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Linh vue ky thuit dwoc dé cap

Séang ché d& cap dén steroit hoat dong thin kinh va cic ché phim clia ching.

Tinh trang k§ thuat cia sang ché

Kha ning kich thich ciia ndo dugc x4c dinh 13 muc d6 hung phén cta déng vat, quin
thé thay d6i tir hon mé dén co giat, va dwoc diéu hoa bai cac chat dan truyén than kinh
khéac nhau. N6i chung, chét din truyén than kinh chiu trach nhiém diu hoa dd din cua
cac ion khi di qua mang té bao than kinh. Khi & trang thai nghi, mang t& bao than kinh
c6 dién thé (hay dién thé mang) x4p xi =70 mV, phan bén trong té bio mang dién 4m
so v&i so véi phan bén ngoai té bao. Pién thé (hiéu dién thé) 1a két qua cua su can
bang ion (K*, Na*, CI, anion hitu co) qua méang t& bao thin kinh ban thim. C4c chét
dan truyén than kinh dugc hru trit trong cAc tai tién synap va dwoc gii phong dudi tic
dong cua cac dién thé tic dong ciia t& bao than kinh. Khi dwgc giai phéng vao khe
symap, chit din truyén héa hoc kich thich nhu axetylcholin s& gay ra khir cuc mang
(thay ddi dién thé xay ra tir -70 mV dén -50 mV). Anh hudng nay bi giy ra qua trung
gian 13 cc thu thé nicotinic sau synap dugc kich thich boi axetylcholin dé ting tinh
thAm cia mang dén ion Na*. Dién thé mang giam di kich thich kha ning kich thich
cua té bao than kinh duéi dang dién thé tic dong sau synap.

Trong trudng hop phirc hop thu thé GABA (GRC), anh huéng dbi véi kha ning kich
thich cta nfo bi gy ra qua trung gian 13 axit y-aminobutyric (GABA), mot chét din
truyén than kinh. GABA c6 anh hudng siu sic dén kha ning kich thich nio toan dién
vi ¢6 t61 tdi da 40% cac t& bao thin kinh trong nio sir dung GABA 1am chit d&n truyén
than kinh. GABA diéu hoa kha ning kich thich cia cac té bao than kinh riéng 1¢ bang
céch didu hoa dd din cta cac ion clorua khi di qua mang t& bao than kinh. GABA
twong tac v6i vi tri nhan biét cia né trén GRC dé tao diéu kién cho dong ion clorua di
xudng gradien dién hoa cia GRC d8 vao trong t& bio. Su gia ting ndi bao dbi véi mirc
anion nay gay ra su tang phan cuc cua dién thé xuyén mang, 1am cho t& bao than kinh
it nhay cam hon véi cac dau vao kich thich, tic 13, kha ning kich thich cta té bao thin
kinh bj giam. N6i cach khac, ndng dd ion clorua trong t& bao than kinh cang cao thi

mttc dd hung phén va kha ning kich thich cta ndo cang thip.
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C6 din ching bing tai lidu & rang ring GRC chiu trach nhiém vé viéc diéu chinh
trang thai lo 4u, hoat déng co giat va an than. Do 6, GABA va cic loai dugc chét tac
dong gidng nhu GABA hoic tao diéu kién cho cac tic dung cia GABA (vi dy,
barbiturat va benzodiazepin (BZ) hitu ich trong didu tri, ching han nhu Valium®)
mang lai cho chiing céc tic dung hitu ich trong tri liéu bang cich twong tac véi cac vi
tri diéu hoa cu thé trén GRC. Hién nay, cac bﬁng ching tich lily dugc da chi ra ring
ngoai vi tri 1ién két ciia benzodiazepin va barbiturat, GRC chira vi tri riéng biét d6i véi
cac steroit hoat dong thin kinh. Xem, vi du, Lan, N. C. va déng tac gia, Neurochem.
Res. (1991) 16:347-356.

Cac steroit hoat dong than kinh xuAt hién kidu noi sinh. Céc hoat chét steroit ndi sinh
hidu qua nhét 14n luot 12 3a—hydroxy-5-pregnan dang khir-20-on va 3a-21-dihydroxy-
S-pregnan dang khir-20-on, cac chét chuyén héa cia steroit ndi tiét tb progesteron va
deoxycorticosteron. Kha ning ctia cac chit chuyén héa steroit ndy trong viéc thay dbi
kha nang kich thich cua ndo da dugc cong nhén vao nam 1986 (Majewska, M. D. va
ddng tic gia, Science 232:1004-1007 (1986); Harrison, N. L. va dong tac gia, J
Pharmacol. Exp. Ther. 241:346-353 (1987)).

Céc hop chit méi va cai tién 12 can thit dé hoat dong nhw céc tac nhan diéu bién kha
nang kich thich cta nfo, ciing nhu céc tic nhan dé ngin ngira va diéu trj cac bénh lién
quan dén CNS. Cac hop chét, ché phdm va phuong phép dugc mod ta trong ban md ta
nham huéng dén myc dich nay.

Ban chit k§ thuit ciia sing ché

Séang ché d& xuit hop chat duoc thiét ké, vi du, dé hoat dong giéng nhu cac chit didu
bién GABA. Theo mdt s phuong 4n, cic hop chét nay dugc dy kién 13 hitu ich ding
1am c4c tac nhan trj liéu dé didu tri rdi loan lién quan dén CNS.

Theo mot khia canh, sang ché dé xuit hop chét c6 cong thirc (I):

Nﬁ R,

N—

4y

hogc mudi dugc dung cua no;

2/244



53441 3/244

e v A e e

12 lién két don hoc lién két doi, v6i diéu kién ring néu lién két doi c6 mit
thi mot trong s6 R% hoic R® khong c6 mit va R khong c6 mit;

RX dugc chon tir nhém bao gdm halo, -CN, -OH, -OR¥, va alkyl duoc thé hodc
khong dugc thé, trong d6 RQ! 13 alkyl duoc thé hoic khong duge thé;

RY 13 halo hoic alkyl duoc thé hoic khong duge thé; hoic

RYva RXc6 thé cing vdi cac nguyén tir & gitta dé tao thanh carboxyclyl dugc thé
hoic khéng duoc thé hodc heteroxyclyl dugc thé hodc khong dugc thé;

R3 dugc chon tir nhém bao gf?)m alkyl dugc thé hoic khong dugce thé, alkenyl duogc
thé hoic khong duogc thé, alkynyl dugc thé hodc khong dugc thé, carboxyclyl dugc
thé hoic khong duge thé, heteroxyclyl duoc thé hosc khong dugc thé, aryl dugc thé
hodc khong duoc thé, va heteroaryl dugc thé hoic khong dugc thé;

R’ 1 hydro ho#ic metyl;

mdi truomg hop ciia R2? doc 14p dugc chon tir nhém bao gdm halogen, -NO,, -CN,
-OR%A, -N(R%),, -C(=0)R®, -C(=0)OR®, -OC(=O)R%, -OC(=0)ORCA
-C(=O)N(R%),, -N(RC(=0)R%, -OC(=O)N(R),, -N(RC(=0)ORA,
NRCHC(=O)N(RS),, -SR, -S(=0) RO, -S(=0)R%, -S(=0)0R%,
-OS(=0),R%, -S(=0);N(R%A),, -N(R)S(=0)R%, alkyl dugc thé hoic khong
duoc thé, alkenyl dugc thé hoic khong dugc thé, alkynyl dugc thé hoic khong
duge thé, carboxylyl dugc thé hoic khong duge thé, heteroxyclyl dugc thé hoic
khong duogc thé, aryl dugc thé hodc khong dugc thé, va heteroaryl dugc thé hoic
khong duoc thé, trong d6 mdi trudng hop ctia R doc 1ap dugc chon tir nhém bao
gdm hydro, Cisalkyl duoc thé hoic khong duge thé, Ca. alkenyl duge thé hogc
khong duoc thé, Ca.s alkynyl dugc thé hosic khong duge thé, Cs. carboxylyl duge
thé hodc khong dugc thé, heteroxyclyl c6 3 dén 6 canh dugc thé hoic khong duge
thé, aryl duoc thé hoic khong dugc thé, heteroaryl duoc thé hodc khong dugc thé,
nhém bao vé oxy khi duge gin véi oxy, va nhém bao vé nito khi dugce gin véi
nito, hodc hai nhém R cing véi cdc nguyén tir & gitta dé tao thanh vong
heteroaryl hodc heteroxyclyl dugc thé hoac khong dugc thé;

mbi trong sb R'2, RIP, R%, R%, R%, R, R7: R™, Rl RIP, R1% va R1> doc lap
dugc chon tr nhém bao g@)m hydro, halogen, xyano, -NO2, alkyl dugc thé hoic
3
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khong duogc thé, alkenyl duoc thé hoic khong dugce thé, alkynyl duoc thé hoic
khong dugc thé, carboxyclyl dugce thé hoac khong dugce thé, heteroxyclyl dugc thé
hodc khoéng duogc thé, aryl duoc thé hodc khoéng dugce thé, heteroaryl dugc thé hodc
khong dugc thé, -ORA!L, -N(RA),, -SRAL -C(=0)RA!, -C(=0)ORA!, -C(=0)SRA!,
-C(=0)N(RA),, -OC(=O)RAL, -OC(=0)ORAL -OC(=0)N(RAY),, -OC(=0)SRA!,
-OS(=0)RA1, -0OS(=0),0RA1, -OS(=0)N(RAD),, -NRAHC(=0)RA!,
-N(RAD)C(=NRAHRAL -NRAHC(=0)ORA!L, -NRAHC(=O)N(RA),,
-N(RAH)C(=NRA) N(RA, -NRAHS(=0)RA!L, -N(RADHS(=0),0RA!,
-N(RADHS(=0)2N(RA,, -SC(=O)RAL -SC(=0)ORAL, -SC(=0)SRA,
-SC(=O)N(RA),, -S(=0)RAL, -S(=0),0RA!, hoic -S(=0)N(RAY),, trong d6 mdi
truong hop cta RA! doc 14p duge chon tir nhém bao gdm hydro, Ci-salkyl duoc thé
hodc khong dugc thé, Casalkenyl dwoc thé hodc khong duoc thé, Ca-salkynyl duoc
thé hoic khong dugc thé, Cs.scarboxyclyl dugc thé hoic khong dugc thé, hodc
heteroxyclyl c¢6 3 dén 6 canh dugc thé hodc khong duogc thé, aryl duoc thé hoic
khong dugc thé, heteroaryl duogc thé hoic khong dugce thé, nhém bao vé oxy khi
dwoc gin vdi oxy, nhém bao vé nito khi duge gin véi nito, va nhém bao vé luu
huynh khi dugc gin véi luu huynh, hodc hai nhém RA! cling vé6i cac nguyén tir &
gifta dé tao thanh vong di vong dugc thé hoic khong duoc thé;

mdi trong sb R® va R® doc 1ap dugce chon tir nhom bao gdm hydro, halogen,
xyano, -NOy, -OH, alkyl dugc thé hoic khong dugc thé, alkenyl dugc thé hodc
khong duoc thé, va alkynyl dugc thé hodc khéng dugc thé; hoic R% va R® dugc
lién két dé tao thanh nhém oxo (=0);

mdi trong sb R158, RI%®, R162 3 RI doc 1ap duge chon tir nhém bao gém hydro,
halogen, -CN, -NO3, alkyl dugc thé hodic khong duoc thé, alkenyl dugc thé hoic
khong dugc thé, alkynyl dugc thé hoic khong dugc thé, carboxyclyl dugc thé hoic
khéng dugc thé, heteroxyclyl dugc thé hodc khong dugc thé, aryl duoc thé hodic
khong dugc thé, heteroaryl dugc thé hoic khong dugc thé, -ORS3, -N(R),, -SR®,
-C(=0)R®, -C(=0)ORS, -C(=0)SR®, -C(=O)N(R%), -OC(=O)R®,
-OC(=0)OR®3, -OC(=0)N(R),, -OC(=0)SR®3, -0OS(=0),R®, -OS(=0)0R®,
-0S(=0)2N(R®),, -N(RS)C(=0)RS, -N(R)C(=ENRP)RE, -N(R“)C(=0)OR®,
NRP)C(=O)NR),, N(RB)C(=NR®) N(RS),, NR®)S(=0)R,

4
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-NRS)S(=0),0R®,  -NRS)S(=0),NR®),, -SC(=O)R®, -SC(=0)ORS,
-SC(=0)SR®3, -SC(=O)N(R®),, -S(=0)RS, -S(=0),0R, hodc -S(=0)2N(R),,
trong d6 mdi trudong hop cia R doc 1ap duge chon tir nhém bao gdm hydro,
C1-salkyl dugc thé hoic khong duge thé, Ca.ealkenyl duoc thé hoic khong duoc thé,
Car.salkynyl dugc thé hodc khong dugce thé, aryl dugc thé hoic khong dugc thé,
heteroaryl dugc thé hodc khong duge thé, carboxyclyl duge thé hoic khong duoc
thé, hoic heteroxyclyl duoc thé hoic khong duoc thé, nhom bao vé oxy khi dugc
gfn véi oxy, nhém bao vé nito khi dugc gin véi nito, va nhom bao vé luu huynh
khi dwoc gin voi luu huynh, hodc hai nhém R cing véi céc nguyén tir & gitta dé
tao thanh vong di vong duogc thé hodc khong duge thé;

R 1a hydro hogc alkyl duoc thé hodc khong dugc thé; va

n dugc chon tir nhém bao gém 0,1,2,va3s.

Theo mot s6 phwong 4n, hop chit nay 14 hop chat c6 cong thic I-a:

hodc mudi dugc dung cia né, trong d6 cidc nhom bién dbi 1a nhu dugce xac dinh trén
day.
Theo mdt s6 phwong 4n, hop chét nay 12 hop chét ¢6 cong thic I-b1:

(I-b1)
hoac mudi dugc dung cuia nd, trong dé cac nhém bién d6i 1a nhu duogc xac dinh trén

day.
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Theo mdt s6 phwong 4n, hop chit nay 13 hop chit c6 cong thirc I-¢3 hodc cong thire I-
c4:

(I-¢3), (I-c4),
hoic mubi dugc dung ctia nd, trong d6 cadc nhom bién dbi 12 nhu duge x4c dinh trén
day.

Theo mét sé phuong 4n, hop chit nay 1a hop chit c6 cong thirc I-d3 hodc cong thirc I-
d4:

(I-d3), ~R® H (I-d4),
hodc mudi dugc dung cua nd, trong d6 cadc nhom bién ddi 14 nhu duoc x4c dinh trén
day.

Theo mot s& phuong 4n, hop chit nay 14 hop chét c6 cong thiic I-e5, cong thic I-e6,

cong thirc I-e7, hodc cong thurc I-e8:

22
R
N
RX RY@/

(1-66),
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A

(I-e7), hoac R® (I-e8),
hoic mubi duoc dung cia nd, trong d6 cdc nhém bién d6i 1a nhu duge xac dinh trén
day.

Theo mot phuong 4n nhét dinh, hop chit nay 13 hop chat c¢6 cong thirc I-Ib1:

(I-1b1)
hodc mudi dugc dung ctia né,
trong d6 R?21a CN;;
n bang 1;
R dugc chon tir nhém bao gdm hydro, etyl, va metyl;
R1%2 va RI% doc 1ap dwoe chon tir nhém bao gdm hydro, metyl, va xyclopropyl;
R2va R? mdi nhém ddc 14p duge chon tir nhém bao gdm hydro, metyl, etyl,
metoxymetyl, va metoxy;
R3 duoc chon tir nhém bao gdm Ci.3 alkyl khong dugc thé, -CH,OCH3, va
-CH,OCH,CHs;
va R¥va RY nhu duoc xac dinh ¢ day.
Theo mot phuong an, hop chét nay 13 hop chét c6 cong thirc I-Iel hodc cdng thirc I-
Ic2:



53441 8/244

(I-Ic2),
hodc mudi duge dung cua no,
trong d6 R??1a CN;
n bang 1;
R duoc chon tir nhém bao gdm hydro, etyl, va metyl;
R!%2 yva RI%® doc l4p duoc chon tir nhém bao gdm hydro, metyl, va xyclopropyl;
R22va R% mdi nhém ddc 1ap duoc chon tir nhém bao gdm hydro, metyl, etyl,
metoxymetyl, va metoxy;
R3 dugc chon tir nhém bao gébm Ci alkyl khong dugc thé, -CH,OCH3, va -
CH>OCH,CHs;; va
RX va RY nhu dugc x4c dinh & day.
Theo mot phuong 4n, hop chét nay 14 hop chét ¢6 cong thic I-1d1 hodc cong thirc I-
Id2:

HO!",
(L-1d1), r® H (I-1d2),

hodc mudi duoc dung cia no,

trong d6 R*21a CN;

RY dugc chon tir nhom bao gdm hydro, etyl, va metyl;

RI%2 va RI® doc 14p duge chon tir nhom bao gdm hydro, metyl, va
xyclopropyl;

R va R?® mdi nhém ddc 1ap duoc chon tir nhém bao gdm hydro, metyl,

etyl, metoxymetyl, va metoxy;
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R3 dwgc chon tir nhém bao gdm Ci.3 alkyl khéng dugc thé, -CHOCH3, va
-CH,OCH,CHs3; va

RX va RY nhu dugc x4c dinh & day.
Theo mét phuong 4n, hop chét nay 13 hop chit c6 cong thirc I-Tel, cong thire I-Ie2,
cong thirc I-Ie3, hodc cong thirc I-1e4:

(I-Ie3), hoic R
(I-Ie4)
hodic mudi duge dung cia né,

trong d6 R??1a CN;

R dugc chon tir nhém bao gdm hydro, etyl, va metyl;

RIS va RIS® doc lap dwoc chon tir nhém bao gém hydro, metyl, va
xyclopropyl;

R v R% mdi nhém doc 1ap duoc chon tir nhém bao gém hydro, metyl,
etyl, metoxymetyl, va metoxy;

R3 duoc chon tir nhém bao gdm Ci.3 alkyl khong dugc thé, -CH,OCH;, va
-CH2,OCH2CHzs; va

RX va RY nhu duoc x4c dinh & day.
Theo mdt khia canh, sdng ché dé& xuit mudi dugc dung ctia hop chit dugc mo ta trong

ban md t& nay (vi du, hop chét c6 cong thirc (I)).
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Theo mot khia canh, sang ché dé xudt ché phém duoc chita hop chit dugc mé ta trong
ban md ta nay (vi du, hop chit c6 cong thie (I)) hodc mubi duoc dung clia chiing, va ta
dugc duge dung. Theo cic phuong 4n nhit dinh, hop chét theo sang ché dugc dé xuét
v6i mot lwong hiru hiéu trong ché phim dugc nay. Theo cac phuong 4n nhét dinh, hop
chét theo sang ché duoc dé xuit voi mot lwong hitu hidu trong tri li€u.
Theo mdt s phuong 4n, phuong phép didu tri rdi loan lién quan dén CNS & d6i tuong
can duoc diéu tri, bao gdm viéc cho ddi twong nay st dung lugng hitu hidu cta hop
chit duoc md ta trong ban md ta nay (vi du, hop chét c6 cong thire (I)) hodc mubi
dugc dung cta ching. Theo mot sb phuong an, 161 loan lién quan dén CNS 1a r6i loan
gia”ic ngu, r6i loan tim trang, rdi loan phé tAm than phén liét, r6i loan co giat, r6i loan
tri nhd va/hodc nhan thic, r6i loan van dong, roi loan nhan cach, 161 loan phé tu ky,
ching dau, chin thuong so ndo, bénh mach mau, rdi loan lam dung chét kich thich
va/hodc hdi chig cai nghién, U tai hodc trang thai dong kinh. Theo mdt sb phuong an,
roi loan lién quan dén CNS nay la trAm cam. Theo mot sb phuong én, r6i loan lién
quan dén CNS nay 13 trAm c4m sau sinh. Theo mdt sé phuwong 4n, rdi loan lién quan
dén CN'S nay 14 r6i loan trAm cam chii yéu. Theo mét sé phuong 4n, rdi loan trAm cam
chi yéu nay 12 rbi loan trdm cam chii yéu mirc d9 vira phai. Theo mot s6 phuong 4n,
r6i loan trAm cam cha yéu nay la 161 loan trAm cam chu yéu mic 4 nghiém trong.
Theo mot sb phuong an, hgp chét nay dugc chon tir nhém bao gém céac hop chit dugc
xac dinh trong Bang 1 trong bdn mo ta nay.
Theo cac phwong 4n nhét dinh, cic hop chét theo sang ché nhu dugc mo ta trong ban
mo ta nay, hoat ddng nhu céc chét didu bién GABA, vi du, lam anh huéng dén thy thé
GABAA theo cach tich cuc hodc tiéu cuc. Vi vai tro 1a cac chét diéu bién kha ning
kich thich cta hé than kinh trung wong (central nervous system - CNS), khi duoc didu
hoa bdi kha ning diéu bién thy thé GABAA cla ching, cac hop chét nay dugc mong
doi 1a c6 hoat tinh CNS.
Do d6, theo mot khia canh, sang ché d& xult phuong phap diéu tri rdi loan lién quan
dén CNS & dbi tuong can dugc diéu tri, bao gém viéc cho abi tuong nay st dung
luong hitu hi¢u cua hop chét theo sang ché. Theo céc phuong an nhét dinh, rdi loan
lién quan dén CNS 1a r6i loan gidc ngt, rbi loan tAm trang, rdi loan phd tAm than phén
liét, r6i loan co giat, r6i loan tri nhé va/hodc nhén thic, 161 loan van dong, 161 loan
10
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nhan cach, rdi loan phé tu ky, ching dau, chin thuong so nfo, bénh mach mau, rbi
loan lam dung chét kich thich va/hoic hoi ching cai nghién, U tai hodc trang thai dong
kinh. Theo c4c phwong 4n nhét dinh, rdi loan lién quan dén CNS nay 13 trAm cam.
Theo cac phurong 4n nhét dinh, r6i loan lién quan dén CNS nay 14 trdm cam sau sinh.
Theo céc phwong 4n nhét dinh, réi loan lién quan dén CNS nay 1a rdi loan trAm cam
chi yéu. Theo cc phwong 4n nhét dinh, rbi loan trAm cam cht yéu nay 13 rdi loan trAm
cam chil yéu muc d6 vira phai. Theo cac phuong an nhét dinh, réi loan trAm cam chu
yéu nay 12 rbi loan trAm cam chi yéu muc d6 nghiém trong. Theo cac phuong 4n nhét
dinh, hop chét ndy dugc st dung qua duong miéng, dudi da, trong tinh mach, hodc
trong co. Theo cac phuong an nhéit dinh, hop chét nay dugc sir dung qua dudng miéng.
Theo cac phuong 4n nhit dinh, hop chit nay duge st dung c¢b dinh. Theo céc phuong
4n nhét dinh, hop chét nay duge st dung lién tuc, vi du, bing céch truyén trong tinh

mach lién tuc.

MO ta chi tiét sang ché

Nhu dugc mo td mdt cach khai quat trong ban moé ta nay, sang ché dé xuit hop chét
dugc thiét k&, vi du, dé hoat dong nhu céc chét didu bién thu thé GABAA. Theo céc
phuong &n nhét dinh, céac hop chét nay dugc dy kién 13 hitu dung lam céc tac nhéan tri
lidu dé diéu tri r6i loan lién quan dén CNS (vi duy, r6i loan nhu dugc mé ta & day, vi

du, trim cam, nhu tram cam sau sinh ho#c roi loan tram cam chu yéu).

Dinh nghia

Pinh nghia hoa hoc

Dinh nghia ctia cidc nhém chuce cu thé va thuat ngit hoa hoc dugc mo ta chi tiét hon
dudi day. Cac nguyén t8 héa hoc dugc x4c dinh theo Bang tudn hoan cic nguyén t,
phién ban CAS, Handbook of Chemistry and Physics, Tai ban 14n thir 75, trang bia mit
trong, va cdc nhém chuc cu thé thuong duge dinh nghia nhu duge mo ta trong do.
Ngoai ra, cac nguyén tic héa hiru co tdng quat, cling nhu céc gbc chuc cy thé va kha
ning phan tng, dwgc md ta trong tai liéu, Thomas Sorrell, Organic Chemistry,
University Science Books, Sausalito, 1999; Smith va March, March’s Advanced

Organic Chemistry, T4ai ban lan th& 5, John Wiley & Sons, Inc., New York, 2001;
11
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Larock, Comprehensive Organic Transformations, VCH Publishers, Inc., New York,
1989; va Carruthers, Some Modern Methods of Organic Synthesis, T4i ban 14n the 3,
Cambridge University Press, Cambridge, 1987.

Céc chét déng phén, vi dy, cac chét déng phén lap thé, c6 thé duoc phan 14p tir hén
hop bang cic phuong phap d3 dugc biét d8i v6i ngudi c6 hiéu biét trung binh trong
linh vue k§ thuat nay, bao gdm sic ky 1éng 4p suit cao (HPLC) bat dbi xtng va
phwong phap hinh thanh va két tinh cac mudi bat ddi xtimg; hoic cic chit ddng phan
duoc vu tién c6 thé duoc didu ché bing cac phuwong phap tdng hop bt dbi xtng. Xem,
vi du, Jacques va ddng tic gia, Enantiomers, Racemates and Resolutions (Wiley
Interscience, New York, 1981); Wilen va déng tac gid, Tetrahedron 33:2725 (1977);
Eliel, Stereochemistry of Carbon Compounds (McGraw—Hill, NY, 1962); va Wilen,
Tables of Resolving Agents and Optical Resolutions trang 268 (E.L. Eliel, Ed., Univ.
of Notre Dame Press, Notre Dame, IN 1972). Sang ché con bao gdm cac hop chat
duoc mo ta & day & dang cc chit ddng phén riéng biét vé co ban khong chira cac chét
ddng phan khéc, va cach khac, & dang hdn hop clia cac ddng phan khéc nhau.

“Céc chat ddng phan lap th&”: Ciing cAn hiéu ring cic hop chét c6 clng cong thirc
phén tr nhung khéc nhau vé ban chét hodc trinh tu lién két cta cac nguyén tr cla
chiing hodc cach sip xép céc nguyén tir ciia ching trong khong gian dugc goi 1a “céc
chét ddng phan.” Céc chat ddng phan ma khic nhau v& céach sip xép cac nguyén tir ctia
ching trong khong gian dugc goi 13 “cac chét ddng phén lap thé.” Cé4c chat dong phan
1ap thé ma khong phai 12 anh qua guong clia nhau dugc goi 1a “cac chit déng phan
khong dbi quang” va céc chéat ddng phan lap thé ma 1a céc hinh anh qua guong khong
chdng khit 1én nhau dugc goi 1a “cac chét ddng phan d6i quang.” Vi du, khi hop chét
c6 tam bat ddi xung, nd duogc lién két véi bdn nhom khac nhau, thi ¢6 thé c6 mot cap
chét ddng phan d6i quang. Chét dong phan d6i quang c6 thé duge dic trung béi ciu
hinh tuyét di cua tim bt dbi xtng cua né va duge mo ta bdi cac quy tic trinh tu R—
va S— cta Cahn va Prelog, hodc theo cach ma phén tir quay mat phéng cta 4nh sing
phan cuc va dugce chi dinh 14 quay phai hodc quay trai (tic la, dugce chi dinh lan luot 12
cac chét ddng phéan (+) hodc (-)). Hop chét bat d6i ximg c6 thé ton tai dusi dang chét
ddng phan dbi quang riéng 1¢ hoic duéi dang hdn hop cta ching. Hon hgp c6 chia

céc chit ddi quang v6i ty 18 biang nhau dugc goi 12 “hdn hop raxemic”.
12
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Nhu dugc sit dung & day, hop chét tinh khiét quang hoc 13 vé co ban khong chira cic
chit dong phan ddi quang hodc cac chit ddng phén 1ap thé khac ciia hop chét nay (tic
13, véi lugng du chit dong phan ddi quang). N6i cach khéc, dang “S” ctia hop chit nay
vé co ban khéng chira dang “R” ciia hop chit nay va do d6, véi lugng du chét dong
phén dbi quang ctia dang “R”. Thuat ngit “tinh khiét quang hoc” hodc “chat ddng phan
d6i quang tinh khiét” dung dé chi hop chit bao gdm chit ddng phan ddi quang véi
lugng 16n hon 75% trong lugng, 16n hon 80% trong luwong, 16n hon 85% trong luong,
16n hon 90% trong lugng, 16n hon 91% trong lugng, 16n hon 92% trong luwong, 16n
hon 93% trong lugng, 16n hon 94% trong lugng, 16n hon 95% trong lugng, 16n hon
96% trong lugng, 16n hon 97% trong lugng, 16n hon 98% trong lwong, 16n hon 98,5%
trong lugng, 16n hon 99% trong lugng, 16n hon 99,2% trong lugng, 16n hon 99,5%
trong luong, 16n hon 99,6% trong lugng, 16n hon 99,7% trong lugng, 16n hon 99,8%
trong lwong hodc 16n hon 99,9% trong lugng. Theo cac phuong an nhit dinh, trong
lwong duoc tinh trén téng trong lwong cia tit ca cac chét dbng phan dbi quang hoic
cac chit ddng phan 1ap thé cua hop chét nay.

Trong c4c ché phim dwoc dé xuét & day, hop chét tinh khiét quang hoc c6 thé c6 mit
clng vdi cdc thanh phan hoat tinh ho#ic bAt hoat khac. Vi du, ché phdm dugc bao gdm
hop chét R—vi tri/tim/cacbon tinh khiét quang hoc c6 thé bao gdm, vi dy, khoang 90%
ta dugce va khoang 10% hop chit R tinh khiét quang hoc. Theo cac phuong 4n nhét
dinh, hop chit R tinh khiét quang hoc trong céc ché phdm nhu vay c6 thé, vi du, bao
gdm, it nhit khoang 95% trong lwong hop chit R va nhidu nhat khoang 5% trong
lugng hop chit S, trén téng trong luong ctua hop chét nay. Vi duy, ché phém duoc bao
gém hop chit S tinh khiét quang hoc cé thé bao gém, vi du, khoang 90% ta dugc va
khoang 10% hop chét S tinh khiét quang hoc. Theo c4c phuong 4n nhét dinh, hop chit
S tinh khiét quang hoc trong céc ché phidm nhu vay, vi du, c6 thé bao gdm, it nhét
khoang 95% trong luong hop chét S va nhiéu nhit khoang 5% trong lwgng hop chit R,
trén tdng trong lugng clia hop chét nay. Theo cac phuong &n nhit dinh, thanh phin
hoat tinh c6 thé dugc tao ché phém v6i Iuong it hodc khdng cd td dugc hodc chét
mang.

Thuét ngit “tinh khiét v& mit ddng phan khong d6i quang” 1a hop chit bao gdm chét
ddng phan khéng ddi quang duy nhét v6i lugng 1én hon 75% trong lugng, 16n hon

13
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80% trong lugng, 16n hon 85% trong lugng, 16n hon 90% trong luong, 16n hon 91%
trong lugng, 16n hon 92% trong lwong, 16n hon 93% trong lugng, 16n hon 94% trong
lugng, 16n hon 95% trong lugng, 16n hon 96% trong lugng, 16n hon 97% trong lrong,
16n hon 98% trong lugng, 16n hon 98,5% trong lwong, 16n hon 99% trong luong, 16n
hon 99,2% trong lugng, 16n hon 99,5% trong Iugng, 16n hon 99,6% trong lwong, 16n
hon 99,7% trong lugng, 16n hon 99,8% trong lugng hodc 16n hon 99,9% trong lugng.
Céc phuong phap d& x4c dinh do tinh khiét vé mat dong phan khéng d6i quang va
ddng phan dbi quang da duoc biét 13 trong linh vuc nay. P9 tinh khiét v& mat dong
phan khong d6i quang c6 thé dugc xé4c dinh bang phuong phap phan tich bt ky c6 kha
ning phan biét dinh lugng giita hop chit va céc chit ddng phan khéng ddi quang cia
n6, nhu sic ky 1éng hiéu ning cao (HPLC).
Céc mao tir “a” va “an” trong tiéng Anh ¢6 thé dugce st dung & day dé chi mot hodc
nhidu hon mét (tic 13 it nhit mot) trong sd cac ddi twong ngit phap clia mao tir. Vi du
“chét twong ty” c6 nghia 12 mot chit trong ty hoic nhidu hon mot chét twong tu.
Khi khoang cac gia tri dugc liét ké, khoang dugc dy dinh 1a bao gbdbm mbi gid tri va
khoéang nhé trong khoang nay. Vi du “Ci-s alkyl” dugc du dinh la bao gdm, C1, Cs, Cs,
Cs, Cs, C¢, Ci, Cis, Ci4, C13, C12, C26, Ca-5, Co4, C23, C36, C3-5, C34, Csg, Cas,
va Cs_¢ alkyl.
Céac thuat ngit sau ddy dugc du dinh c6 cac y nghia dugce trinh bay duéi day va hitu ich
dé hiéu phin md ta ndy va pham vi du dinh ctia sang ché.
“Alkyl” ding d& chi gbc ctia nhém hydrocacbon bdo hda mach thing hodc phan
nhénh c6 tir 1 dén 20 nguyén tir cacbon (“Ci—o alkyl”). Theo mot s6 phwong 4n, nhém
alkyl ¢6 1 dén 12 nguyén tir cacbon (“Ci-12 alkyl”). Theo mdt s phuong 4n, nhém
alkyl ¢6 1 dén 10 nguyén tir cacbon (“Ci-10 alkyl”). Theo mot s6 phuong 4n, nhém
alkyl c¢6 1 dén 9 nguyén tir cacbon (“Cis alkyl”). Theo mot sé phwong 4n, nhém alkyl
c6 1 dén 8 nguyén tir cacbon (“Ci—g alkyl”). Theo mot s6 phuong 4n, nhém alkyl ¢6 1
dén 7 nguyén tir cacbon (“Ci7 alkyl”). Theo mot s6 phuong 4n, nhoém alkyl ¢6 1 dén 6
nguyén tir cacbon (“Ci¢ alkyl”, con dugc goi & day la “alkyl mach ngén”). Theo mot
s6 phuong 4n, nhém alkyl c6 1 dén 5 nguyén tir cacbon (“Ci-s alkyl”). Theo mot )
phuong 4n, nhém alkyl ¢6 1 dén 4 nguyén tir cacbon (“Ci4 alkyl”). Theo mét s&
phuong 4n, nhém alkyl c¢6 1 dén 3 nguyén tir cacbon (“Ci-s alkyl”). Theo mét s&
14
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phuong 4n, nhém alkyl c6 1 dén 2 nguyén tir cacbon (“Ci— alkyl”). Theo mdt sb
phuong 4n, nhém alkyl ¢ 1 nguyén ti cacbon (“Cy alkyl”). Theo mdt s6 phuong an,
nhém alkyl c6 2 dén 6 nguyén tir cacbon (“Cas alkyl). Cac vi du v& nhém Ci_s alkyl
bao gdbm metyl (C1), etyl (C2), n—propyl (Cs), isopropyl (C3), n-butyl (Cs), tert—butyl
(Cs), sec—butyl (C4), iso-butyl (Cs), n—pentyl (Cs), 3—pentanyl (Cs), amyl (Cs),
neopentyl (Cs), 3—-metyl-2—butanyl (Cs), amyl bac ba (Cs), va n—hexyl (Ce). Cac vi du
khac vé& nhém alkyl bao gdm n-heptyl (C7), n—octyl (Cs) va cic nhém twong ty. Trix
khi duoc quy dinh khéc, mdi trudng hop ctia nhom alkyl 12 doc 1ap tiy v duoc thé, tic
13, khong duoc thé (“alkyl khong dugc thé”) hodc duoc thé (“alkyl duoc thé”) béi mot
hodc nhiéu ph?ln tt thé; vi du, vi du tir 1 dén 5 phén tir thé, 1 dén 3 phén tt thé, hoic 1
phén i thé. Theo cac phuong 4n nhit dinh, nhém alkyl 12 Ci-10 alkyl khong duoc thé
(vi du, —CH3). Theo c4c phuong 4n nhét dinh, nhém alkyl 13 Ci_1o alkyl dugc thé. Cac
ky hiéu viét tit cia cic alkyl thong thuong bao gdm Me (-CHs), Et (-CH2CHs), iPr
(-CH(CH3s)2), nPr (-CH,CH2CH3), n-Bu (-CH.CH>CH:CH3), hodc i-Bu(-
CH>CH(CHz)»).

