Sang ché con dé cap dén duoc phém dé ngan ngua va’hodc diéu tri bénh tu mién
dich, gdbm c6 bénh SLE va viém than luput, di tmg, hodc thai loai ménh ghép co quan, tity
xuong hodac mo, chira hop chét c6 cong thirc (I) hoic mudi cua né. Dugc phdm gdm c6
tac nhan dé ngan ngura va’hodc diéu tri bénh tu mién dich, gém c6 bénh SLE va viém
than luput, di ing, hodc thai loai manh ghép co quan, tity xuong hodc md, chia hop chét
c6 cong thuc (I) hodc mudi cta noé.

Sang ché van con dé cap dén:

(1) hop chét c6 cong thirc (I) hodc mudi cta no, 1a chét @e ché cathepsin S;

(2) hop chéit ¢6 cong thirc (I) hodc mubi cia no, dé st dung 1am chat Gc ché
cathepsin S;

(3) chét e ché cathepsin S chtra hgp chat c6 cong thire (I) hoic mudi cta no;

(4) str dung hop chét c6 cong thirc (I) hodc mudi cia n6 dé san xuit dugc phim
nham ngan ngua va/hodc diéu tri bénh ty mién dich, gém c¢6 bénh SLE va viém than
luput, di img, hoac thai loai manh ghép co quan, tiy xuong hodc mo;

(5) st dung hop chat c6 cong thuc (I) hoidc mubi cia né dé ngin ngira va/hodc
didu tri bénh ty min dich, gdm c6 bénh SLE va viém than luput, di tmg, hoic thai loai
manh ghép co quan, tiy xuong hodc mo;

(6) hop chat c6 cong thire (I) hodc mudi ciia nd, dé str dung trong viéc ngan ngira
va/hodc diéu tri bénh ty mién dich, gdm c6 bénh SLE va viém than luput, di tng, hoic
thai loai manh ghép co quan, tiy xuwong hodc mo; va

(7) phuong phédp ngin ngira va/hodc diéu tri bénh ty mién dich, gdm c6 bénh SLE
va viém than luput, di Ung, hodc thai loai manh ghép co quan, tuy xuwong hodc mod,
phuong phép nay bao gdbm viéc ding cho ddi tugng luong c6 hidu qua cia hop chét ¢o
cong thuc (1) hodc mubi ctia no.

“Pbi tuong” 1a dé chi con nguoi hodc dong vat khac can ngan nglra hodc diéu tri
bénh, va theo mot phuong an, ddi tuong la dé chi con nguoi can ngan ngra hodc diéu tri
bénh.

Téc dung c6 lgi ciia sang ché

Hop chat ¢6 cong thirc (I) hodc muoi ciia no6 c6 tdc dung e ché cathepsin S, va c6

thé dugc st dung lam tdc nhan d€ ngan ngira va’hodc di€u tri bénh tu mién dich, gdm c6
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bénh SLE va viém than luput, di tng, hoac thai loai manh ghép co quan, tuy xuong hodc

A

mo.
MBO té chi tiét sang ché

Tiép theo 12 phan mo ta chi tiét sang ché.

Thuat ngit “alkyl thip” 12 dé chi alkyl mach thing hoic mach nhanh c¢6 1 dén 6
nguyén tir cacbon (sau ddy con dugc viét 1a C1) nhu 13 metyl, etyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, va n-hexyl, va 1a dé chi Ci4 alkyl theo
mot phuong an, metyl hodc etyl theo mot phuong an, va metyl theo mot phuong an.

Thuat nglt “halogen” 1a dé chi F, CL,Br, va L.

7

Thuat ngit “halogen-alkyl thap” 1a C1. alkyl dugc thé véi mot hodc nhiéu halogen,
va 1a dé chi C1. alkyl duoc thé v6i 1 dén 5 halogen theo mét phuong 4n va 1a dé chi CF;
theo mot phuong an.

Tiép theo 12 phin m6 ta mot s6 khia canh cua sang ché.

(1) Hop chat hozc mubi ciia né, trong d6 cong thirc (I) duge thé hién bang cong
thirc (Ia) sau.

Cong thtrc héa hoc 7

R1

WO
O
R AN \\‘JLN

H o\
N

(Ia)

5 L
2
3/
R

(2) Hop chat hodc mubi ciia né, trong d6 cong thirc (I) duge thé hién bang cong

thirc (Ib) sau.

Cong thtre hoda hoc 8
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1

R
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s L A\
R{A ,EF
N\72R4 R7R
R (Ib)

(3) Hop chét hodc mubi cia né, trong d6 R! 1a alkyl thép hodc halogen-alkyl thap;
hop chét hodc mudi cia no, trong d6 R! 12 halogen-alkyl thip; hop chat hoic mubi cua
no, trong do R! 14 alkyl thip; hop chit hodc mudi ctia né, trong d6 R' 1a metyl hoic CFj;

hodc hop chat hodc mudi ciia né, trong d6 R 1a metyl.

(4) Hop chét hodc mudi cta né, trong dé6 R? 1 halogen hoic halogen-alkyl thap;
hop chét hoic mudi cta no, trong d6 R? 1a halogen; hop chét hoac mudi cia no, trong do

R? 14 halogen-alkyl thip; hoic hop chit hoic mudi ctia né, trong d6 R? 1a CFs.

(5) Hop chét hoic mubi cia no, trong d6 A 1a CH hodc N; hop chét hoac mudi cua

no6, trong d6 A 1a CH: hoac hgp chét hoac mubi cia no, trong d6 A 1a N.

(6) Hop chit hoic mubi ciia né, trong d6 L 1a lién két hodc -CHa-; hop chat hoic

mudi cta no, trong d6 L 1a lién keét; hodc hgp chat hodc mudi cua nd, trong do L 1a -CHo-.

(7) Hop chét hodc mudi cta no, trong d6 R? 1a H hoic alkyl thip; hop chét hoic
mubi cia no, trong d6 R 1a H; hop chét hoac mubi cia no, trong d6 R? 1a alkyl thép; hop
chét hodc mudi ciia né, trong d6 R> 12 metyl hoic etyl; hoic hop chit hodc mubi cua né,
trong d6 R? 1a metyl.

(8) Hop chét hoic mudi ctia no, trong dé6 R* 1a H hoic alkyl thép; hop chét hoic
mubi cia né, trong d6 R* 1a alkyl thap; hodc hop chat hodc mubi ciia né, trong d6 R* 1a H.

(9) Hop chét hodc mudi cia né, trong d6 R> 1a H hoic alkyl thép; hop chat hoac
mubi ciia né, trong d6 R 1a alkyl thép; hodc hop chat hoic mudi ciia né, trong d6 R 1a H.

(10) Hop chét hoac mubi cta no, trong do6 R® 1a H, alkyl thép, hodc halogen; hop
chét hoac mubi cla no, trong d6 RO 1a alkyl thép; hop chét hoac mudi cta no, trong d6 R®

14 halogen; hodc hop chit hodc mudi cia no, trong d6 R® 1a H.
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(11) Hop chéit hoic mubi ciia né, trong d6 R7 1a H, alkyl thap, hodc halogen; hop
chét hoic mudi cua né, trong d6 R 1a alkyl thap; hop chit hozc mudi ctia né, trong d6 R’

1a halogen; hodc hgp chit hodc mubi ciia no, trong d6 R7 1a H.

(12) Hop chét hodc mudi cia né ma dugc thé hién béi hai hoic nhidu két hop

khong dbi khang trong sé cac phuong 4n duge mo ta trong cac muyc tir (1) dén (11).

Céc vi du vé hop chat hodc mudi ctia n6 theo sang cheé duoc thé hién bang cach ket

hop trong phuong an (12) trén day gdm c6 cac phuong 4n sau.

(13) Hop chét ¢6 cong thire (I) hodc mudi cia no, trong d6 R! 1a alkyl thip hoic
halogen-alkyl thap, R? 1a halogen hoidc halogen-alkyl thip, L 1a lién két hodc -CHa-, A 1a
CH hoic N, R3 1a H hoic alkyl thdp, R* 1a H hodc alkyl thip, R’ 1a H hoic alkyl thép, R
laH, vaR’ 1aH.

(14) Hop chét c6 cong thirc (Ia) hoic mubi cua né, trong dé6 R' 13 alkyl thap hoic
halogen-alkyl thip, R? 12 halogen hoic halogen-alkyl thap, L 1a lién két hozc -CH»-, A 1a
CH hodc N, R3 1a H hoic alkyl thdp, R* 1a H hoic alkyl thip, R’ 1a H hoic alkyl thip, R®
la H, alkyl thép, hoic halogen, va R’ 1a H, alkyl thép, hoac halogen.

(15) Hop chét ¢6 cong thirc (I) hodc mudi cta né, trong dé6 R! 13 alkyl thap hoic
halogen-alkyl thép, R? 1a halogen hoic halogen-alkyl thép, L 1a -CHz-, A 1a CH hoac N,
R? 1a H hoic alkyl thip, R* 1a H hodc alkyl thdp, R® 1a H hoic alkyl thap, R° 1a H, alkyl
thip, hodc halogen, va R7 1a H, alkyl thap, hodc halogen.

(16) Hop chét c6 cong thue (I) hodc mubi ciia né, trong d6 R' 1a alkyl thap hoic
halogen-alkyl thip, R? 1a halogen-alkyl thép, L 1a -CHa-, A 1a N, R? 1a alkyl thép, R* 1a H,
RS1aH,R61aH, vaR’ 1aH.

(17) Hop chét c6 cong thie (Ia) hodc mubi cua né, trong d6 R! 1a alkyl thép hodc
halogen-alkyl thip, R? 1a halogen-alkyl thip, L 14 -CHa-, A 1a N, R? 1a alkyl thip, R* 1a H,
R¥1aH, R°1aH, vaR’ 1a H.

(18) Hop chét c6 cong thirc (Ib) hodc mudi ciia né, trong d6 R! 1a alkyl thap hoac
halogen-alkyl thip, R? 1a halogen-alkyl thép, L 1a -CH,-, A 1a N, R? 14 alkyl thip, R* 1a H,
R¥1aH,R61aH, vaR’ la H.

Céc vi du cu thé vé cac hop chat theo sang ché gom c6 céac hop chat hodc muoi

cua chung dugc lya chon tir nhom sau:
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(4R)-N-(1-xyanoxyclopropyl)-4-(diflo{4-[(4-metylpiperazin-1-yl)metyl]-2-
(triflometyl)phenyl} metyl)-1-[(1-metylxyclopropyl)cacbonyl]-L-prolinamit,

(4R)-N-(1-xyanoxyclopropyl)-4-(diflo{4-[(4-metylpiperazin-1-yl)metyl]-2-
(triflometyl)phenyl}metyl)-1-{[ 1-(triflometyl)xyclopropyl]cacbonyl}-L-prolinamit,

(4R)-N-(1-xyanoxyclopropyl)-4-[ {4-[(4-etylpiperazin-1-yl)metyl]-2-
(triflometyl)phenyl}(diflo)metyl]-1-{[ 1-(triflometyl)xyclopropyl]cacbonyl}-L-
prolinamit, va

(4R)-N-(1-xyanoxyclopropyl)-4-[ {4-[(4-etylpiperazin-1-yl)metyl]-2-
(triflometyl)phenyl} (diflo)metyl]-1-[(1-metylxyclopropyl)cacbonyl]-L-prolinamit.

- Céc vi du cu thé vé cac hop chét theo sang ché gém co6 hop chit hodc mudi cua né,
ma 1a tinh thé chua (4R)-N-(1-Xyanoxyclopropyl)-4-(diﬂ0{4-[(4-mety1piperazin-1-
yl)metyl]-2-(triflometyl)phenyl} metyl)-1-[(1-metylxyclopropyl)cacbonyl]-L-prolinamit
(sau day, duoc goi 12 “Hop chit A” trong mdt sb trudng hop) va axit suxinic & ty 1& mol

béng 1:2, va ma dugc dic trung bdi khia canh bat ky trong sb cac khia canh sau.

(1) Hop chit c¢6 cac dinh gan 26(°) 2,7, 5.3, 9,8, 10,4, 13,5, 14,0, 15,1, 16,6, 17,4,
va 24,4 bang nhiu xa bot tia X.

(2) Hop chét dac trung 1a c¢6 cac dinh gin 26(°) 5,3, 9.8, 15,1, 16,6, va 24,4 bing
- nhiéu xa bot tia X.

(3) Hop chat c6 dinh thu nhiét gin 134,3°C bang phép do nhiét lugng quét vi phan
(phan tich DSC).

Tinh thé chtra Hop chét A va axit suxinic & ty 1& mol bing 1:2 con goém c6 tinh thé
disuxinat ctia hop chat A, va dong tinh thé cua axit suxinic va monosuxinat ctia hgp chét

A.

Céc chét ddng phan hd bién va hinh hoc c6 thé t6n tai trong hop chét c6 cong thic
() phu thugc vao dang cua phén ttr thé. Trong ban md ta, hop chét c6 cong thue (I) co thé
dugc mo ta chi & mot dang chat ddng phén, nhung sang ché con gém c6 chit déng phan
khac v6i dang nay, va gébm c6 dang thu duoc bang cach tach cic chit dong phan, hoic

hdn hop ctia ching.

Ngoai ra, hop chat c6 cong thire (I), trong mot sé trudong hop, ¢6 thé co tim khong

d6i xtmg hodc khong ddi xting guwong qua truc, va chdt ddng phan ddi anh (chat dong

-10-
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phan quang hoc) c6 thé tdn tai dua trén d6. Hop chét c6 cong thirc (I) hodc mubi cia né
gdm c6 bat ky trong sd céac chét ddng phan ddi anh riéng duge phan 1ap nhu 12 dang (R)
hodc dang (S), va hdn hgp cua chung (gdm ¢6 hdn hop raxemic hodc hdn hgp khong
raxemic). Theo mot phuong 4n, chit dong phan déi anh 1a “tinh khiét vé héa 1ap thé”.
Thuét ngt “tinh khiét vé hoa lap thé” 1a dé chi mirc do tinh khiét ma chuyén gia trong
nganh c6 thé nhan biét duoc ring, chit ddng phan dbi anh co ban la tinh khiét vé héa lap
thé. Theo mot phuong 4n khac, chit déng phan di anh 13, vi du, hop chit c6 do tinh
khiét hoa 1ap thé bang 90% ee (enantiomeric excess - du chit ddng phan dbi anh) hoic

16n hon, 95% ee hoidc 16n hon, 98% ee hodc 16n hon, hodc 99% ee hoac 16n hon.

Muéi ciia hop chat ¢ cong thirc (I) 1a mubi duge dung cia hop chit c6 cong thire
(I), va phu thudc vao dang cua phan tir thé, trong mot s6 truong hop mudi cong axit co
thé dugc hinh thanh. Cac vi du cu thé vé loai nay gém c6 mudi cOng axit cua axit v0 co
nhu 12 axit clohydric, axit bromhydric, axit hydroiodic, axit luu huynh, axit nitric, va axit
phosphoric; va axit hitu co nhu 1a axit formic, axit axetic, axit propionic, axit oxalic, axit
malonic, axit suxinic, axit fumaric, axit maleic, axit lactic, axit malic, axit mandelic, axit
tartric, axit dibenzoyltartric, axit ditoluoyltartric, axit Xitric, axit metansulfonic, axit
etansulfonic, axit benzensulfonic, axit p-toluensulfonic, axit aspartic, va axit glutamic, va
tuong tu. Ngoai ra, mudi ctia hop chét c6 cong thire (I) con gdm c6 ddng tinh thé ctia hop

chét c6 cong thire (I) va axit.

Sang ché con gdm cé cac chét c6 tinh da hinh tinh thé, cic hydrat va céac solvat
khac nhau cua hop chat c6 cong thie (I) va mudi cia né. Sang ché van con gdm c6 hop
chét ¢co cong thirc (I) hoac mubi cia nd, ma 1a dugc dung va dugc danh dau v&i mot hoic
nhiéu chét déng vi phong xa hoac khong phong xa. Céc vi du vé chit déng vi phu hop
duoc st dung @& danh diu dong vi ciia hop chit theo sang ché gdm c6 cac dong vi nhu 1a
hydro (*H, 3H, va tuong tu), cacbon (''C, 3C, “C, va tuong tu), nito' (°N, °N, va tuong
tu), oxy (50, 170, 80, va twong tu), flo (**F va tuong tu), clo (**Cl va twong tu), iot ('*’I,
125], va tuong tw), phospho (*?P va tuong ty), va luu huynh (**S va tuong tu).

Hop chat dénh diu ddng vi theo sang ché co thé duge st dung dé nghién ciu va
twong tu vé& viéc phan phéi thude va/hoic chat nén dén md. Vi du, cac ddng vi phong xa
nhu 13 triti (°H) va cacbon 14 (14C) ¢6 thé dugc st dung cho muc dich nay khi xét dén

tinh d& dang danh d4u va thuan tién cho viéc phét hién.
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Viéc thay thé béng cac déng vi nang hon, vi du, viéc thay thé hydro béng doteri
(*H), 1a ¢6 lgi khi xét dén viéc didu tri bing cach cai thién tinh 6n dinh chuyén hoa trong
mot sd trudng hop (vi du, 1am ting thoi gian ban hity/nta phéan rd in vivo, lam giam lidu

ding cén thiét, 1am giam twong tic giita cac thubc).

Viéc thay thé bang cac déng vi phat xa positron (''C, 18F, 130, 1*N, va tuong tu) ¢6
thé dugc st dung trong thir nghiém chup cit 16p phat xa positron (PET) dé thtr nghiém

thoi gian cu tra clia thu thé chat nén.

Hop chit danh ddu dong vi theo sang ché c6 thé thuong duoc tao ra biang cac
phuong phap da biét ddi véi chuyén gia trong nganh, hodc bang cung phuong phap diéu
ché nhu trong cac vi du hodc Céac vi du didu ché bing cach sir dung cac chit phan tng

phil hop ma dugc danh dau dong vi thay cho céc chét phan tng khéng duoc danh dau.
Phuong phép didu ché

Hop chét c¢6 cong thire (I) va mubi ciia né c6 thé duge tao ra bang cach ap dung
cac phuong phap téng hop khic nhau di biét, sir dung ciu tric co ban ciia n6 hoic cac
dac tinh dua trén dang ctua phﬁn tir thé. Phu thudc vao dang ciia nhém chire, trong mot sb
truong hop c6 hiéu qua dbi v6i k§ thuat san xuét khi thay thé nhém chirc véi nhém bao
vé thich hop (nhém ma c6 thé dé dang dugc chuyén héa thanh nhém chirc) tir trude & giai
doan tir vat liéu khoi dau dén trung gian. Cac vi du vé nhom bao vé nay gém c¢6 nhom
bdo vé va tixcwng tu duge md ta trong Tai liéu “Greene’s Protective Groups in Organic
Synthesis (tai ban 1an thir 4, 2006)” by Wuts (P.G.M. Wuts) and Greene (T.W. Greene).
Cac nhom bao v€ nay co thé duoc lua chon thich hop va dugc st dung theo céac diéu kién
phéan ing nay. Trong phuong phép nay, hgp ch4t mong mudn c6 thé thu duge bang cach

dua nhém béao vé vao tién hanh phan Gng, va sau d6 loai nhém bao vé di néu can thiét.

Tién thube duoc dung 12 hop chit c6 nhém ma c6 thé dugc chuyén héa thanh
nh6m amino, nhém hydroxyl, nhém carboxyl, hodc tuong tw bing cach dung mdi phan
hodc dudi cac didu kién sinh 1y. Cac vi du v& nhom hinh thanh tién thuéc gdm c6 nhém
duoc mo ta trong tai liéu: Prog. Med., 5, 2157-2161 (1985) va “Pharmaceutical Research
and Development, Drug Design, Hirokawa Publishing Company” (Hirokawa-Shoten
Ltd., 1990), Vol. 7, Molecular Design 163-198.

Ngoai ra, twong tu v6i nhom bao vé, tién thube ctia hop chét c6 cong thiae (I) co

thé dugc tao ra bang cach dua nhom dac hiéu vao ¢ giai doan tur vat liéu khéi dau dén
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trung gian, hodc tién hanh phan (mg hon nita sir dung hop chit c¢6 cong thire (I) thu duge.
Phan tmg ¢6 thé dugc tién hanh bang cach ap dung phuong phap da biét thong thuong

doi v&i chuyén gia trong nganh, nhu la este hoa, amit hoa, va loai nudc.

Tiép theo 1a phin mo ta phuong phéap dai dién dé didu ché hop chat ¢6 cong thirc
(I). Timg phuong phap didu ché con co thé dugc tién hanh voi viéc tham khao dén tai liéu
tham khao kém theo phdn giai thich. Phuong phép didu ché theo sang ché khong chi gi6i

han & cac vi du dugc thé hién dudi day.
Trong ban md ta nay, cac chit viét tit sau c6 thé dugce s dung.

DMF = N,N-dimetylformamit, DMSO = dimetyl sulfoxit, EtOAc = etyl axetat,
MeOH = metanol, MeCN = axetonitril, THF = tetrahydrofuran, TEA = trietylamin,
DIPEA = N,N-diisopropyletylamin, nMM = N-metylmorpholin, XPhos = 2-

dixyclohexylphosphino-2°,4°,6’-triisopropylbipheny]l, RuPhos = 2-
dixyclohexylphosphino-2°,6’-diisopropoxybipheny]l, XantPhos = 4,5-
bis(diphenylphosphino)-9,9-dimetylxanten, HATU =  O-(7-azabenzotriazol-1-yl)-

N,N,N’ ,N’-tetrametyluroni hexaflophosphat, nu6c mudi = dung dich natri clorua bao hoa

trong nudc, MgSO, = magie sulfat khan.

Trong cdng thirc cau truc va cidc nhom trong ban mo ta, cdc chit viet tat sau c6 thé

duogc st dung.

Ac = axetyl, BOC = tert-butoxycacbonyl, t-Bu = tert-butyl, Me = metyl, Et = etyl,
CF; = triflometyl, Ms = metansulfonyl, Ts = p-toluensulfonyl, Tf = triflometansulfonyl,
Ph = phenyl.

Phuong phép diéu ché 1

Cong thire héa hoc 9
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Trong cong thic nay, R® 1a -BF;Y", -B(OR);, va twong ty. Lv 12 nhom roi
chuyén. Y 12 kim loai kiém nhu Ia Na hogc K. R ¢6 thé 1a H hoac alky! thap, hogc hai Rs
cung nhau hinh thanh alkylen thap).

Hop chat c6 cong thire (I) c6 thé thu dugc bang phan ung ghép cip giita hop chét

(1) va hop chat (2). Cac vi du vé nhom roi chuyén gdm c6 halogen, TfO, va tuong ty.

Trong phan tng nay, Hop chat (1) va Hop chét (2) dugc st dung & lugng duong
luong, hodc mot trong s6 ching & lugng du. Hon hop cua ching khudy trong dung méi
tro trong qué trinh phan Ung v6i su c6 mat cua bazo va chét xuc tac paladi & nhiét do
trong phong dén gia nhiét dudi diéu kién hoi luu, theo mot phuong an, tir nhiét do trong
phong dén 150°C, thudng 1a trong tir 0,1 gid dén 5 ngay.

Céc vi du v& dung mdi gdm c6, nhung khong chi gi¢i han &, hydrocacbon thom
nhu 13 toluen, ete nhu 1a THF va 1,4-dioxan, hydrocacbon dugc halogen héa nhu la
diclometan, rugu, DMF, DMSO, EtOAc, MeCN, H:O, va hdn hop cac dung mdi cua
chung. Lam céc vi du vé bazo, bazo vd co nhu 13 Cs2COs, K3POs, KoCO3, NaxCOs, va
KOH dugc uu tién. Cac vi du vé chat xuc tac paladi gdm c6 chit xiic tac paladi dugc didu
chinh trong hé théng nay bing paladi axetat va phdi tir phosphin nhu 12 XPhos va
RuPhos, tetrakis(triphenylphosphin)paladi, diclobis(triphenylphosphin)paladi,  1,1°-
bis(diphenylphosphino)feroxen-paladi(I) diclorua, va tuong tu.

Tai li€u tham khao
Edited by A. d. Meijere and F. Diederich, “Metal-Catalyzed Cross-Coupling
Reactions”, 1st edition, VCH Publishers Inc., 1997

' Edited by The Chemical Society of Japan, “5th Edition, Courses in Experimental
Science (Vol. 14)”, Maruzen, 2005

Phwong phap diéu ché 2

Cong thirc héa hoc 10
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(3) ) (1-1)

Trong cong thirc nay, hop chit c6 cong thirc (I-1) 1a hop chét c6 cong thie (I)
trong d6 L 1a CHz va A 1a N).

Hop chét c6 cong thic (I-1) ¢6 thé thu dugc bang cach dua nhom roi chuyén vao

vao Hop chét (3), va sau d6 dé cho phan tmg véi Hop chét (4).

Trong phan mg nay, hop chat thu dugc bang cach dé cho phan tmg ctia Hop chét
(3) v6i hop chit sulfonyl dugc halogen héa nhu 1a MsCl hodc TsCl dién ra trong dung
moi tro trong qua trinh phan Umg véi su c¢6 mat cua bazo, va Hop chét (4) dugc sir dung &
luong duong luong, hodc mot trong sb ching & luong du. Hon hop cua ching khqu
trong dung moi tro trong qud trinh phan tung véi sy c6 mét cua bazo dudi diéu kién lam
mat bing nudc da dén gia nhiét dudi didu kién hdi luu, tot hon 1a & tir 0 dén 120°C,
thuong 1a trong tir 0,1 gio dén 5 ngay.

Céac vi du vé dung mdi gdm c6, nhung khong chi giéi han &, hydrocacbon thom
nhu 13 toluen, ete nhu 14 1,4-dioxan, hydrocacbon dugc halogen héa nhu la diclometan,
DMF, DMSO, EtOAc, MeCN, va hén hop cac dung moi cua chung. Céac vi du vé bazo
gém ¢0 bazo hitu co nhu 1a TEA, DIPEA, va NMM, bazo v6 co nhu la K2COs, NaxCOs,
va KOH, va tuong tu.

Phuong phap diéu ché 3

Cong thirc héa hoc 11

-15-



35815

Hop chét c6 cong thirc (I) ¢6 thé thu duoc bang phan ung amit hoa giita hgp chét
(5) va Hop chét (6). Trong phan ung nay, Hop chét (5) va Hop chat (6) dugc sir dung &
lugng duong luong, hodc mot trong s6 chung & luong du. Hon hop cia chung khudy
trong dung mdi tro trong qua trinh phan Ung voi sy ¢6 mat cla tdc nhén tao ngung tu ¢
diéu kién 1am mat dén gia nhiét, tot hon 1 & tir -20 dén 60°C, thuong 1 trong tir 0,1 gid
dén 5 ngay. Cac vi du vé dung mdi gdm co, nhung khong chi giéi han &, hydrocacbon
thom nhu 13 toluen, ete nhu 1a THF va 1,4-dioxan, hydrocacbon dugc halogen héa nhu 1a
diclometan, ruou, DMF, DMSO, EtOAc, MeCN, va hdn hop cac dung mdi cua ching.
Cac vi du v& tac nhan tao ngung tu gdm c6 HATU, 1-(3-dimetylaminopropyl)-3-
etylcarbodiimit hodc  hydroclorua cuia nd, dixyclohexylcarbodiimit, 1,1°-
cacbonyldiimidazol, diphenylphosphoryl azit, va tuong tu. Trong mot sd truong hop, tét
hon 14 ¢6 st dung chat phu tro (vi du, 1-hydroxybenzotriazol) cho phan tng. Trong mot
s6 truong hop, 6 loi khi tién hanh phan tng v6i su ¢6 mit ciia bazo hitu co nhu 12 TEA,
DIPEA, va NMM, hodc bazo v6 co nhu 1a KoCOs, NaxCOs, va KOH, va tuong tu dé cho

phép phan ting dién ra tron tru.

Hon nira, ¢6 thé so dung phuong phdp ma Hop chét (5) dwoc chuyén hoéa thanh
dan xuit phan tmg, va sau d6 phan tng véi Hop chét (6) dugc cho phép. Cac vi du vé dan
xuét phan g clia axit carboxylic g0m c6 axit halogenua thu dugc bang phan ting Véi tac
nhan halogen héa nhu 1a phospho oxyclorua va thionyl clorua, axit anhydrua hdn hgp thu
dugc bang phan tmg véi isobutyl clofomat hodc tuong tu, este hoat héa thu duoc bing
cach tao ngung tu v6i 1-hydroxybenzotriazol hodc tuong tu, va tuong tu. Phan ung gitra
céc dan xuit phan tng nay va Hop chét (6) duoc tién hanh trong dung mdi tro trong qua
trinh phan tmg, nhu 12 hydrocacbon dugc halogen héa, hydrocacbon thom, ete, hodc
twong tw & diéu kién lam mat dén gia nhiét, tot hon 1a & tir -20 dén 60°C.

Tai li¢u tham khéo

S.R. Sandler and W. Karo, “Organic Functional Group Preparations”, 2" Edition,

Vol. 1, Academic Press, Inc., 1991

Edited by The Chemical Society of Japan, “Courses in Experimental Chemistry
(5™ Edition)”, Vol. 16 (2005) (Maruzen)

Téng hop vt liéu khoi dau 1

Cong thtrc héa hoc 12
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(155 B

Fils

iy

Trong c6ng thirc nay, Lv 1a nhém roi chuyén, Pg va Py 1a cde nhom béo vé, va X

1a halogen. Lién két doi ngang qua trong Hop chét (13) 1a hdn hop cia cac chit dong

phan hinh hoc).

Céac vi du vé Py gobm c¢6 nhom BOC va tuong tu, va cac vi du vé Pgp gdm c6 nhém

t-Bu, nhom Et, nhom Me, va tuong tu.

Céac bude duge thé hién bang Bude 1-1 dén Budc 1-3 1a phan tmg dé thu dugc
Hop chét (15) duoc st dung lam chét phan tmg Wittig (phospho ylit) tir Hop chét (17), va
phan tung dé thu dugc Hop chat (13) bang phan tng Wittig ctia Hop chét (15) va Hop
chét (14), twong ung. Trong Budc 1-1 va Buéc 1-2, Hop chét (17) duogc dé cho phan tng
vGi tac nhin halogen hdéa nhu 1a N-bromsuxinimit hodc brom do vdy ma hinh thanh

Halogenua (16), va sau d6 hon hop véi triphenylphosphin khudy trong dung moi tro
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trong qua trinh phan ung ¢ diéu kién 1am mét dén gia nhiét dudi diéu kién hoi luu, theo
mdt phuong 4n, & tir 0 dén 120°C, thudng la trong tir 0,1 gio dén 5 ngay. Trong truong
hop di-halogen hoéa trong qué trinh phan tng halogen héa, Monohalogenua (16) c6 thé
thu dugc bang phan tmg véi dietyl phosphonat. Trong Buéc 1-3, hdn hop ctia Hop chét
(14) va Hop chét (15) duoc khudy trong dung mdi tro trong qué trinh phan tng véi sy c6
mit ctia bazo & didu kién lam mat dén gia nhiét dudi diéu kién hoi huu, t6t hon 1 & tir 0
dén 100°C, thuong 1a trong tir 0,1 gid dén 10 ngay. Céac vi du vé dung moi gdm c6é
hydrocacbon thom, ete, hydrocacbon dugc halogen hoéa nhu la diclometan, rugu, DMF,
DMSO, EtOAc, MeCN, va hon hop cia chiing. Céac vi du vé bazo gém ¢6 bazo hitu co
nhu 13 natri metoxit, kali tert-butoxit, n-butyl lithi, lithi hexametyldisilazit, bazo v co

 nhu 13 K2COs, NayCOs, va KOH, va tuong tu.
Tai liéu tham khéo
Wittig, G. et al., U. Ber., 1954, Vol. 87, p.1318

Mot bude ma duge thé hién bang Budce 1-4 13 phan ung dé thu dugc Hop chét (12)
bang phan tng oxy héa ma xuét hién sau khi tao hitu co-boran cho alken cta Hop chét
(13). Trong phan Ung nay, chét phan Gmg ma thu dugc bang cach khuiy hdn hop cia Hop
chét (13) va phttc boran-THF, 9-borabixyclo[3,3,1]nonan, disiamylboran, thexylboran,
hodc tuong tu trong dung moi tro trong qué trinh phan tng, tdt hon 12 & tir 10 dén 80°C
thuong 1a trong tir 0,1 gio dén 3 ngay dugc xtr Iy véi lugng duong lugng hodc lugng du
cua tadc nhan oxy hoa trong dung moi tro trong qua trinh phan Gng véi su ¢6 mit cia bazo
& didu kién lam mat dén gia nhiét dudi didu kién hdi luu, t6t hon 1a & tir -20 dén 80°C,
thuong 1a trong tir 0,1 gio dén 3 ngay, va nhd d6 c6 thé thu duge Hop chét (12).