“Alkylen” ding d& chi nhom alkyl trong d6 loai bé hai hydro dé thu dugc gdc hoa tri
hai, va c6 thé dugc thé hoic khong duge thé. Nhom alkylen khong dugce thé bao gom,
nhung Kkhdéng giéi han &, metylen (-CH2-), etylen (-CH2CH,-), propylen
(-CH2,CH2CH»-), butylen (-CH.CH,CH>CH»-), pentylen (-CH2CH2CH2CH2CHa-),
hexylen (-CH>CH>CH>CH2CH2CHb»-), va cac nhém tuong tur. Cac nhom alkylen dugc
thé 14y 1am vi du, vi dy, duoc thé bang mdt hoic nhidu nhém alkyl (metyl), bao gdbm
nhung khong gi6i han &, metylen dugc thé (-CH(CHs)-, (-C(CHs),-), etylen dugc thé
(-CH(CH3)CH-,-CH2CH(CH3)-, -C(CHj3)2CHa-,-CH2C(CHs)2-), propylen dugc thé
(-CH(CH3)CH,CH»-, -CH>CH(CH3)CH,-, -CH.CH>CH(CH3)-, -C(CHz3).CH2CHo-,
-CH2C(CH3)2CHz-, -CH2CH>C(CH3)2-), va cac nhom tuong tu. Khi mot khoang hodc
mot sd nguyén tr cacbon dugc cung cép cho mdt nhom alkylen cu thé, dugc hiéu r%mg
khoéng hodc sd nay lién quan dén khoang hogc sd nguyén tir cacbon trong chudi
cacbon hoa tri hai mach théng. Céac nhém alkylen c6 thé duoc thé hoic khong duoc thé
béi mot hodc nhidu ph?m tr thé nhu duge md ta trong ban md ta nay.

“Alkenyl” ding dé chi gbc ciia nhém hydrocacbon mach thing hogc phan nhénh c6 tir
2 dén 20 nguyén tir cacbon, mot hodc nhiéu lién két d6i cacbon-cacbon (vi du, 1, 2, 3,
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hoic 4 lién két d6i cacbon-cacbon), va tity ¥ mdt hodc nhidu lién két ba cacbon-cacbon
(vidy, 1, 2, 3, hodic 4 lién két ba cacbon-cacbon) (“Cz-20 alkenyl”). Theo cac phuong
4n nhét dinh, alkenyl khong chira lién két ba bat ky. Theo mdt sb phuong &n, nhém
alkenyl c¢6 2 dén 10 nguyén tir cacbon (“Ca-10 alkenyl”). Theo mét s& phuong én,
nhém alkenyl c6 2 dén 9 nguyén tir cacbon (“Ca-s alkenyl”). Theo mot s& phuong 4n,
nhém alkenyl ¢6 2 dén 8 nguyén ti cacbon (“Ca-g alkenyl”). Theo mdt sb phuong an,
nhom alkenyl c6 2 dén 7 nguyén tir cacbon (“Ca-7 alkenyl”). Theo mdt sé phwong 4n,
nhém alkenyl ¢6 2 dén 6 nguyén tir cacbon (“Ca-6 alkenyl”). Theo mot s& phuong 4n,
nhém alkenyl ¢6 2 dén 5 nguyén tir cacbon (“Ca-s alkenyl”). Theo mdt sé phuong én,
nhém alkenyl ¢6 2 dén 4 nguyén tir cacbon (“Ca4 alkenyl”). Theo mdt s& phurong én,
nhém alkenyl c6 2 dén 3 nguyén tir cacbon (“Ca-3 alkenyl”). Theo mét s& phuong 4n,
nhom alkenyl ¢6 2 nguyén ti cacbon (“C, alkenyl”). Mot hodc nhidu lién két dbi
cacbon-cacbon ¢6 thé 12 bén trong (nhw trong 2-butenyl) hogc dau cling (nhu trong 1-
butenyl). Cac vi du v& nhém Co— alkenyl bao gdm etenyl (Cz), 1-propenyl (C3), 2—
propenyl (C3), 1-butenyl (Cs), 2-butenyl (Cs), butadienyl (C4), va cac nhém tuong tu.
Céc vi du v& nhém Ca-s alkenyl bao gébm Cr4 alkenyl néu trén ciing nhu 12 pentenyl
(Cs), pentadienyl (Cs), hexenyl (Cs), va cac nhém tuong tu. Cac vi du khac vé alkenyl
bao gdm heptenyl (C7), octenyl (Cs), octatrienyl (Cs), va cdc nhoém twong ty. Trir khi
dugc quy dinh khéac, mdi trudng hop cua nhom alkenyl doc 1ap tiy ¥ duge thé, tic 1,
khong duoc thé (“alkenyl khong dugc thé”) hodc dugc thé (“alkenyl dugc thé”) boi
mot hodc nhiu phan t& thé vi du, vi du tir 1 dén 5 phan tir thé, 1 dén 3 phén tir thé,
hodc 1 phén tir thé. Theo cic phuong an nhét dinh, nhém alkenyl nay 1a Ca-10 alkenyl
khong dugc thé. Theo cac phuong 4n nhit dinh, nhoém alkenyl nay 13 Cr-10 alkenyl
duogc thé.

“Alkynyl” dung dé chi gbc ctia nhém hydrocacbon mach théng hodc phan nhénh c6 tir
2 dén 20 nguyén ti cacbon, mot hodc nhiéu lién két ba cacbon-cacbon (vi du, 1, 2, 3,
hoic 4 lién két ba cacbon-cacbon), va tity ¥ mot hodc nhiéu lién két d6i cacbon-cacbon
(vidu, 1, 2, 3, hodc 4 lién két doi cacbon-cacbon) (“Ca—o alkynyl”). Theo cac phuong
4n nhét dinh, alkynyl khong chita lién két d6i bat ky. Theo mot s6 phuong 4n, nhém
alkynyl c¢6 2 dén 10 nguyén t& cacbon (“Cz-10 alkynyl”). Theo mot s6 phuong 4n,
nhém alkynyl ¢6 2 dén 9 nguyén tir cacbon (“Ca alkynyl”). Theo mot sd phuong 4n,
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nhém alkynyl c6 2 dén 8 nguyén ti cacbon (“Ca-g alkynyl”). Theo mot sb phuong én,
nhém alkynyl c¢6 2 dén 7 nguyén ti cacbon (“Ca-7 alkynyl”). Theo mét sé phwong 4n,
nhém alkynyl c¢6 2 dén 6 nguyén ti cacbon (“Ca—s alkynyl”). Theo mot s6 phwong 4n,
nh6m alkynyl c6 2 dén 5 nguyén tir cacbon (“Ca-s alkynyl”). Theo mdt sé phuong an,
nhém alkynyl c6 2 dén 4 nguyén tir cacbon (“Cao— alkynyl”). Theo mot s6 phuong 4n,
nhém alkynyl c6 2 dén 3 nguyén tir cacbon (“Ca-3 alkynyl”). Theo mot s6 phuong 4n,
nhom alkynyl c¢6 2 nguyén tir cacbon (“Ca alkynyl”). Mot hodc nhidu lién két ba
cacbon-cacbon c6 thé 14 bén trong (nhu trong 2-butynyl) hodc diu ciing (nhw trong 1—
butynyl). Céc vi du v& nhém Cao alkynyl bao gdm, khong gidi han &, etynyl (C,), 1—
propynyl (Cs), 2—propynyl (C3z), 1-butynyl (C4), 2-butynyl (Cs), va cdc nhém tuong
tu. Cac vi du vé nhém Cr alkenyl bao gébm C,4 alkynyl néu trén cling nhu 1a
pentynyl (Cs), hexynyl (Cs), va cdc nhém tuong ty. Céac vi du khic vé alkynyl bao
gbm heptynyl (C7), octynyl (Cs), va cac nhém twong tu. Trir khi dwoc quy dinh khac,
mdi trudng hop cia nhom alkynyl 14 ddc 14p tuy y duge thé, tirc 1, khong dugc thé
(“alkynyl khong duge thé”) hosc duge thé (“alkynyl dugc thé”) béi mot hodic nhidu
ph?ln tt thé: vi du, vi du tir 1 dén 5 ph?m t thé, 1 dén 3 ph?m tt thé, hodc 1 phén tir thé.
Theo céc phuong 4n nhét dinh, nhém alkynyl nay 13 Ca-10 alkynyl khong duge thé.
Theo cac phuong 4n nhét dinh, nhém alkynyl nay 13 Co—io alkynyl dugc thé.

Thuét ngit “heteroalkyl,” khi dugc sit dung & day, dung dé chi nhém alkyl, nhu xéc
dinh trong ban mé ta nay, con chira 1 hodc nhidu (vi du, 1, 2, 3, hodc 4) nguyén tir
khac loai (vi du, oxy, luu huynh, nito, bo, silic, phospho) trong chudi gbc, trong d6
mot hozic nhidu nguyén tir khic loai dugc gén xen vao gitta nguyén tir cacbon lién ké
trong chudi cacbon gdc va/hoic mot hoic nhiéu nguyén tir khac loai dugc gén xen vao
gitta nguyén tir cacbon va phan tir gbc tirc 13, gitta diém gén. Theo céc phuong 4n nhét
dinh, nhém heteroalkyl ding d& chi nhém bao hoa c6 tr 1 dén 10 nguyén tir cacbon va
1, 2, 3, hodc 4 nguyén tir khac loai (“heteroCi-10 alkyl”). Theo mot sd phuong én,
nhom heteroalkyl 14 nhém bdo hoa ¢6 1 dén 9 nguyén tr cacbon va 1, 2, 3, hodc 4
nguyén tr khac loai (“heteroCi-9 alkyl”). Theo mot sb phuong an, nhém heteroalkyl 12
nhém bdo hoa ¢6 1 dén 8 nguyén tit cacbon va 1, 2, 3, hodéc 4 nguyén ti khac loai
(“heteroCi-g alkyl”). Theo mot s6 phuong 4n, nhém heteroalkyl 1a nhém bao hoa ¢6 1
dén 7 nguyén tir cacbon va 1, 2, 3, hodc 4 nguyén tir khac loai (“heteroCi-7 alkyl”).
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Theo mét s& phuong 4n, nhém heteroalkyl 13 nhém c6 1 dén 6 nguyén ti cacbon va 1,
2, hodc 3 nguyén tir khac loai (“heteroCi— alkyl”). Theo mot sé phuwong &n, nhém
heteroalkyl 13 nhém bao hoa ¢6 1 dén 5 nguyén tir cacbon va 1 hodc 2 nguyén tir khac
loai (“heteroCi-s alkyl”). Theo mot s6 phwong 4n, nhém heteroalkyl 13 nhém béo hoa
c6 1 dén 4 nguyén tir cacbon va 1 hodc 2 nguyén tir khac loai (“heteroCi alkyl”).
Theo mét s6 phuong 4n, nhém heteroalkyl 13 nhém bdo hoa c¢6 1 dén 3 nguyén tir
cacbon va 1 nguyén tir khéc loai (“heteroCi-s alkyl”). Theo mot sé phuong an, nhém
heteroalkyl 13 nhém bdo hoa ¢6 1 dén 2 nguyén tir cacbon va 1 nguyén tir khac loai
(“heteroC1-» alkyl”). Theo mét s6 phuong 4n, nhém heteroalkyl 1a nhém bao hoa c6 1
nguyén tir cacbon va 1 nguyén tir khac loai (“heteroC; alkyl”). Theo mot s& phwong
an, nhom heteroalkyl 13 nhém bdo hoa ¢6 2 dén 6 nguyén tir cacbon va 1 hoic 2
nguyén tir khac loai (“heteroCa-s alkyl”). Trir khi dugc quy dinh khac, mdi trudng hop
ctia nhém heteroalkyl doc 14p 12 khong duge thé (“heteroalkyl khéng dugc thé”) hodc
duoc thé (“heteroalkyl duge thé”) béi mdt hodc nhidu phén tir thé. Theo cac phuong 4n
nhét dinh, nhém heteroalkyl nay 12 heteroCi-1o alkyl khéng duge thé. Theo cac phuong
an nhét dinh, nhom heteroalkyl nay 13 heteroCi-10 alkyl dugc thé.

“Aryl” dung d& chi gdc ctia hé vong thom don vong hodc da vong (vi dy, hai vong
hodc ba vong) 4n+2 (vi dy, c6 6, 10, hodc 14 electron m dung chung trong ddy vong)
c6 6-14 nguyén tir cacbon trén vong va khdng c6 nguyén tir khac loai dugc cung cp
trong h¢ vong thom (“Ce-14 aryl”). Theo mot s6 phuong 4n, nhém aryl c6 sdu nguyén
tir cacbon trén vong (“Ce aryl”; vi dy, phenyl). Theo mot s6 phuong 4n, nhém aryl c6
mudi nguyén tr cacbon trén vong (“Cyo aryl”; vi du, naphtyl chéng han nhu 1-naphtyl
va 2-naphtyl). Theo mét s& phuong 4n, nhém aryl c6 mudi bdn nguyén tir cacbon trén
vong (“Cis aryl”; vi dy, anthraxyl). “Aryl” con bao gdm céc hé vong trong d6 vong
aryl, nhu duoc xac dinh trén ddy, dugc dung hop véi mot hodc nhidu nhém
carboxyclyl hoac heteroxyclyl trong do6 gbc hodc diém gén 13 trén vong aryl, va trong
céc truomg hop nhu vy, sé luong nguyén titr cacbon tiép tuc chi sé lwong nguyén ti
cacbon trén hé vong aryl ndy. Nhom aryl dién hinh bao gdm, nhung khdng gi6i han &,
c4c nhom dugc dan Xuét tir aceanthrylen, acenaphtylen, acephenanthrylen, anthracen,
azulen, benzen, chrysen, coronen, floranthen, floren, hexacen, hexaphen, hexalen,

as-indacen, s-indacen, indan, inden, naphthalen, octacen, octaphen, octalen, ovalen,
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penta-2,4-dien, pentacen, pentalen, pentaphen, perylen, phenalen, phenanthren, picen,
pleiaden, pyren, pyranthren, rubicen, triphenylen, va trinaphthalen. Cac nhom aryl cu
thé bao gdm phenyl, naphtyl, indenyl, va tetrahydronaphtyl. Trir khi dugc quy dinh
khac, mbi trurdng hop ctia nhém aryl 13 doc 1ap tiy ¥ duge thé, tic 13, khong dugc thé
(“aryl khéng duoc thé”) hodic dugc thé (“aryl dwoc thé”) boi mot hodc nhidu phin ti
thé. Theo cc phuong 4n nhét dinh, nhém aryl nay 14 Ce-14 aryl khéng dugc thé. Theo
cac phuong 4n nhét dinh, nhém aryl ndy 1a Ce-14 aryl duge thé.

Theo cic phuong 4n nhit dinh, nhém aryl duge thé bing mot hoic nhidu nhém duoc
chon tir halo, Ci1-Cs alkyl, C1-Cg haloalkyl, xyano, hydroxy, C1-Cg alkoxy, va amino.

Céc vi du vé aryl dugc thé ti€u bicu bao gdm nhu sau

| N XN
| R%8 | P R56 R56
R57 : va
RS57 :

R57
trong d6 mot trong s6 R va R57 ¢6 thé 14 hydro va it nhdt mot trong s6 R va R mdi
nhém doc 14p duoe chon tir Ci-Cs alkyl, Ci-Cg haloalkyl, heteroxyclyl ¢6 4-10 canh,
alkanoyl, Ci-Cg alkoxy, heteroaryloxy, alkylamino, arylamino, heteroarylamino,
NRCORY, NRSOR* NR¥*¥SO,R*, COOalkyl, COOaryl, CONR>*R>,
CONRORY», NR*®RY, SO,NR*¥R>, S-alkyl, SOalkyl, SO»alkyl, Saryl, SOaryl,
SOsaryl; hodic R va R ¢6 thé dugc lién két dé tao thanh nhén vong (bdo hoa hodc
khong bdo hoa) tir 5 dén 8 nguyén tir, tlly ¥ c6 chira mdt hodc nhiéu nguyén tir khéac
loai dugc chon tr nhém N, O, hodc S. R va R6! doc 14p 14 hydro, Ci-Cs alkyl, C1-C4
haloalkyl, C3-Cio xycloalkyl, heteroxyclyl c¢6 4-10 canh, C¢-Cio aryl, Ce-Cio aryl duge
thé, heteroaryl c6 5-10 canh, hodc heteroaryl ¢6 5-10 canh dugc thé.

“Aryl ngung tu” dung dé chi aryl ¢6 hai trong sb cac cacbon vong clia n6 chung véi
aryl thit hai hodc vong heteroaryl hodc chung v&i vong carboxyclyl hodc heteroxyclyl.
“Heteroaryl” ding dé chi gbc ctia hé vong thom 4n+2 don vong hoic hai vong c6 5-
10 canh (vi dy, c¢6 6 hodc 10 electron 7 dung chung trong ddy vong) c¢6 nguyén ti
cacbon trén vong va 1-4 nguyén tir khac loai trén vong dugc cung cAp trong hé vong
thom, trong d6 mdi nguyén tir khic loai ddc 1ap dugc chon tir nito, oxy va luu huynh
(“heteroaryl ¢6 5-10 canh”). Trong cdc nhom heteroaryl ¢6 chita mot hodc nhidu

nguyén tir nito, diém gén c6 thé 13 nguyén tir cacbon hodc nito, khi hoa tri cho phép.
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Hé vong hai vong heteroaryl c6 thé bao gdm mot hodc nhiéu nguyén tir khac loai trén
mot hodic ca hai vong. “Heteroaryl” bao gém céc hé vong trong d6 vong heteroaryl,
nhu dugc xé4c dinh trén diy, duoc dung hop véi mét hodc nhidu nhém carboxyclyl
hodc heteroxyclyl trong d6 diém gén 14 trén vong heteroaryl, va trong cc trudng hop
nhu vay, sb luong thanh phan vong tiép tuc chi sé lugng thanh phan vong trén hé vong
heteroaryl nay. “Heteroaryl” con bao gdm cac hé vong trong d6 vong heteroaryl, nhu
dugc xéc dinh trén day, dugc dung hop véi mot hodc nhidu nhém aryl trong d6 diém
ghn 13 trén vong aryl hodc heteroaryl, va trong c4c trudng hop nhu vay, sb lwong thanh
phan vong chi 15 s& luong thanh phin vong trén hé vong (aryl/heteroaryl) dung hop.
Nhém heteroaryl hai vong trong d6 mot vong khong chira nguyén tir khéc loai (vi du,
indolyl, quinolinyl, carbazolyl, va cdc nhom tuong tu) thi diém gén c6 thé nam trén
vong con lai, nghia 1a, vong chita nguyén t khac loai (vi dy, 2-indolyl) hodc vong
khong chira nguyén tr khéc loai (vi du, S—indolyl).

Theo mét s phuong 4n, nhém heteroaryl 13 hé vong thom ¢ 5-10 canh c6 nguyén tir
cacbon trén vong va 1-4 nguyén tr khac loai trén vong dugc cung clp trong hé vong
thom, trong d6 mdi nguyén tir khac loai doc 1ap duge chon tlr nito, oxy, va luu huynh
(“heteroaryl c¢6 5-10 canh”). Theo mdt sd phuong 4n, nhém heteroaryl 1a hé vong
thom c6 5-8 canh c¢6 nguyén ti cacbon trén vong va 1-4 nguyén tir khac loai trén
vong duge cung cdp trong hé vong thom, trong d6 mdi nguyén tir khac loai doc 14p
duoc chon tir nito, oxy, va luu huynh (“heteroaryl c6 5-8 canh”). Theo mot s6 phuong
an, nhom heteroaryl 1a hé vong thom c6 5-6 canh c¢6 nguyén tir cacbon trén vong va
1-4 nguyén tr khac loai trén vong dugc cung cip trong hé vong thom, trong d6 mdi
nguyén tir khéc loai doc 14p dugc chon tir nito, oxy, va luu huynh (“heteroaryl c6 5-6
canh”). Theo mot s phuong 4n, heteroaryl c6 5-6 canh ndy c6 1-3 nguyén tir khac
loai trén vong dugc chon tr nito, oxy, va luu huynh. Theo mot ) phuong an,
heteroaryl c6 56 canh nay c6 1-2 nguyén t khéc loai trén vong dugc chon tir nito,
oxy, va luu huynh. Theo mdt s6 phuong 4n, heteroaryl c6 5-6 canh nay c¢6 1 nguyén tir
khéc loai trén vong duge chon tir nito, oxy, va luu huynh. Trir khi dugc quy dinh khac,
mdi trwdng hop clia nhdm heteroaryl 1a doc 14p tury y dugc thé, tic 13, khong duge thé
(“heteroaryl khong dugc thé”) hodc dugc thé (“heteroaryl dugc thé”) béi mot hoic
nhiu phén tir thé. Theo c4c phuong 4n nhét dinh, nhom heteroaryl nay 1a heteroaryl c6
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5-14 canh khong dugc thé. Theo cic phwong 4n nhét dinh, nhém heteroaryl nay 14
heteroaryl ¢ 5-14 canh dugc thé.

Céc nhom heteroaryl ¢6 5 canh 14y 1am vi du chira mdt nguyén tir khac loai bao gdm,
khong gi6i han &, pyrolyl, furanyl va thiophenyl. Cac nhém heteroaryl c6 5 canh lay
lam vi du chira hai nguyén tir khac loai bao gbém, khéng giéi han &, imidazolyl,
pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, va isothiazolyl. C4c nhom heteroaryl c6 5
canh léy lam vi du chtra ba nguyén tit khéc loai bao gﬁ“)m, khong giéi han 6, triazolyl,
oxadiazolyl, va thiadiazolyl. C4c nhém heteroaryl ¢6 5 canh ldy lam vi du chira bon
nguyén tir khic loai bao gdm, khong gi6i han &, tetrazolyl. Cac nhém heteroaryl c6 6
canh 14y 1am vi du chira mot nguyén tir khic loai bao gbm, khéng gi6i han &,
pyridinyl. C4c nhém heteroaryl c¢6 6 canh 1iy lam vi du chira hai nguyén ti khac loai
bao gdm, khéng gi6i han 0O, pyridazinyl, pyrimidinyl, va pyrazinyl. Cic nhém
heteroaryl c6 6 canh 14y 1am vi du chira ba ho#ic bén nguyén tir khéc loai bao gbm,
khong gidi han &, triazinyl va tetrazinyl, twong ing. Cac nhom heteroaryl c6 7 canh
14y 1am vi du chira mét nguyén tir khac loai bao gbm, khong gi6i han &, azepinyl,
oxepinyl, va thiepinyl. Cdc nhom 5,6-heteroaryl hai vong 14y 1am vi du bao gom,
khong giéi han &, indolyl, isoindolyl, indazolyl, benzotriazolyl, benzothiophenyl,
isobenzothiophenyl, benzofuranyl, benzoisofuranyl, benzimidazolyl, benzoxazolyl,
benzisoxazolyl, benzoxadiazolyl, benzthiazolyl, benzisothiazolyl, benzthiadiazolyl,
indolizinyl, va purinyl. Cac nhém 6,6-heteroaryl hai vong l4y lam vi du bao gdm,
khong gi6i han &, naphthyridinyl, pteridinyl, quinolinyl, isoquinolinyl, cinnolinyl,
quinoxalinyl, phthalazinyl, va quinazolinyl.

Céc vi du vé heteroaryl ti€u bi€u bao gdom nhu sau:
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_N [ LN
KZ KZ/ KZ kN/ N\N/
N
| XX l XN ]Ej ’ NN
NN Z N~

trong d6 mdi Z duoc chon tir carbonyl, N, NR, O, va S; va R® doc 1ap 12 hydro, Ci-
Cs alkyl, Cs3-Cio xycloalkyl, heteroxyclyl ¢6 4-10 canh, Cs-Cio aryl, va heteroaryl c6 5-
10 canh.

“Carboxyclyl” hoic “vong cacbon” ding dé chi gbc cia nhém hydrocacbon mach
vong khong thom c6 tir 3 dén 10 nguyén tir cacbon trén vong (“Cs-10 carboxyclyl”) va
khong c6 nguyén tir khéc loai trong hé vong khong thom. Theo mdt sé phwong 4n,
nhom carboxyclyl c6 3 dén 8 nguyén ti cacbon trén vong (“Cs-g carboxyclyl”). Theo
mdt s6 phuwong 4n, nhém carboxyclyl ¢6 3 dén 6 nguyén tir cacbon trén vong (“Cs-¢
carboxyclyl”). Theo mdt sé phuong an, nhém carboxyclyl c¢6 3 dén 6 nguyén tir
cacbon trén vong (“Cs-¢ carboxyclyl”). Theo mot s6 phuong 4n, nhém carboxyclyl c6
5 dén 10 nguyén tr cacbon trén vong (“Cs-1o carboxyclyl”). Nhém Css carboxyclyl
ldy 1am vi du bao gbm, khong giéi han &, xyclopropyl (Cs), xyclopropenyl (Cs),
xyclobutyl (Cs), xyclobutenyl (Cs), xyclopentyl (Cs), xyclopentenyl (Cs), xyclohexyl
(Cs), xyclohexenyl (Cs), xyclohexadienyl (Ce), va cdc nhoém twong ty. Nhom Cs-s
carboxyclyl 1dy 1am vi du bao gdm, khong giéi han &, cac nhém Cs-¢ carboxyclyl néu
trén cling nhu 1a xycloheptyl (C7), xycloheptenyl (C7), xycloheptadienyl (C7),
xycloheptatrienyl (C7), xyclooctyl (Cs), xyclooctenyl (Cs), bixyclo[2.2.1]heptanyl (C7),
bixyclo[2.2.2]octanyl (Cs), va cdc nhém tuong ty. Nhém Cs-io carboxyclyl 14y lam vi
du bao gbm, khong gidi han &, cdc nhém Cs_g carboxyclyl néu trén cling nhu 1a
xyclononyl (Cy), xyclononenyl (Cy), xyclodexyl (Cio), xyclodecenyl (Cio), octahydro—
1H-indenyl (Cs), decahydronaphthalenyl (Cio), spiro[4.5]decanyl (Cio), va cac nhoém

twong tu. Nhu cdc vi du trén ddy minh hoa, theo cdc phuong éan nhéit dinh, nhom
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carboxyclyl nay la don vong (“carboxyclyl don vong”) hodc chita hé vong dung hop,
c6 ciu ndi hoic xoin ching han nhu hé hai vong (“carboxyclyl hai vong™) va c6 thé 1a
bdo hoa hogic c6 thé 12 khong bdo hoa mot phin. “Carboxyclyl” con bao gdm cic hé
vong trong d6 vong carboxyclyl, nhu dugc xac dinh trén day, dugc dung hop véi mot
hogc nhidu nhém aryl hodc heteroaryl trong d6 diém gin 13 trén vong carboxyclyl, va
trong céc trudng hop nhu vy, sd lugng cacbon tiép tuc chi sé lwong cacbon trén hé
vong cacbon nady. Trir khi dugc quy dinh khac, mdi trudng hop clia nhém carboxyclyl
1a doc 14p tiy y duoc thé, tic 13, khong duge thé (“carboxyclyl khong duge thé”) hoiic
duoc thé (“carboxyclyl duge thé”) boi mot hodc nhiéu phan tir thé. Theo cac phwong
4n nhat dinh, nhom carboxyclyl nay 1a Cs_1o carboxyclyl khéng duoc thé. Theo céic
phwong 4n nhét dinh, nhém carboxyclyl nay 13 Cs-10 carboxyclyl dugc thé.

Theo mét s6 phuong an, “carboxyclyl” 12 nhém carboxyclyl don vong, bao hoa c6 tir 3
dén 10 nguyén tir cacbon trén vong (“Cs-10 xycloalkyl”). Theo mot s6 phuong 4n,
nhém xycloalkyl c¢6 3 dén 8 nguyén tir cacbon trén vong (“Cs-g xycloalkyl”). Theo mot
s6 phuong 4n, nhém xycloalkyl ¢6 3 dén 6 nguyén tir cacbon trén vong (“Css
xycloalkyl”). Theo mdt s& phwong 4n, nhém xycloalkyl ¢6 5 dén 6 nguyén tir cacbon
trén vong (“Cs_s xycloalkyl”). Theo mdt sd phwong an, nhém xycloalkyl ¢6 5 dén 10
nguyén tr cacbon trén vong (“Cs-19 xycloalkyl”). Cac vi du vé nhém Cs-¢ xycloalkyl
bao gdm xyclopentyl (Cs) va xyclohexyl (Cs). Céc vi du vé nhém C3 xycloalkyl bao
gdém nhém Cs¢ xycloalkyl néu trén ciing nhu 1 xyclopropyl (Cs) va xyclobutyl (Cs).
Céac vi du vé& nhom Cs g xycloalkyl bao gdm nhém Cs- xycloalkyl néu trén cling nhu
1a xycloheptyl (C7) va xyclooctyl (Cs). Trir khi dugc quy dinh khac, mdi truong hop
ctia nhém xycloalkyl 1a doc 14p khong duge thé (“xycloalkyl khong dugc thé”) hodc
dugc thé (“xycloalkyl dugc thé”) boi mot hodc nhidu phan tir thé. Theo cic phuong 4n
nhét dinh, nhém xycloalkyl nay 1a Cs-i10 xycloalkyl khong dugc thé. Theo c4c phuong
an nhat dinh, nhém xycloalkyl nay 1a Cs-10 xycloalkyl dugc thé.

“Heteroxyclyl” hoac “di vong” dung dé chi gbc cia hé vong khong thom c6 3 dén 10
canh ¢6 nguyén tir cacbon trén vong va 1 dén 4 nguyén tir khéc loai trén vong, trong
d6 mdi nguyén tir khac loai doc 14p duge chon tir nito, oxy, luu huynh, bo, phospho, va
silic (“heteroxyclyl ¢6 3-10 canh”). Trong c4dc nhém heteroxyclyl ma c6 chira mot
ho#ic nhiéu nguyén tir nito, diém gin c6 thé 1 nguyén tir cacbon hodc nito, khi hoa tri
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cho phép. Nhém heteroxyclyl ndy c6 thé 1a don vong (“heteroxyclyl don vong”) hoic
hé vong dung hop, c6 cdu ndi hoic xoén ching han nhu hé hai vong (“heteroxyclyl hai
vong”), va c6 thé 13 bio hoa hodc c¢6 thé 1a khong bio hoa mot phan. Hé vong
heteroxyclyl hai vong c¢6 thé bao gdm mot hodc nhiéu nguyén ti khéc loai trén mét
hoic ci hai vong. “Heteroxyclyl” con bao gdm cic hé vong trong dé vong
heteroxyclyl, nhu dugc xic dinh trén dy, duge dung hop v6i mot hodc nhiéu nhém
carboxyclyl trong d6 diém gén 14 trén vong carboxyclyl hodc heteroxyclyl, hodic cac hé
vong trong d6 vong heteroxyclyl, nhu dugc xac dinh trén day, duge dung hgp véi mot
hozc nhiéu nhém aryl hodc heteroaryl, trong d6 diém gén 13 trén vong heteroxyclyl, va
trong cac trudng hop nhu vay, sb luong thanh phin vong chi 13 s6 lugng thanh phin
vong trén hé vong heteroxyclyl. Trir khi dwgc quy dinh khac, mdi trudong hop cla
heteroxyclyl 1a doc 1ap tuy ¥ duoc thé, tirc 13, khong duge thé (“heteroxyclyl khong
duoc thé”) hodc duge thé (“heteroxyclyl duge thé”) béi mdt hodc nhidu phin tir thé,
Theo céc phuong 4n nhét dinh, nhém heteroxyclyl nay 13 heteroxyclyl ¢6 3-10 canh
khéng dugc thé. Theo cac phuong an nhit dinh, nhém heteroxyclyl nay 1 heteroxyclyl
¢6 3-10 canh dugc thé.

Theo mét s6 phuong 4n, nhém heteroxyclyl 1a hé vong khdng thom ¢6 5-10 canh ¢
nguyén tit cacbon trén vong va 1-4 nguyén tir khac loai trén vong, trong do mdi
nguyén tir khac loai doc 1ap duge chon tir nito, oxy, luu huynh, bo, phospho, va silic
(“heteroxyclyl c6 5-10 canh”). Theo mot s6 phuong 4n, nhém heteroxyclyl 12 hé vong
khong thom c6 5-8 canh c6 nguyén tir cacbon trén vong va 1-4 nguyén tir khic loai
trén vong, trong d6 mdi nguyén ti khic loai doc 1ap dugce chon tir nito, oxy, va luu
huynh (“heteroxyclyl ¢6 5-8 canh”). Theo mdt s6 phwong an, nhom heteroxyclyl 1a hé
vong khdng thom c6 5-6 canh ¢6 nguyén tir cacbon trén vong va 1-4 nguyén tir khac
loai trén vong, trong d6 mdi nguyén t&r khac loai djc lap dugc chon tir nito, oxy, va
luu huynh (“heteroxyclyl c6 5-6 canh”). Theo mot s6 phuong 4n, heteroxyclyl c6 5-6
canh ndy c6 1-3 nguyén tit khéc loai trén vong dugc chon tir nito, oxy, va luu huynh.
Theo mdt sb phuong an, heteroxyclyl c6 5-6 canh ndy c6 1-2 nguyén tir khac loai trén
vong dugc chon tir nito, oxy, va luu huynh. Theo mot s6 phuong 4n, heteroxyclyl c¢6
5-6 canh ndy c6 mot nguyén tir khac loai trén vong dugc chon tir nito, oxy, va luu

huynh.
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Céc nhém heteroxyclyl ¢6 3 canh 14y 1am vi du chira mét nguyén tir khéac loai bao
gdm, khong giéi han &, azirdinyl, oxiranyl, thiorenyl. Cac nhém heteroxyclyl c6 4
canh 14y 1am vi du chta mot nguyén tir khac loai bao gbm, khong gi6i han &,
azetidinyl, oxetanyl va thietanyl. Cac nhém heteroxyclyl c¢6 5 canh 1f1y lam vi du chira
mdt nguyén ti khic loai bao gdm, khéng giéi han &, tetrahydrofuranyl,
dihydrofuranyl, tetrahydrothiophenyl, dihydrothiophenyl, pyrolidinyl, dihydropyrolyl
va pyrolyl-2,5—dion. C4c nhom heteroxyclyl ¢6 5 canh iy 1am vi du chira hai nguyén
tr khac loai bao gdm, khong gi6i han &, dioxolanyl, oxasulfuranyl, disulfuranyl, va
oxazolidin-2-on. C4c nhém heteroxyclyl ¢c6 5 canh iy lam vi du chtra ba nguyén tir
khac loai bao gom, khong gidi han &, triazolinyl, oxadiazolinyl, va thiadiazolinyl. Cac
nhém heteroxyclyl ¢6 6 canh 14y 1am vi du chira mot nguyén tir khac loai bao gbm,
khong gidi han &, piperidinyl, tetrahydropyranyl, dihydropyridinyl, va thianyl. Céac
nhém heteroxyclyl ¢c6 6 canh léy lam vi du ch®ta hai nguyén tir khic loai bao gbm,
khong giGi han &, piperazinyl, morpholinyl, dithianyl, dioxanyl. Cic nhom
heteroxyclyl ¢6 6 canh ldy 1am vi du chira hai nguyén tir khac loai bao gbm, khong
gi¢i han 0, triazinanyl. Cac nhém heteroxyclyl ¢6 7 canh léy lam vi du chira mdt
nguyén tir khac loai bao gdm, khéng gi6i han &, azepanyl, oxepanyl va thiepanyl. Cac
nhém heteroxyclyl c¢6 8 canh iy 1am vi du chira mot nguyén tir khéc loai bao gbm,
khong giéi han &, azocanyl, oxecanyl va thiocanyl. Cac nhém heteroxyclyl ¢6 5 canh
14y 1am vi du dwgc dung hop véi vong Cs aryl (con duge goi ¢ ddy 1a nhan 5,6-
heteroxyclic hai vong) bao gbm, khong gi6i han &, indolinyl, isoindolinyl,
dihydrobenzofuranyl, dihydrobenzothienyl, benzoxazolinonyl, va tuong ty. Cac nhém
heteroxyclyl ¢6 6 canh ldy 1am vi du duge dung hop vé6i vong aryl (con duoc goi ¢ day
1a nhan 6,6-heteroxyclic hai vong) bao gébm, khong gi¢i han &, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, va tuong tu.

Nhém “heteroxyclyl chira nito” c6 nghia 1a nhém mach vong khong thom c¢6 4 dén 7
canh chua it nhat mot nguyén t& nito, vi du nhung khong giéi han &, morpholin,
piperidin (vi du 2-piperidinyl, 3-piperidinyl va 4-piperidinyl), pyrolidin (vi du 2-
pyrolidinyl va 3-pyrolidinyl), azetidin, pyrolidon, imidazolin, imidazolidinon, 2-
pyrazolin, pyrazolidin, piperazin, va cédc N-alkyl piperazin chang han nhu N-metyl

piperazin. Céc vi dy cu thé bao gdm azetidin, piperidon va piperazon.
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“Hetero” khi dugc sir dung dé mé ta hop chét hodic nhém cé mit trén hop chét ¢6
nghia 12 mdt hogic nhiéu nguyén tir cacbon trong hop chit hoic nhém nay da duoc thay
thé béi nguyén ti khéc loai 1a nito, oxy, hodc Iuu huynh. Hetero c6 thé dugc ap dung
cho nhém bét ky trong s6 cac nhém hydrocarbyl duoc md ta trén ddy nhu alkyl, vi du,
heteroalkyl, xycloalkyl, vi du, heteroxyclyl, aryl, vi du, heteroaryl, xycloalkenyl, vi du,
xycloheteroalkenyl, va cic nhém tuwong tw c6 tir 1 dén 5, va cu thé 13 tir 1 &én 3 nguyén
tr khac loai.

“Axyl” ding dé chi gbc -C(O)R%, khi R 1a hydro, alkyl dugc thé hoic khong duoc
thé, alkenyl dugc thé hodc khong duoc thé, alkynyl duoc thé hoic khéng duoc thé,
carboxyclyl dugc thé hodc khong dugc thé, heteroxyclyl dugc thé hoic khong dugc
thé, aryl dugce thé hoac khong duoc thé, hoic heteroaryl dugc thé hodc khong dugc
thé, nhu x4c dinh trong ban md ta nay. “Alkanoyl” 13 nhém axyl trong d6 R* 12 nhém
khac v6i hydro. Cac nhom axyl tiéu bidu bao gdm, nhung khong gi6i han &, formyl
(-CHO), axetyl (-C(=0)CHs), xyclohexylcarbonyl, xyclohexylmetylcarbonyl, benzoyl
(-C(=0)Ph), benzylcarbonyl (-C(=0)CH2Ph), —C(0O)-C1-Cs alkyl, —C(O)-(CHz)
(C6-C1o aryl), —C(O)-(CHa)(heteroaryl c6 5-10 canh), —C(O)-(CH2)(Cs3-Cio
xycloalkyl), va —C(O)-(CHa)(heteroxyclyl c6 4-10 canh), trong d6 t 1a s6 nguyén tir 0
dén 4. Theo cic phuong an nhét dinh, R?! 1a Ci-Cs alkyl, dugc thé bang halo hozic
hydroxy; hodc C3-Cio xycloalkyl, heteroxyclyl cé 4-10 canh, Ce-Cio aryl, arylalkyl,
heteroaryl ¢6 5-10 canh hogc heteroarylalkyl, mdi nhém trong s6 @6 duge thé bang
C1-C4 alkyl khong duoc thé, halo, Ci-C4 alkoxy khéng dugc thé, C1-C4 haloalkyl
khong dugc thé, Ci-C4 hydroxyalkyl khong dugc thé, hodac C1-Cs haloalkoxy hoiic
hydroxy khong dugc thé.

“Alkoxy” ding @& chi nhém —OR® khi R? 14 alkyl dugc thé hodc khong dugc thé,
alkenyl duoc thé hosic khong dugc thé, alkynyl dugc thé hoic khong duge thé,
carboxyclyl dugc thé hodc khong duoc thé, heteroxyclyl duoc thé hoic khong dugc
thé, aryl dugc thé hoic khong dugc thé, hodc heteroaryl dugc thé hodc khong duge
thé. Céc nhém alkoxy tiéu biéu 1a metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy,
tert-butoxy, sec-butoxy, n-pentoxy, n-hexoxy, va 1,2-dimetylbutoxy. Cac nhom alkoxy
tiu bidu 1a alkoxy mach ngén, tirc 13 ¢6 1 dén 6 nguyén tir cacbon. Cac nhom alkoxy

tiéu bidu khéac c¢6 1 dén 4 nguyén tir cacbon.
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Theo cac phuong an nhét dinh, R? 13 nhém ma ¢6 1 hodc nhidu phén ti thé, vi du tir 1
dén 5 ph.;?m ttr thé, va cu thé 1a tir 1 dén 3 phan tir thé, cu thé 13 1 phin tir thé, duoc
chon tir nhém bao gém amino, amino dugc thé, Ce-Cio aryl, aryloxy, carboxyl, xyano,
C3-Cio xycloalkyl, heteroxyclyl c¢6 4-10 canh, halogen, heteroaryl c6 5-10 canh,
hydroxyl, nitro, thioalkoxy, thioaryloxy, thiol, alkyl-S(O)-, aryl-S(O)-, alkyl-S(O),-
va aryl-S(O);-. Nhém ‘alkoxy dugc thé’ 14y 1am vi du bao gdbm, nhung khéng gi6i han
0, —0-(CH2)(Ce-C1o aryl), —O-(CHaz)i(heteroaryl ¢6 5-10 canh), —O-(CH2)«(C3-Cio
xycloalkyl), va —O-(CHz)(heteroxyclyl c6 4-10 canh), trong d6 t 13 s& nguyén tir 0 dén
4 va nhom aryl, heteroaryl, xycloalkyl hodc heteroxyclyl bit ky c6 mit, c6 thé chinh
n6 dugc thé boi Ci-Cs alkyl khong dugc thé, halo, Ci1-Ca alkoxy khong dugc thé,
C1-C4 haloalkyl khong dugc thé, Ci-Ca hydroxyalkyl khong dugc thé, hodc C1-C4
haloalkoxy khéng dugc thé hoac’hydroxy. Nhém ‘alkoxy duoc thé’ 14y 1am vi du cu
thd 1a -OCFs, -OCH,CF3, -OCH,Ph, -OCHz-xyclopropyl, -OCH,CH,OH, va
-OCH2CH>2NMe;.

“Amino” dung d& chi gbc -NH>.

“Nhoém oxo” ding dé chi —C(=0)-.

“Amino duogc thé” ding dé chi nhém amino c6 cong thirc -N(R*®), trong d6 R 1a
hydro, alkyl duoc thé hoac khong duge thé, alkenyl dugc thé hodc khong dugc thé,
alkynyl dugc thé hoic khong duoc thé, carboxyclyl dugc thé hoic khong dugce thé,
heteroxyclyl dugc thé hoac khong dugc thé, aryl duogc thé hoic khong dugce thé,
heteroaryl dugc thé hoic khong duoc thé, hoac nhém bao vé amino, trong do it nhét
mot trong s6 R3 khong phai 1a hydro. Theo cc phuong an nhat dinh, mdi R doc 1ap
duoc chon tir hydro, Ci-Cs alkyl, C3-Cg alkenyl, C3-Cg alkynyl, C¢-Cio aryl, heteroaryl
¢6 5-10 canh, heteroxyclyl c6 4-10 canh, hodc Cs3-Cio xycloalkyl; hodc Ci-Cs alkyl,
dugc thé bang halo hoic hydroxy; C3-Cs alkenyl, dugc thé bang halo hodc hydroxy;
C3-Cs alkynyl, dugc thé bing halo hodc hydroxy, hodc -(CH2)(Ce-Cio aryl),
-(CHy)i(heteroaryl ~ ¢6  5-10  canh), -(CH2(Cs-Cio  xycloalkyl),  hodc
-(CHy)i(heteroxyclyl ¢6 4-10 canh), trong d6 t 1a s6 nguyén tir 0 dén 8, mdi nhom trong
sb d6 duoc thé béi C1-Cy alkyl khong duge thé, halo, C1-Cs alkoxy khong dugc thé,
C1-C4 haloalkyl khong duoc thé, C1-Cs hydroxyalkyl khong dugc thé, hoidc Ci-Ca
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haloalkoxy khong dugc thé hodic hydroxy; hodc ci hai nhom R3® duoc lién két dé tao
thanh nhém alkylen.
Nhém “amino dugc thé” 14y 1am vi du bao gdm, nhung khéng gidi han &, -NR*-
Ci-Cs alkyl, -NR*-(CH2)(Cs-C10 aryl), —NR*’-(CHy)¢(heteroaryl c¢6 5-10 canh),
~NR¥-(CH2)¢(C3-C1o xycloalkyl), va -NR3°-(CHa)y(heteroxyclyl ¢6 4-10 canh), trong
d6 t 1a s6 nguyén tir 0 dén 4, vi du 1 hodic 2, mdi R doc 1ap 1a H hogic Ci-Cs alkyl; va
nhém alkyl bt ky c6 mit, chinh chung c6 thé duge thé bang halo, amino dugc thé
hoic khong dwoc thé, hodc hydroxy; va nhém aryl, heteroaryl, xycloalkyl, hoic
heteroxyclyl bat ky c6 mit, chinh ching c6 thé duoc thé bang Ci-Cs alkyl khéng duoc
thé, halo, Ci-C4 alkoxy khong dugc thé, C1-Ca haloalkyl khong dugc thé, Ci-C4
hydroxyalkyl khong duogc thé, hosc Ci-Cs haloalkoxy khong dugc thé hoic hydroxy.
Pé tranh nghi ngd thuat ng ‘amino dwgc thé bao gdbm céc nhém alkylamino,
alkylamino dugc thé, alkylarylamino, alkylarylamino dugc thé, arylamino, arylamino
duoc thé, dialkylamino, va dialkylamino duoc thé nhu duge x4c dinh dudi ddy. Amino
duoc thé bao gém c4 nhém amino duge thé mot 1an thé va amino duoc thé hai 14n.
“Carboxy” dung d& chi gbc -C(O)OH.
“Xyano” dung dé chi gbc -CN.
“Halo” hodc “halogen” ding dé chi flo (F), clo (Cl), bromo (Br), va iodo (I). Theo cac
phwong an nhét dinh, nhém halo nay 1a flo hoic clo.
“Haloalkyl” ding dé chi gbc alkyl trong d6 nhém alkyl nay dugce thé bang mot hozic
nhidu halogen. Cac nhém haloalkyl dién hinh bao gdm, nhung khong gi6i han &,
triflometyl, diflometyl, flometyl, clometyl, diclometyl, dibromoetyl, tribromometyl,
tetrafloetyl, va cac nhém tuong tu.
“Hydroxy” dung dé chi gbc -OH.
“Nitro” ding dé chi gbc -NO».
“Thioketo” ding dé chi nh6m =S.
Cac nhém alkyl, alkenyl, alkynyl, carboxyclyl, heteroxyclyl, aryl, va heteroaryl, nhu
xac dinh trong ban mod ta nay, tuy y dugc thé (vi du, nhém alkyl “dugc thé” hoac
“khong dugc thé”, alkenyl “duoc thé” hoic “khong duoc thé”, alkynyl “dugc thé”
hoac “khdng dugc thé”, carboxyclyl “dugc thé” hodc “khong duogc thé”, heteroxyclyl
“duoc thé” hoic “khong duge thd”, aryl “dugc thé” hodc “khong duge thé” hodc
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heteroaryl “dugc thé” hoic “khong duoc thé”). Néi chung, thuat ngir “duoc thé”, dugo
dat trude boi thuat ngit “tily ¥ hoic khong, ¢6 nghia 13 it nhit mot hydro ¢6 mit trén
nhém (vi du, nguyén ti cacbon hodc nito) dugc thay thé béi phan tir thé cho phép, vi
du, phan t&r thé ma khi thé tao ra hop chét 6n dinh, vi du, hop chit ma khéng ty bién
ddi nhu bang phan tmg hoan vi, déng vong, loai bo, hodc phan tmg khac. Trir khi c6
quy dinh khéac, nhém “dugce thé” ¢c6 ph?m tir thé & mot hodic nhidu vi tri ¢6 thé thé caa
nhém nay, va khi nhidu hon mét vi tri trong ciu triic da cho bat ky duge thé, phén t
thé 1a giéng hodc khéac nhau & mdi vi tri. Thudt nglt “duoc thé” dugc du dinh dé bao
gbm viée thé vai cac phan tir thé cho phép ctia cac hop chét hitu co, nhém bét ky trong
s& cac phan tir thé dugc mo ta trong ban mé ta ndy ma tao thanh hop chit én dinh.
Sang ché nay bao gdm dang két hop bat ky va tit ca cac dang két hop nhu vay dé c6
duoc hop chit 6n dinh. Dbi véi cac muc dich ciia sang ché nay, nguyén tir khéc loai
nhu nito ¢6 thé c6 cac phan tir thé hydro va/hodc phan tir thé thich hop bit ky nhu
duge mo ta trong ban mo ta ndy, thoa mén cac hoa tri cia nguyén tir khac loai va két
qué 13 tao ra gbc 6n dinh.

Céac nhom thé nguyén tir cacbon 14y lam vi du bao gbm, nhung khong gi6i han &,
halogen, —CN, -NO,, N3, —-SO;H, —SOsH, —OH, —-OR®, —ON(R"),;, —N(R"),,
~N(R");7X~, -N(OR*)R®®, —SH, -SR* -SSR, —-C(=O)R*, —CO;H, —-CHO,
—C(OR®);, —COR®, —OC(=0)R®, —OCOR®, —C(=0)N(R);, —OC(=O)N(R™),,
~NRYC(=0)R*, -NR"®CO,R®, -NR"*C(=0)N(R),, -C(=NR"®)R*, —C(=NR**)OR™,
—~OC(=NR"™)R#®, ~ —OC(=NR)OR*®, —C(=NR®)N(R®);, -~OC(=NR*)N(R*),,
~NRPC(=NR*)N(R?),, —C(=0)NR"SO,R?, —-NR®SO;R*, —SO;N(R");, —SO2R*,
—S0,0R#, —0SOR®, —S(=0)R*, —0S(=0)R*, —Si(R*)3, ~0Si(R*); —C(=S)N(R"),,
—~C(=0)SR*, —-C(=S)SR*, —SC(=S)SR*, —SC(=0)SR*», ~OC(=0)SR*, -SC(=0)OR™,
—SC(=O)R®, —P(=0),R*, —OP(=0)2R?, —P(=0)(R*),, —OP(=0)(R*),,
—OP(=0)(OR®%),, —P(=0),N(R),, —OP(=0):N(R),, ~P(=0)(NR®"),,
~OP(=0)(NR™),, —NR"P(=0)(OR*);, -NR"P(=0)(NR*®);, —P(R®), —P(R*)s,
—OP(R),, —OP(R%)3, —B(R*)2, ~B(OR*®)2, —-BR*(OR°), C1-10 alkyl, Ci-10 haloalkyl,
Ca-10 alkenyl, Ca-10 alkynyl, C3-19 carboxyclyl, heteroxyclyl c6 3—14 canh, Ce-14 aryl,
va heteroaryl ¢6 5-14 canh, trong d6 mdi alkyl, alkenyl, alkynyl, carboxyclyl,

heteroxyclyl, aryl, va heteroaryl doc 1ap duogc thé bing 0, 1, 2, 3, 4, hodc 5 nhém R4
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hodc hai hydro dang cip ddi trén nguyén tir cacbon dugc thay thé bdi nhém =0, =S,
=NN(R"),;, =NNR®C(=0)R?*, =NNRC(=0)OR*, =NNRS(=0),R* =NR, hoic
=NOR®;
mdi trudng hop cia R* doc 1ap duoc chon tir Ci_io alkyl, Ci-1o haloalkyl, Ca_1o
alkenyl, Ca-10 alkynyl, Cs_10 carboxyclyl, heteroxyclyl c6 3—14 canh, Cs14 aryl, va
heteroaryl ¢6 5—14 canh, hodc hai nhém R* dugc lién két dé tao thanh heteroxyclyl c6
3—14 canh ho#ic vong heteroaryl c¢6 5-14 canh, trong d6 mdi alkyl, alkenyl, alkynyl,
carboxyclyl, heteroxyclyl, aryl, va heteroaryl ddc lap dugce thé béng 0,1, 2, 3, 4, hodc
5 nhém R4,
mdi truomg hop cia R ddc 1ap duoc chon tir hydro, -OH, ~OR?, —N(R*);, —CN,
—C(=0)R*®, —C(=O)N(R®);, -CO2R*, —SO;R**, —C(=NR**)OR*, —C(=NR*)N(R*),,
—SO2N(R®)2, —SO2R®, —=SO,0R®, —SOR?, —C(=S)N(R*)2, —-C(=0)SR*¢, —C(=S)SR*¢,
—P(E=0)R*,  —P(E=O)R*™),, —P(EORNR®), -P(=O)(NR®),, Ci-0 alkyl, Ci-10
haloalkyl, C»-10 alkenyl, Co-10 alkynyl, Cs-10 carboxyclyl, heteroxyclyl c6 3—14 canh,
Ce_14 aryl, va heteroaryl c6 5-14 canh, hodc hai nhém R dugc lién két dé tao thanh
vong heteroxyclyl c6 3—14 canh ho#c vong heteroaryl c6 5-14 canh, trong do mdi
alkyl, alkenyl, alkynyl, carboxyclyl, heteroxyclyl, aryl, va heteroaryl doc lap dugc thé
bang 0, 1, 2, 3, 4, hodc 5 nhém R,
mdi trudng hop ciia R® doc 1ap duoc chon tir hydro, Ci-10 alkyl, Ci-10 haloalkyl, Co-10
alkenyl, Ca-10 alkynyl, Cs-10 carboxyclyl, heteroxyclyl c6 3—-14 canh, Ces14 aryl, va
heteroaryl c¢6 5-14 canh, hodc hai nhém R* dugc li€n két dé tao thanh vong
heteroxyclyl ¢6 3—14 canh hodc vong heteroaryl c6 5-14 canh, trong do6 mdi alkyl,
alkenyl, alkynyl, carboxyclyl, heteroxyclyl, aryl, va heteroaryl doc lap duogc thé bang
0, 1, 2, 3, 4, hoic 5 nhém R,
mdi truong hop ciia R doc 1ap duge chon tir halogen, —CN, —-NO2, —N3, —SO2H,
—SO3H, —-OH, -OR%, —ON(Rf),, -N(R),, -NR);*X", -N(OR*)R¥, —-SH, —SR*,
~SSR*, —C(=0)R*, —CO;H, —COR®*, —OC(=0)R®, —~OCO:R*, —C(=0)N(RM),,
—OC(=0)N(R),, -NREC(=0)Re, -NRCO,R*, ~NRC(=0)N(R),, -C(=NR")OR*,
~_OC(=NRfHR*,  —OC(=NRMHOR®,  —CENRHONRT),,  —OCENRHNRD),,
~NRIC(=ENRHNRS),,NRFSOR®, —SO:N(RT),, —SO2R®, —SO0R%*, —OSO2R*,
—S(=0)R*, -Si(R*);, —OSi(R*);, —C(=S)NRT),, —C(=O)SR*, -C(=S)SR*,
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—SC(=S)SR®, —P(=0)2R**, —P(=0)(R*®)2, —OP(=0)(R*®)2, —OP(=0)(OR**)2, C1-¢ alkyl,
Ci-6 haloalkyl, Co¢ alkenyl, Co alkynyl, Cs-1o carboxyclyl, heteroxyclyl c6 3-10
canh, Ce-10 aryl, heteroaryl c6 5-10 canh, trong d6 mdi alkyl, alkenyl, alkynyl,
carboxyclyl, heteroxyclyl, aryl, va heteroaryl doc lap dugc thé béng 0,1, 2,3, 4, hoac
5 nhom Ree, hodic hai phén tir thé RY dang cip dbi c6 thé duoc lién két dé tao thanh
=0 hoac =S;
mdi truong hop ctia R* doc 1ap duogc chon tir Ci-s alkyl, Ci—¢ haloalkyl, C2-s alkenyl,
Ca alkynyl, C3-10 carboxyclyl, Cs-10 aryl, heteroxyclyl c6 3-10 canh, va heteroaryl c6
3-10 canh, trong d6 mdi alkyl, alkenyl, alkynyl, carboxyclyl, heteroxyclyl, aryl, va
heteroaryl doc 1ap dugc thé béng 0,1, 2,3, 4, hodc 5 nhém Reg;
mdi truong hop ctia RT doc 1ap duge chon tir hydro, Ci-s alkyl, Ci- haloalkyl, Ca
alkenyl, Cy-s alkynyl, Cs-10 carboxyclyl, heteroxyclyl c6 3-10 canh, Cé-10 aryl va
heteroaryl ¢6 5-10 canh, hodc hai nhém R dugc lién két dé tao thanh heteroxyclyl ¢6
3—14 canh hodc vong heteroaryl ¢6 5-14 canh, trong d6 mdi alkyl, alkenyl, alkynyl,
carboxyclyl, heteroxyclyl, aryl, va heteroaryl doc 1ap dugc thé bang 0, 1, 2, 3, 4, hodc
5 nhom R#8; va ,
mdi trudng hop ctia Ree ddc 1ap 1a halogen, —CN, —NO», —N3, —SO-H, —SOsH, —OH,
—~0Ci alkyl, -ON(Ci alkyl), -N(Ci-s alkyl)s, —N(C1-6 alkyl)s*X", —-NH(Ci-s
alkyl)2"X", -NHa(Ci-¢ alkyl) *X=, -NH3"X", -N(OC1-6 alkyl)(Ci-¢ alkyl), -N(OH)(C1-¢
alkyl), -NH(OH), —SH, —SCi- alkyl, —SS(C1-6 alkyl), -C(=O)(Ci- alkyl), —CO2H,
—COx(C16 alkyl), —-OC(=0)(Cis alkyl), —-OCO2(Cis alkyl), —C(=O)NHo,
—C(=O)N(Ci=6 alkyl),, ~OC(=O)NH(C1-6 alkyl), -NHC(=O)(Ci alkyl), —N(Ci-s
alkyl)C(=0)(C1-6 alkyl), -NHCO2(Cis alkyl), -NHC(=O)N(Cis alkyl),
~NHC(=O)NH(C1-6 alkyl), -NHC(=O)NH,, —-C(=NH)O(C1-¢ alkyl),~OC(=NH)(C1-s
alkyl), —OC(=NH)OCi-s alkyl, —-C(=NH)N(Ci-s alkyl)s, —C(=NH)NH(Ci-s alkyl),
—~C(=NH)NH2, —OC(=NH)N(Ci-s alkyl), —-OC(NH)NH(C1-6 alkyl), ~-OC(NH)NH2,
~NHC(NH)N(Ci¢ alkyl), —-NHC(=NH)NH,, —-NHSO2(Ci-s alkyl), —SO2N(Ci-s
alkyl)2, —SO2NH(Ci-s alkyl), —=SO2NH2,—S02C1-5 alkyl, —SO>,0Ci- alkyl, ~OSO2Ci1-6
alkyl, —SOCi¢ alkyl, -Si(Ci-s alkyl)s, —OSi(Ci- alkyl)s ~C(=S)N(Ci- alkyl),
C(=S)NH(Ci1 alkyl), C(=S)NHz, —-C(=0)S(Cis alkyl), —C(=S)SCis alkyl,
—~SC(=S)SCi-s alkyl, -P(=0)2(Ci-¢ alkyl), -P(=0)(Ci-s alkyl)>, ~OP(=0)(Ci-¢ alkyl),
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—OP(=0)(OCi1-s alkyl),, Ci alkyl, Ci— haloalkyl, Co— alkenyl, Co— alkynyl, Cs-10
carboxyclyl, Ce-10 aryl, heteroxyclyl c6 3-10 canh, heteroaryl c6 5—10 canh; hodc hai
phan tir thé Ree dang cip doi c6 thé dwoc lién két dé tao thanh =0 hoic =S; trong d6
X~ 13 ion dbi.

“Ton d6i” hodc “ddi anion” 12 mot nhém tich dién 4m duge lién két voi nhém amin
cation bac bdn dé duy tri trang thai trung hoa dién tir. Céc ion dbi léy lam vi du bao
gém cac ion halogenua (vi dy, F~, CI, Br, I), NOs~, ClO4~, OH", H2PO4~, HSO4™, céc
ion sulfonat (vi du, metansulfonat, triflometansulfonat, p-toluensulfonat,
benzensulfonat, 10—camphor sulfonat, naphtalen—2—sulfonat, naphtalen—1— axit
sulfonic—5—sulfonat, etan—1— axit sulfonic—2-sulfonat, va tuong tu), va cac ion
carboxylat (vi du, axetat, etanoat, propanoat, benzoat, glyxerat, lactat, tartrat, glycolat,
va tuong ty).

Céc phan tir thé nay va cac phéan tir thé 14y lam vi du khac duge mo ta chi tiét hon
trong phdn M ta chi tiét sang ché va Yéu cAu bio h§. Sang ché khong duoc du dinh
12 bi gi6i han theo cach bét ky bang cach liét ké cac phan tir thé 14y 1am vi du & trén.
Céc dinh nghia khéc

Nhu duge st dung & day, thudt ngie “diéu bién” dung dé chi su Gc ché hoic ting
cudng chirc ning cua thu thé GABAA. “Chét diéu bién” (vi du, hop chat didu bién) co
thé 1a, vi du, chit cht vén, chét chu van mot phf?m, chit dbi van, hoic chit dbi van mét
phén ctia thy thé GABAA.

“Dugc dung” ¢6 nghia 1a da dugc phé duyét hodc co thé dugc phé duyét boi co quan
quéan 1y cia chinh quyén Lién bang hozic tiéu bang hodc co quan twong ung & céc qudc
gia khac ngoai Hoa Ky, hodc dugc liét ké trong Duoc dién Hoa Ky hodc dugc dién
dugc cong nhan phé bién khéc dé st dung & dong vat, va cu thé hon 13, & nguoi.
“Mubdi dugc dung” ding dé chi mudi ctia hop chét theo sang ché 14 dugc chép nhan vé
mit dugc ly va c6 hoat tinh dugc ly mong mudn cta hop chit gbc. Cu thé, nhing mudi
nhu vay khong ddc co6 thé 1a mubi cdng axit v co hodc hitu co va mubi cdng bazo. Cu
thé, cac mudi nhu viy bao gdm: (1) mudi cong axit, duge tao thanh tir axit vo co nhu
axit clohydric, axit hydrobromic, axit sulfuric, axit nitric, axit phosphoric, va axit
twong tu; hoic dugc tao béi axit hiru co nhu axit axetic, axit propionic, axit hexanoic,

axit xyclopentanpropionic, axit glycolic, axit pyruvic, axit lactic, axit malonic, axit
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sucxinic, axit malic, axit maleic, axit fumaric, axit tartaric, axit xitric, axit benzoic, axit
3—(4-hydroxybenzoyl) benzoic, axit xinamic, axit mandelic, axit metansulfonic, axit
etansulfonic, axit 1,2—etan—disulfonic, axit 2-hydroxyetansulfonic,  axit
benzensulfonic, axit 4-—clobenzensulfonic, axit 2-naphtalensulfonic, axit 4—
toluensulfonic, axit camphorsulfonic, axit 4-metylbixyclo[2.2.2]-oct—2—en—1-
carboxylic, axit glucoheptonic, axit 3—phenylpropionic, axit trimetylaxetic, axit
butylaxetic bac ba, axit lauryl sulfuric, axit gluconic, axit glutamic, axit
hydroxynaphthoic, axit salixylic, axit stearic, axit muconic, va axit twong tu; hodc (2)
mubdi duge tao thanh khi proton axit ¢6 mat trong hop chit gc duge thay thé béi ion
kim loai, vi du, ion kim loai kiém, ion kim loai kiém thd hodc ion nhém; hoic phdi
hop v6i bazo hitu co chfmg han nhu etanolamin, dietanolamin, trietanolamin, N—
metylglucamin va bazo twong tu. Mudi con bao gém, chi béng cach vi du, natri, kali,
canxi, magie, amoni, tetraalkylamoni, va mubi tuong tu; va khi hop chit chira nhém
chitc bazo, mudi cia axit hitu co hoic vd co khong doc, chéng han nhu hydroclorua,
hydrobromua, tartrat, mesylat, axetat, maleat, oxalat va mudi teong tu. Thudt ngit
“cation dugc dung” dugc sir dung dé chi ion déi cation c6 thé chip nhan dugc cla
nhém chuc axit. Cac cation nhu vdy dugc minh hoa bdi natri, kali, canxi, magie,
amoni, cac cation tetraalkylamoni, va cation twong tw. Xem, vi du, Berge, va ddng tac
gia, J. Pharm. Sci. (1977) 66(1): 1-79.
Thuét ngtt “tién dugc chat” dugc du dinh 13 bao gdm chét khong c6 hoat tinh vé mit
tri lidu, trong céc didu kién sinh 1y, dugc chuyén dbi thanh chét c6 hoat tinh vé mat tr
liéu theo sang ché. Mot phuong phap dé tao ra tién dugc chét 1a thiét ké cac gbc duge
chon loc ma dugc thiy phan hodc phan cit tai vi tri tic dong in vivo nhidm dich trong
cac diéu kién sinh ly dé phét hién phén to mong mubn, sau d6 tao ra tac dung tri li€u
ctia n6. Theo céc phuwong phép nhét dinh, tién duge chét duoc bién dbi nho hoat tinh
enzym cua d6i tuong.
Theo mdt phuong an khéc, séng ché @ xudt tién dugc chét ciia hop chit c6 cong thirc
(1), trong d6 tién dugc chét chira gbc c6 thé phan tach dugc trén hydroxy C3 nhu duge
mo ta trong cong thirc (I).
“Chét hd bién” dung d8 chi cac hop chét 1a dang c6 thé hoan ddi cho nhau ctia mot
cAu trac hop chét cu thé va khac nhau v& sy dich chuyén cua cic nguyén tit hydro va
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electron. Do d6, hai ciu tric ¢6 thé & trang thai cin bing thong qua chuyén dong cla
céc electron  va mot nguyén tir (thuong 1a H). Vi dy, enol va keton 13 chét hd bién vi
chiing nhanh chéng chuyén ddi qua lai khi xtt Iy v&i axit hodc bazo. M6t vi du khéc vé
hién tuong hd bién 14 c4c dang aci— va nitro— ciia phenylnitrometan, ma ciing duoc tao
thanh bang cach xtt Iy v6i axit hodic bazo. Céc dang chit hd bién c6 thé lién quan dén
vi€c dat dugc kha ndng phan Gng héa hoc va hoat tinh sinh hoc t81 vu cua hop chét can
“quan tam.
“Péi twong” ma viée st dung dugc du dinh bao gbm, nhung khong gi¢i han &, nguoi
(ttrc 13, nam gi6i hodc nit giGi & moi Ita tudi, vi du, dbi tuong nhi khoa (vi du, tré so
sinh, tré em, vi thanh nién) hodc dbi tegng nguoi 16n (vi du, ngudi trudng thanh tré
tudi, ngudi trudng thanh trung nién hodic ngudi 16n tudi)) va/hoic dong vat khong phai
ngudi, vi du, dong vat ¢c6 v nhu linh trudng (vi du, khi xynomolgus, khi rhesus), gia
suc, lon, ngua, ciru, dé, dong vat gdm nhidm, méo va/hoic ché. Theo cac phuong 4n
nhét dinh, d6i trong nay 1 ngudi (“dbi trong ngudi”). Theo cac phuong 4n nhét dinh,
d6i tugng nay 1a dong vat khong phai ngudi.
Theo céc phwong 4n nhét dinh, phan tir thé c6 mit trén nguyén ti oxy 12 nhém béo vé
oxy (con dugc goi 1a nhém bao vé hydroxyl). Cadc nhém bao v€ oxy bao gbm, nhung
khong gii han &, -R%, -N(R""),, —C(=0)SR®, ~C(=0)R*, ~CO2R*, —C(=0)N(R"®),
—C(=NRM)R?, —C(=NRP")OR®, —C(=NR")N(R®),, —S(=0)R*, —SOR*, —Si(R*)s,
—P(R®);, —P(R%®);, —P(=0):R%, —P(=0)(R**);, —P(=0)(OR*)2, —P(=0)NR"), va
—P(=0)(NR),, trong d6 R®, R*® va R* nhu dugc xac dinh ¢ ddy. Cac nhom bao vé
oxy dd duogc biét rd trong linh vire ndy va bao gdm cac nhém dugc mo ta chi tiét trong
Protecting Groups in Organic Synthesis, T. W. Greene va P. G. M. Wuts, téi ban lan
tha 3, John Wiley & Sons, 1999, dugc dua vao ban mo ta nay béng cach vién dan.
Céc nhém bao vé oxy ldy lam vi du bao gbdm, nhung khong giéi han &, metyl,
metoxylmetyl (MOM), 2-metoxyetoxymetyl (MEM), benzyl (Bn), triisopropylsilyl
(TIPS), t-butyldimetylsilyl (TBDMS), t-butylmetoxyphenylsilyl (TBMPS),
metansulfonat (mesylat), va tosylat (Ts).
Theo cac phuong 4n nhét dinh, phan tir thé c6 mit trén nguyén t& lvu huynh 1a nhém
béo vé luu huynh (con duge goi 1a nhém bao vé thiol). Cac nhém bao vé luu huynh
bao gdm, nhung khong gidi han &, —R®, -N(R®),, -C(=0)SR*, -C(=0)R*, ~COR™,
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—C(=O)N(R®),, —C(=NR®™)R?*, —C(=NR*)OR?, —C(=NR™)N(R"),, —S(=O)R*,
~-SO2R?, —Si(R*);, -P(R*®)2, -P(R*®)3, —-P(=0)2R*, —P(=0)(R*)2, —P(=0)(OR*),,
~P(=0)2N(R),, va —~P(=0)(NR"),, trong @6 R?, R, va R* nhu duoc xac dinh & day.
Cé4c nhém bao vé luu huynh d3 dwoc biét 1 trong linh vire ndy va bao gém cdc nhoém
dwgc mb ta chi tiét trong Protecting Groups in Organic Synthesis, T. W. Greene va P.
G. M. Wats, t4i ban 14n thi 3, John Wiley & Sons, 1999, duge dua vao ban mo ta nay
bang cach vién dan.