Céac vi du v& dung méi gdm c6 hydrocacbon thom, ete nhu 1a THF, hydrocacbon
dugc halogen héa, DMF, DMSO, EtOAc, MeCN, va hén hop ciia ching. Céc vi du vé
bazo gém ¢6 NaOH, K,COs3, Na,COs, va KOH, va tuong tu. Cac vi du vé tac nhan oxXy
héa gdm c6 hydro peroxit, cumen hydroperoxit, axit peraxetic, axit perbenzolC, axit m-
perbenzolC, oxon, mangan dioxit hoat héa, axit cromic, kali permanganat, natri periodat,
va tuong tu.

Tai liéu tham khao

J. Am. Chem., Soc., 1956, Vol. 78, p.5694-5695

J. Org. Chem., 1986, Vol. 51, p.439-445

-18-



35815

Mot bude ma duge thé hién bang Budc 1-5 1 phan tmg dé thu duge Hop chat (11)
bang phan tng oxy hoa ctia Hop chét (12). Trong phéan ung nay, Hop chét (12) duoc xir
ly v6i lugng duong lugng hodc lugng du cia tdc nhan oxy hoa, trong dung mdi tro trong
qua trinh phan ung & diéu kién lam mat dén gia nhiét, tot hon 1a & tir -20 dén 80°C,
thuong 1a trong tir 0,1 gio' dén 3 ngay. Trong phan ting nay, qué trinh oxy hoéa DMSO
nhu 13 oxy hoéa tetrapropylamoni perutenat (TPAP), hodc oxy héa Swern, hodc oxy hoa
sit dung chit phan tung Dess-Martin dugc st dung mot cadch phu hgp. Trong oxy hoa
TPAP, Hop chit (12) dugc xir Iy v6i su c6 mit clia tetrapropylamoni perutenat ma 1a chét
xuc tdc oxy héa, sang phén tir 4A ma la tac nhan loai nudc, va N-metylmorpholin-N-oxit
(NMMO) ma la tac nhan oxy hoéa lai. Cac vi du v& dung moi gdm cé hydrocacbon thom,
ete, hydrocacbon dugc halogen hoa nhu 1a diclometan, DMF, DMSO, EtOAc, MeCN, va
hdn hop cua chung. Céac vi du vé tac nhan oxy hoéa khéc gdm ¢6 hydro peroxit, cumen
hydroperoxit, axit peraxetic, axit perbenzolC, axit m-perbenzolC, oxon, mangan dioxit

hoat héa, axit cromic, kali permanganat, natri periodat, va tuong tu.
Tai liéu tham khao
J. Chem. Soc., Chem. Commun., 1987, p. 1625-1627

Edited by The Chemical Society of Japan, “5® Edition, Courses in Experimental
Science (Vol. 14)”, Maruzen, 2005

Mot budc ma duoc thé hién bﬁng Budc 1-6 1a phan tng dé loai bao vé cho nhém
bao vé Pg1 cua Hop chit (11) va sau dé tao ngung tu véi Hop chét (10), va nho d6 thu
dugc Hop chét (9). Budc nay c6 thé duoc tién hanh theo cung cach nhu trong Phuong
phap diéu ché 3 sau khi tién hanh phan tng loai bao vé v6i viéc tham khao dén phuong
phéap dugc mo ta trong Tai liéu “Greene’s Protective Groups in Organic Synthesis”, tai

ban lan tha 4, 2006, va tuong tu.

Mot budc ma duge thé hién bang Bude 1-7 1a phan Gng dé thu dugc Hop chét (8)
bang cach flo hoa Hop chét (9). Trong phan tng nay, Hop chét (9) dugc khudy trong
dung moi tro trong qua trinh phan tmg véi sy ¢6 mét cia tac nhén flo hoa & diéu kién lam
mét dén gia nhiét, t5t hon 1a & tir -20 dén 120°C, thuong 14 trong tir 0,1 gi: dén 10 ngay.
Céac vi du vé& dung mdi gébm c6 hydrocacbon thom, ete, hydrocacbon dugc halogen héa
nhu 13 diclometan, DMF, DMSO, EtOAc, MeCN, va hon hgp cta ching. Cac vi du vé
tac nhan flo hoa gdm co 4-tert-butyl-2,6-dimetylphenyl Iuu huynh triflorua, hydro florua,
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dietylaminoluu huynh triflorua (DAST), luu huynh tetraflorua (SFs), bis(2-

metoxyetyl)aminoluu huynh triflorua, va tuong tu.

Tai liéu tham khao

J. Am. Chem. Soc., 2010, Vol. 132, p.18199-18205

Mbt bude ma duoc thé hién bing Budce 1-8 1a phan tmg dé thu dugc Hop chit (7)
béng cach loai bao v€ cua Hop chét (8). Phan tng nay co thé duogc tham khao dén, vi du,

phuong phdp dugc md ta trong Tai liu “Greene’s Protective Groups in Organic

Synthesis", tai ban lan thir 4, 2006, va tuong tu.

Mot buée ma dugc thé hién bing Bude 1-9 1a phan tng dé thu duge Hop chat (1)
bing cach tao ngung tu Hop chét (7) va Hop chét (6). Budc nay c6 thé duge tién hanh
bang cung phuong phap nhu Phuong phap didu ché 3.

Téng hop vat liéu khoi dau 2

Cong thtrc héa hoc 13

Trong cong thic nay, Pg; 1a nhém bao ve.

Céc vi du vé Py gdm c6 2,4,6-triclophenyl.

Mot bude ma duge thé hién bing Budce 2-1 1a phan tng dé thu duge Hop chét (18)
bing phéan tmg gitta hop chat (1) va Hop chit (19). Bu6c nay c6 thé duoc tién hanh theo
cung phuong phép nhu Phuong phap didu ché 1 ngoai trir 1a Hop chit (19) dugc st dung
thay cho Hop chét (2).

Toluen ho#c benzotriflorua dugc vu tién 1am dung moéi. TEA hodc tributylamin
duoc uu tién lam bazo. Lam chét xuc tac paladi, chit xuc tac paladi dugc diéu chinh tai

chd bang paladi axetat va phdi tir phosphin nhu 1a XantPhos dugc uu tién.
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Tai liéu tham khao

Organic Letters, 2012, Vol. 14, Hop chét sb 20, pp. 5370-5373.

M6t bude ma duge thé hién bing Budc 2-2 1a phan tng dé thu duge Hop chat (3)
bang phan ung khir cia Hop chét (18). Trong phan tng nay, Hop chét (18) duoc xir ly
voi luong duong lugng hodc lugng du cua tic nhan khir, trong dung mdi tro trong qua
trinh phan tmg & didu kién lam mat dén gia nhiét, t5t hon 1a & tir -20 dén 80°C, thudng 1a
trong tir 0,1 gio dén 3 gid. Cac vi du vé dung moi gdm c6 hydrocacbon thom, ete,
hydrocacbon dugc halogen hoa, rugu nhu 1a MeOH, DMF, DMSO, EtOAc, MeCN, va
hdn hop cua ching. Céac vi du v& tac nhan khir gdm c6 tic nhan khtr hydrua nhu 1a natri
bohydrua va lithi bohydrua.

Tai liéu tham khao

M. Hudlicky, “Reductions in Organic Chemistry, 2" Edition (ACS Monograph:
188),” ACS, 1996

R.C. Larock, “Comprehensive Organic Transformations”, 2nd Edition, VCH

Publishers, Inc., 1999

T.J. Donohoe “Oxidation and Reduction in Organic Synthesis (Oxford Chemistry

Primers 6)”, Oxford Science Publications, 2000

Edited by The Chemical Society of Japan, “Courses in Experimental Chemistry
(5™ Edition)”, Vol. 14 (2005) (Maruzen)

Téng hop vat liéu khoi dau 3

Cong thtc hoa hoc 14
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Mot bude ma duge thé hién trong Budc 3-1 1a phén tGng dé thu duoc Hop chat
(20) bang phéan tng ghép cip giita hop chét (8) va Hop chét (2), va c6 thé dugc tién hanh
bang cung phuong phép nhu trong Phuong phap diéu ché 1.

Mdt buée ma dugc thé hién bang Budce 3-2 1a phan tng dé thu dwoc Hop chét (5)
béng cach loai bao v€ cua Hop chit (20), va co thé duoc tién hanh béng cung phuong

phap nhu Budc 1-8 dé tong hop vat liéu khéi dau 1.

Hop chét ¢ cong thire (I) dugc phén lap lam hop chét & dang tu do, mudi cua no,
hydrat, solvat, hodc chét c6 tinh da hinh tinh thé, va dugc tinh ché. Mudi cua hop chét c6
cong thue (I) con c6 thé duge didu ché bing cach dua hop chit vao phan tmg hinh thanh
mudi theo phuong phép thong thuong.

Viéc phan 14p va viéc tinh ché duge tién hanh bang cach ap dung cac quy trinh héa
hoc thong thuong nhu 1a chiét, két tinh timg phin, va séc ky timg phan khic nhau.

Céac chat déng phan khac nhau c6 thé duoc diéu ché béng cach lua chon hop chét
khéi dau thich hop hoéac cé thé duoc tach béng cach str dung su khac nhau vé cac dic tinh
Iy héa gifta cac chét ddng phan. Vi du, chét dong phan quang hoc c6 thé thu dugc bang
phuong phap phan giai quang hoc tong quan c6 dang raxemic (vi dy, két tinh timg phan
dAn dén mudi cua chét ddng phan khong d6i quang véi bazo hodc axit hoat quang, sic ky
st dung cot khong dbi xtng hodc tuong tu, va tuong tu), hodc co thé duoc diéu ché tir

hop chét khoi dau hoat quang thich hop.

Hoat tinh duoc 1y cta hop chat c6 cong thire (1) c6 thé duoc khang dinh bang cac

thir nghiém sau hoac thir nghiém cai thién da biét.
Vi du thit nghiém 1: Do hoat tinh trc ché cathepsin S in vitro & ngudi

B6 sung 5pL enzym cathepsin S & nguodi (R&D 1183-CY-010) vao dia 96 giéng,
do vay ma 1a 20ng/giéng. Tiép theo, véi chat dém thtr nghiém (50mM natri axetat,
250mM natri clorua, va 5SmM dithiotreitol (DTT), pH = 4,5), hop chét thu nghiém (dung
dich DMSO 10mM) duoc pha loang theo ddy pha loang 10 1an véi 5 bude do viy ma
ndng d6 cudi tré thanh nam trong khoang tir 0,1 dén 1uM hoidc dugc pha lodng theo day
pha loang 3 lan v&i 7 budc do viy ma ndng do cudi tré thanh nam trong khoang tir 0,01
dén 10nM, va 10pL cua né duogc bd sung vao giéng (ndng do DMSO cubi bang 0,1%),
tiép theo 1a bd sung 25uL co chét téng hop VVR-AMC (Peptit Institute 3211-V) do vay

ma ndng do cudi tré thanh 40pM, va nhd d6 phan tmg enzym dugc bit dau. Cuong do
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huynh quang (budc séng kich thich: 380nM, bude séng huynh quang: 460nM) dugc do &
37°C trong tir 5 dén 10 phut tir luc khéi dau phan tng st dung mdy do quang phd huynh
quang (SPECTRAMAX GEMINI, Molecular Devices), va thu dugc tbc do phan tmg khi
nhan thdy duoc (5 phiit) ¢6 tinh tuyén tinh déi v6i timg ndng d6 cua hop chat thir
nghiém. Téc do @ ché & timg ndng dd duoc xac dinh bang cach chin tdc d6 phan tmg &
thoi diém khong bd sung enzym khong c6 bd sung hop chét thir nghiém va tbc do phan
tng & thoi diém bd sung enzym khong c6 bd sung hop chét thir nghiém bang 100% trc
ché va 0% trc ché, tuong tmg, va do d6 gia tri ICso duge tinh bang phuong phap hdi quy
khong tuyén tinh sigmoid Emax. Céc két qua duoc thé hién trong Bang 1. Trong bang, Ex
1a hop chit vi du sb, va Dit liéu 1 1a gia tri ICso (nM) cua hoat tinh (rc ché cathepsin S &

nguoi.
Bang 1
Ex Dir liéu 1
2 0,81
4 1,0
8 0,88
13 1,0
14 0,43

Vi du tht nghiém 2: Panh gié tac dung trc ché trén biéu hién MHC loai II in vitro
st dung té bao don nhan lach ciia chudt (Hé danh gia té bao)

O té bao trinh dién khang nguyén, viéc trc ché biéu hién ngin chin cathepsin S cla
phan t¢ MHC loai II. Két qua 13, viéc chin thé hién khang nguyén dén té bao T duong
tinh v6i CD4 gdy ra huy hoai vé dép tmg mién dich dén cac khang nguyén la. Khi xét dén
biéu hién MHC loai II ting & té bao B, tién hanh thtr nghiém tac dung {rc ché cua hop
chét c6 cong thirc ().

Té bao don nhan lach dugc gom tir chudt duc C57BL/6J (Charles River
Laboratories Japan, Inc.) dugc gieo hat trong dia 96 giéng bang 1 x 10° té bao/giéng. Véi
moi truong RPMI 1640 (chta 10% huyét thanh bao thai bo (FCS), 5 x 10°M 2-
mercaptoetanol, 50 TU/mL penixilin, va 50pg/mL streptomycin), 10mM DMSO dung
dich chtra hop chét thir nghiém dugc pha loang day pha lodng 5 1an véi 9 bude do vay ma
ndng d6 cudi trd thanh nim trong khoang tir 0,026 dén 10uM, hodc dugc pha loang day

pha lodng 5 lan véi 12 buéc do vay ma ndng do cudi tré thanh nim trong khodng tur
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0,205pM dén 10puM (ndng do DMSO cubi bing 0,1%), va dugc bd sung. Dong thoi, LPS
(Sigma L4005) dugc bd sung vao giéng do viy ma ndng do cubi trd thanh 2pg/mL, va té
bao dugc nudi cdy & 37°C dudi didu kién 5% CO; trong 48 gio. Sau khi nudi ciy, té bao
duoc nhudém mau véi khang thé YAe dugc danh dau biotin (EBIOSCIENCE 13-5741-85)
0 4°C trong 20 phut, va rira. Té bao dugc nhudém mau hon nita v6i khang thé B220 khang
chuot dugc danh ddu chét gdy huynh quang FITC (BD BIOSCIENCES 553088) va
streptavidin duoc danh déu chit gay huynh quang PE (BD BIOSCIENCES 554061) trong
20 phut & 4°C. Do d6, mic biéu hién (cudong dd huynh quang cia YAe-
biotin/streptavidin-PE) cia MHC loai II lién két vao Ea peptit trong té bao B duong tinh
voi B220 dugc do béng cach st dung hé dém dong té bao (Guava EasyCyte Plus H¢,
Millipore). Téc d6 wc ché & ting ndng do dwoc xac dinh bang cach chin gia tri ¢ thoi
diém khong kich thich LPS khong c6 bd sung hop chét thir nghiém va gia tri ¢ thoi diém
kich thich LPS khong c6 bd sung hop chat thir nghiém bing 100% tic ché va 0% tc ché,
twong ung, va do d6 gia tri ICso dugc tinh bang phuong phap hdi quy khong tuyén tinh
sigmoid Emax. Céac két qua dugc thé hién trong Bang 2. Trong bang, Ex 1a hop chét vi du
s6, va Dit lidu 2 14 gia tri ICso (nM).

Béng 2
Ex Dir liéu 2
2 0,65
4 0,62
8 0,59
13 0,37
14 0,60

Vi du thir nghiém 3: Péanh gia tdc dung uc ché biéu hién ex vivo MHC loai II st

dung mau ngoai bién cua chudt

Téc dung e ché biéu hién ciia phan tt MHC loai II dugc danh gia trong hé ex

Vivo.

Hop chat tha nghiém dugc dung qua duong miéng cho chudt duc C57BL/6J
(Charles River Laboratories Japan, Inc.), va tién hanh thir nghiém tac dung (rc ché khi xét
dén viéc tang biéu hién ctia MHC loai IT & té bao B trong méau ngoai bién sau khi dung
qua duong miéng. Cu thé, 10 mL/kg hop chat thir nghiém dugc hoa tan trong chat dan
thubc [dung moi propylen glycol 30% {propylen glycol: dau thau dau dugc hydro héa
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(HCO40): Tween 80 = 4:2:1}/HCI (2 duong lugng v6i hop chét thir nghiém)/nudc] duge
dung qua duong miéng cho chu¢t duc C57BL/6J (lidu ding: 0,3mg/kg, 4 d6i twong mdi
nhém), va méu ngoai bién dugc phuc hdi sau khi 6 gio. Bd sung 10pL PBS hodc 10puL
(ndng d6 cudi 100ug/mL) cia LPS (Sigma L4005) vao 90uL mau ngoai bién, va nudi chy
duoc tién hanh & 37°C duéi didu kién 5% CO trong 15 giv. Sau khi nudi cdy, t€ bao
dwoc nhudém mau v6i khang thé I-A/I-E khing chudt duge danh ddu chit gay huynh
quang FITC (BD BIOSCIENCES 553623) va khang thé B220 khang chudt dugc danh
d4u chit gay huynh quang PE (BD BIOSCIENCES 553090) trong 30 phut duéi diéu kién
dong lanh, va sau d6 hemolysis va fixation duoc tién hanh trong tir 11 dén 12 phit &
37°C sir dung chat dém (BD BIOSCIENCES 553088). Sau khi rira, sir dung hé dém dong
t& bao (FACSCanto II, BD BIOSCIENCES), mirc biéu hién ctia MHC loai IT trén bé mit
cta té bao B duong tinh véi B220 duge do v6i cudng do huynh quang trung binh cia
FITC (sau day duogc goi 1a MFI) lam chi sb. Su khac nhau giira MFI ¢6 kich thich LPS va
MFI khéng c6 kich thich dugc xac dinh 1a AMFI, va do d6, tdc dd tGc ché ciia AMFI theo
viéc dung hop chét thir nghiém duogc tinh béng viéc cai dat AMFI cida chudt dugc dung

v6i 10 mL/kg cta chat dan thudc bang 1.

Trong thir nghiém nay, hop chét cua Vi du 8 thé hién 41% tc ché (0,3mg/kg), ma

trc ché viéc tang bi€u hién cua MHC loai IL

Vi du thu nghiém 4: Banh gié tac dung rc ché trén khoi phét bénh dang SLE trong
mod hinh khai phat ty phat st dung chudt NZB/W F1

Chuot NZB/W F1 (Japan SLC, Inc.) dugc st dung 1am mo hinh phat trién tu phat
ctia SLE tinh trang bénh gan véi con ngudi (“JAMA”, 1966, Vol. 195, p. 145; “Advances
in Immunology”, 1985, Vol. 37, p. 269-390; “Journal of Biomedicine and
Biotechnology”, 2011, Vol. 2011, 271694).

Chuot cai NZB/W F1 duoc chia thanh cac nhém theo giéd tri protein trong nudc
tidu (gi4 tri dugc diéu chinh creatinin), gi4 tri khang thé khang ADN soi ddi (IgG) trong
plasma, murc biéu hién cia MHC loai II & té bao B trong mau ngoai bién, va thé trong &
d6 tudi 19 tudn. O thoi didm nay, cac ca thé v6i gid tri protein trong nudc tiéu (gia tri
dugc diéu chinh creatinin) béng 3 hodc 16n hon dugce loai tru. T do tudi béng 20 tudn,

hop chét thir nghiém dugc dung qua dudng miéng hai 1An mot ngay, va sau do 1iy nudc
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tidu va ldy mau dugc tién hanh theo thoi gian. Thay ddi vé gia tri protein trong nudc tiéu

va gia tri khang thé khang dsADN theo thoi gian dugc danh gia.

Trong thur nghiém trén day, gia tri khang thé IgG khang dsDNA vé plasma duoc
tao ra két hop v6i bénh dang SLE dugc do bang phuong phap ELISA (ALPHA
DIAGNOSTIC 5120). Trong gia tri trung binh hinh hoc cta gia tri khang thé & do tudi
bing 28 tudn va do tudi bing 32 tudn cua timg ca thé, gia tri trung binh hinh hoc cua 10
dbi twong duge dung chat dan thudc bang 216662U/mL, trong khi gi4 tri trung binh hinh
hoc cua 10 ddi tuong duge ding v6i 1mg/kg b.i.d. cia hop chit cia Vi du 2 bang
26827U/mL, ma la gia tri thép ¢6 su khéac nhau déng ké (gia tri P = 0,0009, so sanh
Dunnett’s phtc). Ngoai ra, gid tri protein trong nudc tiéu (gia tri duoc diéu chinh
creatinin) & do tudi bang 40 tudn dugc do. Gia tri trung binh hinh hoc cta 10 déi twong
dugc ding chat din thubc bing 13,0, trong khi gia tri trung binh hinh hoc cia 10 dbi
twong dugc dung voi Img/kg b.i.d. cia hop chit cta Vi du 2 bing 0,7, ma 1a gia tri thap
c6 su khac nhau dang ké (gia tri P = 0,0005, so sanh Dunnett’s phiic). Dya trén két qua
nay, da khang dinh duoc rang, hop chét cia Vi du 2 c6 téc dung ngin chin khoi phat
bénh dang SLE & chudt cai NZB/W F1.

Vi du thtr nghiém 5: Eénh gia hiéu qua chira bénh trén bénh dang SLE trong mo
hinh khéi phat din dén do Poly (I:C) sir dung chudt NZB/W F1

Poly (I:C), ma la phéi tir ddi v6i thu thé giéng Toll 3, dugc dung cho chudt
NZB/W F1 (Japan SLC, Inc.), va do d6, c6 thé ting tdc viéc lam ting protein niéu két
hop v6i bénh dang SLE. Viéc ding hop chét thir nghiém dugc khéi dau tir trang thai ma
protein niéu dugc dan dén bang cach dung poly (I:C), va sau d6 danh gia hiéu qua chira

bénh cia bénh dang SLE.

200pg poly (I:C) (InvivoGen tlrl-pICw-250) dugc dung cho chudt 22 tuan tudi
NZB/W F1 ba lan mot tudn va ding trong 4 tudn, tic 14 tong s6 1 12 1an. Trong sau 2
tudn, cac ca thé ma gia tri protein trong nudc tiéu cua ching (gia tri dwoc diéu chinh
creatinin) dé trd thanh nam trong khoang tir 2 dén 50 theo nguyén ly duoc két hop trong
thir nghiém va dugc chi dinh dua trén gid tri protein trong nudc tiéu. Sau khi tao nhom,
hop chit thir nghiém dugc ding qua dudng miéng hai 1An mot ngay trong 5 tuan, nuéc
tiéu dugc gom theo thoi gian, va do d6 danh gia thay d6i vé gia tri protein trong nudc tiéu

theo thoi gian.

-26-



35815

Dua theo cac két qua trén day, hop chét ¢6 cong thic (I) hodc mudi cia n6 duge
ky vong dé st dung lam tac nhan nham ngan ngura va’/hodc diéu tri bénh ty mién dich,
gém c6 bénh SLE va viém than luput, di ing, hodc thai loai manh ghép co quan, tuy

xuong hodc mo.

Duoc phém chira mot hoac nhiéu hop chét co cong thirc (I) hoac mudi cia né 1am
thanh phan hoat tinh c6 thé dugc didu ché bang cach sir dung td dugc thudng duge su
dung trong linh vuc nay, cu thé, ta dugc dugc dung, chit mang dugc dung, va tuong tu,

theo cac phuong phap thuong dugce st dung.

Viéc dung c6 thé & dang bit ky dé dung theo dudng miéng nhu v6i vién nén, vién
thudc tron, vién nang, dang hat, dang bot, dung dich, va tuong tu, ché phém tiém nhu 1a
ché pham tiém trong khép, trong tinh mach, va trong co, va dung ngoai duong tiéu hoa
bang vién thubc dan, thudc nhé mét, thudc m& dung cho mit, dung dich ding qua da,
thubc m&, miéng dan da, dung dich dung cho niém mac, miéng dan niém mac, dang dé

hit xong, va tuong tu.

Lam ché phém ran dé dung qua duong miéng, vién nén, dang bot, dang hat, va
tuong tu dugc st dung. Trong cac ché phim rin nay, mot hodc nhiéu thanh phan hoat
tinh duoc tron véi it nhat mot ta dugce tro. Ché phém c6 thé chira chét phu trg bat hoat
nhu 1a chat 1am tron va chit gdy ré, chit tao 6n dinh, va tic nhan hoa tan theo cac phuong
phép chung. Vién nén hodc vién thudc tron c6 thé dugc bao véi bao dudng hodc mang

duoc lam béng chét tan dugc trong da day va rudt, néu cén thiét.

Ché phim léng dé dung qua dudng miéng gdm c6 nhii twong, dung dich, huyén
phu, xi-ro, con ngot dugc dung, va tuong tu, va gém c6 chét pha loang tro thuong duoc
st dung, nhu 1a nude tinh khiét hodc etanol. Ché phém long c6 thé chira tac nhan hoa tan,
tac nhan 1am udt, chét phu tro nhu 1a tac nhan tao huyén phu, tac nhéan tao ngot, chét tao

huong, chit thom, va chit bao quan ngoai chét pha loang tro.

Ché phim tiém dé dung ngoai dudng tiéu héa chia dung dich vo trung trong nudc
hodc khong trong nude, huyén phi, hogc nhil twong. Cac vi du vé dung mdi dang nuéc
gbm c6 nudc cét ddi véi ché pham tiém hodc nudc mudi sinh ly. Cac vi du vé& dung moi
khong phai dang nuéc gdm cé ruou nhu 1a etanol. Ché phdm nay con c6 thé gdm c6 tac
nhén tao truong, chit bao quan, tdc nhén lam uét, tdc nhan nhii hoa, tdc nhan tao phan

tan, tdc nhan on dinh, hodc tdc nhan hoa tan. Cé4c loai nay dugc khur trung, vi du, béng
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cach loc qua bd loc gift lai vi khuan, va tron vao d6 tic nhan khir trung hodc chi€u xa.
Céc loai nay con c6 thé dugc st dung bang cach bao ché ché pham ran vo tring va hoa
tan hodc tao huyén phu ché pham trong nude vo trung hodc dung mdi vo trung dé tiém

trude khi sir dung.

Céac vi du vé cac ché phdm ding ngoai gdbm c6 thudc md, cao dan/dip, kem boi,
thubc dang gel, thudc dép, thudc phun, thuéc dang 1éng dung cho da, thudc nhé mit,
thuéc m& dung cho mat, va twong tu. Thuong dugc sit dung 1a thubc nén ma, thudc nén
long dung cho da, dung dich trong nu6c hodc khong trong nudc, huyén phu, nhii tuong,

va turong tu dugc dua ra ¢ day.

Céc tac nhan dung vao ni€ém mac nhu la céac ché phdm dé hit xong va céc ché
phim ding qua mii 1a rén, 16ng, hodc ban ran, va co thé duoc tao ra theo cic phuong
phap da biét trong nganh. Vi dy, t4 dugc da biét, va hon nira, chét didu chinh pH, chét
bao quén, chit hoat dong bé mat, chit 1am tron, chit tao 6n dinh, chét lam dic, va tuong
tu c6 thé dugc bd sung thich hop. Pé ding, cac thiét bi dé hit x6ng hoic thdi vao ding c6
thé dugc st dung. Vi du, st dung thiét bi da biét nhu 1a thiét bi hit xdng dinh lidu, hodc
may xong khi dung, hop chét c6 thé dugce dung riéng hoidc 1a dang bdt ctia hdn hop dugc
bao ché, hodc 1a dung dich hoic huyén phu & dang Kkét hop vo6i chit mang dugc dung.
Thiét bi hit xdng bot kho va tuong tu co thé 1a cac thiét bi dé dung riéng hoic dung
chung, va dang bot kho hodc nang chtra bot co thé duogc st dung. Theo cach khéc, dang
ding c6 thé tac nhan phun phu hop nhu 13 phun sol khi c6 ap suat st dung khi phu hop

nhu 14 clofloalkan hodc cacbon dioxit.

Trong truong hop dung qua duong miéng, lidu ding hang ngay nam trong khoang
tir 0,001 dén 100mg/ke, tot hon l1a tir 0,1 dén 30mg/kg, va tot hon nita 1a ndm trong
khoang tir 0,1 dén 10mg/kg thé trong, ma 1a phu hop, va lidu dung nay dugc ding mot
1an hodic duoc chia thanh 2 dén 4 14n. Trong trudng hop dung trong tinh mach, lidu dung
hang ngay phu hop 1a khoang tir 0,0001 dén 10mg/kg thé trong, va lidu ding nay duoc
ding mot 14n d&n mot vai 1an mot ngay. Khi xét dén tac nhan dung vao niém mac,
khoang tir 0,001 dén 100mg/kg thé trong duge dung mot l4n dén mot vai 1an mot ngay.
Liéu dung dugc chia thich hop theo cac truomg hop riéng khi xét dén triéu ching, do tudi,

gidi tinh, va tuong tu.

Duoc phém theo sang ché chira mét hoic nhiéu hop chat c6 cong thac (I) hoac

mubi ctia nd vai lugng nam trong khoang tir 0,01 dén 100% theo trong luong, va tu 0,01
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dén 50% theo trong luong theo mot phuwong 4n, ma la thanh phén hoat tinh, mic du trong
lwong ctia nd c6 thé bién thién phu thudc vao dudong dung, dang phan lidu, vi tri ding,

dang cuia t4 dugc va cac chét phu tro.

Hop chit c6 cong thic (I) c6 thé duoc sir dung & dang két hop véi cac tac nhan
khac nhau dé diéu tri hodc cac tAc nhan dé ngin ngira bénh ma hop chit c6 cong thirc (1)
duoc xem 1a thé hién tac dung tfén d6. Cach dung két hop co thé duoc dung déng thoi,
hodc riéng r& ké tiép, hodc & khoang cach thoi gian mong mudn. Tac nhan dé dung dong
thoi ¢6 thé 1a tic nhan tao hop chat hodc c6 thé duge bao ché riéng ré.

Vi du thwc hién sang ché

Tiép theo 1a phan trinh bay vé phuong phap diéu ché hop chét c6 cong thirc (I) chi
tiét hon dua trén cac vi du. Sang ché khong chi gi6i han & cac hop chit dugc mo ta trong
céc vi du sau. Ngoai ra, timg phuong phap diéu ché cia hop chét khéi diu duoc thé hién
trong Cac vi du didu ché. Hon nita, phuong phap didu ché hop chéit c6 cong thic (I)
khong chi gidi han & cac phuong phap didu ché cua cac vi du cu thé dugc thé hién dudi
day. Hop chét c¢6 cong thirc (I) c6 thé dugc diéu ché theo cach két hop cac phuong phap
diéu ché nay, hodc cac phuwong phap ma la hién nhién d6i v6i chuyén gia trong nganh.

Nhiét do khoi phat cia duong cong DSC thu duogc bang cach do dudi cac diéu
kién sau dugc thé hién trong cac bang sau lam diém néng chay.

Viéc do DSC dugc tién hanh st dung ndi mau nhom trong trang thai khong bao
pht ndi mAu dudi céc didu kién cua khoang nhiét 6 do: nhiét do trong phong dén 300°C,
toc do tang nhiét do: 10°C/phut, va tdc do dong nito: 50 mL/phut bﬁng cach st dung DSC
Q2000 (1a san phdm ciia TA Instruments).