Theo céc phuong 4n nhét dinh, phan tir thé c6 mit trén nguyén t nito 12 nhém bao vé
amino (con dugc goi & day 1a nhom bao v¢ nito). Cac nhém bao vé amino bao g(“)m,
nhung khéng gidi han &, cac nhém —OH, —OR*, —-N(R*),, —C(=O)R*, -C(=O)OR*,
—C(=O)N(R*®),, —S(=0)R*, —C(=NR*)R*, —C(=NR®)OR*?, —C(=NR*)N(R*),,
—SOoN(R),, —SO2R%, —SO,0R®, —SOR*, —C(=S)N(R),, —C(=0)SR*, —-C(=S)SR*,
Ci-10 alkyl, C2-10 alkenyl, C2-10 alkynyl, C3-10 carboxyclyl, heteroxyclyl c6 3—14 canh,
Ce4 aryl, va heteroaryl c6 5-14 canh, trong d6 mdi alkyl, alkenyl, alkynyl,
carboxyclyl, heteroxyclyl, aryl, va heteroaryl doc 1ap dugc thé béng 0,1, 2, 3, 4, hoac
5 nhom R%, va trong @6 R#, R*® RvaR% nhu dugce xdc dinh & ddy. Cac nhém bao
vé amino da dugc biét rd trong linh vuc ndy va bao gdbm cac nhém duge mo ta chi tiét
trong Protecting Groups in Organic Synthesis, T. W. Greene va P. G. M. Wuts, tai ban
1an thir 3, John Wiley & Sons, 1999, dugc dua vao ban md ta nay béng cach vién dan.
Céc nhém béao vé amino iy 1am vi du bao gdm, nhung khong gi6i han & cac nhom
amit (vi dy, —C(=0)R®), ma bao gém, nhung khong gi6i han &, formamit va axetamit;
céc nhém carbamat (vi du, —C(=0)OR®), ma bao gdm, nhung khong gi6i han &, 9-
florenylmetyl carbamat (Fmoc), t-butyl carbamat (BOC), va benzyl carbamat (Cbz);
c4c nhém sulfonamit (vi du, —S(=0)2R*), ma bao gdm, nhung khéng gi6i han &, p—
toluensulfonamit (Ts), metansulfonamit (Ms), va N-[2—(trimetylsilyl)etoxy]metylamin
(SEM).

Bénh, r6i loan va tinh trang duoc st dung thay thé cho nhau & day.

99 ¢¢

Nhu duge st dung & déy, va trir khi dugce quy dinh khéc, thuét ngit “diéu tri,” “su didu
tri” va “viéc diu tri” du tinh hanh dong xay ra khi mot dbi twong dang méc bénh, rbi
loan hodc tinh trang cu thé, hanh dong nay 1am gidm muc do nghiém trong cta bénh,

roi loan hodc tinh trang ndy, hodc 1am chidm hodc tam dung su tién trién ciia bénh, roi
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loan hoic tinh trang (“diéu tr trj 1iéu”), va cling du tinh hanh dong x4y ra trudc khi dbi
turong bt ddu méc phai bénh, rbi loan hoic tinh trang cu thé.
Néi chung, “lugng hitu hiéu” ciia hop chit ding dé chi mot lwong du dé gay ra dap
g sinh hoc mong mudn, vi du, dé didu tri ri loan lién quan dén CNS, 13 du dé gay
mé hoic an than. Nhu s& duoc hiéu 15 béi ngudi 6 hidu biét trung binh trong Iinh vuc
ndy, lwong hidu qua ciia hop chit theo sang ché c6 thé thay dbi tiry thudc vao cac yéu
t6 nhu diém cudi sinh hoc mong mudn, duge dong hoc ciia hop chat niy, bénh dang
dugc diéu tri, phuong thirc st dung, va tudi, can ning, stc khoe, va tinh trang ctia dbi
tuong.
Nhu dugce st dung & day, va trir khi dugc quy dinh khac, “lugng hitu hiéu didu tri” coa
hop chét 1a lugng du dé mang lai lgi ich didu trj trong viéc didu tri bénh, rbi loan hodc
tinh trang, hodc dé tri hodn hoic gidm thiéu mot hoic nhidu tridu chimg lién quan dén
bénh, rbi loan hoic tinh trang. Luong hitu hiéu diéu tri cua hop chét co6 nghia 13 luong
duoc chit, mot minh hodc két hop véi cac lidu phap khac, mang lai loi ich diéu tri
trong viéc diéu tri bénh, réi loan hoic tinh trang. Thuat ngit “luong hitu hiéu diéu tri”
c6 thé bao gdm luong giup cai thién lidu phép tdng thé, gidm hodc tranh cic tridu
ching hodc nguyén nhan ctia bénh hojc tinh trang, hodc tang cuong hi€u qua diu tri
cta dugc chét khac.
Theo mdt phuong 4n khéc, sang ché dé xuét viéc sit dung céc hop chét theo sang ché
hodc mubi duoc dung hodc ché phdm duge dung clia chung, nhe mdt phuong phap
phong ngtra truée khi d6i trong bat ddu méic bénh, rdi loan hoic tinh trang cu thé. Nhu
dugc st dung & diy, va trir khi dugc quy dinh khac, “luong hitu hi€u trong phong
ngtra” cua hop chét 1a lugng du dé ngan ngura bénh, rbi loan hodc tinh trang, hodc mat
hodc nhiéu triéu ching lién quan dén bénh, rdi loan hojc tinh trang, hodic ngin nglra su
tai dién cta nd. Luong hitu hiéu trong phong ngira cua hop chét c6 nghia 1 lugng
dugc chit, mot minh hoic Kkét hop v6i cac tac nhan khéc, mang lai 1¢i ich phong ngira
trong viéc ngan ngira bénh, rdi loan hogc tinh trang. Thuét ngir “lwong hitu hiéu trong
phong ngira” c6 thé bao gdm lugng gitip cai thién viéc phong ngira tdng thé hoic ting
cudng hiéu qua phong ngira clia tdc nhan phong ngira khac.
Nhu duge st dung & dy, “phac dd dung lidu theo dot” 1a phac d6 ding lidu trong d6
hop chét c6 cong thirc (I) hodc ché pham chtra hop chét c6 cong thire (I) duoc st dung
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cho di twong trong mot khoang thoi gian gidi han ¢6 dap tmg véi chin doan vé rdi
loan hodc tri€u chiing cta né, vi du, chin doan hoic triéu chitng cua bénh trAm cam,
giai doan rdi loan trAm cam chu yéu, trAm cam ludng cuc, lo au, hodc trAm cam sau
sinh. Theo mét s6 phwong 4n, réi loan trdm cam chil yéu nay 1 ri loan trdim cam chit
yéu mirc dd vira phai. Theo mdt s6 phwong 4an, r6i loan trim cam chi yéu nay 1a rdi
loan trAm cam chil yéu nghiém trong. Theo mdt s6 phwong 4n, hop chét ndy duge bao
ché thanh céc don vi lidu riéng 1¢, mdi don vi bao gdm hop chit c6 cong thirc (I) va
mot hodc nhiéu ta dugc duge dung thich hgp. Theo mdt sb phuong an, phéc dd diung
lidu theo giai doan c6 thoi gian kéo dai nhiéu tuan, vi du khoang 8 tudn. Nguoge lai
cach stir dung man tinh nhu xac dinh trong ban mo ta nay, viéc dung lidu hop chit theo
giai doan xay ra trong mot khoang thoi gian gi6i han, vi dy, tir khoang 2 tudn dén
khoang 8 tuln, dap tng véi chin doan veé i loan, vi du, trAm cam, hoic triéu chimng
cta né. Theo mdt s6 phuong 4n, viéc dung liéu theo giai doan xay ra mdi ngay mot lan
trong nhiéu tudn, vi du, tir khoéng 2 tudn dén khoang 6 tudn. Theo mot phuong an,
ding lidu theo giai doan c6 thdi gian kéo dai hai tudn. Theo mdt s& phwong 4n, nhiéu
hon mot phéc dd dung lidu theo dot duoc st dung cho dbi tuong, vi du, hai hodc nhiéu
phac dd theo dot trong sudt cude doi cua dbi tuong.

Céc hop chét

Can hiéu riang cac coéng thirc duge mo ta trong day co thé tham chiéu dén cac nguyén
ttr cacbon cu thé, nhu C17, C3, C19, v.v. Cac tham chiéu nay dua trén vi tri cia céac
nguyén tir cacbon theo danh phép steroit dugc biét va duoc st dung trong nganh cong

nghiép, nhu dugc thé hién duéi day:

Vi dy, C17 dung dé chi cacbon & vi trf 17 va C3 dung dé chi cacbon & vi trf 3.

Theo mot khia canh, sang ché dé cap dén hop chét c6 Cong thire (I):
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@

hodc mudi dugc dung cia no;

trong do:
z===2= 13 lién két don hodc d6i, véi didu kién 13 néu lién két d6i c6 mit, thi mot
trong s& cic nhom R hodc R® khong c6 mit va RS khong c6 mat;
RX duogc chon tir nhém bao gdm halo, -CN, -OH, -OR?!, va alkyl dugc thé hoic
khong duoc thé, trong d6 R 14 alkyl duoc thé hodc khong dugce thé;
RY 13 halo hoic alkyl dugc thé hoic khong duoc thé; hoic
RYva RXc6 thé cling v6i cac nguyén tir & gita tao thanh carboxyclyl dugc thé hoic
khong dugc thé hodc heteroxyclyl dugc thé hodic khong dugce thé;
R? duge chon tir nhom bao gbm alkyl dugc thé hodc khong duoc thé, alkenyl duge
thé hoic khong duoc thé, alkynyl duoc thé hodc khong dugc thé, carboxyclyl dugc
thé hodc khong duoc thé, heteroxyclyl dugc thé hoic khong duoc thé, aryl duoc thé
hodic khong dugc thé, va heteroaryl duoc thé hodc khong duoc thé;
R 13 hydro hodc metyl;
mdi truong hop ciia R2 doc 1ap duge chon tir nhém bao gdm halogen, -NOa, -CN,
-OR%, N (R%),, -C(=0)RC, -C(=0)ORS%, -OC(=0)R%, -OC(=0)OR%A,
-C(=O)N (R%),, -N(R)C(=0)R%, -OC(=O)N(R%),;, -N(R*)C(=0)OR®A,
NROYHC(=O)N (R%),, -SRO, -S(=0)R%, -S§(=0)R%, -S(=0)0R,
-0S(=0)2R%4, -S(=0)2N(R%%),, -N(RG)S(=0),R®, alkyl dugc thé hoidc khong
duogc thé, alkenyl dugc thé hoic khong dugc thé, alkynyl duogc thé hoac khong
duogc thé, carboxyclyl duoc thé hodc khong dugc thé, heteroxyclyl dugc thé hodc
khong dugc thé, aryl duogc thé hodc khong dugc thé, va heteroaryl dugc thé hoac
khong duoc thé, trong d6 mdi truong hop ctia R doc 1ap duge chon tir nhém bao

gém hydro, Ci.s alkyl dugc thé hoic khong dugc thé, Ca. alkenyl dugc thé hoac
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khong dugc thé, Cog alkynyl duogc thé hoic khong duoc thé, Cs. carboxylyl dugc
thé hodic khéng duoc thé, heteroxyclyl ¢6 3 dén 6 canh duoc thé hoic khong duoc
thé, aryl dugc thé hodc khong duge thé, heteroaryl duogc thé hodc khong dugc thé,
nhém bao vé oxy khi duoc gin vio oxy, va nhém bao vé nito khi dwoc gin vao
nito, hodc hai nhém RSO cung v6i cdc nguyén tir & gitta tao thanh vong
heteroxyclyl hoic heteroaryl dugc thé hoic khong duge thé;
mdi Rls, R, R% R%, R% R% R’ R7, Rll2 R!b R12 va RI% doc lap duge
chon tir nhém bao gbém hydro, halogen, xyano, -NO», alkyl dugc thé hodic
khong dugc thé, alkenyl dugc thé hodc khong dugce thé, alkynyl duoc thé hoidc
khong duge thé, carboxyclyl dugc thé hodc khong duge thé, heteroxyclyl dugc
thé hoic khong dugc thé, aryl duoc thé hodc khong duoc thé, heteroaryl dugc
thé hodc khong dugc thé, -ORAL -N(RAY),, -SRA! -C(=0)RA!, -C(=0)ORA!,
-C(=0)SRAL, -C(=O)N(RA),, -OC(=O)RAL, -OC(=0)ORA!L, -OC(=0)N(RA),,
-OC(=0)SRA!, -OS(=0)RAL, -OS(=0),0RA!, -0S(=0)2N(RAY),
-NRAHC(=0)RAL, NRAHC(=ENRADRAL -NRAHC(=0)ORA!,
NRAHC(=O)N(RA),, NRADC(=NRAHYN(RA),, N(RAHS(=0),RAL,
-NRAHS(=0),0RA!,  -NRAHS(=0)N(RAY),, -SC(=0)RA!,  -SC(=0)ORA!,
-SC(=0)SRA!,  -SC(=O)N(RAY),,  -S(=0)RA!,,  -S(=0)0R*!,  hoic
-S(=0)2N(RAY),, trong d6 mdi truong hop ctia RA! doc 14p duoc chon tir nhém
bao gém hydro, Ci.salkyl dugce thé hoic khong dugc thé, Ca.alkenyl dugc thé
hodc khong duge thé, Casalkynyl dugc thé hosc khong duge thé,
Cs.scarboxyclyl dugc thé hosc khong duge thé, hodic heteroxyclyl c6 3 dén 6
canh dugc thé hodc khong duge thé, aryl dwgc thé hoic khong duge thé,
heteroaryl dugc thé hoic khong dugc thé, nhém bao vé oxy khi duoc gén vao
oxy, nhom bao v€ nito khi dugce gén vao nito, va nhém bdo vé luu huynh khi
duge gin vao luu huynh, hodc hai nhém RA! cing véi cac nguyén tir ¢ gita tao
thanh vong heteroxyclic dugc thé hodc khong dugc thé;
mdi R va R doc 1ap duge chon tir nhém bao gém hydro, halogen, xyano,
-NO», -OH, alkyl dugc thé hoic khong dugc thé, alkenyl dugc thé hodc khong
duoc thé, va alkynyl duoc thé hodc khong dugc thé; hogc R va R%® duge ndi
dé tao thanh nhém oxo (=0);
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mdi R, RI% RI62 v3 RI® doc 1ap duge chon tir nhém bao gdm hydro,
halogen, -CN, -NO,, alkyl dugc thé hoic khong dugc thé, alkenyl dugc thé
hodc khong duge thé, alkynyl dugc thé hoic khong duge thé, carboxyclyl dugc
thé hodc khéng dugc thé, heteroxyclyl dugc thé hodc khéng duogc thé, aryl duoc
thé hodc khong duoc thé, heteroaryl duoc thé hodc khong duge thé, -ORS3,
-NR®),, -SRS, -C (=O)R®, -C(=0)ORS, -C(=0)SR®, -C(=0)N(R®3),,
-OC(=0)R®3, -OC(=0)OR®, -OC(=O)N(R®3),, -OC(=0)SR®3, -OS(=0)R,
-0S(=0)0R®, -0S(=0)N (R%),, -NR)C(=O)R®, -NR)C(=NR)R,
NRP)C(=0)OR®3, -NRP)C(=ONR®),, -NRP)C(ENRS)  N(R),,
NRP)S(=0)2R%, -NR)S(=0),0R3, -N(R)S(=0)N(R3),, -SC(=0)R,
-SC(=0)OR®3, -SC(=0)SR®3, -SC(=0)N(R®3),, -S(=0)2R, -S(=0)20R®3, hoic
-S(=0)N(R®3),, trong d6 mdi trudng hop ctia RS doc 1ap duge chon tir nhém
bao gdm hydro, Ci.salkyl duge thé hodc khong duge thé, Ca.calkenyl dugc thé
hodc khong duoc thé, Ca.salkynyl duoc thé hodc khong duge thé, aryl dugc thé
hoic khong duge thé, heteroaryl dugc thé hodc khong duoc thé, carboxyclyl
duge thé hodc khong dugce thé, hodc heteroxyclyl dugc thé hodc khéng duge
thé, nhém bao vé oxy khi duogc gfm vao oxy, nhom bao vé nito khi dugc gén
vao nito, va nhém bao vé luu huynh khi dugce gén vao luu huynh, ho#c hai
nhém RS clng v6i céc nguyén tir & gifra tao thanh vong heteroxyclic dugc thé
hodc khong dugce thé;
R 13 hydro ho#c alkyl dugc thé hodc khong duge thé; va

n duoc chon tir nhém bao gff)m 0,1,2,va3.

Theo mét sé phuong 4n, hop chit c6 Cong thic (I) 12 hop chét c¢6 Cong thuc (I-a),

Cong thire (I-b), Cong thic (I-c1), Cong thirc (I-c2), Cong thirc (I-d1), Cong thic (I-

d2), Cong thirc (I-e1), Cong thitc (I-e2), Cong thuc (I-e3), Cong thirc (I-e4), Cong thirc

(I-b1), Cong thuc (I-c3), Cong thic (I-c4), Cong thirc (I-d3), Cong thirc (I-d4), Cong

thirc (I-e5), Cong thitc (I-e6), Cong thirc (I-e7), hogc Cong thirc (I-e8).

Theo mdt s6 phwong an, hop chét c6 Cong thire 112 hop chét c6 Cong thie I-a:
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(I-a)

ho#dc muoi dugce dung cia né.

Theo mdt sb phuong 4n, hop chét 13 hop chét c6 Cong thirc (I) va mdi R'2, R'®, R,
R2 Rée R% R7a R™ Rlla Rlb R12a Ri2 Réa Réb Rlsa RIS R16 3 R [3 hydro.
Theo mot s phuong 4n, hop chét 13 hop chit c6 Céng thirc (I) va n bang 1, R? 1a
-CN, R’ 13 hydro, va R!® dugc chon tir nhém bao gdm hydro, metyl, va etyl.

Theo mét s& phwong 4an, hop chit 13 hop chéat c6 Céng thirc (I) va n bang 1, R 13
-CN, R’ 13 hydro, va R 13 hydro.

Céc nhém R'? va RI®

Theo mét s& phuong an, mbi R!? va R doc 14p dugc chon tir nhém bao gdm hydro,
halogen, xyano, Ci.alkyl dugc thé hoic khong duge thé, Cs.scarboxyclyl duoc thé
hodc khong dugce thé, heteroxyclyl ¢6 3 dén 6 canh duoc thé hoic khong duoc thé, aryl
duoc thé hoic khong duogc thé, heteroaryl dugc thé hoac khong dugc thé, -ORAL
N(RA),, -C(=0)RAL, -C(=0)ORAL, va -C(=O)N(RA),, trong d6 mdi trudng hop cia
RA! doc lap duge chon tir nhém bao gdm hydro, Cisalkyl duge thé hoic khong duge
thé, Casalkenyl dugc thé hodc khong dugc thé, Casalkynyl dugce thé hoic khong dugc
thé, Cs.scarboxyclyl dugc thé hoac khéng dugc thé, heteroxyclyl c6 3 dén 6 canh dugc
thé hoic khong dugc thé, aryl dugc thé hodc khong duge thé, va heteroaryl dugc thé
hodc khong dugc thé.

Theo mot s& phuong 4n, mdi R!? va R™® doc 1ap dugc chon tir nhém bao gdm hydro,
halogen, xyano, Ci.salkyl dugc thé hogic khong duge thé, va -ORA!, trong d6 R*! dugce
chon tr nhém bao gém hydro, Ci.salkyl dugc thé hodc khong duoc thé,
Cs-scarboxyclyl duge thé hodc khong dugc thé, heteroxyclyl c6 3 dén 6 canh duoc thé
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hozc khong duoc thé, aryl duoc thé hoic khong dugc thé, va heteroaryl duoc thé hoic
khéng duoc thé.

Theo mot s§ phuong 4n, mdi R'2va R doc 14p duge chon tir nhém bao gdm hydro,
Ci6 alkyl dugc thé hoic khéng dugc thé, va -ORAL trong d6 RA! Ia hydro hodc
Cr-alkyl khong duoc thé.

Theo mot sd phuong 4n, mdi R'va R ddc 14p 13 hydro hoic Ci.s alkyl dugc thé hoic
khoéng dugc thé.

Theo mét s& phuong 4n, R'?va R'® déu 13 hydro.

Cac nhom R?? va R%®

Theo mot s6 phuong 4n, mdi R% va R?® doc 14p duge chon tir nhém bao gém hydro,
halogen, xyano, Ci-s alkyl dugc thé hoac khong dugc thé, Cs. carboxyclyl duogc thé
hodc khéng dugc thé, heteroxyclyl c6 3 dén 6 canh dugc thé hodc khong dugc thé, aryl
duge thé hodc khong duogc thé, heteroaryl dugc thé hodc khong duoc thé, -ORAL
N(RAD),, -C(=0)RAL, -C(=0)ORA!, va -C(=0)N(RA'),, trong d6 mdi trudng hop cia
RA! doe 1ap duge chon tir nhém bao gdm hydro, Ci alkyl duge thé hodc khong dugce
thé, Cas alkenyl dugc thé hodc khong dugce thé, Ca alkynyl dugc thé hodc khong
duoc thé, Cs carboxyclyl dugc thé hoac khong dugc thé, hoic heteroxyclyl c6 3 dén 6
canh dugc thé hoic khong dugc thé, aryl dugc thé hoic khong duoc thé, va heteroaryl
duge thé hodc khéng duge thé.

Theo mdt sd phuong 4n, mdi R?* va R? doc 1ap duge chon tir nhém bao gbm hydro,
halogen, xyano, C1.s alkyl dugc thé hodc khong dugc thé, va -ORAL, trong d6 RA! dugc
chon tr nhém bao gém hydro, Ci.¢ alkyl dugc thé hoic khong dugc thé, Css
carboxyclyl duoc thé hodc khong dugc thé, heteroxyclyl c6 3 dén 6 canh dugc thé
hodc khong duogc thé, aryl duoc thé hodc khong dugc thé, va heteroaryl dugc thé hoic
khong duge thé.

Theo mét sé phuong an, mdi R?? va R?® ddc 1p duge chon tir nhom bao gdm hydro,
C1.6 alkyl duoc thé hodc khong duge thé, va -ORA!, trong d6 RA! 14 hydro hodc Ci
alkyl khong duogc thé.

Theo mét sb phuong 4n, mdi R?* va R?® djc 14p dugc chon tlir nhém bao gbm hydro,

metyl, etyl, metoxymetyl, va metoxy.
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Theo mot s6 phuong 4n, R%va R2® déu 13 hydro.

Céc nhoém R* va R*%

Theo mét sd phuong 4n, mdi R* va R* doc 1ap dugc chon tir nhém bao gdm hydro,
halogen, xyano, Ci.¢ alkyl dugc thé hodc khong dugc thé, Ca. carboxyclyl dugc thé
hodc khong dugc thé, heteroxyclyl ¢6 3 dén 6 canh duoc thé hoic khong duoc thé, aryl
dugc thé hoic khong duge thé, heteroaryl dwgc thé hodc khong duge thé, -ORA!
N(RA),, -C(=0)RA!, -C(=0)ORA!, va -C(=0)N(RA1),, trong d6 mdi trwong hop cla
RA! doc 1ap duoc chon tir nhém bao gdm hydro, Ci.¢ alkyl duge thé hodc khong duge
thé, Ca.6 alkenyl dwoc thé hodc khong dugc thé, Cas alkynyl duge thé hosic khéng
duoc thé, Cs.6 carboxyclyl dugc thé hodc khong dwoc thé, hodc heteroxyclyl c6 3 dén 6
canh dugc thé hodc khong dugc thé, aryl duge thé hoic khong duoc thé, va heteroaryl
dugc thé hodc khong duogc thé.

Theo mot s phuong 4n, mdi R* va R* doc 14p duge chon tir nhom bao gdm hydro,
halogen, xyano, C1.s alkyl dugc thé hodc khong dugc thé, va -ORA!, trong d6 RA! dugce
chon tir nhém bao gém tr hydro, Ci¢ alkyl dugc thé hoac khong dugc thé, Cs.
carboxyclyl dugc thé hodc khong dugc thé, hodc heteroxyclyl c6 3 dén 6 canh dugc
thé hodc khong dugc thé, aryl dugc thé hoic khong dugc thé, va heteroaryl dugc thé
hodc khong dugc thé.

Theo mdt s6 phuong 4n, mdi R*va R* doc 1ap dugc chon tir nhém bao gdm hydro,
Ci alkyl duoc thé hodc khong dugc thé, va -ORAL, trong d6 RA!1a hydro hodc Ci-s
alkyl khong duoc thé.

Theo mdt sb phuong 4n, mdi R*va R* doc 14p 12 hydro hodc Ci. alkyl dugc thé hodc
khong duge thé.

Theo mét sb phwong 4n, R* va R* déu 14 hydro.

Cac nhom R72 va R

Theo mét sé phwong 4n, mdi R’ va R7 doc 1ap dugc chon tir nhém bao gbm hydro,

halogen, xyano, Ci alkyl dugc thé hoac khong duogc thé, Cs.¢ carboxyclyl dugc thé

hodc khong dugc thé, heteroxyclyl c6 3 dén 6 canh dugc thé hoic khong dugc thé, aryl

dugc thé hodc khong duoc thé, heteroaryl dugc thé hodc khong duoc thé, -ORAL
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-N(RAY,, -C(=0)RAL, -C(=0)ORA!, va -C(=0)N(RA!),, trong d6 mdi trudng hop cia
RA! doc 14p duogc chon tir nhém bao gém hydro, Ci.s alkyl dugc thé hodc khong dwoc
thé, Ca-s alkenyl duogc thé hoic khong duoc thé, Cps alkynyl duoc thé hoic khong
duge thé, Cs.s carboxyclyl duoc thé hoic khong duogc thé, hoic heteroxyclyl c6 3 dén 6
canh duoc thé hoic khong dugc thé, aryl dugce thé hodc khong dugc thé, va heteroaryl
dugc thé hodc khong dugc thé.

Theo mot s& phuwong 4n, mdi R va R™ doc 1ap dugc chon tir nhém bao gém hydro,
halogen, xyano, C1.s alkyl dwoc thé hoic khong duge thé, va -ORA!, trong d6 RA! dugc
chon tir nhom bao gém hydro, Cis alkyl duogc thé hoac khong dugc thé, Cis
carboxyclyl duge thé hodc khong duge thé, hodc heteroxyclyl ¢6 3 dén 6 canh dugc
thé hodic khong dugc thé, aryl dugc thé hoic khong duogc thé, va heteroaryl dugc thé
hoic khong duoc thé.

Theo mdt s6 phuong an, mdi R7@va R™ doc lap dwgce chon tir nhém bao gdm hydro,
C1 alkyl dugc thé hoic khong duoc thé, va -ORAL, trong d6 RA! 13 hydro hodc Ci.s
alkyl khong duoc thé.

Theo mot sé phuong an, mdi R72va R doc 14p 12 hydro hodc Ci. alkyl dugc thé hodc
khong dugc thé.

Theo mét sb phwong 4n, R7va R déu 14 hydro.

Cac nhom R112 va R11P

Theo mot sd phwong 4n, mdi R!? va R!® doc 14p duge chon tir nhém bao gbdm hydro,
halogen, xyano, Ci.¢ alkyl dugce thé hodc khong duoc thé, Cs.¢ carboxyclyl dugc thé
hodc khong dugc thé, heteroxyclyl c6 3 dén 6 canh dugc thé hoic khong duge thé, aryl
dwoc thé hoic khong duge thé, heteroaryl dugc thé hoic khong dugc thé, -ORAL,
N(RAD),, -C(=0)RAL, -C(=0)ORA!, va -C(=0)N(RA),, trong d6 mdi truong hop ciia
RA doc 1ap duge chon tir nhém bao gdm hydro, Ci.6 alkyl duge thé hodc khong dugc
thé, Ca.6 alkenyl duoc thé hodc khong dugc thé, Ca.6 alkynyl duoc thé hoac khong
duoc thé, Cs. carboxyclyl dugc thé hodc khong dugce thé, hodc heteroxyclyl c6 3 dén 6
canh duoc thé hodc khong dugce thé, aryl dugc thé hoac khong duoc thé, va heteroaryl

duoc thé hodc khong duoc thé.

44



53441 45/244

Theo mot s6 phwong 4n, mbi R12 va R!® doc 14p duge chon tir nhém bao gdm hydro,
halogen, xyano, Ci.¢ alkyl duoc thé hodc khong duoc thé, va -ORA!, trong d6 RA! doc
1ap duge chon tir nhém bao gém hydro, Ci.s alkyl dugc thé hodc khong duge thé, Cs
carboxyclyl dugc thé hoic khong duge thé, hodic heteroxyclyl ¢6 3 dén 6 canh duoc
thé hodc khong duoc thé, aryl duoc thé hoic khong dugc thé, va heteroaryl dugc thé
hodic khong dugc thé.

Theo mdt sd phuwong 4n, mdi R"2va R doc 14p dugc chon tir nhém bao gdm hydro,
C16 alkyl dugc thé hodc khong dugc thé, va -ORAL, trong d6 RA! 13 hydro hodc Ci.
alkyl khong duoc thé.

Theo mdt s& phwong 4n, mdi R'2va R doc 14p 13 hydro hogic Ci6 alkyl duge thé
hoic khong duoc thé.

Theo mdt s6 phuong an, R!*2va R déu 1a hydro.

Céc nhom R122 va R1?°

Theo mdt sé phuong 4n, mbi R!2* va R'% doc 14p dugc chon tir nhém bao gdm hydro,
halogen, xyano, Ci¢ alkyl dugc thé hodc khong duoc thé, Cs. carboxyclyl duge thé
hodc khong dugce thé, heteroxyclyl ¢6 3 dén 6 canh dugc thé hoic khong duge thé, aryl
duge thé hoic khong duge thé, heteroaryl dugc thé hodc khong duoc thé, -ORA!, -
N(RAD),, -C(=0)RA!, -C(=0)ORA!, va -C(=0)N(RA),, trong d6 mdi trudong hop cla
RA! doc 1ap duge chon tir nhém bao gdm hydro, Ci.6 alkyl dugc thé hoic khong duoc
thé, Ca.s alkenyl dugc thé hodc khong duge thé, Cas alkynyl dugc thé hogc khong
dugc thé, Cs. carboxyclyl duge thé hoic khong duoc thé, hoic heteroxyclyl ¢6 3 dén 6
canh dugc thé hodc khong dugc thé, aryl dugc thé hoic khong dugce thé, va heteroaryl
duoc thé hodc khong duoc thé.

Theo mot sd phuong an, mdi R122 va R1?® doc 1ap dugce chon tir nhém bao gbm hydro,
halogen, xyano, C1.s alkyl dugc thé hoic khong duge thé, va -ORAL trong d6 RA! doc
14p dugce chon tir nhém bao gém hydro, Ci.¢ alkyl dugc thé hoac khong dugc thé, Ca
carboxyclyl duge thé hodc khong dugc thé, hodc heteroxyclyl ¢6 3 dén 6 canh dugc
thé hodc khoéng dugc thé, aryl dugc thé hoic khong dugc thé, va heteroaryl duoc thé

hodc khong dugc thé.
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Theo mdt s6 phwong 4n, m&i R122va R12 doc 1ap dwoc chon tir nhém bao gdm hydro,
C1-6 alkyl duge thé hoic khong duge thé, va -ORAL, trong d6 RA! 13 hydro hodc Ci.g
alkyl khong dugce thé.
Theo mét sé phwong 4n, mdi R122va R12> doc 14p 14 hydro hoic Ci.s alkyl duoc thé
hodic khong duoc thé.

Theo mét sé phwong 4n, R'22va R12 déu 14 hydro.

Céc nhom R va RS

Theo mdt sb phwong an, mdi R va R doc 14p duoc chon tir nhém bao gdm hydro,
halogen, Ci.s alkyl dugc thé hodic khong dugc thé, Ca.s alkenyl duoc thé hoic khong
dugc thé, va Ca.s alkynyl duge thé hoic khong duge thé,

Theo mot sé phuong 4n, mdi R va R® doc 14p 14 hydro hodc Ci.s alkyl dugc thé hogc
khéng duoc thé.

Theo mét sé phuong an, mdi R% va RS doc 1ap 1a hydro hodc Ci.6 alkyl khong dugc
the.

Theo mot s6 phwong 4n, R% va RS déu 1a hydro.

Cac nhom R1%2 va R15

Theo mdt s6 phuong 4n, mdi R15 va R doc 1ap duge chon tir nhém bao gdm hydro,
halogen, Ci.¢ alkyl dugc thé hoic khong duogc thé, Cs¢ carboxyclyl dugc thé hoic
khong dugc thé, va heteroaryl dugc thé hodc khong dugc thé.

Theo mdt s& phuong 4n, mdi R15 va R doc 14p duge chon tir nhém bao gbm hydro,
C1.6 alkyl khong duge thé, va Cs.¢ carboxyclyl khong dugc thé.

Theo mdt s& phuong 4n, mdi R va R dc 14p duge chon tir nhém bao gbm hydro,
metyl, va xyclopropyl.

Theo mot s6 phwong 4n, R15 va R'5® déu 14 hydro.

Céc nhom R162 ya R16P
Theo mdt s& phuong 4n, mdi R16 va R doc 1ap duge chon tir nhém bao gom hydro,
halogen, Ci. alkyl dugc thé hodc khong dugc thé, Cs carboxyclyl duge thé hodc

khong dugce thé, va heteroaryl duoc thé hoic khong duoc thé.
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Theo mdt s§ phuong 4n, mbi R va R doc 1ap 12 hydro hodc Ci alkyl duge thé
hodc khong dugc thé.

Theo mét s& phuwong 4n, mbi R16* va R1% doc 14p 13 hydro hodic Ci.s alkyl khong duge
thé.

Theo mot s6 phuong 4n, R1% va R16® déu 13 hydro.

Nhom R3

Theo mot sd phuong 4n, R dugc chon tir nhém bao gém Ci-6 alkyl duogc thé hoac
khong duogc thé, Cas alkenyl duoc thé hoic khong duoc thé, va Ca.¢ alkynyl dugc thé
hozic khong duoc thé.

Theo mot sb phwong 4n, R3 1a C1-Cealkyl duoc thé hodic khong dugc thé.

Theo mot sb phwong 4n, R3 1a Cr.3 alkyl tdy ¥ dugc thé bang Ci.3 alkoxy.

Theo mot s phwong 4n, R® dugc chon tir nhém bao gdbm metyl, etyl, n-propyl, -
CH>OCHj3, va -CH>OCH,CHzs.

Theo mdt s6 phwong 4n, R? 13 metyl.

Nhom RY

Theo mét sé phuong 4n, R 14 hydro hoic Ci-alkyl dugc thé hodc khong dugce thé.
Theo mdt s6 phuwong an, R!® 13 hydro hodc Ci-3 alkyl khong dugc thé.

Theo mdt s6 phuong 4n, R'® dwoc chon tir nhém bao gdm hydro, metyl, va etyl.
Theo mdt s6 phwong 4n, R'? 13 hydro.

Theo mot sé phuong 4n, R' 1a C1-Csalkyl khong dugc thé.

Theo mdt s6 phwong 4n R'? 13 metyl hoic etyl.

Theo mdt s6 phuong an R 13 metyl.

Theo mdt s6 phwong an, R'%13 etyl.

Nhoém RX va/hosic Nhém RY

Theo mdt sé phuong 4n, R¥ dugc chon tir nhém bao gdm halo, -CN, -OH, -OR?!, va
C1.3 alkyl duoc thé hodc khong duge thé.

Theo mdt sb phuong 4n, R¥ duge chon tir nhém bao gdm halo, -CN, -OH, -OR?!, va

C1salkyl khong dugc thé,
47



53441 481244

Theo mot s6 phuong 4n, RX duge chon tir nhém bao gbm flo, -CN, -OH, -OCHs, va
metyl.

Theo mét sé phwong 4n, RX 13 -OH.

Theo mdt s6 phwong 4n, R¥ 1a flo.

Theo mét sé phwong 4n, R¥1a Ci-Csalkylen-ORQ! khong dugc thé

Theo mot s phuong 4n, RY 13 halo hodc Ci.salkyl khong duge thé.

Theo mdt s6 phwong an, RY 13 halo hodc Cialkyl khong duoc thé.

Theo mét sé phuong 4n, RY dwgc chon tir nhém bao gdm metyl, etyl, va n-propyl.
Theo mdt s6 phwong an, RY 1 metyl.

Theo mét sé phuong an, RY 14 flo.

Theo mot sb phuong 4an, RY va RX cing v&i cdc nguyén tir & giita tao thanh
Cs.scarboxyclyl dugc thé hoic khong dugc thé hoic heteroxyclyl c6 3 dén 6 canh dugc
thé hoac khong duoc thé.

Theo mot sb phwong 4n RY va RX cing véi cic nguyén tir & gilta tao thanh Cs.
carboxyclyl khong dugc thé hodc heteroxyclyl ¢6 3 dén 6 canh khong duge thé.

Theo mot sb phwong an, RY va RX ciing véi cac nguyén ti & gilta tao thanh carboxyclyl
¢ 4 canh dugc thé hodc khong duoc thé.

Theo mot sb phuwong 4an, RY va RX cling v6i céc nguyén tir ¢ gilra tao thanh
heteroxyclyl ¢6 4 canh duoc thé hoic khong dugc thé.

Theo mot sd phuong an, vong di vong ¢ 4 canh chira mdt nguyén tir khac loai dugc
chontir N, O, va S.

Theo mdt sb phuong 4n, RY va RX cling nhau tao thanh oxetan.

Nhém R

Theo mdt sé phuong an, R 14 Ci.salkyl khdng dugc thé.

Theo mot sé phuong 4n, R 13 Crsalkyl khong dugc thé.

Theo mdt s& phuong 4n, RY dwoc chon tir nhém bao gdbm metyl, etyl, va n-propyl.

Theo mot sé phuong an, R 1a metyl.
Nhém R*?
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Theo mét s& phuong 4n, mdi R?? doc 14p dwgc chon tir nhém bao gdm halogen, -NO,,
-CN, -OR®A, -N(R®%),, -C(=0)R®, -C(=0)OR%, -N(R®4)C(=0)R%A, -SR4, -S(=0)
ROA, -§(=0);R%A, -S(=0),0R%4, -OS(=0);R%4, -S(=0)2N(R),, Ci1- alkyl duoc thé
hodc khong duoc thé, Cs.s carboxylyl dugc thé hoic khong dugc thé, va heteroxyclyl
¢6 3 dén 6 canh duoc thé hodc khong dugc thé, trong d6 mdi truong hop cia R doc
1ap dugc chon tr nhém bao gé)m hydro, Ci-6 alkyl dugce thé hoic khong duoc thé, Cs.6
carboxylyl duoc thé hoic khong duoc thé, heteroxyclyl ¢6 3 dén 6 canh duoc thé hodc
khong dugc thé, aryl dugc thé hoac khong dugc thé, va heteroaryl dugc thé hoic
khong dugc thé.

Theo mdt sd phuong 4n, mdi R?? ddc 14p duogc chon tir nhém bao gbm halogen, -CN,
C1.3 alkyl duoc thé hodic khong dugc thé, heteroxyclyl c6 3 dén 6 canh dugc thé hoic
khong duoc thé, va -ORCA, trong d6 R 13 hydro hodc C1.3 alkyl dugc thé hodc khong
duoc thé.

Theo mot sb phuong an, R? 12 -CN hoidc Ci3 alkyl tiy ¥ duge thé bang oxo.

Theo mét s6 phuong an, R?2ndm & vi tri 4 ctia pyrazolyl. Theo mét sé phuong 4n, R?2
ndm & vi tri 3 cda pyrazolyl. Theo mdt phuong 4n khac, R ndm & vi tri 5 cla
pyrazolyl.

Theo mét s6 phwong 4n, R? 13 -CN.

Theo mot phuong 4n khac, R??1a -CN nam & vi tri 4 cia pyrazolyl.

S6 nguyén n

Theo mét sb phuwong 4n n bang 1, 2, hoc 3.

Theo mét sb phwong 4n, n bang 1 hoic 2.

Theo mét sb phwong 4n n bang 0 hoic 1.

Theo mdt s6 phwong 4n n bing 0. Theo mot s phuong 4n n bing 1. Theo mdt sb

phwong 4n n bang 2. Theo mt s6 phwong 4n n bang 3.

Nhom R®
Theo mdt s6 phwong an, R®1a hydro.
Theo mdt s6 phuwong 4n, R®1a hydro trong cAu hinh alpha hoc beta.

Theo mét sd phwong 4n, R 1a hydro trong cAu hinh alpha.
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Theo mdt s6 phwong 4n, R 13 hydro trong cdu hinh beta.

Theo mét s& phwong 4n, hop chét c6 Cong thirc I 13 hop chit c6 Cong thirc I-b1:

N//_ 22
X RY \N—'i/ (R )n

R

(I-b1)

hozic mudi dugc dung ciia né.

Theo mdt s§ phwong an, hop chit c6 Cong thirc I 13 hop chét c6 Cong thie I-¢3 hoic
Cong thirc I-c4:

72

N I 22
N R
RY N

(I-c4),

hoac mudi dugc dung cua no.

Theo mdt sb phwong an, hop chét c6 Cong thic I 14 hop chét c6 Cong thirc I-d3 hoic

22
z R
N
RQ 3

Cong thirc I-d4:

(I-dd)

hodc mudi dugc dung ctia né.
Theo mot sb phuong an, hop chét c6 Cong thirc I 1a hop chét c6 Cong thic I-e5, Cong
thic I-e6, Cong thirc I-e7, hodc Cong thuc I-e8:
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(I-e7), hoic R
(I-e8),
hodc mudi duge dung cua nd.

Theo mot phuong an, hop chit c6 Cong thirc I 13 hop chit c6 Cong thirc I-Ibl:

(I-Ib1)
hodc mubi duoc dung cua nd,

trong d6 R?1a CN;

n bang 1;

R dugc chon tir nhom bao gdm hydro, etyl, va metyl;

RI5a v3 RI® doc l4p dwoc chon tir nhém bao gdm hydro, metyl, va
xyclopropyl;

R?2va R? mbi nhém doc 1ap duge chon tir nhém gdm cé hydro, metyl, etyl,

metoxymetyl, va metoxy;
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R3 dugc chon tir nhém bao gdm Ci.3 alkyl khong duogc thé, -CHOCHs, va -
CH>OCH2CHs; va

RXva RY nhu dugc x4c dinh & day.
Theo m6t phwong 4n, hop chit 13 hop chit c6 Cong thirc I-Icl hodc Cong thire I-Ic2:

(I-Ic2),
hoic mudi duoc dung cia né,
trong d6 R??1a CN;
n bang 1;
R duge chon tir nhém bao gom hydro, etyl, va metyl;
R1%2 v R1% doc 14p dwoc chon tir nhém bao gdm hydro, metyl, va xyclopropyl;
R2 va R?® mdi nhém doc lap duge chon tir nhém gdm c6 hydro, metyl, etyl,
metoxymetyl, va metoxy;
R3 duoc chon tir nhém bao gdm Ci.; alkyl khong duge thé, -CHOCH3, va -
CH,OCH,CHs; va
RX* va RY nhu duoc x4c dinh & day.

Theo mdt phuong an, hop chét 12 hop chét c6 Cong thirc I-1d1 hogc Cong thic I-Id2:

(I-1d1),
(I-1d2),
hodc mudi dugc dung cua no,

trong d6 R??*1a CN;
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R duogc chon tir nhém bao gbm hydro, etyl, va metyl;

R!52 va RI%® doc l4p dwoc chon tir nhém bao gdbm hydro, metyl, va
xyclopropyl;

R2v3 R?® mdi nhém ddc 1ap duoc chon tir nhém gdm cé hydro, metyl, etyl,
metoxymetyl, va metoxy;

R3 dugc chon tir nhém bao gdm Ci.; alkyl khong duge thé, -CH,OCHs3, va -
CH,OCH2CHs; va

RX va RY nhu dugc x4c dinh & day.
Theo mdt phwong 4n, hop chét 13 hop chét c6 Cong thirc I-Tel, Cong thirc I-Te2, Cong
thirc I-Ie3, hodc Cong thuc I-Ie4:

R%
Néj/
R N /

(1-1e2),

(I-Ie3), hodc

(I-Ted)

hodc mudi duge dung ctia no,

trong d6 R?21a CN;
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R!® duge chon tir nhém bao gdm hydro, etyl, va metyl;

R vi R doc 1ap duge chon tir nhém bao gdm hydro, metyl, va
xyclopropyl;

R va R? mdi nhém ddc 1ap dwoc chon tir nhém gdm c6 hydro, metyl, etyl,
metoxymetyl, va metoxy;

R? dugc chon tir nhém bao gdm Ci.; alkyl khong duge thé, -CH,OCHs3, va -
CH>OCH>CHs; va

RX va RY nhu duogc x4c dinh & day.
Theo mdt s6 phuong an, ché phdm dugc chira hop chét duge mo ta trong ban md ta
nay hodc mubi dugc dung cta chung, va ta dugc dugc dung.
Theo mét s6 phuong 4n, phuong phép diéu tri rbi loan lién quan dén CNS ¢ d6i tuong
can dugc didu tri, bao gém viéc cho ddi tugng nay st dung luong hitu hi€u ctua hop
chat dugc mo ta trong ban mo t4 ndy hodc mubi duoc dung cta ching. Theo mdt sb
phuong 4n, rdi loan lién quan dén CNS 14 r6i loan gidc ngt, rdi loan tAm trang, 1di loan
phé tAm than phan liét, rdi loan co giat, rdi loan tri nhé va/hodic nhan thirc, réi loan van
dong, r6i loan nhén céch, rdi loan phé tu ky, ching dau, chin thuong so ndo, bénh
mach mau, roi loan lam dung chét kich thich va/hodc hdi chimg cai nghién, U tai hodc
trang thai dong kinh. Theo mét s& phurong 4n, rdi loan lién quan dén CNS nay 13 trAm
cam. Theo mot s phuong 4n, rdi loan lién quan dén CNS nay 13 trdm cam sau sinh.
Theo mot s& phuong 4n, r6i loan lién quan dén CNS nay 14 rbi loan trdm cam chu yéu.
Theo mot s& phwong 4n, rdi loan trdm cam chi yéu nay 1a r6i loan trdm cam chu yéu
muc do vira phai. Theo mot s6 phuong 4n, rdi loan trdm cam chu yéu nay 1a r6i loan
trAm cam chu yéu mirc 4o nghiém trong.
Theo mot s& phuong én, hop chét nay duoc chon tir nhém bao gdm cac hop chét dugc
xac dinh trong Bang 1 dudi day:
Bang 1.
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59A

60

Theo mdt khia canh, sang ché d& xuit mubi dugc dung ciia hop chét dugc md ta trong
ban mé ta ndy (vi du, hop chét ¢ cong thirc (I)).

Theo mdt khia canh, sang ché dé xuét ché phdm dugc chira hop chét dugc mé ta trong
ban md ta nay (vi du, hop chét c6 cong thirc (I)) hozic mudi duoc dung ctia chiing, va ta
duoc duge dung. Theo céc phuong 4n nhéit dinh, hop chat theo sang ché dugc dé xuat
v6i mot lugng hiru hiéu trong ché phdm duge nay. Theo cic phuong én nhét dinh, hop
chét theo sang ché dugc dé xult véi mot Iuong hitu hiéu trong trj lidu.

Theo cac phuong an nhét dinh, cac hop chét theo sang ché nhu dugc mo ta trong ban
md ta ndy, hoat dong gidng nhu cac chét diéu bién GABa, vi dy, lam anh huéng dén
thu thé GABA4 theo cach tich cuc hoc tidu cuc. Véi vai trd 12 cac chat diéu bién kha
ning kich thich cia hé than kinh trung wong (CNS), khi dugc diéu hoa bsi kha ning
didu bién thu thé GABAAa ctia chiing, cac hop chét nay dugc mong doi 1a ¢6 hoat tinh
CNS.
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Do d6, theo mét khia canh, sang ché d& xuét phuwong phéap diéu tri r6i loan lién quan
dén CNS & dbi twong cin duge didu tri, bao gdm viéc cho ddi twong nay ding lugng
hitu higu ctia hop chét theo sang ché. Theo cac phwong 4n nhét dinh, rdi loan lién quan
dén CNS 1a r6i loan gidc ngu, rbi loan tAm trang, rdi loan phd tAm than phan liét, rdi
loan co giéat, rdi loan tri nhé va/hodc nhan thire, rdi loan van dong, r6i loan nhan cach,
rdi loan phé tu ky, chtng dau, chin thuong so nfo, bénh mach mau, 16i loan lam dung
chét kich thich va/hodc hoi chiing cai nghién, U tai hodc trang thai dong kinh. Theo cac
phuong 4n nhét dinh, réi loan lién quan dén CNS nay 14 trdm cam. Theo cic phuong
4n nhét dinh, rbi loan lién quan dén CNS nay 14 trAm cam sau sinh. Theo cdc phuong
an nhat dinh, rbi loan lién quan dén CNS nay la r6i loan trdm cam chu yéu. Theo cac
phwong 4n nhét dinh, r6i loan trdm cam chi yéu nay 1 réi loan trdm cam chil yéu mirc
d6 vira phai. Theo cac phwong an nhét dinh, ri loan trAm cam chi yéu nay 1a r6i loan
tram cam chi yéu mirc d6 nghiém trong. Theo cic phuong 4n nhét dinh, hop chét nay
duoc st dung qua duong miéng, dudi da, trong tinh mach, hodc trong co. Theo cac
phuong 4an nhit dinh, hop chét niy dwgc st dung qua duong miéng. Theo cac phuong
4n nhat dinh, hop chit nay dugc sir dung cb dinh. Theo céc phuong 4n nhét dinh, hop
chit ndy duoc sir dung lién tuc, vi du, bing cich truyén trong tinh mach lién tuc.

Céc hop chét vi du theo sang ché c6 thé duge tdng hop tir cac nguyén liéu ban dau da
biét sau ddy bang cach sir dung céc phuong phap da biét dbi voi ngudi co hiéu biét
trung binh trong linh vuc k¥ thuit nay hodc cac tai liéu tham khao nhét dinh. Theo mot
khia canh, sang ché dé& xuét & ddy mubi dugc dung cia hop chét dugc md ta & day (vi

du, hop chét c6 Cong thire (I)).

Céc phuong an khac

Theo mdt phuong &n khéac, cac hgp chit duoc mo ta & day ciing c6 thé bao gdm mot
hoic nhiéu cac dang thé ddng vi. Vi dy, hydro c6 thé 1a 2H (D hofc doteri) hogc *H (T
hodc triti); cacbon c6 thé, vi du, 13C hodc *C; oxy c6 thé, vi dy, *O; nito c6 thé, vi du,
I5N, va céc chit twong tw. Theo mot phwong an, ddng vi cu thé (vi dy, 3H, 1°C, 1C,
180, hogic 5N) ¢6 thé 1a it nhat 1%, it nhat 5%, it nhit 10%, it nhat 15%, it nhat 20%, it
nhAt 25%, it nhét 30%, it nht 35%, it nhit 40%, it nhit 45%, it nhat 50%, it nhat 60%,
it nhét 65%, it nhat 70%, it nhat 75%, it nhit 80%, it nhat 85%, it nhat 90%, it nhat
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95%, it nhat 99%, hodc it nhat 99,9% trong lwong phong phii déng vi tng sd ciia mot

nguyén to chiém mdt vi trf cu thé ciia hop chét.

Céc ché phim dugc
Theo mdt khia canh, séng ché d& xuét ché phém duogc chira hgp chit dugc mo ta trong
ban mé ta nay (vi du, hop chét ¢ cong thirc (I)) hoic mudi dirge dung cia chung, va ta
duoc duoc dung. Theo cic phwong 4n nhét dinh, hop chit theo sang ché dugc dé xuit
v6i mot lugng hitu hiéu trong ché phdm duoc nay. Theo cac phwong 4n nhit dinh, hop
chét theo sang ché dugc dé xudt véi mot lugng hiru hiéu trong tri liéu.
Theo céc phuwong 4n nhét dinh, ché phim dugc nay chira luong hitu hiéu cta thanh
phén hoat tinh. Theo cdc phuong an nhét dinh, ché phém dugc nay chira lugng hitu
hiéu trong tri liéu ctia thanh phan hoat tinh.
Ché pham duoc duoc dé& xuit & ddy c6 thé duge st dung theo nhiéu con dudng khac
nhau bao gém, nhung khéng giéi han &, sit dung qua dudng miéng (trong rudt), st
dung ngoai dudng tiéu hoa (bang dudng tiém), str dung qua truc trang, st dung qua da,
sir dung trong da, s dung noi tily mac, st dung duéi da (SC), st dung trong tinh mach
(IV), stt dung trong co (IM), va sit dung trong mi.
Nhin chung, cdc hop chit dugce dé xuit trong ban md ta nay duogc st dung véi lugng
httu hi€u. Luong hop chit dugce st dung trén thuc té thuong s€ dugce xac dinh bdi bac
s, theo céc tinh huéng thich hop, bao gbm tinh trang can dugc diéu tri, dudong ding
thube dugc lua chon, hop chét thuc té dugc sit dung, tudi, cAn ning, va dap tGng cla
tirng bénh nhin, mic do nghiém trong cua tri¢u ching ctia bénh nhan, va cac yéu tb
tuong ty.
Céc hop chit dugc dé xuit & ddy, khi dugc st dung dé ngan ngira sy khoi phét ciia rbi
loan CNS, s& duoc st dung cho dbi tugng c6 nguy co phét trién tinh trang, thuong dua
trén 101 khuyén va dudi sy giam sat ctia bac si, theo mirc lidu duge md ta dudi day.
Céc dbi twong ¢6 nguy co phat trién tinh trang cu thé thuong bao gdm ddi twong c6
tién st gia dinh méc phai tinh trang nay, hodc dbi tuong da dugc x4c dinh boi thir
nghiém di truyén hoic sang loc di truyén 1a dic biét dé bi phat trién tinh trang nay.
Céc ché phim duoc dugc d& xult & day ciing c6 thé dugc sit dung cb dinh (“stt dung
mén tinh™). Viéc st dung man tinh ding dé chi viéc stt dung hop chét hodc ché phdm
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dugc cta ching trong khoang thoi gian kéo dai, vi du, vi dy nhu, hon 3 thang, 6 thang,
I ndm, 2 ndm, 3 ndm, 5 ndm, v.v.., hodc c6 thé duoc tiép tuc vo thoi han, vi dy, trong
subt phan doi con lai ciia dbi twong. Theo cic phwong 4n nhét dinh, viéc sir dung mén
tinh nay dugc du tinh 14 dem lai mtc hop chit én dinh trong méu, vi du, trong pham vi
didu tri trong khoang thoi gian kéo dai.

Céc ché pham duoc theo sang ché c6 thé dugce phan phdi thém bing nhiéu phuong
phap ding lidu khac nhau. Vi dy, theo cac phuong an nhét dinh, ché phdm duoc nay c6
thé dugc cho ding duéi dang bolus, vi dy, dé 1am ting ndng d6 ctia hop chit trong
méu dén muc hitu hiéu. Vi tri cda lidu bolus phu thude vao néng dd toan than cua
thanh phé”m hoat tinh mong mubn trén khép co thé, vi du, liéu bolus trong co hodc dudi
da cho phép giai phong cham thanh phén hoat tinh, trong khi lidu bolus duoc dua truc
tiép dén tinh mach (vi dy, bang cach nhé giot IV) cho phép phén phéi nhanh hon
nhidu, cach nay nhanh chéng 13m ting ndng dd cua thanh phan hoat tinh trong mau
dén mirc hiru hiéu. Theo cac phuong 4n khac, ché phdm duge niy c6 thé dugc sir dung
dudi dang truyén lién tuc, vi dy, bing cach nhé giot IV, dé duy tri ndng d6 & trang thai
6n dinh cia thanh phén hoat tinh trong co thé cua ddi twong. Hon nita, theo mdt )
phuong an khéc nita, ché phém dugc nay co thé dugc st dung lan dau dudi dang lidu
bolus, sau do la truyén lién tuc.

Ché phdm dé str dung qua duong miéng c6 thé c6 dang dung dich 16ng hodc hdn dich
roi, hodc bot roi. Tuy nhién, thong thudong hon, ché phém nay la & dang liéu don vi dé
tao thuén loi cho viéc dung lidu chinh x4c. Thuat ngit “dang lidu don vi” ding dé chi
cac don vi riéng biét vé mit vat ly thich hop 1am cic lidu don vi cho cac dbi tuong 1a
nguoi va dong vat khac, mdi don vi chita lugng hoat chat duge x4c dinh trude duge
tinh toan dé tao ra hi€u qua tri liéu mong mubn, két hop véi ta duge dugc dyung thich
hop. Dang liéu don vi thuong bao gdm dng tiém dugc déng sin thube, duge do sén
luong thudc hodc cac bom tiém chia ché phém 1ong hodc vién tron, vién nén, vién
nang hodc tuong tu trong trudng hop la ché phidm rin. Trong cic ché phim nhu vay,
hop chit thuong 13 thanh phan phu (tir khoang 0,1 dén khoang 50% trong lugng hoic
t6t hon 1a tir khoang 1 dén khoang 40% trong lugng) véi phan con lai 1a cAc chét din
thudc hodc ta duge khac nhau va chit hd trg xir ly gitp tao ra dang bao ché mong

muon.
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Véi cach thirc dimg lidu qua dudng miéng, mot dén nam va diic biét 12 hai dén bén va
thudng 13 ba lidu qua dudng miéng mdi ngay 14 céc phic dd dai dién. Khi st dung
dang lidu nay, mdi lidu cung cp tir 0,01 dén khoang 20 mg/kg hop chit dwoc d& xuit
& day, vai liéu duoc vu tién mbi lidu cung cép tir khoang 0,1 dén khoang 10 mg/kg, va
d3c biét 1 khoang 1 dén khoang 5 mg/kg.

Liéu ding qua da thudng duge chon dé mang lai mirc mau tuwong tir hodc thip hon so
v6i mtc dat dugc bing cach dung lidu tiém, thuong & lugng nim trong khoang tir
khoang 0,01 dén khoang 20% trong lugng, tot hon 13 tir khoang 0,1 dén khoang 20%
trong luong, t6t hon 13 tir khoang 0,1 dén khoang 10% trong luong, va tét hon nita 13
tir khoang 0,5 dén khoang 15% trong lugng.

M lidu tiém ndm trong khoang tir khoang 0,1 mg/kg/gid dén it nhit 20 mg/kg/gid,
tat ca tr khoang 1 dén khoang 120 giy va dic biét 1a 24 dén 96 gio. Liu bolus duge
d6ng sin thubc véi lwong tir khoang 0,1 mg/kg dén khoang 10 mg/kg hodc hon cling
¢6 thé duoc st dung dé dat dugc murc trang thai on dinh vira du. Liéu tdng cong t6i da
dugc mong doi 1a khong vugt qua khoang 5 g/ngdy cho bénh nhéin 1a ngudi ning 40
dén 80 kg.

Dang long thich hop cho viéc st dung qua dudng miéng co thé bao gébm chit dan
thudc chira nude hodc khong chira nude voi chit dém, chét tao huyén phu va 1am phan
tan, chit tao mau, chit tao hwong vi va cac chét twong ty. Céac dang rin c6 thé bao
gdm, vi du, thanh phan bat ky trong s6 cac thanh phéin sau ddy, hoic hop chét c6 dic
diém tuong tu: chét két dinh nhu xenluloza vi tinh thé, g0m tragacanth hodc gelatin; ta
duogc nhu tinh bdt hodc lactoza, chét lam ra nhu axit alginic, primogel, hodc tinh bot
ngd; chét bdi tron nhu magie stearat; chét 16ng nhu silic dioxit keo; chét 1am ngot nhu
sucroza hodc sacarin; hodc chét tao huong vi nhur bac ha, metyl salixylat, hodc huong
li€u cam.

Ché phim tiém duoc thudng dwa trén nudce mubi vo tring tiém dwoc hodc nudc mudi
dém phosphat hodc céc ta dugc tiém duoc khac da biét trong linh vic nay. Nhu truée
day, hop chat hoat tinh trong cic ché phdm nhu vay thudng 1a thanh phan phu, thudong
nam trong khoang tir khoang 0,05 dén 10% trong luong véi phén con lai 13 ta dugc

tiém dugc va cac chat twong tu.
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Céc ché phim ding qua da thudong dugce bao ché dudi dang thubc ma hodic kem boi tai
chd c6 chira (c4c) thanh phan hoat tinh. Khi dugc bao ché dudi dang thude md, cac
thanh phan hoat tinh thudng s& dugc két hop véi chit nén parafin hoic mé& tron 14n
dugc véi nude. Ngoai ra, cac thanh phén hoat tinh ¢6 thé dugc bao ché dudi dang kem
v6i, vi du nhu chét nén kem dau trong nuée. Cac ché phdm ding qua da nhu vay da
duogc biét 5 trong linh vire nay va thudng bao gdm cac thanh phin bd sung dé ting
cudng tinh thAm qua da lién quan dén d6 dn dinh cta céc thanh phin hoat tinh hodc
ché pham. T4t ca cac ché phim va thanh phan ding qua da di biét nhu vay déu nim
trong pham vi dugc sang ché dé xuit & day.
Céc hop chit dugc d& xult & day ciing c6 thé duoc sit dung bing mét phuong tién
dung qua da. Theo do, viéc st dung qua da cé thé dugc thuc hién béng cach st dung 5
chtra hodc loai mang c6 nhiéu 16 réng, hoic nhiéu loai vat liéu nén rén.
Céc thanh phin dugc mé ta trén dy cho cac ché pham ding dwgc qua dudng miéng,
tiém duoc hodc diung duoc tai chd chi nham muc dich dai dién. Cac tai liéu khéac cling
nhu cac k¥ thudt xir Iy va ndi dung twong tu dugc néu trong Phan 8 ctia Remington’s
Pharmaceutical Sciences, Tai ban lan th& 17, 1985, Mack Publishing Company,
Easton, Pennsylvania, tai liéu nay dugc dua vao ban mo ta nay bang céch vién dan.
Céc hop chét theo sang ché ciing co6 thé duge st dung & dang phong thich kéo dai hodc
tir cac hé thdng phéan phbi thude phéng thich kéo dai. Co thé tim thiy mé ta vé cac vat
liéu liu phéng thich kéo dai dai dién trong tai liéu Remington’s Pharmaceutical
Sciences.
Sang ché ciing dé xuat mubi cong axit dugc dung cia hop chét theo sang ché. Axit ma
dugc dung dé didu ché mudi duge dung la axit ma tao mubi cOng axit khong doc, tic
12, mudi chira anion dugc dung nhu hydroclorua, hydroiodua, hydrobromua, nitrat,
sulfat, bisulfat, phosphat, axetat, lactat, xitrat, tartrat, sucxinat, maleat, fumarat,
benzoat, para-toluensulfonat, va axit twong tu.
Theo mdt khia canh khéc, sang ché d& xut ché phdm dugc chira hop chét theo séng
ché va ta duge duge dung, vi du, ché phdm thich hop dé tiém, nhu tiém trong tinh
mach (IV).
T4 duoc duge dung bao gdm bt ky va tht ca cac chét pha lodng hodc chét din long
khéc, chit trg phéan tdn hodc chét trg huyén phu, chit hoat dong bé& mat, chat déng
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truong, chit phu gia, chit bdo quén va cac chit trong tw, phi hop véi dang lidu oy thé
mong mudn, vi dy, tiém. Téng quan vé& ché phidm va/hodc quy trinh san xudt cac ché
phim dugc nay c6 thé dugc tim thdy, vi du, trong Remington's Pharmaceutical
Sciences, Tai ban 14n thit mudi sdu, E. W. Martin (Mack Publishing Co., Easton, Pa.,
1980), va Remington: The Science and Practice of Pharmacy, T4i ban lin thu 21
(Lippincott Williams & Wilkins, 2005).

Vi du, cac ché phém dang tiém, chéng han nhu hén dich nu6c dang tiém vo tring, c6
thé duoc bao ché theo ki thuat da biét bing cach sir dung cac chit phan tan hodc chét
lam 4m va chét tao huyén phu thich hop. Céc t4 duoc iy 1am vi du c6 thé duoc st
dung bao gdm, nhung khéng gi6i han &, nude, nude mudi vo tring hogic nudc mubi
dém phosphat, hodc dung dich Ringer.

Theo cac phuwong 4n nhét dinh, ché phdm dugc nay con chira din xuit xyclodextrin.
Céc xyclodextrin thong dung nhét 13 a—, p— va y— xyclodextrin chira lan lugt 6, 7 va 8
don vi glucoza lién két a-1 ,4, thy ¥ chira mdt hodc nhiéu phan tir thé trén gbc duong
duoc lién két, ma bao gém, nhung khong gidi han &, duge metyl hda duoc thé hodc
khong duoc thé, duoc hydroxyalkyl hoa, duge axyl hoa, va dot bién thé sulfoalkylete.
Theo cac phuong 4n nhét dinh, xyclodextrin 1 sulfoalkyl ete B—xyclodextrin, vi du, vi
du nhu, sulfobutyl ete B—xyclodextrin, con dugc goi la CAPTISOL®. Xem, vi dy, U.S.
5,376,645. Theo cac phwong &n nhit dinh, ché phdm nay chira hexapropyl-p—
xyclodextrin. Theo m¢t phuong &n cu thé hon, ché phdm niy chira hexapropyl-p—
xyclodextrin (10-50% trong nudc).

Ché phém dang tiém c6 thé duoc khir trung, vi du, bang céach loc qua mang loc giit vi
khuén, hodc bing cach dua vao cic chét khir tring duéi dang ché phim rin vo tring
ma c¢6 thé dugce hoa tan hodc duge 1am phan tan trong nude V6 trung hodc moéi truong
tiém v triung khac trude khi st dung.

Nhin chung, cdc hop chit dugc dé xult & ddy dugce st dung v6i luong hiru hidu.
Luong hop chit duge st dung trén thuc té thudng s& duge xac dinh boi béc si, theo cac
tinh hudng thich hop, bao gdm tinh trang can duoc didu tri, dwong ding thude dugc
lwa chon, hgp chét thuc t& duoc st dung, tudi, can ning, ddp (g cla ting bénh nhan,

mirc d6 nghiém trong cua triéu chiing ctia bénh nhén, va cic y€u to tuong tu.
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Céc ché phém nay 13 & dang lidu don vi dé tao thuan loi cho viéc ding liéu chinh x4c.
Thuét ngt “dang liéu don vi” dung dé chi cac don vi riéng bigt v& mat vat ly thich hop
lam c4c lidu don vi cho céc dbi tuong 12 ngudi va dong vét khac, mbi don vi chira
luong hoat chit dugc x4c dinh trude duge tinh toan dé tao ra hidu qua tri lidu mong
mubn, két hop véi ta duge duge dung phit hop. Dang liéu don vi thudng bao gdm bng
tiém duoc dong sin thude, duge do sén lugng thudc hoic bom tiém chira ché phim
long. Trong cic ché phim nhu véy, hop chét thuong 13 thanh phan phu (tir khoang
0,1% dén khodng 50% trong lugng hodc t5t hon 13 tr khoang 1% dén khoang 40%
trong lugng) véi phén con lai 14 cac chét din hodc chét mang khac nhau va chét h3 tro
gia cong giup tao ra dang bao ché mong mubn.

Céc hop chét duoc d& xut & ddy co thé duge st dung 1am hoat chét duy nhét, hoic
ching ¢6 thé dugc sit dung két hop v6i cac hoat chét khac. Theo mot khia canh, séng
ché nay d& xuét su két hop cia hop chét theo sang ché va mét tac nhan c6 hoat tinh
duoc ly khac. Viéc st dung & dang két hop c6 thé tién hanh bing bét ky k¥ thuét ndo
13 rang v6i ngudi c6 kién thire trung binh trong linh vire k§ thuat nay bao gbm, vi du,
viéc str dung riéng biét, tudn tu, déng thoi va xen ké.

Mac du céc ph?m mb ta vé cac ché phérn dugce duge dé xuét trong ban mé ta nay chu
yéu hudng dén céc ché phim dugc ma thich hop cho phuong thic cho con ngudi
ding, s& duoc hiéu boi nguoi ¢6 kién thirc trung binh 1a cac ché phim nhu vay nhin
chung 1a thich hgp cho phuong thire cho cac dong vat thudc tAt ca céc loai ding. Dang
c4i bién cta céc ché phim duoc thich hgp cho phwong thic cho con ngudi ding dé
lam cho céc ché phdm nay thich hop cho phuong thic cho cac dong vét khac nhau
ding thi d& duoc hiéu 18, va nha dugc 1y hoc thi y c6 k§ nang trung binh ¢6 thé thiét
ké va/hoic thuc hién dang cai bién nhu vy véi viéc thuc hién thit nghiém thong
thuong. Tng quan vé ché phdm vi/hoic quy trinh san xuét cac ché phim duge nay c6
thé dugc tim thdy, vi du, trong Remington: The Science and Practice of Pharmacy Tai
ban 14n tht 21, Lippincott Williams & Wilkins, 2005.

Theo mdt khia canh, sang ché dé xudt Bo kit bao gbm ché phdm (vi du, ché phim rén)

chira hop chét c6 cong thic (I).

Liéu phap két hop
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Hop chit hodc ché phdm dwgc mo ta trong ban md ta nay (vi du, hop chét cé cong thirc
I, hoic mubi dugc dung cda ching, hodc ché phém chira hgp chét co cong thire I, hoac
mubi dugc dung cta ching) ¢6 thé duoc sir dung két hop v6i chét hogc liéu phép b
sung. Pdi tugng dugc cho st dung hop chét dugc mo ta & day c6 thé méc bénh, rdi
loan hodc tinh trang, hodc triéu ching ctia ching, ma s€ hudng loi tr phuwong phép
diéu tri v6i chat hodc liéu phap khéc. Lidu phap két hop c6 thé dat dugc biang cach st
dung hai hodc nhiéu chét, mdi trong sb6 cac chit dugc bao ché va st dung riéng ¢,
hoic bing cch sir dung hai hodc nhidu chit & dang bao ché don. Theo mét s6 phwong
4n, hai hodc nhidu chit nay trong liéu phéap két hop c6 thé dugc sir dung dong thoi.
Theo mdt s phuong an khac, hai hodc nhidu chit nay trong liéu phap két hop dugc str
dung riéng 1&. Vi du, viéc st dung chét thir nhét (hodc hdn hop céc chét) co6 thé di
trudc viée st dung chét tht hai (hodc hén hop cac chét) theo phut, gid, ngay, hodc
tudn. Do d6, hai hodc nhidu chit nay c¢6 thé duge st dung cach nhau trong vong vai
phat hodc cach nhau trong vong 1, 2, 3, 6, 9, 12, 15, 18, hodc 24 gid hodc cach nhau
trong vong 1,2,3,4,5,6,7, 8,9, 10, 12, 14 ngay hodc cach nhau trong vong 2, 3, 4, 5,
6,7, 8, 9, hodc tuln. Trong mdt sb treong hop, tham chi co6 thé c6 cac khoang céch dai
hon. Mic du trong nhidu truong hop, c6 mong mudn ring hai hodc nhidu chit nay
duogc st dung trong liéu phap két hop ¢b6 midt cing mot luc trén co thé bénh nhan,
nhung didu nay 1 khong can thiét.

Liéu phap két hop ciing c6 thé bao gdm hai hodc nhidu cach st dung ciia mdt hogc
nhidu chét dugc st dung két hop v6i st dung trinh tu khac nhau cua chéit thanh phén.
Vi du, néu chit X va chat Y duoc st dung ¢ dang két hop, mot nguodi co thé st dung
chung mot cach tudn tu & dang két hop mot hoac nhiéu 1an, vi du, theo tht ty X-Y-X,
X-X-Y, Y-X-Y, Y-Y-X, X-X-Y-Y, v.v... C4c chét bd sung liy lam vi du dugc mo ta
duéi day.