Nhiéu xa bdt tia X duge tién hanh bang cach sir dung thiét bi RINT-TTR II (1 san
phdm ctia RIGAKU Corporation) dudi cic didu kién cua éng: Cu, dong dién 6ng:
300mA, dién ap 6ng: 50 kV, d6 rong tao mau: 0,020°, toc do quét: 4°/phut, budc séng:
1,5418 A, khoang dugc do cua goc nhiéu xa: (20): 2,5 dén 40°.

Khi xét dén mau nhiéu xa bot tia X, bsi vi ban chat dir liéu ciia n6, khdng gian
mang tinh thé va tdng thé cic mau 1 quan trong trong viéc nhan dién ddng dang tinh thé
pham vi 15i ciia goc nhiéu xa (20(°)) trong nhiéu xa bot tia X thuong 1a + 0,2°, nhung goc
nhiéu xa va cuong dd nhiéu xa c6 thé dugc thay dbi phu thude vao hudng phat trién tinh

thé, ¢ hat, va cac diéu kién do, va do d6 cac mau khong nén dugc dua ra nghiém ngit.
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Céc chir viét tat sau doi khi duoc st dung trong cac vi du, Cac vi du diéu ché, va

cac bang s& dugc dua ra dudi day.

Pr = Vi du didu ché sb, Ex = Vi du s6, Syn = phuong phap diéu ché (chi ra ring,
diéu ché dugc tién hanh theo cung cach nhu trong Vi du sb hodc Vi du diéu ché sb duoc
md ta), Str = cong thirc cdu tric, Dat = dit liéu 1y hoa, ESI+ = m/z gia tri ctia ESI-MS (thé
hién [M+H]" trr khi dugc néu cu thé khac di), ESI- = m/z gia tri ciia ESI-MS (thé hién
[M-H] trir khi dugc néu cu thé khac di), NMR1: § (ppm) cua dinh trong 'HNMR trong
DMSO-ds & nhiét @6 trong phong, NMR2: & (ppm) cua dinh trong "HNMR trong DMSO-
ds & 80°C, NMR3: & (ppm) cua dinh trong 'HNMR trong DMSO-ds & 60°C, [a]p®*:
duong D, quay dac hiéu ¢ 23,5°C, m.p.: diém néng chay, 20: gbc nhiéu xa cta dinh trong

nhiéu xa bot tia X.

HCl trong cong thuc cu truc 13 hydroclorua, va s6 dimg truée HCl 1a ty 1€ mol. Vi
- du, 2HC1 1a dé chi dihydroclorua. Tuong tu, SA la suxinat, va 2SA Ia dé chi disuxinat

(gdm c6 ddng tinh thé chira hop chét va axit suxinic & ty 1& mol bang 1:2).

Ky hiéu gm duoc ghi chi trong Vi du diéu ché s6 va Vi du s 12 hdn hop ctia cac
chit ddng phan hinh hoc. Tuong tu, ky hiéu em 1a hdn hgp cta céc epime & vi tri 4 cua
vong pyrolidin hodc hén hgp clia cac epime & vi tri 3 ciia vong pyrolidin, va ky hiéu dm
1a hdn hop cia chit ddng phan khong dbi quang c6 cu hinh khong gian khac & vi tri a

ctia nhom benzyl va vi tri 4 cia vong pyrolidin.

D& thuén tién, ndng d6 mol/L duoc thé hién 1a M. Vi dy, IM ctia dung dich natri
hydroxit trong nudc 1a dé chi 1 mol/L ciia dung dich natri hydroxit trong nuéc.

Vi du diéu ché 1

B sung N-bromsuxinimit (148,9g) va 47% axit bromhydric (5mL) vao dung dich
MeCN (700mL) cta 4-brom-1-metyl-2-(triflometyl) benzen (100g) & nhiét do trong
phong trong moi trudong khi argon. B6 sung 2,2’-azobis(isobutyronitril) (3,43g) vao hdn
hop, khudy & 70°C trong 10 phut, va sau d6 khudy & 100°C qua dém. Lam mat hon hop
dén nhiét do trong phong. Lam mét hdn hop bing nudc da, bd sung dung dich natri
thiosulfat bdo hoa trong nuéc, va khudy hdn hop trong 10 phut. B6 sung nudc va EtOAc
vao hdn hop. T4ch 16p hitu co va rira v6i dung dich natri bicacbonat bdo hoa trong nudc
va nuéc mudi. Lam khf)‘l(')’p hitu co trén natri sulfat khan va lam dic dudi diéu kién ap

suat giam. BO sung n-hexan vao phan con lai, va tach két tia ran bang cach loc. Lam dac
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dich loc dudi didu kién ap sudt giam. B6 sung DIPEA (79mL) va dietyl phosphonat
(54mL) vao dung dich THF (500mL) cua phén con lai trong khi 1am mét bang nudc da.
Khudy hdn hop & nhiét do trong phong trong 2 giv. Lam mat hdn hop bang nuéc da va bo
~ sung nudc vao d6. BS sung EtOAc vao hdn hop, va tach 16p hitu co va rira voi axit
clohydric (1M), nudc, dung dich natri bicacbonat bao hoa trong nude va nudc mudi. Lam
kho 16p hitu co trén MgSO4 va lam dic dudi didu kién 4p sudt giam. B sung
triphenylphosphin (115g) vao dung dich toluen (700mL) cta phén con lai, va khudy hdn
hop qua dém & 100°C. Gom phén két tha bang cach loc va rira véi toluen dé thu duoc [4-

brom-2-(triflometyl)benzyl](triphenyl)phosphoni bromua (198,51g) 1a chét ran.
Vi du diéu ché 2

Bb sung kali tert-butoxit (27,5g) vao dung dich diclometan (600mL) ctia [4-brom-
2-(triflometyl)benzyl](triphenyl)phosphoni bromua (150g) trong modi truong khi argon
trong khi 1am mat bang nuéc d4, va khudy hdn hop & nhiét do trong phong trong 6 gio.
Lam mat hdn hop bing nude da va bd sung dung dich diclometan (150mL) cta 1-tert-
butyl este 2-metyl este cua axit (2S)-4-oxopyrolidin-1,2-dicarboxylic (50g) vao do, va
khudy hdn hop & nhiét o trong phong trong 4 ngay. Bb sung dung dich amoni clorua bao
hoa trong nude vao hdn hop va khudy trong 15 phut. Tach 16p hitu co, va chiét 16p trong
nudc véi clorofom. Rira 16p hitu co gom duge voi nude mubi. Lam kho 16p hitu co trén
MgSOs va lam dic dudi diéu kién ap suit giam. Bb sung EtOAc (40mL) va n-hexan
(200mL) vao phan con lai, va khudy hdn hop & nhiét do trong phong trong 1 gio. Tach
phﬁn két taa béng cach loc, va lam dac dich loc dudi diéu kién ap suét giam. Tinh ché
phén con lai bang sic ky cot silicagel (dung moi rira giai; n-hexan/EtOAc) dé thu duoc 1-
tert-butyl este 2-metyl este cua axit (2S)-4-[4-brom-2-(triflometyl)benzyliden]pyrolidin-
1,2-dicarboxylic (hdn hop ciia cac chét ddng phan hinh hoc) (51,74g) 1a chét dau.

Vi du diéu ché 3

B sung phirc boran-THF (IM THF dung dich, 167mL) vao THF (100mL) dung
dich chtta 1-tert-butyl este 2-metyl este cua axit (2S)-4-[4-brom-2-
(triflometyl)benzyliden]pyrolidin-1,2-dicarboxylic (hdn hgp cua cac chét dong phan hinh
hoc) (25,9g) trong mdi truong khi argon trong khi lam mat bang nude da. Khudy hdn hop
& 30°C trong 30 phut. Lam mét hon hop st dung bé nuc d4 ma natri clorua duge bd
sung vao d6, va bo sung MeOH (27mL) vao do. B6 sung hdn hop ctia NaOH dung dich
trong nuéc (1M, 112mL) va 30% hydro peroxit dung dich trong nudc (18mL) vao hdn
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hop, va khudy hdn hop & nhiét do trong phong trong 1 gid. Lam mat hdn hop bang nude
da va bd sung EtOAc va dung dich natri thiosulfat 14% trong nudc. Khudy hdn hop &
nhiét do trong phong trong 1 gio. Tach 16p hitu co va rira véi nude mubi. Lam kho 16p
hitu co trén MgSO4 va lam dic du6i didu kién ap sudt giam. Tinh ché phan con lai bang
sic ky cot silicagel (dung moi rira giai; n-hexan/EtOAc) dé thu dugc (2S)-4-{[4-brom-2-
(triflometyl)phenyl](hydroxy)metyl}pyrolidin-1,2-dicarboxylic 1-tert-butyl este 2-metyl
este cua axit (hdn hop cia chat ddng phan khong d6i quang c6 cdu hinh khong gian khic

& vi tri o ciia nhom benzyl va vi tri 4 ctia vong pyrolidin) (20,96g) 1a chét ran.
Vi du didu ché 4

Bd sung 4-metylmorpholin N-oxit (6,1g) va sang phan ti 4A (8,7g) vao dung dich
diclometan (105mL) chtra (2S)-4-{[4-brom-2-
(triflometyl)phenyl](hydroxy)metyl}pyrolidin-1,2-dicarboxylic 1-tert-butyl este 2-metyl
este cua axit (hdn hop cta chét dong phan khong dbi quang c6 c4u hinh khong gian khac
& vi tri o cia nhom benzyl va vi tri 4 ciia vong pyrolidin) (20,96g) trong mdi truong khi
nito trong khi 1am mat bing nuéc d4, va khudy hdn hop trong 10 phut. B6 sung
tetrapropylamoni perutenat (1,5g) vao hon hop trong khi lam mat bang nudc d4, va khudy
hon hop & nhiét do trong phong trong 1 gio. B sung EtOAc vao hdon hop va lam dic
duéi didu kién ap suit giam. Loc phan con lai st dung silicagel va rira v6i EtOAc. Bb
sung dung dich natri thiosulfat bdo hoa trong nuéc vao dich loc, va khudy hon hop. Tach
16p hitu co va rira v6i nudce mubi. Lam khé 16p hitu co trén MgSO4 va lam dac dudi diéu
kién 4p suét giam. Tinh ché phan con lai bang sic ky cot silicagel (dung mai rira giai; n-
‘hexan/EtOAc) dé thu dugc 1-tert-butyl este 2-metyl este cua axit (2S)-4-[4-brom-2-
(triflometyl)benzoyl]pyrolidin-1,2-dicarboxylic (hén hgp cua céc epime ¢ vi tri 4 clia

vong pyrolidin) (19,6g) 1a chat dau.
Vi du diéu ché 5

B6 sung hydro clorua (dung dich 1,4-dioxan 4M, 395mL) vao dung dich huyén
phu MeOH (395mL) chira 1-tert-butyl este 2-metyl este cua axit (25)-4-[4-brom-2-
(triflometyl)benzoyl]pyrolidin-1,2-dicarboxylic (hén hgp cta cac epime & vi tri 4 cla
vong pyrolidin) (78,9g) trong khi lam mat bing nudc da, va khudy hdn hop & nhiét do
trong phong trong 1 gid. Lam ddc hdn hop dudi didu kién 4p suét giam. B6 sung toluen
vao hdn hop, va lam dic hon hop dudi diéu kién 4p sudt giam. B6 sung axit 1-

metylxyclopropancarboxylic (20g), HATU (76g), va DIPEA (86mL) vao dung dich
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diclometan (630mL) chira phan con lai trong méi truong khi nito trong khi lam mat bing
nuée da, va khudy hdn hop trong 5 gid & nhiét do trong phong. Lam mat hén hop bang
nuéc da, va bd sung dung dich natri bicacbonat bdo hoa trong nudc vao do. B sung
clorofom vao hon hop, va tach 16p hitu co va rira véi axit clohydric (1M), dung dich natri
bicacbonat bdo hoa trong nuéc, va nudce mudi. Lam kho 16p hitu co trén natri sulfat khan
va lam dic dué6i didu kién 4p sudt giam. Tinh ché phdn con lai bing sic ky ¢t amino
silicagel (dung mdi rira giai; n-hexan/EtOAc) va sdc ky cot silicagel (dung mdi rtra giéi;
n-hexan/EtOAc) dé thu duoc 4-[4-brom-2-(triflometyl)benzoyl]-1-[(1-
metylxyclopropyl)cacbonyl]-L-prolin metyl este (hdn hop ctia cac epime & vi tri 4 cua

vong pyrolidin) (57,65g) 1a chét dau.
Vi du diéu ché 6

Str dung bé phan tmg duoc 1am bing Teflon (nhan hiéu da dugc dang ky), bd sung
4-tert-butyl-2,6-dimetylphenyl luu huynh triflorua (138,6g) va hydro florua pyridin
(101,5mL) vao dung dich diclometan (320mL) chtra 4-[4-brom-2-(triflometyl)benzoyl]-
1-[(1-metylxyclopropyl)cacbonyl]-L-prolin metyl este (hdn hop cia cac epime & vi tri 4
cua vong pyrolidin) (64g) trong mdi truong khi argon, va khudy hén hop trong 15 gid &
nhiét do trong phong. Dung khudy bé phan ung, va dé hdn hop & nhiét do trong phong
trong 75 gid. B6 sung hdn hgp nay vao hdn hop cua nudc da va dung dich amoniac 28%
trong nude (1400mL). B6 sung clorofom vao hdn hop, va khudy hon hop trong 8 gio.
Tach 16p hitu co, va chiét 16p trong nuéc véi clorofom. Rira 16p hitu co gom duogc véi
dung dich natri bicacbonat bdo hoa trong nudc, axit clohydric (IM), dung dich natri
bicacbonat bdo hoa trong nudc, va nudc mudi. Lam kho 16p hiru co trén MgSO4 va lam
dac dudi didu kién 4p sudt giam. B6 sung n-hexan vao phin con lai, va khuy hdn hop &
nhiét do trong phong trong 1 gio. Tach vat liéu khong hoa tan bang cach loc, va lam dic
dich loc duéi didu kién 4p sudt giam. Tinh ché phan con lai bang sdc ky cot silicagel
(dung moi rura giai; n-hexan/EtOAc). Tron chit dau thu dugc v6i n-hexan (253mL) va
EtOAc (2,5mL). Gia nhiét hdn hop, va khi phan réin két tia, hdn hop dugc dé lam mat va
khudy trong 15 gio & nhiét d trong phong. Gom phan két tia bang cach loc va rira voi
hdon hop cta n-hexan va EtOAc (99: 1) dé thu dugc (4R)-4-{[4-brom-2-
(triflometyl)phenyl](diflo)metyl}-1-[(1-metylxyclopropyl)cacbonyl]-L-prolin metyl este
(26,6g) 14 chit ran.

Vi du didu ché 7
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B6 sung dung dich trong nudc chira lithi hydroxit hydrat (1M, 82mL) vao hén hop
clua (4R)-4-{[4-brom-2-(triflometyl)phenyl](diflo)metyl}-1-[(1-
metylxyclopropyl)cacbonyl]-L-prolin metyl este (26,57g) va THF (265mL) trong khi lam
mat bing nuéc d4, va khudy hén hop & nhiét do trong phong trong 2 gid. Lam mat hon.
hop bing nuéc da, va axit clohydric (1M, about 85mL) dugc bd sung vao d6. Bb sung
EtOAc vao hon hop, va tach 16p hitu co va rira voi nuée mudi. Lam kho 16p hitu co trén
natri sulfat khan va lam dic duéi diéu kién 4p suét giam dé thu dugc (4R)-4-{[4-brom-2-
(triflometyl)phenyl](diflo)metyl}-1-[(1-metylxyclopropyl)cacbonyl]-L-prolin (26,03g) la

chat ran.
Vi du di€u ché 8

B sung 1-aminoxyclopropancacbonitril hydroclorua (7,19g), HATU (21,9g), va
DIPEA (23,5mL) vao dung dich diclometan (258mL) chira (4R)-4-{[4-brom-2-
(triflometyl)phenyl](diflo)metyl}-1-[(1-metylxyclopropyl)cacbonyl]-L-prolin  (25,80g)
trong khi 1am mat bang huc’yc d4. Khudy hdn hop & nhiét do trong phong trong 15 gio. B6
sung clorofom va dung dich amoni clorua bdo hoa trong nu¢c vao hdn hop. Tach 16p hitu
co va rira véi dung dich natri bicacbonat bdo hoa trong nudc va nude mudi. Lam khd 16p
hiru co trén natri sulfat khan va 1am dic dudi diéu kién ap suat giam. Tinh ché phan con
lai bang sic ky cot silicagel (dung moi rira giai; n-hexan/EtOAc) dé thu duoc (4R)-4-{[4-
brom-2-(triflometyl)phenyl](diflo)metyl}-N-(1-xyanoxyclopropyl)-1-[(1-
metylxyclopropyl)cacbonyl]-L-prolinamit (28,68g) 1a chét ran.