Chét trc ché tai hip thu serotonin chon loc (Selective Serotonin Reuptake Inhibitor -
SSRI)

Theo mdt sb phuong 4n, hop chét hodc ché pham dugc md ta trong ban md ta ndy (vi
du, hop chét c6 cong thirc I, hodc mubi duge dung cta ching, hodc ché phdm chira

hop chit ¢6 cong thire I, hodc mubi duge dung cia ching) duge st dung két hop véi
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(cac) SSRI. Cac SSRI chira chét chéng trAm cdm ma lam ting mic serotonin trong
ndo. Cac SSRI lay lam vi du bao gdm, nhung khong giéi han &, Citalopram (Celexa),
Escitalopram (Lexapro), Fluoxetin (Prozac), Fluvoxamin (Luvox), Paroxetin (Paxil),

va Sertralin (Zoloft).

Chat e ché tai hap thu norepinephrin (Norepinephrine Reuptake Inhibitors - NERI)
Theo mét s6 phuong 4n, hop chéit hodc ché phdm duge md ta trong ban mé ta nay (vi
du, hop chét ¢6 cong thitc I, hodic mudi duge dung cua ching, hodc ché phdm chira
hop chét ¢6 cong thirc I, hodc mudi dugc dung cua ching) dugc st dung két hop véi
(c4c) NERI. Céac NERI l4y 1am vi du bao gdm, nhung khong giéi han &, Atomoxetin
(Strattera), Reboxetin (Edronax, Vestra), Bupropion (Wellbutrin, Zyban), Duloxetin,
Desipramin ~ (Norpramin), = Amedalin (UK-3540-1),  Daledalin (UK-3557-15),
Edivoxetin (LY-2216684), Esreboxetin, Lortalamin (LM-1404), Nisoxetin (LY-
94,939), Talopram (tasulopram) (Lu 3—010); Talsupram (Lu 5-005), Tandamin (AY-
23,946), va Viloxazin (Vivalan).

Thudc chéng loan than

Theo mdt sb phuong 4n, hop chit hoic ché phdm dugc mo ta trong ban md ta nay (vi
du, hop chét c6 cong thirc 1, hoac mubi dugc dung cta chiing, hodc ché phém chtra
hop chét c6 cong thirc I, hosic mubi duge dung cia chiing) duge st dung két hop vai
(c4c) thube chdng loan than. Thudc chdng loan thdn bao gdm chéit d6i van D2, 1am
giam qué trinh din truyén than kinh dugc hoat héa bdi dopamin trong con dudng tiét
dopamin. Cac thudc chéng loan than 14y 1am vi du bao gdm, nhung khong gi6i han &,
Asenapin (Saphris), Aripiprazol (Abilify), Cariprazin (Vrayar), Clozapin (Clozaril),
Droperidol, Fluperlapin, Mesoridazin, Quetiapin Hemifumarat, Racloprit, Spiperon,
Sulpirit, Trimetobenzamit hydroclorua, Trifluoperazin Dihydroclorua,
lurasidon (Latuda), Olanzapin (Zyprexa), Quetiapin (Seroquel), Zotepin, Risperidon
(Risperdal), Ziprasidon (Geodon), Mesotidazin, Chlorpromazin hydroclorua, va
Haloperidol (Haldol).

Cannabinoid
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Theo mdt s6 phuong 4n, hop chéit hodc ché pham duoc mo ta trong ban md ta nay (vi
duy, hop chit c6 cong thic I, hoac mubi dugce dung cda ching, hodc ché phrflm chira
hop chét ¢6 cong thue I, hodic mubdi dugce dung cua chung) dugc sir dung két hop véi
(c4c) cannabinoid. C4c cannabinoid I4y 1am vi du bao gdm, nhung khong gi6i han &,
Cannabidiol (Epidiolex), Axit Tetrahydrocannabinolic, Tetrahydrocannabinol, Axit
Cannabidolic, Cannabinol, Cannabigerol, Cannabichromen, Tetrahydrocannabivarin,

va Cannabidivarin.

Chét dbi van thy thé NMDA

Theo mét sé phuong 4n, hop chit hoidc ché pham duge mo ta trong ban mb ta nay (vi
du, hop chit c6 cong thirc I, hodc mubi duge dung ciia ching, hodc ché phim chua
hop chét c6 cong thirc 1, hodc mudi duge dung cia chung) duoc sir dung két hop voi
(c4c) chit dbi van thy thé NMDA. Céc chét déi van thy thé NMDA 1a mot nhém thude
ma trc ché hoat dong cta thu thé N-metyl-d-aspartat. Cac chat d6i van NMDA l4y lam
vi du bao gém, nhung khong giéi han &, Ketamin, Esketamin, Ketobemidon,
Ifendopril, Axit 5,7-Diclokynurenic, Licostinel, Memantin, Gavestinel, Phencyclidin,
Dextrometorphan, Remacemit, Selfotel, Tiletamin, Dextropropoxyphen, Aptiganel,
Dexanabinol, v Amantadin. Chit dbi van thu thé NMDA ciing chtra c4c opioid nhu
Metadon, Dextropropoxyphen, Petidin, Levorphanol, Tramadol, Neramexan, va

Ketobemidon.

Chét chi van thy thé GABA

Theo mdt s6 phuong an, hop chét hodc ché phdm dugc md ta trong ban md ta nay (vi
du, hop chét c6 cong thirc I, hoidc mudi dugc dung cta ching, hodc ché phdm chira
hop chit c6 cong thirc I, hoic mubi duoc dung cia chiing) dugc st dung két hop voi
(c4c) chét chi van thy thé GABA. Céc chét chu vén thy thé GABA 13 mdt nhém thude
ma 13 chit chi van cho mdt hodc nhiéu thy thé GABA. Cac chit chii van thu thé
GABA le"ly lam vi du bao gém, nhung khong gidi han &, Clobazam, Topiramat,
Muscimol, Progabit, Riluzol, Baclofen, Gabapentin, Vigabatrin, Axit Valproic,
Tiagabin, Lamotrigin, Pregabalin, Phenyloin, Carbamazepin, Thiopental, Thiamylal,
Pentobarbital, Secobarbital, Hexobarbital, Butobarbital, Amobarbital, Barbital,

77



53441 781244

Mephobarbital, Phenobarbital, Primidon, Midazolam, Triazolam, Lometazepam,
Flutazolam, Nitrazepam, Fluritrazepam, Nimetazepam, Diazepam, Medazepam,
Oxazolam, Prazeam, Tofisopam, Rilmazafono, Lorazepam, Temazepam, Oxazepam,
Fluidazepam, Chlordizaepoxit, Cloxazolam, Flutoprazepam, Alprazolam, Estazolam,
Bromazepam, Flurazepam, Clorazepate Kali, Haloxazolam, etyl Loflazepat, Qazepam,
Clonazepam, Mexazolam, Etizolam, Brotizolam, Clotizaepam, Propofol, Fospropofol,
Zolpidem, Zopiclon, Exzopiclon, Muscimol, TFQP/gaboxadol, Isoguvacin, Kojic
amin, GABA, Homotaurin, Homohypotaurin, Axit Trans-aminoxyclopentan-3-
carboxylic, Axit Trans-amino-4-crotonic, Axit b-guanidinopropionic, homo-b-prolin,
Axit Isonipecotic, Axit 3-((aminoiminometyl)thio)-2-propenoic (ZAP A), Axit

Imidazoleaxetic, va Axit Piperidin-4-sulfonic (P4S).

Chét trc ché cholinesteraza

Theo mét s6 phwong 4n, hop chit hodc ché phdm duge mé ta trong ban mo ta niy (vi
du, hop chét ¢6 cong thitc I, hosic mudi duoc dung cia ching, hodc ché pham chira
hop chét c¢6 cong thie I, hodc mubi duge dung ciia ching) duge sit dung két hop véi
(cc) chit e ché cholinesteraza. N6i chung, cholinergic 1a hop chit m6 phong hoat
dong cua axetylcholin va/hodc butyrylcholin. Céac chét e ché cholinesteraza 13 mot
nhém thudc ma ngin ngira su phan hiy axetylcholin. Cac chét e ché cholinesteraza
14y 1am vi dy bao gdm, nhung khéng gidi han &, Donepizil (Aricept), Tacrin (Cognex),
Rivastigmin  (Exelon, Exelon Patch), Galantamin (Razadyn, = Reminyl),
Memantin/Donepezil (Namzaric), Ambenoni (Mytelaza), Neostigmin (Bloxiverz),
Pyridostigmin (Mestinon Timespan, Regonol), va Galantamin (Razadyn).

Sang ché ciing dé cap dén, trong s6 cac yéu td khac, viée st dung hop chét hodc ché
pham dugc dugec md ta trong ban mo ta nay (vi dy, hop chét c6 cong thirc I, hodc mudi
dugc dung cta chung, hoic ché pham chira hop chit ¢6 cong thirc I, hodc mudi duge
dung ctia chung) cho dbi twong da duge cho st dung trude d6 chét dugc chon tir nhém
bao gdm thudc gidn co phé quan/dudng thd, chat chdng virut, oxy, khang thé, va chét
khéang khuin. Theo mét sé phuong 4n chét bd sung dugc sir dung cho ddi twong trude
khi str dung hop chét hoic ché pham dugc duge mo ta trong ban mé ta ndy (vi du, hop

chét c6 cong thire I, hodc mubi duge dung ctia chiing, hodc ché phim chira hop chét c6
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cong thire I, hodc mudi duoc dung cia ching) va chit bd sung dugc chon tir nhém bao
gdm thudc gian co phé quan/dudng thd, chit chdng virut, oxy, khang thé, va chét
khang khuin. Theo mét sb phuong an, hop chét hodc ché phém dugc duge mo ta trong
ban md ta nay (vi dy, hop chét ¢6 cong thuc 1, hodc mubi dugc dung cua ching, hoac
ché phém chtra hop chit ¢6 cong thure I, hodc mudi duge dung cta ching) dugc cho
ding dbng thoi cho d6i twong v6i chit dwoc chon tir thube gidn co phé quan/dudng

thd, chit chdng virut, oxy, va chit khang khuén.

Phuong phéap st dung va diéu tri

Theo mot khia canh, céc hop chit dugc mo ta trong ban mo ta nay, vi dy, cdc hgp chét
c¢6 cong thie (I), dugc du kién 13 hitu ich nhu 13 cic tac nhén tri liu dé diéu tri rbi
loan lién quan dén CNS (vi du, 16i loan giéc ngu, r6i loan tAm trang nhu trAm cam, rdi
loan phé t4m than phan liét, rdi loan co gidt, qua trinh hinh thanh dong kinh, rdi loan
tri nhé va/hodc nhén thic, rdi loan van dong, roi loan nhan cach, rdi loan phé tu ky,
ching dau, chin thuong so ndo, bénh mach mau, 161 loan lam dung chit kich thich
va/hodc hoi chirtng cai nghién, hodc 1 tai) & dbi tuong can diéu tri (vi du,d6i tuong méc
hdi chimg Rett, hoi ching nhiém sic thé X d& gdy, hodc hoi chimg Angelman). Céc
tinh trang CNS 1dy 1am vi du lién quan dén su didu bién GABA bao gdm, nhung
khong gidi han &, cac rdi loan gidc ngt [vi du, mét ngu], cac rbi loan tAm trang [vi du,
trAm cam trAm cam (vi du, rbi loan trAm cam chu yéu (MDD)), r6i loan tinh khi (vi du,
trAm cam mitc d6 vira), r6i loan ludng cuc (vi du, I va/hoic 10), r6i loan lo au (vi du,
rdi loan lo 4u lan téa (GAD), r6i loan lo 4u x4 hdi), cing thing, r6i loan cang thing sau
chén thuong (PTSD), rdi loan cudng ché (vi du, rdi loan 4m anh cudng ché (OCD))],
r6i loan phé t4m than phan liét [vi dy, bénh tim than phan liét, r6i loan phén liét cam
xuc], rdi loan co gidt [vi du, dong kinh (vi dy, trang thai dong kinh (SE)), chimg co
giat], r6i loan tri nhé va/hodc nhan thire [vi du, r61 loan cha y (vi duy, r6i loan tang
dong giam chu y (ADHD)), sa st tri tu¢ (vi du, sa sut tri tué loai bénh Alzheimer, sa
sat tri tué loai thé Lewis, sa sut tri tué loai mach], r6i loan van dong [vi du, bénh
Huntington, bénh Parkinson], r6i loan nhan céch [vi du, 161 loan nhan céach chéng xa
hoi, 161 loan nhan cach 4m anh cudng ché], r6i loan phé tu ky (ASD) [vi dy, tu ky,
nguyén nhan don gen cia chimg tu ky nhu bénh 1y synap, vi du, hoi ching Rett, hoi
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chimg nhiém séc thé X d& gy, hoic hoi chimg Angelman], chimg dau [vi du, bénh
dau than kinh, triéu chimg dau lién quan dén chin thuong, ching dau cép tinh, chimg
dau man tinh], chin thuong so nfo (TBI), bénh mach mau [vi du, dot quy, thiéu mau
cuc bg, di dang mach], 161 loan lam dung chét kich thich va/hodc hoi chiing cai nghién
[vi du, ngoai thube phién, cocain, va/hodc ruou], va u tai.

Theo cac phuong an nhét dinh, rbi loan lién quan dén CNS 1a rdi loan giéc ngu, rbi
loan tdm trang, rbi loan phé tam than phan liét, r6i loan co giat, r6i loan tri nhé
va/hodc nhan thic, rdi loan van dong, 61 loan nhan cach, r6i loan phé tu ky, ching
dau, chin thuong so ndo, bénh mach mau, r6i loan lam dung chét kich thich va/hoac
h6i chirg cai nghién, U tai hodc trang thai dong kinh. Theo céc phuong 4n nhét dinh,
rbi loan lién quan dén CNS nay 13 trAm cam. Theo c4c phuong 4n nhét dinh, r6i loan
lién quan dén CNS nay 13 trAm cam sau sinh. Theo cac phwong 4n nhit dinh, réi loan
lién quan dén CNS nay 12 ri loan trdm cam chi yéu. Theo cic phwong 4n nhit dinh,
£di loan trAm cam chi yéu nay 13 rdi loan trdm cam chu yéu mirc d§ vira. Theo cic
phuong 4n nhét dinh, rdi loan trim cam chu yéu nay 12 réi loan trdm cam chd yéu murc
do nghi€ém trong.

Theo mdt khia canh, sang ché d& xuit phuong phap cai thién hodc ngin ngira hoat
dong co giat & dbi tugng, bao g@)m viéc st dung cho dbi tuong can diéu tri lvong hitu
hiéu cta hop chét theo séng ché. Theo mot sé phuwong 4n, phuong phép nay cai thién
ho#c ngan ngira qua trinh hinh thanh dong kinh.

Theo mot khia canh khéc nita, sang ché d& xuét su két hop cia hop chét theo sang ché
va mdt tac nhan c6 hoat tinh duge Iy khac. Cac hop chit dugc dé xuét & day c6 thé
duogc st dung lam hoat chét duy nhét, hodc ching c6 thé duge st dung Kkét hop véi cac
hoat chat khac. Viéc sit dung & dang két hop c6 thé tién hanh bang bat ky k¥ thuat nao
r3 rang v6i ngudi c6 kién thirc trung binh trong linh vyc k¥ thut ndy bao gbm, vi du,
viéc sir dung riéng biét, tuén tu, ddng thoi va xen ké.

Theo mot khia canh khéc, sang ché dé xudt phuong phép didu tri hodc ngin ngira kha
nang kich thich ndo & dbi trong dé bi méc hodc bi nhiém tinh trang lién quan dén kha
nang kich thich ndo, bao gdm viéc cho dbi trong nay str dung luong hitu hiéu cia hgp

chét theo sang ché cho dbi tuong.
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Theo mdt khia canh khac nita, séng ché dé xuét phwong phap didu tri hoic ngin ngira
cang thing hogc chimg lo 4u & dbi trong, bao gdm viéc st dung cho ddi twgng cin
didu tri lugng hitu hiéu ciia hgp chét theo sang ché, hodc ché phém cua ching.

Theo mdt khia canh khac nita, sang ché d& xuit phuong phap cai thién hodc ngin ngira
chimg mét ngd & ddi twong, bao gdm viéc sir dung cho dbi tugng cin didu tri luong
hitu hidu ctia hop chét theo sang ché, hodc ché phdm cua chung.

Theo mot khia canh khéc nita, sdng ché dé xuit phuong phép gy ngu va vé co ban 1a
duy tri mirc ngdh REM ma dugc tim thdy & gidc ngi thong thudng, trong d6é hiéu tng
tinh lai d4ng ké ctia tinh trang mit ngt khéng xay ra, bao gdm viéc sir dung lwong hitu
hidu cia hop chét theo sang ché.

Theo mdt khia canh khac nita, sang ché @ xuét phuwong phép cai thién hoic ngin ngira
hoi chimg tién kinh nguyét (PMS) hoic trim cam hau san (PND) & d6i tuong, bao gdbm
viée str dung cho dbi twong can diéu tri lugng hitu hiéu ctia hop chét theo sang ché.
Theo mdt khia canh khéc nita, sang ché d& xudt phuong phap diéu tri hodc ngan ngira
cac rbi loan tAm trang & dbi twong, bao gdm viéc st dung cho d6i twong can diéu tri
lwong hitu hidu ciia hop chét theo sang ché. Theo c4c phuong 4n nhit dinh rbi loan tAm
trang 13 trim cam.

Theo mdt khia canh khéac nita, sang ché d& xudt phuong phép ting cudng nhan thic
hodic diéu tri r6i loan tri nhé bang viée cho d6i twong nay st dung lugng hitu hiéu
trong tri liéu ctia hop chit theo sang ché. Theo céc phwong an nhit dinh, 161 loan nay
1a bénh Alzheimer. Theo cac phuong 4n nhét dinh, rdi loan nay 13 hdi chimg Rett.
Theo mét khia canh khac nita, sang ché dé xudt phwong phép diéu tri rdi loan chd y by
viéc cho ddi twong nay st dung lugng hitu hiéu trong tri liéu cta hop chét theo sang
ché. Theo cac phwong 4n nhét dinh, rdi loan chu ¥ nay 1a ADHD.

Tinh trang viém hé than kinh trung wong (CNS) (tinh trang viém ddy than kinh) dugc
cdng nhén 1a mdt dac didm cua tt ca céc rdi loan than kinh. Céc r6i loan viém than
kinh chi yéu bao gém ching da xo cting (dic trung boi dap tmg do mién dich 1am
trung gian chdng lai cac protein myelin), va viém nfo mang ndo (noi cac chét gay
nhiém trung gy ra ddp Gng viém). Bang chung khoa hoc b6 sung cho thdy vai trd tiém
ning cta céc co ché viém trong cic tinh trang than kinh khac nhu bénh Alzheimer,

bénh Parkinson, bénh Huntington, bénh xo ciimg teo co mot bén, dot quy va chin
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thuong so ndo. Theo médt phuong 4n, cic hop chit theo sang ché 13 hitu dung dé didu
tri tinh trang viém day than kinh. Theo mét phuong an khic, cac hop chét theo sang
ché 13 hitu dung dé diéu tri viém trong cac tinh trang thin kinh, bao gdm bénh
Alzheimer, bénh Parkinson, bénh Huntington, bénh xo cing teo co mdt bén, dot quy,
va chén thwong so ndo.

Theo cac phwong 4n nhit dinh, hop chét nay dwoc st dung cho dbi twong cb dinh.
Theo céc phwong 4n nhét dinh, hop chit nay dugc sir dung cho dbi tugng qua dudng

miéng, dudi da, trong co, hodc trong tinh mach.

Céc rdi loan va rdi loan chirc nang than kinh ndi tiét

Sang ché d& xuét cac phuong phap c6 thé duge st dung dé didu tri céc réi loan va rdi
loan chtrc ning than kinh noi tiét. Nhu duoc sir dung trong ban mo ta nay, “r6i loan
than kinh noi tiét” hogc “rdi loan chirc ning than kinh ndi tiét” dung dé chi cac tinh
trang khac nhau gy ra do sy mét can bing san xuit hormon ciia co thé lién quan truc
tiép dén ndo. RSi loan than kinh ndi tiét bao gdm céc tuong tac gilta hé than kinh va hé
théng ndi tiét. Do ving dudi ddi va tuyén yén 13 hai khu vuc ctia ndo didu chinh viéc
san xudt hormon, t6n thuong ving dudi ddi hodc tuyén yén, vi du, nhu chén thuong so
ndo, c6 thé anh huéng dén viéc san xudt hormon va céc chirc ning than kinh noi tiét
khéc cua ndo. Theo mot sb phuong éan, 161 loan va r6i loan chirc ning than kinh néi tiét
nay c6 lién quan dén rdi loan hodc tinh trang stirc khoe ctia phu nit (vi duy, rdi loan hodc
tinh trang strc khoe cuia phu nit dugc md ta trong ban mo ta nay). Theo mot s6 phuong
&n, roi loan va rdi loan chuc nang than kinh noi tiét nay c¢o lién quan dén rdi loan hodc
tinh trang stc khée cia phu nit 1a hdi ching budng tring da nang.

Céc triéu chung cta rdi loan than kinh ndi tiét bao gdm, nhung khong giéi han &, cic
triéu chimg lién quan dén hanh vi, cam xtc, va gidc ngu, céc triéu chimg lién quan dén
chirc ndng sinh san, va triéu chimg soma; bao gém nhung khong giéi han & mét mai,
tri nhd kém, lo ling, trdm cam, ting hodc gidm cén, cam xtc khong 6n dinh, thiéu tap
trung, kho tap trung, mét lipit, v sinh, vd kinh, mét khdi lrong co, ting m& bung,
huyét ap thap, giam nhip tim, rung téc, thiéu mau, tdo bon, khong dung nap lanh va da

kho.
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Céc bénh va réi loan thodi héa than kinh

Céc phuong phap dugc mé ta trong ban mé ta ndy cé thé dwoc st dung dé didu tri cac
bénh va rdi loan thoai hoa thin kinh. Thuét ngit “bénh thoai héa thin kinh” bao gdm
céc bénh va rdi loan ¢6 lién quan dén su mét dan cAu tric hodc chic ndng cua cac té
bao than kinh, hodc chét cic té bao thin kinh. Cc bénh va rdi loan thoi héa than kinh
bao gbm, nhung khong gidi han &, bénh Alzheimer (bao gdm cic tridu ching lién quan
ciia ching suy gidm nhédn thtc mic d nhe, vira phdi, hodc nghiém trong); bénh xo
cing teo co mdt bén (ALS); tdn thuong do thiéu mau cuc bo va thiéu oxy; that didu va
co giat (bao gdm dé didu tri va phong ngira va phong ngira co giat do 18i loan phén liét
cam xuc hodc do thude dugc st dung dé diéu tri tAm than phan liét); hay quén; phu
ndo; thit didu tidu ndo bao gdm hoi ching ting té bao than kinh McLeod (MLS); chén
thwong dau kin; hon mé; chin thuong lién tuc (vi dy, chin thuong tiy séng va chin
thuong diu); sa sut tri tué bao gdm sa st tri tué da nhdi mau va sa sut tri tué tubi gia;
rdi loan y thire; hoi chimg Down; Parkinson do dugc chét hogic do thudc gy ra (ching
han nhu chimg loan thin kinh c¢ip tinh do thubc an than, loan truong luc co cép tinh,
hdi ching Parkinson, hodc rdi loan vin dong cham phat trién, hoi chimg an than kinh
4c tinh, hodc run tu thé do thubc); bénh ddong kinh; hoi chitg nhiém sic thé X dé gay;
hoi chimg Gilles de la Tourette; chan thuong dAu; suy giam va mét thinh gidc; bénh
Huntington; hoi chiing Lennox; r6i loan van dong do levodopa gy ra; thiéu ning tri
tué; rdi loan van dong bao gdm r6i loan van dong va hoi chimg van dong (cing nhic)
(bao gdm vdi héa hach nén, thoai héa than nén vé ndo, teo nhiéu hé théng, phirc hop
sa sut tri tué Parkinson-ALS, bénh Parkinson, Parkinson sau ndo, va bénh liét si€u
nhan tién trién); co thit co va céac rdi loan lién quan dén tinh trang co cung hoic yéu
co bao gdm mua gist (ching han nhu mua giat di truyén lanh tinh, maa giat do thude,
chitng mGa vung ntra nguoi, bénh Huntington, bénh hdng ciu gai than kinh, chung
mua gidt Sydenham va chimg mua git c¢6 triéu chimg), rdi loan van dong (bao gdm
cac rdi loan tic nhu tic phtrc tap, tic don gian va tic ¢6 triéu chimg), rung giat co (bao
gém rung giat co toan than va rung giat co cuc bd), run (chang han nhu run khi nghi
ngoi, run tu thé va run c6 chu dinh) va r6i loan truong luc co (bao gdm loan truong luc
co quanh truc, chudt rat clia nguoi viét do rbi loan truong luc, r6i loan truong lyc co

liét nlra nguoi, rdi loan trwong luc co kich phat va r6i loan trwong luc cuc bd nhu co
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thét co vong mi, rbi loan truong luc co ham-miéng, chiing khé phéat 4m do co thét va
veo cd); ton thuong té bao thn kinh bao gdm tdn thuong mat, bénh véng mac hoic
thodi hoa diém vang ciia mét; chdn thuong nhi®m doc thn kinh sau dot quy ndo, dot
quy do huyét khdi tic mach, d6t quy xudt huyét, thiéu méu cuc bd ndo, co thit mach
ndo, ha dudng huyét, mit tri nhé, gidm oxy huyét, thibu oxy huyét, ngat chu sinh va
ngung tim; bénh Parkinson; co giat; tinh trang ddng kinh; dot quy; u tai; bénh xo hda
6ng sinh tinh, va nhiém virut gy ra thoai hoa thin kinh (vi du, do hdi chiing suy giam
mién dich méc phai (AIDS) va bénh ndo). C4c bénh thoai hoa thin kinh ciing bao gdm
nhung khéng gi6i han & tén thwong nhiém doc than kinh, sau dot quy ndo, dot quy
huyét khdi téc mach, dot quy xuht huyét, thiéu mau ndo, co thit mach ndo, ha dudng
huyét, mat trf nhé, thiéu oxy, thiéu oxy, ngat chu sinh va ngimg tim. Cac phwong phap
didu tri hodc ngin ngira bénh thoai hoéa thin kinh ciing bao gdm diéu tri hodc ngin

ngira mit chirc ning té bao than kinh dc trung ctia rdi loan thodi héa than kinh.

Réi loan tAm trang

Sang ché ciing d& xuét cac phuong phap didu tri rdi loan tim trang, vi du nhu tram
cam lam sang, trAm cam sau khi sinh hodc trAm cam sau sinh, trAm cam chu sinh, trAm
cadm khong dién hinh, trAm cam u vt, trim cam loan than nang, trAm cam cataonic, roi
loan cam xuc theo mua, 61 loan trAm cam dai déng, trAm cam kép, 61 loan nhan cach
trAm cam, trAm cam ngén han tai phat, 16i loan trdm cam nhe, rdi loan ludng cuc hoic
rdi loan trAm cam hung cam, trdm cam do cdc bénh 1y mén tinh gly ra, trdm cam
khang diéu tri, trAm cam kho chira, tu ti, y dinh ty tr hodc hanh vi ty s4t. Theo mot sb
phuong an, phuong phép dugec mod ta & day cung cép hiéu qua diéu tri cho dbi twong bi
trdm cam (vi dy, trdm cam vira hoic trdm trong). Theo mdt s6 phuong 4n, rdi loan tAm
trang c6 li€n quan dén bénh hodc rdi loan duge mb ta & ddy (vi du: cdc bénh va rbi
loan ndi tiét than kinh, cac bénh va réi loan thoai hoa than kinh (vi du: dong kinh), rdi
loan van dong, run (vi du: bénh Parkinson), cac bénh hodc tinh trang suc khoe cua phy
nit).

TrAm cam 14m sang con duoc goi 13 trdm cam chu yéu, 16i loan trdm cam chu yéu
(MDD), trAm cam chu yéu, trAm cam don cuc, 161 loan don cuc va trAm cam tai phat,

va dung dé chi r6i loan tAm than duoc dic trung bai tAm trang thép lan tda va dai dang
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di kém v6i long tur trong thdp va mét hiig tha hoic niém vui trong cic hoat dong thi
vi binh thudng. Mot sd ngudi bi trAm cam 1am sang khoé ngu, sut can va thudng cam
thdy d& kich dong va c4u kinh. TrAm cam 14m sang 4nh hudng dén cach mot c4 thé
cam nhén, suy nghi va hanh xir va c6 thé din dén nhidu van dé vé cam xic va thé chat.
Nhiing ca thé méc trAm cam 1am sang ¢o thé gap khoé khan khi thyc hién cac hoat ¢ong
hang ngay va khién ho cam thiy nhu thé cudc sbng khong dang sbng.
Trim cam sau sinh ding dé chi chung trdm cam trong thai ky. Céc triéu chiing bao
gff)m cau kinh, khoc, cam théy bdn chdn, khé ngu, cuc ky kiét strc (Vé cam xuac va/hoac
thé chét), thay ddi cam giac thém an, kho tap trung, lo u va/hoic lo ling gia ting, cam
gidc mat két ndi v6i em bé va/hoic thai nhi va mét himg tht trong c4c hoat dong thd vi
trudce day.
Trdm cam hau san (Postnatal depression - PND) con dugc goi 1a trAm cam sau sinh
(Postpartum depression - PPD), va dung dé chi mot loai trAm cim 14m sang &nh hudng
dén phu nit sau khi sinh con. Céc tridu chimg c6 thé bao gém budn ba, mét moi, thay
d6i thoi quen ngl va an udng, giam ham mudn tinh duc, khoc, lo ling va cau kinh.
Theo mdt sb phuong an, PND la bénh trAm cam khéng diéu tri (vi du: bénh trAm cam
khang didu tri nhu dwoc mo ta trong ban md ta nay). Theo mot s6 phuong an, PND 13
trdm cam d& khang (vi du, trdm cam dé khang nhu dugc mo ta trong ban md ta nay.
Theo mot ) phuong an, dbi tuong méc PND cling ting bi trAm cam hodc mot triéu
chung trdm cam khi mang thai. Chimg trAm cam nay & day duoc goi 1a trdm cam chu
sinh. Theo mot phuong 4n, d6i twong bi trdm cam chu sinh ¢6 nguy co mic PND cao
hon.
Trdm cam khong dién hinh (AD) dugc dic trung boi phan (mg tam trang (vi du, chimg
mét hing tha nghich 1y) va tich cuc, ting can dang ké hodc ting cam gi4c thém an.
Bénh nhan méc AD ciing ¢6 thé ngi qué nhiéu hogc budn nga (ngd nhiéu), cam gidc
chan tay ning né va suy giam chirc ning xa hoi dang ké do hau qua cua sy qua man
cam v6i nhén thirc tir chdi gitra cac cé thé.
TrAm cam u vt duge dic trung boi mat nidém vui (chimg mat htng thi) trong hau hét
hodc tit ca cac hoat dong, khong phan ing véi cac kich thich dé& chiu, tAm trang chan
nan rd rang hon la dau budn hodc mit mét, giam can qui murc hodc cam théy t0i 10i
qué muc.

85



53441 86/244

Trim cam loan thin nang (PMD) hodc trdm cam loan than dung dé chi mét giai doan
trAm cam nghiém trong, dac biét co6 tinh chét u sau, trong do6 cé thé trai qua cac tri€u
chimg loan than nhw 40 twdng va 4o giac.

Trim cam catatonic ding dé chi chimg trAm cam chi yéu lién quan dén rdi loan hanh
vi van dong va cac triéu ching khac. C4 thé c6 thé bi cam va do, va bat dong hoic
biéu hién céc chuyén dong khong c¢6 muc dich hodc ky quéi.

R&i loan cam xuc theo mia (SAD) dung dé chi mot loai trAm cam theo mia, trong d6
cé thé ¢ cac giai doan trim cam theo mua xay ra vao mia thu hoic mua dong.

R&i loan trdm cam dai déng ding dé chi mot tinh trang lién quan dén chting trAm cam
don cuc, trong d6 cac van dé v& thé chit va nhan thirc gidng nhau déu hién nhién.
Chiing khong nghiém trong va c6 xu hudng kéo dai hon (vi du, it nhat 2 nim).

Trim cam kép ding dé chi t4m trang kha chan nan (ri loan trim cam dai ding) kéo
dai it nhit 2 nim va duoc chdm dut béi giai doan trAm cam chi yéu.

R4i loan nhan cach trAm cam (DPD) dung dé chi ching rdi loan nhan cach véi cac dic
diém trAm cam.

TrAm cam ngén han tai phat (RBD) ding dé chi tinh trang céc céd thé c6 cac giai doan
trAm cam khoang mdt 1an mdi théng, mdi dot kéo dai 2 tudn hodc it hon va thuong it
hon 2-3 ngay.

R4i loan trdm cam nhe hay trdm cam nhe dung dé chi chung trAm cam trong d6 cé it
nhét 2 triéu ching xuét hién trong 2 tuin.

R6i loan ludng cuc hoidc r6i loan trAm cam hung cam gy ra su thay dbi tam trang cuc
d0, bao gdm cam xuc 1én cao (hung cam hodc hung cam nhe) va xubng thdp (trdm
cam). Trong giai doan hung cam, c4 thé c6 thé cam thdy hodc hanh dong vui vé, tran
diy nang lugng hodc cau kinh bét thuong. Ho thudng dua ra nhiing quyét dinh thiéu
suy nghi va it quan tdm dén hau qua. Nhu ciu ngi thudng giam. Trong giai doan trAm
cam, c6 thé khéc, kém giao tiép béng mét voi nguoi khac va c6 céi nhin tiéu cyc vé
cude sdng. Nguy co tu tir clia nhitng ngudi méc ching rdi loan nay cao hon 6% trong
vong 20 nim, trong khi ty 1am hai ban than xdy ra & mirc 30-40%. Cac van dé strc
khoe tAm thin khac nhu r6i loan lo au va rdi loan st dung chét kich thich thuong lién

quan dén roi loan ludng cuc.
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Tram cam do tinh trang bénh man tinh ding dé chi ching trAm cam do cé4c tinh trang
bénh mén tinh nhu ung thu hodc dau mén tinh, hoa tri, cing théng man tinh.

Trim cam khang diéu tri diung dé chi tinh trang cac cé thé da duoc didu tri trAm cam,
nhung céc triéu ching khéng cai thién. Vi du, thubc chéng trdm cam hoic tu vin tAm
Iy (liéu phap tAm ly) khong lam gidm cic triéu chimg trdm cam cho nhing ngudi bi
trdm cam khang diéu tri. Trong mot sb trrong hop, nhitng ngudi bi trAm cam khang
diéu tri cai thién c4c triéu ching nhung vin quay tré lai. TrAm cam khoé chita xay ra &
nhitng bénh nhéan bi trAm cam khang lai cac phuong phép diéu tri dugc Iy tiéu chuén,
bao gdm thudc chéng trdm cam ba vong, MAOI, SSRI va céc chit tc ché hap thu gip
d6i va gip ba va hodc thudc chéng lo 4u, ciing nhu cic phwong phap didu tri khong
ding thubc (vi du: liéu phéap tam ly, liéu phap diéu tri bing sdc dién, kich thich day
than kinh phé vi va/hoic kich thich tir xuyén so).

TrAm cam sau phiu thuét ding dé chi cam giac trim cam sau qué trinh phau thuét (vi
du, do phai dbi mat voi ty 1€ tr vong ciia mot nguoi). Vi du, cic ca thé ¢6 thé lién tuc
cam thdy budn ba hoic tim trang trong rdng, mAt niém vui hodc hting thi véi cac sé
thich va hoat ddng thuong dugc yéu thich, hodc lién tuc cam théy vd dung hodc vo
vong.

R&i loan tAm trang lién quan dén céc tinh trang hodc rdi loan stc khoe ctia phu nit
ding d& chi céac rdi loan tim trang (vi du: trdm cam) lién quan dén (vi dy, gay ra do)
tinh trang hoic rdi loan strc khée ctia phu nit (vi dy, nhu duge md ta & day).