Vi du diéu ché 9

St dung bé phan tng dugc lam bang Teflon (nhan hiéu da dugce ding ky), bd sung
4-tert-butyl-2,6-dimetylphenylluu huynh triflorua (25g) va hydro florua pyridin (18mL)
vao dung dich diclometan (64mL) chita 4-[4-brom-2-(triflometyl)benzoyl]-1-{[1-
(triflometyl)xyclopropyl]cacbonyl}-L-prolin metyl este (hdn hop ctia céac epime O Vi tri 4
cua vong pyrolidin) (12,9g) trong mdi truong khi argon, va khudy hdn hop trong 9 gitr &
nhiét do trong phong. Dung khudy bé phan umg, va dé hén hop & nhiét do trong phong
trong 14 gio. Khhéy hdn hop & nhiét do trong phong trong 11 gio. Dimng khudy bé phan
mg, va dé hdn hop & nhiét do trong phong trong 14 gio. Bé sung hén hgp nay vao hon
hop ctia nuée d4, dung dich amoniac 28% trong nude (220mL), va clorofom, va khqu
trong 3 gio. Tach 16p hiru co, va chiét 16p trong nudc véi clorofom. Lam kho 16p hiru co

gom dugc trén natri sulfat khan va lam dac dudi diéu kién 4p suat giam. B6 sung n-hexan
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vao phan con lai, va khudy hon hop & nhiét do trong phong trong 1 gio. Tach vat liéu
khong hoa tan bang cach loc, va lam déc dich loc dudi didu kién 4p suét giam. B sung
toluen vao phan con lai va lam dic duéi diéu kién 4p suit giam. Tinh ché phan con lai
bing sic ky cot silicagel (dung moi rira giai; n-hexan/EtOAc) dé thu dugc 4-{[4-brom-2-
(triflometyl)phenyl](diflo)metyl}-1-{[1-(triflometyl)xyclopropyl]cacbonyl}-L-prolin

metyl este (hdn hop clia céc epime & vi tri 4 cia vong pyrolidin) (11,67g) 1a chit dau.
Vi du diéu ché 10

Tinh ché 4-{[4-brom-2-(triflometyl)phenyl](diflo)metyl }-1-{[1-
(triflometyl)xyclopropyl]cacbonyl}-L-prolin metyl este (hdn hop clia cac epime & vi tri 4
cta vong pyrolidin) (3,69g) bang sac ky cot (cot: CHIRALPAK IA, dung mdi rira giai: n-
hexan/EtOAc) dé thu duoc (4R)-4-{[4-brom-2-(triflometyl)phenyl](diflo)metyl}-1-{[1-
(triflometyl)xyclopropyl]cacbonyl}-L-prolin metyl este (1,91g) 1a chat dau.

Vi du diéu ché 11

Khudy qua dém hdn hop gdm I,4-dioxan (10mL) cua 4-{[4-brom-2-
(triflometyl)phenyl](diflo)metyl}-1-[(1-metylxyclopropyl)cacbonyl]-L-prolin metyl este
(hdn hop cua cac epime & vi tri 4 cia vong pyrolidin) (478 mg), kali triflo[(4-
metylpiperazin-1-yl)metyl]borat(1-) (435 mg), paladi(Il) axetat (23 mg), RuPhos (97
mg), va K5PO4 (839 mg), va nuée (0,072mL) & 80°C trong moi truong khi argon. B6
sung dung dich natri bicacbonat bdo hoa trong nudc vao hén hop. B6 sung clorofom vao
hdn hop, va tach 16p hitu co. Rira 16p hitu co véi nude mudi va lam dic dudi didu kién ap
suit giam. Tinh ché phan con lai bang sic ky cot amino silicagel (dung méi rira giai;
clorofom/MeOH) @  thu  dugc  4-(diflo{4-[(4-metylpiperazin-1-yl)metyl]-2-
(triflometyl)phenyl } metyl)-1-[(1-metylxyclopropyl)cacbonyl]-L-prolin metyl este (hdn

hop cua cac epime & vi tri 4 ctia vong pyrolidin) (340 mg) 1a chat dau.
Vi du didu ché 12

B6 sung triphenylphosphin (9,75g) vao toluen (70mL) dung dich chira 4-brom-1-
(brommetyl)-2-clo benzen (10g) ¢ nhiét d¢ trong phong, va khudy hdn hop & 80°C trong
6 gio. Lam mét hdn hop bang nudc da va khudy trong 30 phiit. Gom phin két tia bang
cach loc va rira véi toluen dé thu dugc (4-brom-2-clobenzyl)(triphenyl)phosphoni
bromua (18,9g) 14 chét ran.

Vi du diéu ché 13
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B6 sung 2,4,6-triclophenyl format (1g), paladi(Il) axetat (120 mg), XantPhos (300
mg), va DIPEA (1,5mL) vao dung dich toluen (30mL) chta 4-{[4-brom-2-
(triflometyl)phenyl](diflo)metyl}-N-(1-xyanoxyclopropyl)-1-{[1-(triflometyl)
xyclopropyl]cacbonyl}-L-prolinamit (hdn hop cla cac epime & vi tri 4 ctia vong
pyrolidin) (2,1g) & 100°C trong moi truong khi argon, va khudy hén hop trong 1 gio.
Lam mat hon hop bang nudc da, va bd sung clorofom va nuéc mubi vao d6. Tach vat liéu
khong hoa tan béng cach loc véi Celite, va tach 16p hitu co cia dich ch. Lam kho l6p
hitu co trén natri sulfat khan va lam dc dudi didu kién ap suét giam. Tinh ché phan con
lai bang sic ky cot silicagel (dung moi rira giai: n-hexan/EtOAc) dé thu duoc 2.4,6-
triclophenyl este cua axit  4-{[(5S)-5-[(1-xyanoxyclopropyl)carbamoyl]-1-{[1-
(triflometyl)xyclopropyl]cacbonyl}pyrolidin-3-yl](diflo)metyl}-3-(triflometyl)benzoic

(hdn hop ctia cac epime & vi tri 3 cta vong pyrolidin) (2,4g) 1a chét ran.
Vi dy diéu ché 14

B& sung natri bohydrua (103 mg) vao hdn hop cia 2,4,6-triclophenyl este ctia axit
4-{[(5S)-5-[(1-xyanoxyclopropyl)carbamoyl]-1-{[1-
(triflometyl)xyclopropyl]cacbonyl} pyrolidin-3-yl](diflo)metyl}-3-(triflometyl)benzoic
(hdn hop clia cac epime & vi tri 3 cta vong pyrolidin) (1g) va THF (20mL) trong khi lam
‘mat bang nuéc da. B6 sung MeOH (2mL) vao hon hop trong khi lam mat bing nuée da,
va khudy hdn hop & nhiét d6 trong phong trong 30 phut. B6 sung nuéc vao hdn hop. B6
sung EtOAc vao hdn hop, va tach 16p hiru co va rira véi nude mudi. Lam kho 16p hitu co
trén MgSO4 va lam ddc dusi didu kién 4p sudt giam. Tinh ché phan con lai bang sic ky
c6t silicagel (dung moi rua giai; n-hexan/EtOAc) dé thu dugc N-(1-xyanoxyclopropyl)-4-
{diflo[4-(hydroxymetyl)-2-(triflometyl)phenyl]metyl}-1-{[1-(triflomety)xyclopropyl]
cacbonyl}-L-prolinamit (hdn hop cua cac epime & vi tri 4 ctia vong pyrolidin) (290 mg)
1a chat rén.

Vi du diéu ché 15

B6 sung hdn hgp ctia 1,2-dibrometan (0,032mL) va clo(trimetyl)silan (0,047mL)
vao huyén phu chira kém (365 mg) trong N,N-dimetylaxetamit (2mL) & nhi¢t do trong
phong trong mdi truong khi argon, va khudy hén hop & 50°C trong 15 phit. B6 sung
dung dich N,N-dimetylaxetamit (2mL) chtra tert-butyl este cua axit 4-iodopiperidin-1-
carboxylic (1,73g) vao hon hgp & nhiét do trong phong, va khudy hdn hop & 50°C trong
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15 phut. B6 sung hdn hop trén ddy vao dung dich huyén phi N,N-dimetylaxetamit (5mL)
chtra 4-{[4-brom-2-(triflometyl)phenyl](diflo)metyl}-1-{[1-(triflometyl)xyclopropyl]
cacbonyl}-L-prolin metyl este (hdn hgp cua cac epime & vi tri 4 clia vong pyrolidin) (1g),
phirc chat 1,1°-bis(diphenylphosphino)feroxen-paladi(Il) diclorua-diclometan (151 mg),
va dong iodua (I) (71 mg) & nhiét do trong phong trong méi trudng khi argon, va khudy
hdn hop & 80°C qua dém. Lam mat hon hop dén nhiét do trong phong, bd sung EtOAc,
va tach vat liéu khong hoa tan béng cach loc. Rira dich loc véi nuéc va nude mubi, va
lam khé 16p hitu co trén MgSO4 va 1am dac dudi diéu kién ap suat giam. Tinh ché phén
con lai bang sic ky cot silicagel (dung mdi rira giai: n-hexan/EtOAc) dé thu duoc tert-
butyl este cua axit 4-[4-{diflo[(5S)-5-(metoxycacbonyl)-1-{[1-
(triflometyl)xyclopropyl]cacbonyl}pyrolidin-3-yljmetyl}-3-(triflometyl)phenyl]

piperidin-1-carboxylic (hdn hgp cua cac epime & vi tri 3 ciia vong pyrolidin) (1,15g) la

chit dau.
Vi du diéu ché 16

B sung axit trifloaxetic (1,5mL) vao diclometan (15mL) va dung dich MeCN
(7,5mL) chtra tert-butyl este cua axit 4-[4-{[(5S)-5-[(1-xyanoxyclopropyl)carbamoyl]-1-
{[1-(triflometyl)xyclopropyl]cacbonyl}pyrolidin-3-yl](diflo)metyl}-3-(triflometyl)
phenyl]piperidin-1-carboxylic (hdn hgp cua cac epime & vi tri 3 ctia vong pyrolidin) (675
mg) trong khi 1am maét bing nudc da, va khudy hén hop & nhiét dd trong phong trong 3
gio. B sung axit trifloaxetic (2,25mL) vao hdn hop & nhiét do trong phong, va khudy
hén hop trong 4 gio. B6 sung h5h hop nay vao dung dich natri bicacbonat bdo hoa trong
nude. Bb sung clorofom vao hén hgp, va tach 16p hitu co va rira voi nudce mudi. Lam kho
16p hitu co trén MgSO4 va lam ddc dudi diéu kién 4p suét giam dé thu dugc N-(1-
xyanoxyclopropyl)-4-{diflo[4-(piperidin-4-y1)-2-(triflometyl)phenyl|metyl}-1-{[1-
(triflometyl)xyclopropyl]cacbonyl}-L-prolinamit (hdn hgp cia cac epime & vi tri 4 cla
vong pyrolidin) (509 mg) la chét ran.

Vi du diéu ché 17

Bb sung kali cacbonat (5,5g) vao dung dich diclometan (80mL) chita (4-brom-2-
clobenzyl) (triphenyl)phosphoni bromua (18,9g) ¢ nhiét do trong phong trong mdi truong
khi nito, va khudy hén hop trong 20 phut. B6 sung 1-tert-butyl este 2-metyl este cua axit
(2S)-4-oxopyrolidin-1,2-dicarboxylic (6,5g) va 18-crao-6 (110 mg) vao hén hop & nhiét
d6 trong phong, va khudy hdn hop trong khi gia nhiét dudi diéu kién hoi luu trong 3
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ngay. Lam maét hdn hop bing nudc d4, va bd sung dung dich natri bicacbonat bao hoa
trong nudc vao d6. Tach 16p hitu co va rira véi nude mubi. Lam kho 16p hitu co trén natri
sulfat khan va lam dac dudi diéu kién ap suét giam. Tinh ché phén con lai bang sic ky cot
silicagel (dung moi rira gidi; n-hexan/EtOAc) dé thu dugc 1-tert-butyl este 2-metyl este
cua axit (2S)-4-(4-brom-2-clobenzyliden)pyrolidin—1,2-dicarboxy1ic (hdn hop cia céc
chét ddng phan hinh hoc) (5,17g) 14 chit dau.

Vi du diéu ché 18

Bb sung bis(2-metoxyetyl)aminoluu huynh triflorua (15mL) vao 4-(4-brom-2-
clobenzoyl)-1-{[1-(triflometyl)xyclopropyl]cacbonyl}-L-prolin metyl este (hdn hop cia
céac epime & vi tri 4 cua vong pyrolidin) (2,8g) trong mdi trudng khi argon, va khudy hdn
hop & 90°C trong 3 gid. Lam mét hon hop bing nude da va bd sung vao hdn hop cla
nudc da va dung dich natri bicacbonat bao hoa trong nuéec. Bé sung EtOAc vao hdn hop,
va tach 16p hitu co va rira v6i nuéc mudi. Lam khd 16p hitu co trén natri sulfat khan va
lam dic duéi didu kién 4p suét giam. Tinh ché phén con lai bang sdc ky cot silicagel
(dung moi ria giai; n-hexan/EtOAc) dé thu duogc 4-[(4-brom-2-clophenyl)(diflo)metyl]-
1-{[1-(triflometyl)xyclopropyl]cacbonyl}-L-prolin metyl este (hén hop cla cac epime &
vi tri 4 cta vong pyrolidin) (2,37g) 1a chét dau.

Vi du diéu ché 19

B sung lithi hydroxit hydrat (20 mg) vao MeOH (0,7mL) va dung dich THF
(0,7mL) chuaa  4-(4-{diflo[(5S)-5-(metoxycacbonyl)-1-{[1-(triflometyl)xyclopropyl]
cacbonyl}pyrolidin-3-yl]metyl}-3-flophenyl)piperidin-1-carboxylic tert-butyl este cua
axit (hdn hop ctia cdc epime & vi tri 3 cua vong pyrolidin) (105 mg) & nhiét do trong
phong, va khudy hon hop & nhiét d6 trong phong trong 1 gio. Lam dic hdn hop dudi didu
kién 4p suéf giam dé thu dugc lithi (2S)-4-[{4-[1-(tert-butoxycacbonyl)piperidin-4-yl]-2-
flophenyl}(diflo)metyl]-1-{[1-(triflometyl)xyclopropyl]cacbonyl}pyrolidin-2-carboxylat
(hdn hop ctia cac epime & vi tri 4 ciia vong pyrolidin) (102 mg) la chét ran.

Vidul

B6 sung kali triflo[(4-metylpiperazin-1-yl)metyl] borat(1-) (4,1g), XPhos (892
mg), xesi cacbonat (12g), va paladi axetat (II) (214 mg) vao dung dich 1,4-dioxan
(50mL) va nuéc (10mL) chta (4R)-4-{[4-brom-2-(triflometyl)phenyl](diflo)metyl}-N-
(1-xyanoxyclopropyl)-1-[(1-metylxyclopropyl)cacbonyl]-L-prolinamit (5g) ¢ nhiét do
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trong phong trong mdi truong khi argon, va khudy hdn hop trong 3 gid trong khi gia nhiét
duéi diéu kién hdi luu. Lam mat hdn hop dén nhiét do trong phong va bd sung nudc vao
d6. Tach vat liéu khong hoa tan bang cach loc voi Celite va rira voi clorofom. B6 sung
nuéc va clorofom vao dich loc. Tach 16p hiru co va rira véi nude mudi. Lam khd 16p hitu
co trén MgSO4 va lam dac dudi diéu kién ap sudt giam. Tinh ché phan con lai bang sic
ky cot silicagel (dung moéi rira giai; n-hexan/EtOAc va clorofom/MeOH) dé thu duoc
(4R)-N-(1-xyanoxyclopropyl)-4-(diflo{4-[(4-metylpiperazin-1-yl)metyl]-2-(triflomety])
phenyl}metyl)-1-[(1-metylxyclopropyl)cacbonyl]-L-prolinamit (4,7g) 1a chét ran.

Vidu?2

B sung hydro clorua (dung dich 1,4-dioxan 4M, 1,39mL) vao EtOAc (7mL) va
dung dich etanol (7mL) chita (4R)-N-(1-xyanoxyclopropyl)-4-(diflo{4-[(4-
metylpiperazin-1-yl)metyl]-2-(triflometyl)phenyl}metyl)-1-[(1-metylxyclopropyl)
cacbonyl]-L-prolinamit (1,43g), va khudy hdn hgp & nhiét do trong phong trong 30 phut.
Lam dic hdn hop duéi didu kién 4p sudt giam. B6 sung etanol vao phén con lai, va lam
dic hdn hop duéi didu kién 4p suat giam. B6 sung EtOAc vao phén con lai, va khudy hdn
hop trong khoang 1 gid. Lam dic hdn hop duéi didu kién 4p suit giam. B6 sung etanol
(10mL) vao phan con lai va gia nhiét & 95 dén thu dugc dung dich. Khudy hén hop qua
dém & nhiét do trong phong. Gom phén két tiia bang céch loc va rira véi etanol dé thu
duoc (4R)-N-(1-xyanoxyclopropyl)-4-(diflo{4-[(4-metylpiperazin-1-yl)metyl]-2-
(triflometyl)phenyl} metyl)-1-[(1-metylxyclopropyl)cacbonyl]-L-prolinamit
dihydroclorua (516 mg) 1a chét rin.

Vidu 4

Khudy hdn hop cta (4R)-4-{[4-brom-2-(triflometyl)phenyl](diflo)metyl}-N-(1-
xyanoxyclopropyl)-l-{[1-(triﬂometyl)xyclopfopyl]cacbonyl}—L-prolinamit (627,4 mg),
kali triflo[(4-metylpiperazin-1-yl)metyl]borat(1-) (705 mg), paladi(II) axetat (25 mg),
RuPhos (105 mg), K3POs (905 mg), 1,4-dioxan (13mL), va nudc (1,3mL) & 80°C trong 6
gio trong moi truong khi argon. B6 sung dung dich natri bicacbonat bdo hoa trong nudc
va clorofom vao hdn hop. Tach 16p hitu co va rira voi nudce mudi. Lam kho 16p hiru co
trén MgSO4 va lam dic dudi didu kién ap sudt giam. Tinh ché phan con lai bang sic ky
cOt amino silicagel (dung méi rira gidi; clorofom/MeOH) dé thu duoc (4R)-N-(1-
xyanoxyclopropyl)-4-(diflo{4-[(4-metylpiperazin-1-yl)metyl]-2-(triflometyl)
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phenyl}metyl)-1-{[1-(triflometyl)xyclopropyl]cacbonyl}-L-prolinamit (491,4 mg) la chét

dau.

Vidu7

Bé sung axit clohydric (6M, 0,678mL) vao dung dich etanol (6mL) chira tert-butyl
este cua axit 4-{4-[{(3R,5S)-5-[(1-xyanoxyclopropyl)carbamoyl]-1-[(1-

metylxyclopropyl)cacbonyl]pyrolidin-3-yl}(diflo)metyl]-3-(triflometyl)benzyl} piperazin-
1-carboxylic (339 mg), va khudy & 50°C trong 1 gio. Khudy hdn hop & 60°C trong 5 gio.
Lam mat hdn hop bang nudc da, va bd sung dung dich NaOH (1M, 5mL) trong nudc vao
-d6. B sung clorofom vao hdn hgp, va tach 16p hitu co va 1am dac dudi diéu kién ap suét
giam. Tinh ché phin con lai bang sic ky cot amino silicagel (dung mdi rira giai;
clorofom/MeOH). Hydro clorua (dung dich 1,4-dioxan 4M, 0,285mL) dugc bd sung vao
dung dich chta 1,4-dioxan (3mL) va etanol (5SmL) cta chét diu thu duoc, va khudy hén
hop & nhiét d trong phong trong 5 phut. Lam déc hdn hop dudi didu kién ap suat giam.
B6 sung EtOAc vao phan con lai, va gom phén két tia bang cach loc va rira véi EtOAc
dé thu dugc (4R)-N-(1-xyanoxyclopropyl)-4-{diflo[4-(piperazin-1-ylmetyl)-2-
(triflometyl)phenyl]metyl}-1-[(1-metylxyclopropyl)cacbonyl]-L-prolinamit

dihydroclorua (190 mg) la chét ran.

Vidu 8

Khudy qua dém hdén hgp cua 4-(diflo{4-[(4-metylpiperazin-1-yl)metyl]-2-
(triflometyl)phenyl}metyl)-1-[(1-metylxyclopropyl)cacbonyl]-L-prolin (hdn hop cla céc
epime & vi tri 4 cua vong pyrolidin) (415 mg), l-aminoxyclopropancacbonitril
hydroclorua (117 mg), HATU (375 mg), DIPEA (0,338mL), va DMF (8mL) & nhiét do
trong phong. B sung nudc vao hdn hop, va chiét hdn hop véi clorofom. Lam dic 16p
hitu co dudi didu kién ap suit giam. Tinh ché phan con lai bang sic ky cdt amino
silicagel (dung moi rira giai; clorofom/MeOH). Tinh ché chét dau thu dugc bang sic ky
16ng hiéu ning cao pha dao (dung mdi rira giai; dung dich axit formic 0,1% trong
nude/MeCN). Bb sung hydro clorua (dung dich 1,4-dioxan 4M, 0,115mL) vao dung dich
diclometan (1mL) chtra phén con lai thu duoc, va khqu hdn hop & nhiét d6 trong phong
trong 5 phat. Lam dic hdn hop dudi didu kién 4p suit giam dé thu duoc N-(1-
xyanoxyclopropyl)-4-(diflo{4-[(4-metylpiperazin-1-yl)metyl]-2-(triflometyl)
phenyl} metyl)-1-[(1-metylxyclopropyl)cacbonyl]-L-prolinamit dihydroclorua (hén hop

cla cac epime ¢ vi tri 4 cua vong pyrolidin) (62 mg) la chét ran.
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Vidu9

Bé sung axit trifloaxetic (0,11mL) vao diclometan (0,42mL) va dung dich MeCN
(0,11mL) chtra tert-butyl este cua axit 4-14-{[(BR,5S)-5-[(1-
xyanoxyclopropyl)carbamoyl]-1-{[1-(triflometyl)xyclopropyl]cacbonyl}pyrolidin-3-
yl](diflo)metyl}-3-(triflometyl)benzyl]piperazin-1-carboxylic (35 mg) trong khi lam mat
bing nudc d4, va khudy hdn hop qua dém & nhiét do trong phong. Lam dac hdn hop dudi
»diéu kién ap suét giam. Tinh ché phan con lai bang sic ky cot amino silicagel (dung moi
rira giai; clorofom/MeOH). Hydro clorua (dung dich 1,4-dioxan 4M, 0,015mL) duoc bd
sung vao dung dich 1,4-dioxan (0,35mL) chira phan con lai thu dugc, va khudy hdn hop &
nhiét do trong phong trong 5 phut. Lam dic hon hop dudi didu kién 4p sudt giam, va bd
sung diisopropyl ete vao phan con lai. Gom phén két tia bang cach loc dé thu duoc (4R)-
N-(1-xyanoxyclopropyl)-4-{diflo[4-(piperazin-1-ylmetyl)-2-(triflometyl)phenyl]metyl}-
1-{[1-(triflometyl)xyclopropyl]cacbonyl}-L-prolinamit dihydroclorua (22 mg) la chét

rén.
Vidu 10

B6 sung metansulfonyl clorua (0,011mL) va TEA (0,039mL) vao dung dich
diclometan ~ (2mL) chta  N-(1-xyanoxyclopropyl)-4-{diflo[4-(hydroxymetyl)-2-
(triflometyl)phenylJmetyl}-1-{[ 1-(triflometyl)xyclopropyl]cacbonyl}-L-prolinamit (hdn
hop cta cac epime & vi tri 4 cia vong pyrolidin) (50 mg), va khudy hdn hop & nhiét dod
trong phong trong 30 phit. Lam ddc hdn hop dudi didu kién 4p suét giam. B6 sung DMF
(2mL), 1-etylpiperazin (0,024mL), va kali cacbonat (86 mg) vao phén con lai, va khudy
hdn hop & nhiét do trong phong trong 20 gio. B6 sung nude va EtOAc vao hdn hop, va
tach 16p hitu co va rira v6é1 nudce va nudce mudi. Lam kho 16p hitu co trén natri sulfat khan
va lam dic duéi didu kién ap sudt giam. Tinh ché phan con lai bang sic ky cdt amino
silicagel (dung mdi rira giai: n-hexan/clorofom, va clorofom/MeOH) dé thu duoc N-(1-
xyanoxyclopropyl)-4-[{4-[(4-etylpiperazin-1-yl)metyl]-2-

(triflometyl)phenyl} (diflo)metyl]-1-{[1-(triflometyl)xyclopropyl]cacbonyl}-L-prolinamit

(hdn hop clia cc epime & vi tri 4 ciia vong pyrolidin) (52 mg) 1a chét ran.
Vidu 12

B6 sung hydro clorua (dung dich EtOAc 4M, 0,455mL) vao dung dich EtOAc
(I12mL) va etanol (1,2mL) chira (4R)-N-(1-xyanoxyclopropyl)-4-(diflo{4-[(4-

-41-



35815

metylpiperazin-1-yl)metyl]-2-(triflometyl)phenyl}metyl-1-{[1-(triflometyl)xyclopropyl]
cacbonyl}-L-prolinamit (565,9 mg), va khudy hdn hop & nhiét do trong phong qua dém.
Gom phan két tua bang cach loc va rira v6i EtOAc dé thu duogc (4R)-N-(1-
xyanoxyclopropyl)-4-(diflo{4-[(4-metylpiperazin-1-yl)metyl]-2-
(triflometyl)phenyl}metyl)-1-{[1-(triflometyl)xyclopropyl]cacbonyl}-L-prolinamit
dihydroclorua (508 mg) la chét ran.

Vidu 15

Bb sung axit axetic (0,010mL) va natri triaxetoxybohydrua (50 mg) vao dung dich
dicloetan (1mL) chtra N-(1-xyanoxyclopropyl)-4-{diflo[2-flo-4-(piperidin-4-
yl)phenyl]metyl}-1-{[1-(triflometyl)xyclopropyl]cacbonyl}-L-prolinamit (hdn hop cua
cac epime & vi tri 4 ciia vong pyrolidin) (32 mg) trong mdi truong khi argon trong khi
lam mat bang nudc da, va khudy hdn hop trong vai phit. B6 sung axetaldehyt (0,030mL)
vio hén hop trong khi 1am mét bang nudc d4, va khudy hdn hop trong 30 phut. B6 sung
dung dich natri bicacbonat bdo hoa trong nudc vao hdn hop trong khi 1am mat bang nudc
da, va tach 16p hiru co va rira véi nuéce mubi. Lam khé 16p hitu co trén natri sulfat khan
va lam dic dudi didu kién 4p suét giam. Tinh ché phan con lai bang sic ky cot amino
silicagel (dung moi rira giai; n-hexan/EtOAc) dé thu dugc N-(1-xyanoxyclopropyl)-4-
{[4-(1-etylpiperidin-4-yl)-2-flophenyl](diflo)metyl}-1-{[1-(triflometyl)xyclopropyl]
cacbonyl}-L-prolinamit (hdn hop cua céc epime & vi tri 4 ciia vong pyrolidin) (27 mg) 1a

chét ran.
Vidu 17

B sung axit axetic (0,019mL) va axetaldehyt (0,045mL) vao dicloetan (1,9mL)
dung dich chtra N-(1-xyanoxyclopropyl)-4-{diflo[4-(piperidin-4-yl)-2-
(triflometyl)phenyl]metyl}-1-{[1-(triflometyl)xyclopropyl]cacbonyl}-L-prolinamit (hdn
hop ciia cac epime & vi tri 4 ciia vong pyrolidin) (95 mg) & nhiét d6 trong phong, va
khudy hdn hop trong 5 phut. Natri triaxetoxybohydrua (136 mg) dugc bd sung vao hén
hop & nhiét do trong phong, va khudy hdn hop trong 2 gio. B sung nudc va clorofom
vao hon hop, va tach 16p hitu co va rira voi nude mubi. Lam kho 16p hitu co trén MgSO4
va lam dic dudi didu kién 4p sudt giam. Tinh ché phan con lai bang sdc ky cot silicagel
(dung moi rira giai; clorofom/MeOH). Bé sung hydro clorua (dung dich 1,4-dioxan 4M,
0,025mL) vao dung dich diclometan (2mL) chtra chit dau thu duoc, va khuéy hdn hop
trong 30 phut. Lam dic hén hop dudi didu kién ap suédt giam dé thu dugc N-(1-
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xyanoxyclopropyl)-4-{[4-(1-etylpiperidin-4-yl)-2-(triflometyl)phenyl](diflo)mety1}-1-
{[1-(triflometyl)xyclopropyl]cacbonyl}-L-prolinamit hydroclorua (hdn hop cla céc

epime & vi tri 4 ctia vong pyrolidin) (60,6 mg) la chét ran.
Vidu 18

Bb sung axit suxinic (104 mg) vao 2-propanol (2,5mL) dung dich chta (4R)-N-(1-
xyanoxyclopropyl)-4-(diflo{4-[(4-metylpiperazin-1-yl)metyl]-2-(triflometyl)phenyl}
metyl)-1-[(1-metylxyclopropyl)cacbonyl]-L-prolinamit (250 mg) & nhiét do trong phong.
Khudy hdn hgp & 60°C trong 5 phut va sau d6 khudy & nhiét do trong phong qua dém. Bb
sung 2-propanol (2,5mL) vao hdn hop va khudy trong 10 phtt. Gom phén két tia bang
cach loc va rtra v6i lugng nhé cta 2-propanol dé thu duoc tinh thé (281 mg) & ty 1& 1:2°
gdm (4R)-N-(1-xyanoxyclopropyl)-4-(diflo{4-[(4-metylpiperazin-1-yl)metyl]-2-
(triflometyl)phenyl} metyl)-1-[(1-metylxyclopropyl)cacbonyl]-L-prolinamit ~ va  axit
suxinic (¢ ban md ta nay trong mot sb trudong hop, duge goi 1a “disuxinat™).

Cac hop chit ctia Cac vi du diéu ché va Céac vi du dugc thé hién trong cac bang
sau duoc diéu ché theo cung cach nhu trong Céac vi du diéu ché hoac Cac vi du dugc md

ta trén day.