Tu t&, ¥ tuong ty sat, hanh vi tu sat dung dé chi xu hudng tu sat cia ca thé. Y tudng tu
sat lién quan dén nhitng suy nghi vé hoic mdi ban tam bat thudong vé viée tw sat. Pham
vi clia ¥ tudng tu sat rit khac nhau, vi du, tir nhiing suy nghi thoang qua dén nhing
suy nghi siu rong, lap ké hoach chi tiét, dién tap, nhitng cd ging khong thanh cong.
Cé4c tri€u chiig bao g?)m n6i vé tu tlr, tim cach tu t, rat lui khéi giao tiép x4 hoi, ban
tam dén cai chét, cam thdy bi méc ket hodc tuyét vong v& mot tinh hudng, ngdy cang
st dung rugu hodc ma tiy, lam nhiing viéc mao hiém hoic tu hiy hoai ban thén, tam
biét moi ngudi nhu thé ho s& khong dugce nhin thiy nita.

Céc triéu ching cta bénh trdm cam bao gbm cam giac lo ling hodc budn dai dang,
cadm giac bét luc, tuyét vong, bi quan, v6 dung, ning lugng thép, bodn chdn, khé ngu,

khong ngli dugc, cau kinh, mét mai, thir thach vén dong, mét htrng tha véi cac hoat
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dong tha vi hodic s& thich, mét tAp trung, mat ning luong, kém tu tin, khong cé suy
nghi hoic ké hoach tich cuc, ngl qué nhiéu, dn qua nhidu, chan in, mét ngn, tu 1am hai
ban théan, ¢6 y dinh tu tir va cb géng tu sat. Sy c6 mét, mirc dd nghiém trong, tAn suét
va thoi gian cia céc tridu ching c6 thé khac nhau tiy ting trudng hop. Cac tridu
chimg ctia bénh trdm cam va cic triéu chimg twong tu c¢6 thé duoc xac dinh boi bac si
hozc nha tm 1y hoc (vi du: bang cach kiém tra trang thai tAm than).

Theo mot sb phuong 4n, phuong phép ndy bao gdm viée theo doi dbi twong vé6i thang
diém trAim cam da biét, vi dy, thang diém trAm cam Hamilton (HAM-D), thang diém
cai thién cdm nhan 14m sang téng thé (CGI) va thang diém danh gid trdm cam
Montgomery — Asberg (MADRS). Theo mét sé phwong 4n, hiéu qua diéu tri c6 thé
dugce xac dinh br?mg sy gidm téng diém trAm cam Hamilton (HAM-D) ma dbi tuong
thé hién. Su giam téng diém HAM-D c6 thé xay ra trong vong 4, 3, 2 hodc 1 ngay;
hodc 96, 84, 72, 60, 48, 24, 20, 16, 12, 10, 8 gid hoic it hon. Hiéu qua diéu tri ¢6 the
dugc danh gia trong mot thoi gian didu tri cu thé. Vi dy, hiéu qua diéu tri c6 thé duoc
xé4c dinh bing sy gidm so v4i ban dau trong tong diém HAM-D sau khi st dung hop
chét duge mé ta trong day, vi dy, hop chit c6 Cong thire (I) (vi dy, 12, 24 hoic 48 gid
sau khi dung; hodc 24, 48, 72 hodc 96 gio hodc 1au hon; hodc 1 ngay, 2 ngay, 14 ngay,
21 ngay hodc 28 ngay; hodc 1 tuln, 2 tuln, 3 tudn hodc 4 tuln; hodc 1 thang, 2 thang, 6
thang, ho#c 10 thang; hodc 1 ndm, 2 ndm, hodc tron doi).

Theo mot sb phuong an, dbi tuong nay méc rdi loan trAm cam nhe, vi du, r6i loan trAm
cam chi yéu nhe. Theo mot s& phuong 4n, dbi twong nay mic rdi loan trAm cam trung
binh, vi du, rdi loan trAm cam chil yéu muc do vira phai. Theo mot s6 phwong 4n, dbi
tuong nay méc rdi loan trAm cam nghiém trong, vi du, r6i loan trAm cam chu yéu muc
d6 nghiém trong. Theo mét sb phwong 4n, d6i twong nay méc rbi loan trAm cam rét
nghiém trong, vi du, rdi loan trAm cam chu yéu rit nghiém trong. Theo m@f s6 phuong
4n, tbng diém HAM-D ban dau cta d6i twong (nghia 13, trudc khi diéu tri bang hop
chét duoc mo ta trong ban md ta ndy, vi dy, hop chit c6 cong thire (1)) it nhit bang 24.
Theo mot sb phuong 4n, tng diém HAM-D ban du cua dbi twong it nhét bang 18.
Theo mot sb phwong 4n, tong diém HAM-D ban dau cia dbi twong nam trong khoang
tir 14 dén 18 va bao gdm c4 hai diém mut. Theo mot sb phuong an, tbng diém HAM-D
ban du cta dbi twong nim trong khoang tr 19 dén 22 va bao gbdbm ca hai diém mat.
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Theo mot s6 phuong 4n, téng diém HAM-D cila d6i twong trude khi diéu tri bang hop
chit dwoc mo ta trong ban md ta nay, vi du, hop chét c6 cong thirc (I), 12 16n hon hogc
bang 23. Theo mdt s& phwong 4n, diém ban du it nhit bang 10, 15, hoic 20. Theo mdt
sb phuong 4n, téng diém HAM-D cta d6i tuong sau khi diéu tri bé‘mg hop chét dugc
mo ta trong ban mé ta nay, vi du, hop chat c6 cong thirc (I), bang khoang tir 0 dén 10
(vi du, nhé hon 10; 0 dén 10, 0 dén 6, 0 dén 4, 0 dén 3, 0 dén 2, hoic 1,8). Theo mét sb
phuong 4n, tbng diém HAM-D sau khi diéu tri bing hop chit duoc md ta trong ban md
ta nay, vi dy, hop chét ¢6 cdng thirc (I), nhé hon 10, 7, 5, hodc 3. Theo mot sb phuong
4n, muc giam tong didm HAM-D tir diém ban dau bang khoang 20 dén 30 (vi du, 22
dén 28, 23 dén 27, 24 dén 27, 25 dén 27, 26 dén 27) dén tdng diém HAM-D bing
khoang 0 dén 10 (vi du, nho hon 10; 0 dén 10, 0 dén 6, 0 dén 4, 0 dén 3, 0 dén 2, hoic
1,8) sau khi didu tri bdng hop chét dugc mé ta trong ban mé ta nay, vi du, hop chit c6
cdng thirc (I). Theo mot s6 phwong 4n, mirc giam téng diém HAM-D ban dau so véi
téng diém HAM-D sau khi didu tri bing hop chat dugc mo ta trong ban md ta ndy, vi
du, hop chét c6 cong thuc (I), it nhét bing 1, 2, 3, 4, 5, 7, 10, 25, 40, 50, hogc 100 1an.
Theo mét s6 phuong 4n, mirc giam theo phan tram tdng diém HAM-D ban dau so véi
tbng diém HAM-D sau khi diéu tri bang hop chit dugc md ta trong ban mo ta ndy, vi
du, hop chat c6 cong thuc (I), it nhit bang 50% (vi du, 60%, 70%, 80%, hodc 90%).
Theo mot s6 phuong 4n, hiéu qua diéu tri duge do bing muc giam téng diém HAM-D
sau khi diéu trj bing hop chét duge mo ta trong ban md ta nay, vi du, hop chét ¢6 cong
thire (1), so v6i téng diém HAM-D ban dau (vi du, 12, 24, 48 gi¢ sau khi dung thudc;
ho#c 24, 48, 72, 96 gid hodc 1au hon; hodc 1 ngay, 2 ngay, 14 ngay, hodc 1au hon) it
nhét bang 10, 15, hodc 20 diém.

Theo mot sb phuong an, phuong phép diéu tri rdi loan trdm cam, vi du, réi loan trdm
cam cha yéu mang lai hiéu qua diéu tri (vi dy, nhu duge do bang mirc giam diém trdm
cam Hamilton (HAM-D)) trong vong 14, 10, 4, 3, 2, hodc 1 ngay, hodc 24, 20, 16, 12,
10, hoac 8 gid hodc it hon. Theo mot s6 phuong 4n, phuong phap didu tri r6i loan trim
cam, vi du, rdi loan trim cam chu yéu, mang lai hiéu qua diéu tri (vi du, dugc xac dinh
bing su giam dang ké& vé mat théng ké trong tdng diém HAM-D) trong ngdy diéu tri
thtr nhét hodc thir hai b%mg hop chit dugc md ta trong ban md ta nay, vi du, hop chét

¢6 cong thie (I). Theo mot s6 phuong 4n, phurong phép didu tri rbi loan tram cam, vi
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du, rbi loan trAm cam chu yéu, mang lai hiéu qua diéu tri (vi du, duoc xac dinh bang sy
giam dang ké vé& mit thdng ké trong téng diém HAM-D) trong vong 14 ngay hodc sém
hon khi bt dau diéu tri béng hop chét duge mo ta trong ban mo ta nay, vi dy, hop chét
c¢6 cong thirc (I). Theo mét s6 phuong an, phuong phéap didu tri rdi loan trAm cam, vi
du, r6i loan trAm cam chu yéu, mang lai hiéu qua diéu tri (vi dy, dugc xéc dinh béng su
giam déng ké v& mit théng ké trong tdng diém HAM-D) trong vong 21 ngay hodc sém
hon khi bit ddu didu tri bang hop chét dugc md ta trong ban md ta ndy, vi du, hop chét
¢6 cong thire (I). Theo mdt s6 phwong 4n, phuong phéap diéu tri rdi loan trAm cam, vi
du, rdi loan trim cam chu yéu, mang lai hiéu qua diéu tri (vi du, duoc x4c dinh bang sy
giam dang ké v& mat théng ké trong téng diém HAM-D) trong vong 28 ngay hoic sém
hon khi bit ddu diéu tri bang hop chéit dugc mo ta trong ban md ta ndy, vi du, hop chét
¢6 cong thirc (I). Theo mot sb phuong 4n, hidu qua diéu tri 1a mérc giam tir thoi diém
ban déu trong tdng didm HAM-D sau khi didu tri bang hop chéit duge mo ta trong ban
md ta ndy, vi du, hop chit c6 cong thic (I) (vi du, didu tri bang hop chét duoc mo ta
trong ban md ta nay, vi du, hop chét ¢c6 cong thuce (D), mdi ngdy mot lan trong 14
ngdy). Theo mét sb phuong 4n, tdng diém HAM-D cua d6i twong trude khi diéu tri
bang hop chét duge mé ta trong ban md ta ndy, vi dy, hop chét c6 cong thirc (I), it nhat
bing 24. Theo mot sé phuong 4n, tdng diém HAM-D cua d6i tugng trude khi didu tri
bang hop chét duge mb ta trong ban md ta ndy, vi dy, hop chét c6 cong thire (1), it nhat
bing 18. Theo mot sb phuong 4n, tong diém HAM-D cua d6i twong trude khi diéu tri
bang hop chat duoc mo ta trong ban md ta nay, vi dy, hop chét ¢6 cong thirc (I), nim
trong khoang tir 14 dén 18 va bao gbm ca hai diém mut. Theo mot sd phwong 4n, mirc
giam téng diém HAM-D sau khi diéu tri cho dbi twgng nay bang hop chat duge mo ta
trong ban mo ta nay, vi du, hop chét c6 cong thic (I), so véi tbng diém HAM-D ban
dAu it nhat bang 10. Theo mot sé phwong 4n, mirc giam tbng diém HAM-D sau khi
didu tri cho dbi trong nay bang hop chit dugc mo ta trong ban md ta ndy, vi du, hop
chit c6 cong thire (1), so véi tong diém HAM-D ban dAu it nhit bang 15 (vi du, it nhét
17). Theo mét sb phuong 4n, téng diém HAM-D lién quan dén viéc diéu tri cho a6i
tugng bing hop chét duge mo ta trong ban mé té nay, vi du, hop chét c6 cong thie (1),

khéng nhiéu hon mét s6 nam trong khoang tir 6 dén 8. Theo mot s6 phuong 4n, tdng
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diém HAM-D lién quan dén viéc didu tri cho dbi tugng bang hop chit duge mb ta
trong ban md ta ndy, vi du, hop chit c6 cong thie (I), khong nhiéu hon 7.

Theo mét s6 phurong 4n, phuong phap ndy mang lai hidu qua diéu tri (vi du, nhu duge
do bing muc giam trong Thang didm cai thién cam nhén 1am sang tdng thé (CGI))
trong vong 14, 10, 4, 3, 2, hoac 1 ngay, hodc 24, 20, 16, 12, 10, hodc 8 gi¢ hodc it hon.
Theo mdt sb phuong an, 161 loan CNS 13 rdi loan trAm cam, vi dy, rdi loan trdm cam
chi yéu. Theo mét sé phuong an, phuong phap diéu tri rdi loan trAm cam, vi du, rbi
loan trdm cam chil yéu mang lai hiu qua diéu trj trong ngay th hai cta giai doan didu
tri. Theo mot sb phuong an, hi€u qua diéu tri 1a mtc giam diém CGI tai thoi diém két
thiic giai doan didu tri so v&i ban ddu (vi du, 14 ngay sau khi dung thudc).

Theo mdt s6 phwong 4n, phwong phap nay mang lai hidu qué diéu tri (vi du, nhu duge
do biang muc giam trong Thang diém danh gi4 trAm cam Montgomery—
Asberg (MADRS)) trong vong 14, 10, 4, 3, 2, hodc 1 ngay, hodc 24, 20, 16, 12, 10,
hodc 8 gior hoic it hon. Theo mot sd phuong 4n, rdi loan CNS 12 rbi loan trAm cam, vi
du, r6i loan trAm cam chu yéu. Theo mot sd phuong an, phuong phép diéu tri rdi loan
trdm cam, vi du, réi loan trAm cam chu yéu mang lai hiéu qua diéu tri trong ngay thir
hai ctia giai doan diéu tri. Theo mdt sé phuong 4n, hiéu qua didu tri 1a mirc giam diém
MADRS tai thoi diém két thic giai doan diéu tri so v6i ban dau (vi du, 14 ngay sau khi
ding thubc).

Hiéu qua didu tri d6i voi rdi loan trAm cam chi yéu c6 thé duge x4c dinh bing mirc
giam diém trong thang diém danh gia trdm cam Montgomery—Asberg (MADRS) ma
ddi tuong thé hién. Vi du, diém MADRS c6 thé giam trong vong 4, 3, 2, hodc 1 ngay;
hodc 96, 84, 72, 60, 48, 24, 20, 16, 12, 10, 8 gio hodc it hon. Thang diém dénh gia
trdm cam Montgomery—Asberg (MADRS) 12 mdt bang cau hoi chén doan gdbm mudi
muc (lién quan dén ndi budn biéu 16 ra ngoai, ndi budn duge thong bao, cing thing noi
tdm, gidm ngu, giam cam gidc thém &n, khé tép trung, U rli, khong ¢6 kha nang cam
nhéin, suy nghi bi quan va y dinh ty tr) ma bac si tim than st dung dé do mirc d6
nghiém trong cia céc giai doan trAm cam & bénh nhan méc céc réi loan tAm trang.
Theo mét s phwong 4n, phurong phép nay mang lai hiéu qua didu tri (vi du, nhu duoc

do bing muc giam trong Panh gia trim cam hau sén (Edinburgh Postnatal Depression
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Scale - EPDS)) trong vong 4, 3, 2, 1 ngay; 24, 20, 16, 12, 10, 8 gio hodc it hon. Theo
mét s phuong an, hi€u qua diéu tri 13 sy cai thién dugc do béng EPDS.

Theo mdt s6 phuong 4n, phwong phap ndy mang lai hiéu qua diéu tri (vi dy, nhw dugc
do bing mtrc gidm trong Thang danh gia rdi loan lo 4u lan téa 7 muc (GAD-7)) trong
vong 4, 3, 2, 1 ngay; 24, 20, 16, 12, 10, 8 gi¢ hoic it hon.

Réi loan lo au
Séang ché d& xuit phwong phép diéu trj rdi loan lo &u (vi dy, rdi loan lo 4u lan toa, rdi
loan hoang sg, r6i loan 4m &nh cudng ché, am anh sg, rdi loan cing théng sau chin
thuong). R6i loan lo 4u 1a thuét ngtt chung bao ham mat sb dang khac nhau cia ndi s¢
hai va lo 4u bit thudng va bénh 1y. Cac tiéu chudn chén doan tdm thin hién nay ghi
nhén nhiéu loai rbi loan lo Au.
R6i loan lo 4u lan téa 13 chimg r6i loan méan tinh phé bién duoc dic trung béi sy lo
ling kéo dai khong tap trung vao mdt dbi twong hodc tinh hubng bét ky. Nhitng nguoi
méc chung lo du lan tda trai qua ndi so hai va lo ling dai dang khéng cu thé va tré nén
quan tAm qua méc dén cac van dé hang ngay. Rdi loan lo au lan toa 13 rdi loan lo au
phd bién nhét anh huong dén ngudi 16n tudi.
Trong chimg rdi loan hoang sg, mot ngudi phai trai qua nhitng con kinh hoang va s¢
hai ngin ngui, thuong biéu hién bang run ray, lic lu, 1a 13n, chong mit, budn nén, kho
thé. Nhitng con hoang s¢ nay, dugc Hiép hoi Tam than Hoa Ky (APA: American
Psychiatric Association) dinh nghia 13 sy s¢ hdi hodc kho chiu dot ngot xuAt hién va
1én dén dinh diém trong vong chua ddy mudi phut, c6 thé kéo dai trong vai gior va co
thé dugc kich hoat boi cing thing, so hai hodc thim chi 1 tap thé duc; mic di nguyén
nhén cu thé khong phai lac nao ciing rd rang. Ngoai cac con hoang s¢ bét ngd tai dién,
chn doan rdi loan hoang s¢ ciing yéu cau rang cac con hodng s¢ ndi trén c¢6 hdu qua
man tinh: hodc lo ling v& nhitng tic dong tiém 4n clia con hoang sg, lo s¢ dai ding vé
cac con hoang so trong tuong lai hodc nhiing thay dbi dang ké trong hanh vi lién quan
dén céac con hoang s¢. Theo d6, nhitng ngudi bi roi loan hoang s¢ trdi qua cac triéu
chirng ngay ca bén ngoai cac giai doan hoang s¢ cu thé. Thong thudng, nhimg thay dbi
binh thuong ciia nhip tim dugc nguoi mic chimg hoang s¢ nhan thdy, khién ho nghi
rang c6 didu gi d6 khong dn & tim hoic ho sap c6 mdt con hoang s¢ khac. Trong mot
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sd trwdng hop, nhén thirc dugce ning cao (ting canh giac) vé hoat dong clia co thé xay
ra trong c4c con hodng so, trong d6 thay dbi sinh 1y nhéan thy dugc bat ky déu dugc
hiéu 13 ciin bénh c6 thé de doa tinh mang (tirc 13 chiing suy nhugc cuc do).
Réi loan 4m anh cudng ché 13 mot loai roi loan lo 4u chu yéu duge dic trung boi
nhitng 4m anh lap di 1ap lai (nhing suy nghi hodc hinh anh dau khd, dai ding va xam
nhap) va cudng ché (thuc giuc thire hién cic hanh vi hoic nghi 1 cu thé). M hinh suy
nghi OCD c¢6 thé duoc vi nhu mé tin di doan vi né lién quan dén niém tin vao mot mébi
quan hé nhan qua ma trén thuc té, mdi quan hé nay khong ton tai. Thudng thi qué trinh
nay hoan toan phi logic; vi dy, viéc ép budc di bd theo mdt khuodn mAu nhit dinh ¢6
thé dugc st dung dé giam b6t ndi 4m anh v8 tac hai sap xay ra. Va trong nhiéu truong
hop, su ép budc hoan toan khéng thé giai thich duoc, chi don gian 13 sy thdi thic hoan
thanh mot nghi 18 do than kinh kich hoat. Trong mét sb it trudng hop, nhitng ngudi
mic OCD chi ¢6 thé trai qua nhitng 4m 4nh, khong c6 su ép budc cong khai nao; chi
mot s& lwong nhé hon nhiéu ngudi méc bi cudng bic.
Mot loai t6i loan lo 4u lén nhét 13 chiing 4m anh sg, bao gém tAt ca céc trudng hgp ma
ndi sg hii va lo du dugc kich hoat béi mot kich thich hodc tinh huéng cu thé. Nguoi
mic thuong ludng trude nhitng hau qua déng s¢ khi gip phai d6i twong khién ho so
hai, c6 thé 1a bat ct tht gi tr dong vat dén vi tri cho dén chit dich co thé.
R&i loan cing thang sau chin thwong hay PTSD la t6i loan lo 4u do trai nghiém chén
thwong. Cang thing sau chén thuong c6 thé xudt phét tir mot tinh hudng khic nghiét,
ching han nhu chién d4u, cudng hiép, tinh hudng bét gift con tin, hodc thdm chi 1a tai
nan nghiém trong. N6 ciing c6 thé 1a két qua ctia viée tiép xuc lau dai (méan tinh) v6i
mot tic nhan gy cing thing nghiém trong, ching han nhu nhitng nguoi linh chiu
dung céc trn chién riéng 1é nhung khong thé dwong dau véi chién dau lién tuc. Céc
triéu chimg phd bién bao gém hdi tuéng, hanh vi tranh né va tram cam.
R4i loan strc khée & phu nit
Sang ché dé xuét phuong phép didu tri tinh trang hoic rdi loan lién quan dén strc khoe
phu nit. Tinh trang hodc t6i loan lién quan dén stic khde phy nit bao gdm, nhung
khong gidi han &, strc khoe va cac 16i loan phu khoa (vi du: hoi chiing tién kinh nguyét
(PMS), rbi loan tAm than tién kinh nguyét (PMDD)), cac van d& mang thai (vi du: sy
thai, ph4 thai), vo sinh va céc 161 loan lién quan (vi du: hdi chimg budng tring da nang
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(PCOS)), céc rbi loan va tinh trang khéc cfing nhu cc vAn d& lién quan dén sitc khoe
tong thé va sirc khoe ctia phu nit (vi du: mén kinh).
Strc khoe va céc rbi loan phu khoa anh huéng dén phu nir bao gdm kinh nguyét va
kinh nguyét khéng déu; strc khoe dudng tiét nidu, bao gdm tiéu khong kiém soat va rdi
loan san chau; va cac rdi loan nhu vay chéng han nhu viém am dao do vi khudn, viém
am dao, u xo tir cung va chirng dau man tinh & 4m ho.
Hoi chimg tién kinh nguyét (PMS) ding dé chi cic triéu chimg vé thé chét va cam xuc
x4y ra trong mdt dén hai tudn truée ky kinh ctia phy nit. CAc tridu chiing khac nhau
nhung cé thé bao gém chay mau, thay dbi tAm trang, nguc mém, thém #n, mét méi,
c4u kinh, mun trimg cé va trim cam.
R&i loan tAm than tién kinh nguyét (PMDD) 1a mdt dang PMS nghiém trong. C4c tri€u
chiing ctia PMDD tuong ty nhu PMS nhung nghiém trong hon va c6 thé can try cong
viéc, hoat dong xa hdi va céac mbi quan hé. Céac triéu chimg PMDD bao g%)m thay d6i
tAm trang, tAm trang chan nan hodc cam gidc vd vong, tirc gian rd rét, xung dot gilra
cac ca thé gia ting, cing thing va lo Au, cdu kinh, gidm hing thl v6i cac hoat dong
thong thuong, kho tap trung, mét mai, thay dbi cam giac thém #n, cAm thiy mét kiém
soat hodc qua tai, cac vAn d& vé giéc ngu, cac vAn dé vé thé chét (vi duy, déy hoi, cing
tirc ngue, phi né, dau du, dau khép hoic co).
Céc vin d& mang thai bao gdm cham séc trude khi mang thai va chim séc truge khi
sinh, sdy thai (sdy thai va thai chét luu), chuyén da sinh non va sinh non, hdi ching dot
t & tré so sinh (SIDS), cho con bu va di tat bam sinh.
Séy thai dung dé chi viéc mang thai tu két thuc, trong vong 20 tudn dau tién cua thai
ky.
Phé thai ding dé chi viéc ¢d y chdm dut thai ky, ¢6 thé duogc thuc hién trong 28 tudn
dau tién cua thai ky.
Vo sinh va c4c rbi loan lién quan bao gdm u xo tit cung, hdi ching budng trimg da
nang, lac ndi mac tir cung va suy budng trimg nguyén phat.
Hbi chimg budng trimg da nang (PCOS) dung dé chi tinh trang rbi loan hé théng noi
tiét & phu nit trong @9 tudi sinh san. PCOS la tap hop céc triéu chimg do noi tiét to
nam ting cao & phu nit. Hau hét phu nit bi PCOS phét trién nhiéu u nang nhé trén
budng trimg cia ho. Céc triéu chimg ctia PCOS bao gb6m kinh nguyét khong déu hoic
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khong ¢6 kinh nguyét, kinh nguyét ra nhiéu, long co thé va mat du thira, mun tring cé,
dau ving chau, khé mang thai va cic mang da day, sim mau, muot nhu nhung. PCOS
c6 thé lién quan dén céc tinh trang bao gdm bénh tidu dudng typ 2, béo phi, ngung thé
khi ngt do tic nghén, bénh tim, rbi loan tAm trang va ung thu ndi mac tir cung.

Céc r6i loan va tinh trang khéc chi anh hudng dén phu nit bao gdbm hdi ching Turner,
héi ching Rett va ung thu budng trimg va cd tir cung.

Céc vén dé lién quan dén sirc khoe téng thé va stc khoe ciia phu nit bao gdm bao luc
d6i v6i phu nit, phu nit khuyét tat va nhitng thach thirc riéng ctia ho, bénh loing xwong
va strc khée xuong cling nhu mén kinh.

Man kinh ding dé chi 12 thang sau ky kinh nguyét cudi ciing ctia phu nit va déanh déu
su két thic cua chu ky kinh nguyét. Thoi ki mén kinh thudng xay ra & phu nit 40 hoic
50 tudi. Céc triéu chung thé chat nhu bdc hoa va cac triéu chimg cam xic ctia thoi ky
man kinh c6 thé 1am gi4n doan gidc ngu, giam ning lugng hodic gy ra lo au hodc cam
gidc budn ba hodc mit mat. Man kinh bao gdm man kinh tr nhién va man kinh phiu
thuét, 14 mot loai man kinh bét nguén tir mot su kién nhu phiu thuat (vi du: cit tir
cung, cit budng trimg; ung thu). N6 dwoc gy ra khi budng trimg bi tdn thwong

nghiém trong, vi dy, btc xa, hoa tri hodc céc loai thuoc khac.

Dong kinh

Hop chit c6 cong thirc (I), hodc mubi duge dung, hoic ché phim dugc dung cia
chung, ¢6 thé dugc str dung trong phwong phép duge mo ta trong ban mo ta nay, vi du
trong viéc diéu tri ching rbi loan dugc mo ta trong ban md ta nay ching han dong
kinh, trang thai dong kinh, hodc con co giat.

Dong kinh 1a ching 161 loan ndo duogc dic trung bdi cac con co giat 1dp di 13p lai theo
thoi gian. Céc loai dong kinh c6 thé bao gbém, nhung khong giéi han & dong kinh toan
thé, vi du, dong kinh ving ¥ thirc & tré em, dong kinh giat co & thiéu nién, déng kinh
c6 con co giat khi thuc giéc, hdi chirng West, hdi chiing Lennox-Gastaut, dong kinh
mot phan, vi du: dong kinh thiy thai duwong, dong kinh thuy tran, dong kinh khu tra
lanh tinh thoi tho 4u.

Qua trinh hinh thanh dong kinh
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Céc hop chit va phwong phap dugc md ta trong ban md ta nay c6 thé duoc sir dung dé
didu tri hodic ngan ngura sy hinh thanh qué trinh hinh thanh dong kinh. Qua trinh hinh
thanh ddng kinh 13 mdt qué trinh din din ma mot bd ndo binh thudng phat trién ching
dong kinh (mdt tinh trang mén tinh trong d6 cic con co giat xay ra). Qua trinh hinh
thanh dong kinh 13 két qua cua tén thuong t& bao thin kinh do chan thwong ban diu (vi
dy, trang thai ddng kinh).

Trang thai dong kinh (SE)
Trang thai dong kinh (SE) c¢6 thé bao gdm, vi du, trang thai dong kinh co git, vi du,
trang thai dong kinh sém, trang thai dong kinh x4c lap, trang thai dong kinh dé khang,
trang thai dong kinh siéu dé khang; trang thai dong kinh khong co giat, vi du, trang
thai dong kinh toan thé, trang thai dong kinh mot phén phtrc tap; cac phong dién dang
dong kinh toan thé theo chu ky; va cac phong dién dang dong kinh 1&ch bén theo chu
ky. Trang thai dong kinh co giat dugc dic trung boi sw ¢6 mét cua cic con co giat cua
trang thai dong kinh co giat, va cé thé bao gdm trang thai dong kinh sém, trang thai
dong kinh x4ac 14p, trang thai dong kinh dé khéng, trang thai dong kinh siéu d& khang,
Trang thai dong kinh sém dwoc diéu tri bang lidu phép dau tién. Trang thai dong kinh
xac 14p dugc dic trung bdi cac con co giat cua trang thai dong kinh van tdn tai mic du
da duoc diéu tri béng liéu phap dau tién, va litu phép budc hai dugc thuc hién. Trang
thai dong kinh dé khang duoc dic trung béi cac con co giat ca trang thai dong kinh
van ton tai mic do da dugc didu tri bing liéu phap déu tién va liéu phap budc hai, va
thuong duoc sit dung thubc gdy mé toan than. Trang thai dong kinh siéu dé khang
duoc dic trung bdi cac con co gidt cla trang thai dong kinh van ton tai mac du da
duogc didu tri bang lidu phap dau tién, liéu phap budc hai, va gdy mé toan thén trong 24
gi¢ hodc hon.
Trang thai ddng kinh khong co giat co thé bao gom, vi du, trang thai dong kinh khong
co giat cuc bo, vi duy, trang thai dong kinh mot phﬁn phtic tap khong co gidt, trang thai
dong kinh cuc bd don gian khong co giat, trang thai dong kinh khong co giat kho thay;
trang thai dong kinh toan thé khong co giat, vi dy, trang thai dong kinh khong co giat
véng y thtrc khoi phat mudn, trang thai dong kinh khong co giat véng vy thirc khong
dién hinh, hoic trang thai dong kinh khong co giét véng vy thirc dién hinh.
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Hop chét c6 cong thirc (I) hodc mubi dugc dung, hodc ché phim dugce dung cia chung,
cling c6 thé dugc si dung lam bién phap du phong cho dbi tuong méc rdi loan CNS vi
duy, chin thwong so n#o, trang thai dong kinh, vi du, trang thai dong kinh co giat, vi du,
trang thai dong kinh sém, trang thai dong kinh x4c l4p, trang thai dong kinh dé& khéng,
trang thai dong kinh si€u dé khang; trang thai dong kinh khdong co giat, vi du, trang
thai dong kinh toan thé, trang théai dong kinh mot phﬁn phtrc tap; céc phong dién dang
dong kinh toan thé theo chu ky; va cac phong dién dang dong kinh 1éch bén theo chu
ky; trude khi khéi phéat co giét.

Con co giat
Con co git 13 nhitng phat hién vé thé chat hodic nhitng thay ddi trong hanh vi x4y ra
sau mot dot hoat dong dién bit thuong trong ndo. Thuit ngit "con co giat" thudng
duwoc st dung thay thé cho “co gidt”. Co giat 1a khi co thé ctia mot ngudi rung lic
nhanh va khong thé kiém soat dugc. Trong khi co giét, cic co clia ngudi d6 co lai va
ndi long 13p di 1ap lai.
Dua trén loai hanh vi va hoat ddng ctia ndo, con co giat dugc chia thanh hai loai 16n:
toan thé va mot ph?m (con goi 1a cuc bd hodc khu trr). Viéc phéan loai loai con co gidt
gitip bac si chan do4n bénh nhan c6 bi dong kinh hay khong.
Con co giit toan than dugc tao ra boi cic xung dién tir toan bd ndo, trong khi con co
giat mot phan duoc tao ra (it nhét 1a ban déu) bsi cac xung dién trong mot phan twong
dbi nho ctia ndo. Phan nfo tao ra cac con co giat doi khi dugc goi 1a cuc bo.
Cé sau loai con co giat toan thé. Phd bién nhét va kich tinh, va do d6 duoc biét dén
nhiéu nhét, 1a co giat toan thé, con dugc goi 1a con dong kinh 16n. Trong loai con co
gidt nay, bénh nhan mét y thirc va thuong guc xudng. Sau khi mit y thtic, co thé bi té
cung toan than (dugc goi 1a giai doan "co cung" cua con dong kinh) trong 30 dén 60
gidy, sau d6 1a giat manh (giai doan "co giat") trong 30 dén 60 gidy, sau d6 bénh nhan
di vao mot gidc ngu sdu (giai doan "sau con bénh" hodc sau con dong kinh). Trong con
co gidt 16n, chan thuong va tai nan ¢ thé xay ra, chang han nhu cén vao ludi va tiéu
khong tu chu.
Co giat do vang mit gy ra tinh trang mét ¥ thic trong thoi gian ngén (chi vai gidy)
v6i it hodc khong c6 triéu chirng. Bénh nhén, thuong 13 tré em, thuong lam gidn doan
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mdt hoat dong va nhin chim chdm mot cach vo hdn. Nhitng con co gidt ndy bat dau va
két thic dot ngdt va c6 thé xay ra nhidu 1an trong ngdy. Bénh nhan thudong khong nhan
thire duoc rﬁng ho dang 1én con co giat, ngoai trir viéc ho c6 thé nhan thirc duge “mét
thoi gian”.

Co gi4t co bao gdm cic con giat 1é té, thudng & ca hai bén co thé. Bénh nhan d6i khi
mo ta cic con gidt nhu mot cu séc dién ngén. Khi bi bao luc, nhiing con co giat nay co6
thé dan dén viéc 1am roi hodc ném dd vt mét cach khong chu y.

Co giat vo tinh 1a nhiing con giat 13p di ldp lai, nhip nhang li€én quan dén ca hai bén co
thé cting mét lc.

Céc con co gidt tang truong luc dugce déc trung bdi su cdng ciing cla cic co.

Co giat mét truong luc bao gém mét trrong luc co ddt ngdt va no6i chung, dic biét 1a &
cénh tay va chan, thuong din dén nga.

Céc con co gidt dugc mé ta & day c6 thé bao gdm con co giat dong kinh; con co giat
cép tinh 13p di ldp lai; co giat cum; co giat lién tuc; co giat khong ngung; co giat kéo
dai; co giat tai phat; dong kinh trang thai dong kinh, vi duy, dong kinh trang thai co git
chiu dung duoc, ddng kinh trang thai khong co giat; co giat chiu Itra; dong kinh rung
giat co; dong kinh co ctng; dong kinh co cing - co giét; co giat tirng phéan don gian;
co gidt timg phan phirc tap; co giat toan thé tht hai; dong kinh ving mit khong dién
hinh; khdng c¢é nhitng con dot quy; co giat mét truong luc; co giat Rolandic lanh tinh;
co gidt do sdt; co giat cam xic; co giat khu trd; co giat dang gel; co git toan than khoi
phét; co thit & tré so sinh; co giat Jacksonian; co gidt co hai bén 16n; co giat da b; co
giat khdi phat & tré so sinh; co giat vé dém; co giat thuy chdm; co gidt sau chén
thwong; co gidt tinh té; co giat Sylvan; co gidt phan xa thi giac; hodc co giat do cai
nghién. Theo mot s6 phuong 4n, con ddng kinh 1a con dong kinh toan than lién quan
dén hoi chimg Dravet, hoi ching Lennox-Gastaut, phirc hgp xo cing ¢6 ¢, hdi ching

Rett hodc bénh dong kinh ¢ tré em nit PCDH19.