Bang 3
Hop 9hét “Str
SO
Prl
Br
CF3
Br%
Pr2 \
e
/gm MefMe
(@)
T
A e
Br
CFs3

-43-




35815

Pr3
/dm Me
Me_| _Me
@)
T
o C)/Me
Br
OH
CF3
Pr3-1 Me
/dm Me_| Me
@)
Y o
N -“‘/(O,Me
Br
OH




35815

Béang 4
Hop phét Str
sO
Pr3-2
Me
/dm MefMe
@)
PN
“‘MO,MG
Br
OH
Pr4 Me
/em Me Me
(@)
Y o
N
"\\/Lo,Me
Br
O
CF3
}Dr4-1 Ve
cm MefMe
O
Toe
““‘«O/Me
Br
0]
Cl
Pr4-2 Me
/em Me\l/Me
o .0
N O
Ao
Br
@)
F

-45-




35815

Bang 5

Hop chat sd Str

Pr5

/em WO E

Pr5-1

/em
VL%’
0]

Pr5-2

/em CFs
W"
O

Cl
T
' O
N wt \\(( M
O- e
Br
(@)
CF;

-46-




35815

Béang 6
Hop chét s6 Str
Pr6
Me
VP
\f 0O
"”‘«O,Me
Br F
CF3
Pr7 Me
0
1
N
" OH
Br
F
F3
Pr7-1

Pr7-2
/em

Zj_
o
o

wll

Me Fs

-47-

OH




35815

Bang 7
Hop chat Str
sO
Pr7-3 CFs
/em 0
{
M O oanth OH
e
Me%—g\_ F
Me Cl
Pr7-4 Me
/em 0
L i
"NOH
N F
F
Me
Pr7-5 CFs
O
1
N
" “OH
Br
F
F3
Pr8 Me
@)
O

-48-




35815

Béng 8
Hop phét Str
sO
Pr8-1
/em CF;3
VP
O
N .-\\\«
0O ' N
Me »—N H \\
Me—>—43 F
Me Cl
Pr8-2
/em CF3
v
Nl
cith N
Me N Ho o\
Me%ﬁo = F
Me F
Pr8-3
/em CFs
@)
0O
N j(
M\
N
Br N
F
F3

-49-




35815

Bang 9
Hop phét Str
SO
Pr8-4
/em CF,
0
@)
N .n\\/(
o) N
Me y_ H \\
Me%——o F
Me Fa
PI‘8-5 CF3
O]
O
N j(
N
A
Br N
F
CF3
Pr9
/em CF3
g
O
N n“«o,Me
Br
F
F
CFs
Pr9-1 Me
/em o
(0]
N
‘\\JLO/Me
Br F
CF3

-50-




35815

Bang 10
Hop phét Str
sO
Pr10
CF5
VP
O
N ..\\\«O/Me
Br F
CF5
Prll Me
/em 0
O
N \\/(O/Me
() F
CF3
Me/
Pr11-1

-51-




35815

Béang 11
Hop phét Str
SO
Pr11-2
Me
0O
Wi
.H\LN/K
H AN
O L
Fa
(@)
:<O
Meﬁgv‘
Me e
Pri2
.
Pr12-1

g% -
Q%

Br

-52-




Béang 12

35815

Hop chit
sO

Str

Prl3
/em

Pr14
/em

Pr15
/em

CF3

-53-




35815

Béang 13
Hop phét Str
sO
Pr15-1
/em CF3 o
| 0]
" “‘\‘QO,MG
e
N
Me >_ £ F
Me
Pr15-2 CF4
/em Wo
N
o O,Me
Me
Me%» E F
Me Cl
Prl6
/em CFs o
O
..\\\Q
N
H o\
F
CF3
Pr16-1
CF
/em 3




35815

Bang 14
quphét Str
SO
Pr16-2
/em CF3
@)
0O
N \\\((
"N
H o\
F
Cl
Pr17 "
e
/gm MefMe
0]
TR
o o/Me
Br
Cl
Pr17-1 Me
/gm Me Me
@)
Y \/i
N
o\ M
o e
Br
F
Pr18
/em CF3

-55-




35815

Bang 15
Hop 5:hét Str
sO
Pr18-1
/em CFs
O
N O
e
Br
F
Pr19 CFs
/em ﬁ\’//o
O
N ..\\\((
(@)
Me
Me O F Lt
Me

-56-




35815

Bang 16

Hop chét sb Syn Dat

Prl Prl ESI+: 501 [M]+

Pr2 Pr2 ESI+: 488 [M+Na]+

Pr3 Pr3 ESI+: 482

Pr3-1 Pr3 ESI+: 450

Pr3-2 Pr3 ESI+: 454 [M+Na]+

Pr4 Pr4 ESI+: 502, 504 [M+Na]+

Pr4-1 Pr4 ESI+: 468, 470 [M+Nal+

Pr4-2 Pr4 ESI+: 432

Pr5 Pr5 ESI+: 464

Pr5-1 Pr5 ESI+: 466

Pr5-2 Pr5 ESI+: 482, 484

Pr5-3 Pr5 ESI+: 516

Pr6 Pr6 ESI+: 486
NMR1: 0,48-0,59 (2H,M), 0,71-0,87 (2H,M), 1,25 (3H, s),
1,87-1,97 (1IHM), 2,24-2,35 (1H,M), 3,27-3,34 (1H.M), 3,58
(3H, s), 3,83-3,95 (2H,M), 4,38-4,47 (1H.M), 7,76 (1H, d, J =
8,5Hz), 8,06-8,10 (1H,M), 8,11-8,13 (1H,M)

Pr7 Pr7 ESI+: 470

Pr7-1 Pr7 ESI+: 524, 526

Pr7-2 Pr7 ESI+: 651 [M+Na]+

Pr7-3 Pr7 ESI+: 617, 619 [M+Na]+

Pr7-4 Pr7 ESI+: 504

Pr7-5 Pr7 ESI+: 526

Pr8 Pr8 ESI+: 536

Pr8-1 Pr8 ESI+: 681 [M+Na]+

Pr8-2 Pr8 ESI+: 665 [M+Na]+

Prg-3 Pr8 ESI+: 590

Pr8-4 Pr8 ESI+: 715 [M+Na]+

Pr8-5 Pr8 ESI+: 588
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Hop chat Syn Dat
56

Pr9 Pr9 ESI+: 560 [M+Na]+
Pr9-1 Pr9 ESI+: 486

Pr10 Pr10 ESI+: 540

Prl1 Prll ESI+: 518

Pr11-1 Prl1 ESI+: 708

Pr11-2 Prl1 ESI+: 654

Pr12 Pri2 ESI+: 465, 467 [M]+
Pr12-1 Pr12 ESI+: 449 [M]+

Pr13 Pr13 ESI+: 734

Pr14 Pr14 ESI+: 540

Pr15 Pr15 ESI+: 665 [M+Na]+
Pr15-1 Pr15 ESI+: 615 [M+Na]+
Pr15-2 Pr15 ESI+: 631, 633 [M+Na]+
Pr16 Prl6 ESI+: 593

Pr16-1 Prl6 ESI+: 543

Pr16-2 Prl6 ESI+: 559

Pr17 Pr17 ESI+: 452, 454 [M+Na]+
Pr17-1 Pr17 ESI+: 438 [M+Na]+
Pr18 Pr18 ESI+:504, 506

Pr18-1 Pr18 ESI+:490

Pr19 Pr19 ESI+: 579
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Bang 23
Hop Syn Dat

chat so

Ex1 Ex1 ESI+: 569

Ex2 Ex2 ESI+:568
NMR2: 0,46-0,54 (2H,M), 0,75-0,81 (1H,M), 0,82-0,89 (1H.M),
1,05-1,14 2HM), 1,23 (3H, s), 1,37-1,44 (2H.M), 1,81-1,90 (1H.M),
2,17-2,32 (1H,M), 2,75 (3H, s), 2,71-3,45 (9H,M), 3,60-4,17 (4H,M),
4,42-4,55 (1H,M), 7,76 (1H, d, J = 8,0 Hz), 7,86 (1H, d, J = 8,0 Hz),
7,98 (1H, s), 8,76 (1H, brs)
[a]p?*® =-21,2 (c=1, MeOH)

Ex3 Ex4 ESI+: 623

Ex4 Ex4 ESI+: 622

Ex5 Ex4 ESI+: 636

Ex6 Ex4 ESI+: 582

Ex7 Ex7 ESI+: 554

Ex8 Ex8 ESI+: 568

Ex9 Ex9 ESI+: 608

Ex10 Ex10 ESI+:636

Ex11 Ex10 ESI+: 650

Ex12 | Ex12 ESI+: 622
NMR2: 1,02-1,19 (3H,M), 1,19-1,33 (3H,M), 1,34-1,48 (2H.M),
1,81-1,94 (1H.M), 2,18-2,33 (1H,M), 2,54-3,64 (9H.M), 2,75 (3H, s),
3,72-3,98 (4H,M), 4,40-4,64 (1H.M), 7,76 (1H, d, ] = 8,4Hz), 7,84
(1H, d, J = 8,4Hz), 7,96 (1H, s), 8,83 (1H, brs)

Ex13 Ex12 ESI+: 636

NMR2: 1,02-1,20 (3H,M), 1,21-1,31 (6H,M), 1,38-1,45 (2H.M),
1,83-1,93 (1H,M), 2,20-2,32 (1H,M), 2,76-3,24 (6H,M), 3,10 (2H, q,
I =17,6Hz), 3,30-3,53 (3H,M), 3,61-4,32 (2H,M), 3,96 (2H, s), 4.,44-
4,60 (1IH,M), 7,77 (1H, d, J = 8,0Hz), 7,88 (1H, d, J = 8,4Hz), 7,99
(1H, s), 8,85 (1H, brs)
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Hop Syn Dat
chat s

Exl4 |ExI2 | ESI+: 582

NMR2: 0,46-0,54 (2H,M), 0,73-0,81 (1H,M), 0,82-0,91 (1H,M),
1,04-1,14 (2H,M), 1,20-1,30 (6H,M), 1,37-1,45 2H,M), 1,81-1,91
(1H,M), 2,19-2,32 (1H,M), 2,84-3,60 (9H,M), 3,11 (2H, q, J =
7.0Hz), 3,64-3,90 (2H,M), 4,06 (2H, s), 4,14-4,82 (1H,M), 7,78 (1H,
d, J = 8,0Hz), 7,93 (1H, d, J = 7,6Hz), 8,05 (1H, s), 8,78 (1H, brs)

Ex15 | Ex15 ESI+: 571

Ex16 | Ex15 ESI+: 587, 589

Ex17 | Ex17 ESI-: 619

Ex18 | Ex18 ESI+: 568

NMR3: 0,45-0,55 (2H,M), 0,74-0,81 (1H,M), 0,81-0,89 (1H,M),
1,02-1,11 2HM), 1,22 (3H, s), 1,37-1,47 2H.M), 1,78-1,88 (1H,M),
2,17-2,30 (4H,M), 2,37-2,45 (16H,M), 2,75-3,47 (1H.M), 3,62 (2H,
s), 3,65-3,89 (2H,M), 4,30-4,56 (1H,M), 7,68-7,77 (2H,M), 7,84 (1H,
s), 8,73 (1H, br)

m.p.: 134,3°C

20:2,7,5,3,9,8, 10,4, 13,5, 14,0, 15,1, 16,6, 17,4, 24,4°

Kha nang tng dung trong cong nghiép

Hop chét prolinamit duwoc thé phenyldiflometyl theo séng ché c6 tac dung trc ché
cathepsin S va dugc ky vong lam tdc nhin dé ngan ngira va/hodc diéu tri bénh tw mién
dich, gém c6 bénh SLE va viém than luput, di tng, hodc thai loai manh ghép co quan, tuy

xuong hodc mo.
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YEU CAU BAO HOQ

1. Hop chét c6 cong thirc (I) hodc mudi cta né:

Cong thtrc héa hoc 15

trong do, trong cong thirc nay,

R! 12 alkyl thép hoic halogen-alkyl thap,

R? 13 halogen hoic halogen-alkyl thap,

L la lién két hogc -CH-,

A la CH hoac N,

R3 12 H hoic alkyl thap,

R* va R’ 13 gibng nhau hodc khéc nhau, va 1a H hodc alkyl thap,

RS va R 1a giéng nhau hodc khac nhau, va la H, alkyl thap, hodc halogen.
2. Hop chit hoac mudi ctia n6 theo diém 1,

trong do L 1a -CHo-.

3. Hop chét hoic mudi cta né theo diém 2,

trong d6 R? 1a halogen-alkyl thip, A 1a N, R® 1a alkyl thap, R*1a H, R’ 1a H, R® 1a H, va
R71a H.

4. Hop chit hoac mudi ctia n6 theo diém 1,

trong d6 cong thuc (I) 1a cong thuc (1a).

Cong thtrc hoéa hoc 16
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R1

O

WW

(Ia)

5. Hop chét hodc mudi cta no theo diém 1,
trong d6 cong thuce (1) 1a cong thuce (Ib).
Cong thuc héa hoc 17

R‘l

w?

(Ib)

6. Hop chét hoic mudi cia né theo diém 3,

trong d6 cong thuc (I) 12 cong thire (Ib) nhu dugc xac dinh theo diém 5.

7. Hop chét hoic mudi ctia n6 theo diém 1, duoc lua chon tir nhém chi bao gém:
(4R)-N-(1-xyanoxyclopropyl)-4-(diflo{4-[(4-metylpiperazin-1-yl)metyl]-2-(triflometyl)
phenyl}metyl)-1-[(1-metylxyclopropyl)cacbonyl]-L-prolinamit,
(4R)-N-(1-xyanoxyclopropyl)-4-(diflo{4-[(4-metylpiperazin-1-yl)metyl]-2-(triflometyl)
phenyl}metyl)-1-{[1-(triflometyl)xyclopropyl]cacbonyl}-L-prolinamit,
(4R)-N-(1-xyanoxyclopropyl)-4-[ {4-[(4-etylpiperazin-1-yl)metyl]-2-(triflometyl)
phenyl}(diflo)metyl]-1-{[1-(triflometyl)xyclopropyl]cacbonyl}-L-prolinamit,
(4R)-N-(1-xyanoxyclopropyl)-4-[{4-[(4-etylpiperazin-1-yl)metyl]-2-(triflometyl)
phenyl}(diflo)metyl]-1-[(1-metylxyclopropyl)cacbonyl]-L-prolinamit, va

mubi cia no.
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8. Hop chét hodc mudi cta né theo diém 7, ma la (4R)-N-(1-xyanoxyclopropyl)-4-
(diflo{4-[(4-metylpiperazin-1-yl)metyl]-2-(triflometyl)phenyl} metyl)-1-[(1-
metylxyclopropyl)cacbonyl]-L-prolinamit hodc mudi cta noé.

9. Hop chét hodc mudi ctia n6 theo diém 7, ma 1a (4R)-N-(1-xyanoxyclopropyl)-4-
(diflo{4-[(4-metylpiperazin-1-yl)metyl]-2-(triflometyl)phenyl} metyl)-1-{[1-
(triflometyl)xyclopropyl]cacbonyl}-L-prolinamit hodc mudi ctia né.

10. Hop chét hoidc mudi cia n6 theo diém 7, ma 13 (4R)-N-(1-xyanoxyclopropyl)-4-[{4-
[(4-etylpiperazin-1-yl)metyl]-2-(triflometyl)phenyl} (diflo)metyl]-1-{[1-(triflometyl)
xyclopropyl]cacbonyl}-L-prolinamit hodc mudi cia no.

11. Hop chat hodc mubi ctia n6 theo diém 7, ma 1a (4R)-N-(1-xyanoxyclopropyl)-4-[{4-
[(4-etylpiperazin-1-yl)metyl]-2-(triflometyl)phenyl} (diflo)metyl]-1-[(1-
metylxyclopropyl)cacbonyl]-L-prolinamit hodc mudi cia noé.

12. Dugc pham chita hop chat hodc mudi cia n6 theo diém 1, va mot hodc nhiéu t4 duoc.

13. Dugc phim theo diém 12, trong d6 hop chit hoic mudi cua né 1 hop chit hozc mudi
ctia n6 theo diém 7.

14. Hop chét hoic mudi ctia n6 theo diém 8, ma 1 (4R)-N-(1-xyanoxyclopropyl)-4-
(diflo{4-[(4-metylpiperazin-1-yl)metyl]-2-(triflometyl)phenyl} metyl)-1-[(1-
metylxyclopropyl)carbonyl]-L-prolinamit disucxinat.

15. Hop chét hodc muéi ctia n6 theo diém 14, ma 14 tinh thé ctia hop chat (4R)-N-(1-
xyanoxyclopropyl)-4-(diflo{4-[(4-metylpiperazin-1-yl)metyl]-2-

(triflometyl)phenyl }metyl)-1-[(1-metylxyclopropyl)carbonyl]-L-prolinamit disucxinat.
16. Hop chét hoic mubi ctia n6 theo diém 15, ma 14 tinh thé c6 cac dinh gén 206(°) 2.7,
5,3,9,8, 10,4, 13,5, 14,0, 15,1, 16,6, 17,4, va 24,4 bﬁng nhiéu xa bot tia X sir dung Cu
lam 6ng.

17. Hop chét hodc mubi ciia n6 theo diém 16, ma 1a tinh thé c6 nhiét do khoi phat ctia

dinh thu nhiét trong phéan tich DSC la 134,3°C.
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