Réi loan van ddng

Pugc mb ta ¢ day 1a cac phuong phap diéu tri ri loan van dong. Nhu dugc st dung &

day, “rbi loan van dong” dung @& chi nhidu bénh va rbi loan ma lién quan dén r6i loan

van dong tang kali huyét va cac bét thudng c6 lién quan trong kiém so4t co. Ri loan
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van dong léy lam vi du bao gém, nhung khong giéi han &, bénh Parkinson va hoi
ching Parkinson (dugc dinh nghia cu thé boi van dong cham), loan truong lyc co, muia
giat va bénh Huntington, that diéu, run (vi duy, run vO6 cédn), rung giat co va giat minh,
tic va hQi chimg Tourette, hdi chiing chan khong yén, hdi ching ngudi cliing, va cac
rdi loan dang di.
Run
Céc phwong phap dwoc md ta trong ban md ta nay c6 thé duge ding dé didu tri run, vi
du hop chét c6 cong thirc (I) c6 thé duge ding dé didu trj run tiéu ndo hogic run chi v,
run do loan truong lwc co, run vo cén, run tu thé dang, run do Parkinson, run sinh ly,
run do t4m 1y, hodc run rubral. Run gdm c6 céc rbi loan di truyén, thoai hoa va vb cin
chéng han nhu bénh Wilson, bénh Parkinson, va run vo cin, theo tuwong tng; cic bénh
chuyén hoéa (vi dy, bénh v& tuyén giap-can giap, bénh gan va bénh ting dudng huyét);
bénh than kinh ngoai bién (li€én quan dén Charcot-Marie-Tooth, Roussy-Levy, bénh
dai thdo duong, hoi chitng dau cuc bd phire tap); chét doc (nicotin, thiy ngan, chi, CO,
Mangan, asen, toluen); do thudc gay ra (thubc ngu, thube chbng trdm cam ba vong,
lithi, cocain, ruou, adrenalin, thudc gidn phé quan, theophyllin, cafein, steroit,
valproat, amiodaron, hormon tuyén giap, vincristin); va r6i loan tAm thdn. Run 14m
sang c6 thé duoc phan loai thanh run sinh 1y, run sinh 1y ting cuwdng, hoi chimg run vo
cin (bao gdm run v vin dang kinh dién, run tu thé ding nguyén phat, va run tiy
nhiém vu va vi tri ding), run do loan truong lyc co, run do Parkinson, run tiéu ndo,
run Holmes (t&c 13, run rubral), run vom khau céi, run do than kinh, run gy ra do
thudc hoic chét doc, va run do tAm ly.
Run 1a su co co va gidn co khong ty chi, d6i khi nhip nhang, cé thé lién quan dén su
dao dong hodc co gidt cia mot hodc nhiéu bd phan co thé (vi du, ban tay, canh tay,
mét, mat, dau, day thanh dé1i, than ngudi, chéan).
Run tiéu ndo hoic run chil y run cham, lan rong clia cac chi xay ra sau mot cir dong co
cht dich. Run tiéu ndo 12 do céc tén thuong trong hodc ton thuong dbi véi tidu ndo do,
vi du, khdi u, d6t quy, bénh tat (vi du, bénh da xo cimg, rdi loan thoai hoéa di truyén).
Run do loan truong luc co xay ra & c4 thé bi anh hudng béi loan truong luc co, rdi
loan van dong trong do6 su co co khong ty chu kéo dai giy ra cac chuyén dong vin
x04n va lap di lap lai va/hodc gdy dau dén va cac tu thé hodc vi tri ding bat thuong.
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Run do loan trrong luc co ¢6 thé anh hudng dén co bt ky trén co thé. Run do loan
trrong luc co xay ra khong thuong xuyén va thuong c6 thé thuyén giam bing cach
nghi ngoi hoan toan.

Run v6 cédn hodc run v6 cén lanh tinh 13 loai run phé bién nhét. Run vo cin c6 thé 1a
nhe va khong tién trién & mot ) nguoi, va ¢o thé tién trién cham, khoi phéat & mdt bén
than nhung s& anh huéng dén ca hai bén thin trong vong 3 nim. Ban tay thudong bi anh
huéng nhidu nhét, nhung du, giong néi, ludi, chan va than ngudi ciing c6 thé bi anh
hudng. Tan sb run c6 thé giam khi ngudi bénh gia di, nhung mic dd nghiém trong c6
thé tang lén. Cam xUc dang cao, cing théng, s6t, suy kiét co thé, hoac dudng huyét
thip ¢6 thé din dén run va/hodc 1am ting mic d6 nghiém trong cla run. Céc tridu
chung thudng tién trién theo thoi gian va ¢ thé quan sat thay va dai ding sau khi khéi
phét.

Run tu thé dimg dugc dic trung béi sw co co nhip nhang nhanh (vi du, tan s6 16n hon
12 Hz) xay ra & chin va than ngudi ngay sau khi ding ddy. Cam thdy chu6t rat & dui
va chin va bénh nhan c6 thé run rdy khong kiém soat khi duoc yéu cdu dimg tai chd.
Run tu thé dimg c6 thé xay ra & bénh nhan méc run vo can.

Run do Parkinson gdy ra do ton thuong cc cdu triic bén trong ndo ma kiém so4t vin
dong. Run do Parkinson thuong 14 tién than ctia bénh Parkinson va thudng dugc coi 13
hanh dong ban tay “ldn tron vién thudc” ma ciing ¢6 thé anh huéng dén cim, moi,
chan va than nguoi. Khéi phat cia run do Parkinson thuong bat dAu sau tudi 60.
Chuyén dong bat diu & mot chi hodc mot bén than va cb thé tién trién dén khi gbém ca
bén than con lai.

Run sinh 1y ¢6 thé xay ra & ngudi binh thuong va khong c6 ¥ nghia 1dm sang. Run sinh
Iy ¢6 thé quan sat thdy & tat ca cdc nhom co tw chi. Run sinh 1y ¢6 thé gay ra do mot
s6 loai thudc, cai regu hodc céac tinh trang y hoc bao gém tuyén giap hoat dong qua
mirc va ha dudng huyét. Run vé co ban ¢ tan sd khoang 10 Hz.

Run do t4m 1y hodc run cudng loan c6 thé xay ra khi nghi ngoi hoic trong chuyén
dong vé tu thé hodc dong hoc. Bénh nhan méc run do tdm 1y c6 thé bi rbi loan chuyén

dbi hozic bénh tAm théan khac.

100



53441 101/244

Run rubral dugc dac trung bdi run tan s6 chm thé c6 thé xuit hién khi nghi ngoi, & tu
thé va ¢6 chu dich. Run lién quan dén tinh trang ma anh huéng dén nhan dé trong nio
gifta, cc con dot quy bét thuong dang kinh dién.
Bénh Parkinson anh huéng dén céc té bao than kinh trong nfo ma san xuit dopamin.
Céc tridu chimg bao gém cting co, run va cac thay ddi trong 10i néi va dang di. Hoi
chimg Parkinson dugc dic trung badi run, van dong cham, cing co va mét 6n dinh tu
thé. Hoi ching Parkinson c6 chung tri€u ching véi bénh Parkinson, nhung 1a tri€u
chting phtc tap hon bénh thoai hoa than kinh tién trién.
Loan truong luc co 1a r6i loan véan dong dac trung bdi co co kéo dai hodc khong lién
tuc gay ra cac cir dong hodc tu thé bét thuong, thuong 13 13p di lip lai. Cac chuyén
dong do loan truong luc co c6 thé dugc rap khuon, vin x04n, va c6 thé rung git. Loan
truong luc co thuong khéi phét hoic trd nén tdi t& hon boi hanh dong ¢6 chi ¥ va lién
quan dén sy kich hoat co qua miec.
Mua giat 12 rbi loan than kinh dic trung béi cac cir dong gist khong chi y thudong anh
huéng dén vai, héng va mit. Bénh Huntington 13 bénh di truyén khién cac t& bao than
kinh trong nfo bi dao thai. Cac triu ching bao gém cit dong khong kiém so4t, vung
vé va céc vn dé vé thang béng. Bénh Huntington c6 thé can tré viée di lai, noi chuyén
va nudt.
Thét didu ding dé chi viéc mét kiém soat hoan toan céc cit dong cla co thé, va c6 thé
anh huéng dén cac chuyén déng ctia ngén tay, ban tay, canh tay, chan, co thé, 101 n6i
va mit.
Rung giat co va gidt minh 1a sy dap tng dbi v6i mot kich thich dot ngdt va bét ngd, cé
thé 12 4m thanh, xuc giéc, thi gidc hodc tién dinh.
Tic 12 mot chuyén dong khong tu chi thuong khéi phat dot ngdt, ngén, lap di lap lai
nhung khong theo nhip diéu, thuong bét chudc hanh vi binh thuong va thuong xay ra
ngoai nén tang cta hoat dong binh thuong. Tic co thé duoc phan loai 1 tic thudc van
dong hodc thuc 4m thanh, tic van dong lién quan dén cac chuyén dong trong khi tic
4m thanh lién quan dén am thanh. Tic c6 thé duoc ddc trung 1a don gian hodc phuc
tap. Vi dy, tic van ddng don gidn chi lién quan dén mot sb co gidi han ¢ by phén co thé
cu thé. Hoi ching Tourette 13 mot rbi loan tm than kinh di truyén khoi phat tr thoi
tho 4u, duge dic trung béi nhiéu tic van dong va it nh4t mot tic 4m thanh.
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Hdi chimg chan khéng yén 13 rdi loan than kinh van dong cam gi4c dic trung béi cam
gidc mudn ctr dong chin quéa mirc lac nghi.

Hbi chimg ngudi cung 13 rdi loan vAn dong tién trién, dic trung bdi cac con co thét
gy dau khong tur chii va cing co, thudong lién quan dén lung dudi va chan. Thuong
din dén dang di co cimg v6i chimg wdn c6t séng thit lung kéo dai. Thuong quan sat
théy su bt thudng déc trung trén cac ban ghi dién co (EMG) véi hoat dong don vi van
dong lién tuc ctia cac co doc truc. Cac bién thé bao gdm “hoi ching cimg chi” gy ra
héi chimg co cting cuc bd thudng anh huéng dén dau xa chan va ban chan.

Réi loan dang di dung dé chi su bat thuong trong cach di lai hoic phong cich di lai, 1a
két quéa ctia nhitng thay dbi v& than kinh co, khép, hodic nhimg thay dbi khac cta co
thé. Déang di dugc phan loai theo hé thdng chiu trach nhiém vé van dong bat thudng,
va bao gbém dang di liét nira nguoi, dang di liét hai chi, dang di. do bénh than kinh,
dang di do bénh co, déng di parkinson, dang di dang mua von, dang di thit diéu va

déng di cdm giéc.

Gay mé / An than
Gay mé 1a trang thai gy ra do dugc ly va co thé d4o nguoc ciia mét tri nhé, giam dau,
mAt dap (mg, mét phan xa co xwong, dap Gng cing thing giam, hoic tat ca nhitng didu
nay xay ra dong thoi. Nhitng tic dung nay c6 thé thu duge tir thube don 1é cung clp su
két hop chinh x4c cia cac tac dung, hodc doi khi véi su két hop ctia cac thube (vi du,
thubc ngu, thude an than, thuc gay liét co, thube giam dau) dé dat dugc nhiing két
quéa két hop rat cu thé. Gay mé cho phép bénh nhan vuot qua phau thuét va cic thu
thuat khac ma khong gap khé khidn va dau dén ma ho dang 1€ phai trai qua.
An thén 13 giam tinh d& c4u hoic kich dong b%ng cach st dung duogc chét, n6i chung la
dé tao thuén loi cho mot thu tuc y té hodc quy trinh chan doan.
An thin va giam dau bao gdbm mot chudi cac trang thai c6 ¥ thuc lién tuc, tir an than
tb1 thidu (chdng lo au) dén gay mé toan than.
An thin ti thiéu con duge goi la chéng lo au. An than ti thiu 14 trang thai do thubo
gy ra, trong d6 bénh nhan dap tng binh thudng véi cac ménh 1énh bang 10i n6i. Chirc
nang nhén thic va sy phéi hop c6 thé bi suy giam. Chirc ning thd va tim mach thuong
khong bi anh hudng.
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An thdn/giam dau trung binh (an thin tinh) 13 tinh trang suy gidm v thirc do thubc gay
ra, trong d6 bénh nhan dap tng c6 chu dich véi ménh 1énh béng 161 noi, tu minh hodc
kém theo kich thich xtic gidc nhe. Thuong khéng can can thiép dé duy tri duong thé
cta bénh nhan. Thong khi ty phat thuong 13 di. Chitc nang tim mach thuong dugce duy
tri.

An thin/giam dau sfu 13 tinh trang suy giam y thirc do thudc gy ra, trong d6 bénh
nhan khong dé dang bi kich thich, nhung phan ting ¢6 muc dich (khong phai 1a phan
xa rut lui khoi mot kich thich gy dau dén) sau khi bi kich thich 1ap lai hodc gy dau
dén. Chure nang thé doc lap co thé bi suy giam va bénh nhén c6 thé yéu cau su hd trg
d& duy tri dudng thd ctia bénh nhan. Théng khi tw phét c6 thé khong di. Chirc ning
tim mach thuong dugc duy tri.

Gay mé toan than 13 tinh trang méat ¥ thirc do thubc gay ra, trong d6 bénh nhan khong
bi kich thich, thAm chi khi ¢6 céac kich thich gdy dau dén. Kha ndng duy tri chic ning
th¢ doc 14p thudmg bi suy giam va thudong cin hd tro dé duy tri dudng thd ciia bénh
nhan. Thong khi 4p luc duong c6 thé dugc yéu ciu do thong khi tu phat giam hodc suy
giam chirc nang thin kinh co do thuéc.

An than trong trung tAm hoi strc tich cuc (ICU) cho phép bénh nhén suy giam nhan
thirc v& mdi truong va giam phan ng ctia ho véi kich thich bén ngoai. N6 ¢6 thé dong
vai trd quan trong trong viéc chadm séc bénh nhéin méc bénh trAm trong va bao gém
mot loat cac bién phép kiém soat triéu chimg ma s& khac nhau giita cac bénh nhan va
gifta cac ca thé trong subt qué trinh méc bénh cia ho. An thin muc dd ning trong
cham séc dac biét d3 duoc sir dung dé tao diéu kién thuan loi cho viéc dung nap éng
n6i khi quan va ddng bd héa may thd, thudng véi tdc nhan phong bé than kinh co.
Theo mdt sb phuong 4n, an thin (vi du, an than kéo dai, an than lién tuc) dugc giy ra
va duy tri trong ICU trong mot khoang thoi gian kéo dai (vi du, 1 ngay, 2 ngay, 3
ngdy, 5 ngdy, 1 tudn, 2 tuin, 3 tuln, 1 thang, 2 thang). Chét an than kéo dai ¢ thé co
thoi gian tac dung kéo dai. Chét an than trong ICU c6 thé c6 thdi gian ban thai cubi
cung ngén.

An thén va giam dau theo quy trinh, con dugc goi 1a an than tinh, 12 k¥ thudt st dung

thubc an than hoic chit phan ly c6 hogc khong c6 thudc giam dau dé tao ra trang thai
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cho phép dbi twgng chiu dung dugce cac thu thuat kho chiu trong khi duy tri chitc néng
h6 hip.

Sang ché con mo ta & ddy céc phuong phap cai thién mot hodc nhiéu triéu chimg cta
tinh trang v& hd hip & dbi tuong, bao gdm viéc cho dbi twong nay dung lwong hitu
hi€u cua hop chét hodc ché phém dugc dugc mo td trong bdn mo ta nay (vi du, hop
chét ¢6 cong thirc I, hodc mubi duoc dung cia chung, hodc ché phdm chia hop chit c6
cong thie I, hodc mubi dugc dung cta ching).

Theo mdt khia canh, sang ché d& xuét phuong phap diéu tri dbi tuong trong d6 dbi
turong nay bidu hién mét hodc nhiéu triéu ching ciia tinh trang vé ho hip va/hoic dugc
chén doan méc tinh trang v& ho hip, bao gdm viéc cho ddi twong nay sir dung luong
hitu hiéu cia hop chit hodc ché phidm dugc dugc md ta trong ban mo ta ndy (vi du,
hop chét ¢6 cong thire I, hodc mubi dugc dung cta chung, hodc ché phém chira hop
chét c6 cong thirc I, hodc mudi duge dung cia ching).

Theo mdt sb phuong 4n, sang ché du liéu phwong phép didu tri d6i tuong bao gdm
viéc cho dbi twong nay sir dung hop chét hodc ché phim duogc dugc md ta trong ban
mo t4 nay (vi du, hop chét ¢6 cong thirc I, hodc mubi duge dung cta ching, hodc ché
pham chita hop chat c6 cong thirc I, hogic mudi duge dung cua ching), trong d6 dbi
trgng méc tinh trang vé hé hap.

Theo mot s& phuong 4n, viée st dung hop chét hodc ché phdm duoc dugc mo ta trong
ban md ta nay (vi du, hop chét c6 cong thirc I, hodc mudi dugc dung ctia ching, hodc
ché phim chira hop chét c6 cong thirc I, hodc mudi duoc dung cua ching) cho dbi
trong biéu hién céc tridu ching cia tinh trang v& ho hip, c6 thé din dén lam giam
muc d6 nghiém trong cia modt hodc nhiéu triéu ching cta tinh trang vé hd hép hoic
1am tr& hodc lam chim sy phaét trién cia mdt hoic nhiéu triéu ching cia tinh trang vé
hé hép.

Theo mdt sb phuong an, dbi tuong méc tinh trang vé ho hép da hodc dang dugc diéu
tri v6i théng khi co hoc hodce oxy. Theo mot s6 phuong 4n, d6i twong mic tinh trang
vé ho hép da hodc dang dugce diéu tri voi thong khi co hoc.

Theo mdt sb phuong an, hop chit hoic ché phdm duoc duge md ta trong ban md ta
nay (vi dy, hop chét c6 cong thirc I, hodc mudi duoc dung cia chung, hodc ché phim

chira hop chét c6 cong thic I, hodc mubi dugc dung ctia chiing) dugc st dung cho abi
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twong ma dang hodc da dugc diéu tri v6i théng khi co hoc. Theo mét sb phuong an,
viéc stt dung hop chit hodc ché phém duge dugec mo ta trong badn md ta nay (vi du,
hop chét c6 cong thirc I, hoic mubi duoc dung ciia chung, hodic ché phém chtrta hgp
chat c6 cong thirc I, hoic mubi duge dung cia chung) tiép dién trong subt qué trinh
didu tri ctia bénh nhén vé6i théng khi co hoc. Theo mét sb phwong 4n, viée st dung hop
chét hodc ché phdm dwoc dwoc md ta trong ban mo ta nay (vi du, hop chat c6 cong
thtre I, hodc mubi duoc dung cda chiing, hodc ché phém chtra hop chét c6 cong thic I,
hoic mubdi dugc dung cia chung) tiép dién sau khi bénh nhan da két thuc diéu tri thong
khi co hoc.

Theo mot sb phuong an, hop chét hoic ché phim dugc dugc md ta trong ban mé ta
nay (vi du, hop chét c6 cong thire I, hosic mudi duoc dung ctia chiing, hoic ché phim
chira hop chét c6 cong thie I, hodc mubdi duoc dung ciia ching) duge sir dung cho d6i
tuong ma dang tiép nhan hodc da tiép nhan diéu tri v6i thudc an than. Theo mét sb
phwong an, thudc an than 13 propofol hoic benzodiazepin.

Theo mdt sb phuong &n, sang ché bao gém viéc cho dbi tuong can diéu tri st dung
hop chét hodc ché phim dugc dugc md ta trong ban mo ta nay (vi dy, hop chét ¢6
codng thire I, hodc mudi duoc dung cia ching, hosc ché phdm chira hop chit c6 cong
thie I, hodic mudi duge dung cla ching) vé6i luong di dé 1am tang mc bdo hoa oxy
trong méau. Theo mét sb phurong an, mic bdo hoa oxy trong mau duge do bang cach
dung may do mutc bdo hoa oxy theo mach dép. 7

Theo mot s& phuong 4n, sang ché du liéu phuong phép diéu trj con bdo xytokin & bénh
nhan. Theo mot sé phuong an phuong phép didu tri con bdo xytokin bao gdm budc
cho bénh nhan st dung hop chit hodc ché phim dugc duge mo ta trong ban mo ta nay
(vi du, hop chét ¢c6 cong thirc I, hoac mubi dugc dung cua ching, hodc ché phém chira
hop chit c6 cong thirc I, hodc mubi dugc dung cta ching). Theo mot s6 phuong 4n,
triéu chirng ctia con béo xytokin 13 viém phdi. Theo mdt s6 phuong 4n, bénh nhan trai
qua con bdo xytokin c6 hoi chiing suy ho hép cip (ARDS).

Tinh trang vé ho hép

Theo mét sb phuong an, d6i tuong mic tinh trang vé ho hép dang mic ching suy hd

hép. Theo mdt s& phuong 4n, chiing suy ho hép bao gdm chiing suy hd hép cép.
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Theo mét s6 phwong 4n, dbi twong méc tinh trang v& hd hip c6 thé biéu hién mot hodc
nhiéu tridu chimg dwoc chon tir nhém bao gdm bénh ting dap tng dudng thd, chirng
viém md phdi, chimg ting man cam phdi, va chimg dau phdi lién quan dén viém.

Theo mét sb phuong an dbi trong méc tinh trang vé hd hip c6 thé biéu hién chimg
viém mé phdi. Theo médt sb phuong 4n, chimg viém mé phdi 1a viém phé quan hoic
vién gian phé quan. Theo mét sb phuong 4n, ching viém mé phdi 13 bénh viém phdi.
Theo mét s& phuong 4n, bénh viém phdi 13 bénh viém phdi lién quan dén may thé
hodc bénh viém phéi méc phéi trong bénh vién. Theo mot sb phuong an, bénh viém
phéi 14 bénh viém phdi lién quan dén may tho.
Theo mdt sb phuong an, viéc sit dung hgp chét hodc ché pham duogc dugc mo ta trong
ban md ta nay cho dbi twong biéu hién cic tridu ching cia tinh trang vé ho hip, dan
dén 1am gidm méc d6 nghiém trong ciia chimg suy hd hép & dbi twong mic tinh trang
v& ho hip hodc 1am tré hodc 1am chadm sy phat trién clia chimg suy ho hép & d6i tuong
mic tinh trang v& hd hép.
Theo mot sb phuong 4n, viée sir dung hop chit hodc ché phim dugc duge mo ta trong
ban mo6 ta nay (vi du, hop chét c6 cong thirc I, hodc mubi duge dung cta ching, hodc
ché phdm chira hop chét c6 cong thirc I, hoic mudi duge dung cua ching) cho dbi
tugng biéu hién céc triéu chiing ctia tinh trang vé hd hép, din dén l1am gidm muc do
nghiém trong cua bénh ting dap Gng duong thd & d6i twgng mic bénh lién quan dén
virut corona hogc 1am tr& hodc 1am cham su phét trién cta bénh ting dép Gmg dudng
thd & dbi tugng méic tinh trang vé hd hip.
Theo mot s6 phuong an, viéc st dung hop chit hodc ché phém dugc duge mo ta trong
ban md ta nay (vi du, hop chét c6 cong thire I, hodc mudi dugc dung ctia chiing, hoic
ché phidm chira hop chét c6 cong thirc I, hodc mudi duoc dung cua ching) cho dbi
tuong bidu hién céc triéu chiing cla tinh trang v& ho hép, din dén lam giam muc do
nghiém trong cla ching viém mo phéi & dbi tugng méc tinh trang vé ho hip hoic lam
tr& hodc 1am cham su phat trién ctia chiing viém mo phéi & ddi twong mic tinh trang
v& ho hip. Theo mot sd phwong 4n, viéc stt dung hop chét hodc ché phdm duoc dugc
md ta trong ban mo t& nay (vi dy, hop chét c6 cong thure I, hodc mudi duge dung cua
chung, hoic ché phdm chia hop chit c6 cong thuc I, hoic mudi duge dung ctia chiing)
cho dbi twong biéu hién cac triéu ching cta tinh trang v& ho hip, dan dén lam giam
106



53441 107/244

mirc d§ nghiém trong ctia bénh viém phdi & ddi twong méc tinh trang vé hd hip hoic
1am tr& hodc 13m chim sy phat trién ciia bénh viém phdi & d6i twong méc tinh trang vé
ho hép.
Theo mét s& phuong 4n, viée st dung hop chit hodc ché phim duoc duge mo ta trong
ban md t4 nay (vi dy, hgp chét ¢6 cong thic I, hodc mubi duge dung cta ching, hoic
ché phim chira hop chit c6 cong thic I, hodc mudi duge dung cua chung) cho dbi
tuong biéu hién céc triéu ching cua tinh trang vé ho hap, dan dén 1am giam mirc dd
nghiém trong cia chimg ting min cam phdi & d6i twong méc tinh trang vé ho hip hoic
Jam tr& hodc 1am cham su phét trién ciia ching ting min cam phdi ¢ dbi twong mic
tinh trang v& ho hép.
Theo mot sd phuong é&n, viéc sit dung hgp chét hodc ché phém duge duge mo ta trong
ban mé ta nay (vi du, hgp chét c6 cdng thuc I, hodc mubi duge dung ctia chung, hoac
ché phim chira hop chit c6 cong thirc I, hodc mubi duwoc dung cla ching) cho dbi
tuong bidu hién cac tridu chung cua tinh trang vé h6 hip, din dén lam giam muc do
nghiém trong cua chimg dau phdi lién quan dén viém ¢ ddi twong mic tinh trang v& ho
hép hodc lam tr& hodc 1am chim su phat trién cua chimg dau phdi lién quan dén viém
& dbi twong méc tinh trang vé ho hép.
Theo mot sd phuong 4n, dbi twong méc tinh trang vé hd hip dang trai qua hogc di trai
qua viéc didu tri bénh viém, ching xo hoa, giai doan xo hoa, bénh nghén phdi man
tinh, bénh u hat (hoac bénh u hat & phéi) hodc bénh hen/ching viém lién quan dén
bénh hen.
Theo mot sb phuong an, dbi twong biéu hién céc triéu ching cta bénh hen va/hoic
duoc chin doan 1a méc bénh hen. Theo mdt sb phuong an, dbi tuong dang hodc da trai
qua con hen.
Theo mot s& phuwong an, ddi twong dang trai qua hogc da trai qua viéc diéu trj chimg
x0 hoa hodc giai doan xo hoa. Theo mdt sé phuong 4n, ching xo hda ndy 1a ching xo
hoa nang.
Theo mot s6 phuong 4n, tinh trang v& ho hip 12 két qua cla va/hodc lién quan dén
bénh hodc tinh trang dugc chon tir nhém bao gdm chimg xo héa nang, bénh hen,
COPD do khoéi, viém phé quan man tinh, viém mii xoang, chimg tdo bon, viém tuyén
tuy, suy tuyén tuy, vo sinh nam do khéng c6 6ng dn tinh hai bén bam sinh (CBAVD),
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bénh phéi nhe, bénh u hat & phéi, viém tuyén tuy vo can, viém phé quan phdi di ung
do nhiém nim ctic (ABPA), bénh gan, bénh khi phé thiing di truyén, bénh huyét sic tb
di truyén, sy thiéu hut qua trinh dong méu-tiéu soi huyét, ching han nhu thiéu protein
C, phit mach di truyén typ 1, sy thiéu hut qué trinh xt Iy lipit ching han nhu ting
cholesterol méu c6 tinh gia dinh, hdi ching vi thé nhii trp - huyét typ 1,
abetalipoproteinemia, bénh tich trit lysosome, chéng han nhu bénh té bao I/gia hoi
ching Hurler, hdi chiing mucopolysaccharidoses, bénh Sandhof/Tay-Sachs, hdi chirng
Crigler-Najjar typ II, bénh da tuyén noi tiét/ting insulin huyét, d4i thdo dudng, chimg
Iin Laron, su thiéu hut myleoperoxidaza, suy tuyén cin gidp nguyén phat, u 4c tinh,
chimg glycanosis CDG typ 1, cudng giap bim sinh, bénh xwong thity tinh, bénh giam
fibrinogen huyét di truyén, sy thiéu hut ACT, bénh dai thdo nhat (DI), d4i théo nhat
trung wong, dai thao nhat do than, hoi chirng Charcot Marie Tooth, bénh Perlizaeus-
Merzbacher, cic bénh thodi héa thdn kinh ching han nhu bénh Alzheimer, bénh
Parkinson, bénh xo cling teo co mot bén, bénh liét siéu nhan tién trién, bénh Pick, mot
s6 rdi loan than kinh do polyglutamin nhu Huntington, thit didu gai-tiéu nio typ I,
bénh teo co hanh tiy va tiy séng, bénh teo co ring, va chimg loan dudng co, ciing nhu
bénh viém ndo thé bot bién, ching han nhw bénh Creutzfeldt-Jakob di truyén (do
khiém khuyét xtr 1y protein prion), bénh Fabry, hoi chimg Straussler-Scheinker,
COPD, bénh miét kho, hodc bénh Sjogren.

Bénh truyén nhidém

Trong sb nhitng nodi dung khac, sang ché du liu viéc didu tri cho ddi twong mic bénh
truyén nhidm. Trong s nhing ndi dung khic, séng ché du lidu viéc diéu tri cho dbi
twong méc bénh lién quan dén bénh truyén nhiém. Theo mot s6 phuong 4n, bénh
truyén nhiém 13 bénh truyén nhiém do virut hoic bénh truyén nhiém do vi khuan. Theo
mdt sb phuong 4n, bénh truyén nhiém 13 bénh truyén nhiém do virut. Theo mot s6
phuong an, bénh truyén nhiém 12 bénh truyén nhi®m do vi khun.

Theo mdt s phuong an, bénh truyén nhiém do virut 13 bénh truyén nhiém do virut
dugc chon tir nhom bao gém virut corona, virut c¢im, virut rhino & ngudi, virut
parainfluenza gy bénh ph6 ctim ¢ nguoi, virut metapneumo gy viém phéi & ngudi va
virut hanta. Theo mot s6 phuong 4n, virut 1 virut corona. Theo mot s6 phuong 4n,

virut corona dugc chon tir nhém bao gém SARS-CoV, SARS-CoV-2, va MERS-CoV.
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Trong s6 nhitng ndi dung khac, sang ché du liéu viéc diu tri bénh nhan méc bénh lién
quan dén virut corona. Theo mét s6 phuong an, bénh lién quan dén virut corona dugce
chon tir nhém bao gdém bénh virut corona 2019 (COVID-19), hdi chimg hé hip cép
ning (SARS) va hdi ching hd hip Trung dong (MERS). Theo mét sé phuong 4n, bénh
lién quan dén virut corona dugc chon tir nhém bao gém COVID-19. Theo mdt sd
phwong 4n, virut corona duge chon tir nhém bao gdm SARS-CoV-1, SARS-CoV-2, va
2012-nCoV. Theo mét sd phuong 4n, virut corona 13 SARS-CoV-2.

Theo mdt s6 phuong 4n, bénh truyén nhiém do vi khuén 12 bénh truyén nhiém do céc
vi khuin dugc chon tr nhém bao gém Streptococcus pneumoniae, Chlamydia
pneumoniae, Staphylococcus aureus, Pseudomonas aeruginosa, va Haemophilus
influenzae. Theo mot sb phuong an, Staphylococcus aureus 13 Staphylococcus aureus

khang methixilin:

Vi du thwe hién sang ché
Céc vi du duge néu dudi day dé sang ché dugc mo ta & day co thé dugc hiéu diy du
hon. Céc vi du tdng hop va sinh hoc duge md ta trong don nay dugc dua ra dé minh
hoa cac hop chét, cic ché pham du:Qc va cac phuong phap dugc cung chp & day va
khong dugc hidu theo cach bét ky 14 giéi han pham vi clia chiing.
Nguyén li¢u va phuong phap
Céc hop chét duge d& xult & ddy c6 thé dugc didu ché tir cac nguyén liéu ban dau sin
¢6 bang cach sir dung cac phwong phép va quy trinh tbng quat dudi day. Can phai hiéu
rang cac diéu kién xir Iy dién hinh hodc duge wu tién (tic 1a nhiét d§ phan Gng, thoi
gian phéan tng, ty 18 mol clia cdc chat phan tmg, dung mdi, p sudt, v.v...) duoc dua ra,
cac didu kién xtr Iy khéc cling c6 thé duge st dung trir khi c6 quy dinh khéc. Piéu kién
phan tng t6i wu c¢6 thé thay dbi v6i cac chét phan @ng hozc dung mdi cu thé duoc st
dung, nhung céc diéu kién nhu vay c6 thé dugc x4c dinh bdi mot ngudi co hiéu biét
trung binh trong linh vuc nay bang céc quy trinh t61 uvu héa thong thudng.
Ngoai ra, mot ngudi c6 hidu biét trung binh trong linh vuc nay sé biét 5, cac nhém
bao vé thong thudng c6 thé can thiét d8 ngan cdc nhém nhét dinh tham gia vao céc
phan tng khong mong mubn. Viéc lya chon mot nhém bao vé thich hgp cho mét
nhém chitc cy thé ciing nhu céc diéu kién thich hop dé bao vé va khir bao vé da dugc
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biét 1o trong linh vuc nay. Vi dy, nhiéu nhém bao vé, va cach dua vao va loai bé cua
ching, dugc mo ta trong T. W. Greene va P. G. M. Wuts, Protecting Groups in
Organic Synthesis, T4i ban 14n thir hai, Wiley, New York, 1991, va céc tai liéu tham
khao dugc trich dan trong céc tai lidu do.
Céc hop chét dugc dé xuét & day c6 thé duoc phan 14p va tinh ché bing cic quy trinh
tiéu chuén da biét. Cac quy trinh d6 bao gdm (nhung khong giéi han &) nghién, sic ky
cdt, HPLC, hodc séc ky 16ng siéu t6i han (SFC). So dd phan tmg sau dugc trinh bay
v6i cac chi tiét vé viee didu ché oxysterol dai dién da dugc liét ké & day. Céac hop chét
dugc dé xudt & day co thé dugc diu ché tir cac nguyén liéu ban dau va thude thir da
biét hoic sdn c6 trén thi trudng bdi ngudi c6 hidu biét trung binh trong linh vuc tng
hop hitu co. Céc cdt dbi xtmg dai dién c6 san dé st dung trong viéc tach/tinh ché chét
ddng phan d6i quang/chit ddng phan khong dbi quang dugc dé xuit & day bao gbm,
nhung khéng giéi han &, CHIRALPAK® AD-10, CHIRALCEL® OB,
CHIRALCEL® OB-H, CHIRALCEL® OD, CHIRALCEL® OD-H, CHIRALCEL®
OF, CHIRALCEL® OG, CHIRALCEL® OJ va CHIRALCEL® OK.
IH-NMR duogc bdo cdo & day (vi du, dbi voéi ving gitta 8 (ppm) khoang 0,5 dén
khoang 4 ppm) duoc hiéu 13 cach giai thich minh hoa cta phé NMR (vi du, c4c dudong
cong tich phan pic minh hoa) ciia hop chét.
Tu viét tit: PE: ete diu hoa; EtOAc: etyl axetat; THF: tetrahydrofuran; PCC: pyridini
clocromat; TLC: séc ky 16p méng; PCC: pyridini clocromat; t-BuOK: kali tert-butoxit;
9-BBN: 9-borabixyclo[3.3.1]nonan; Pd (t-BusP),: bis(tri-tert-butylphosphin)paladi(0);
AcCl:  axetyl clorua; i-PrMgCl: Isopropylmagie clorua; TBSCl: tert-
Butyl(clo)dimetylsilan; (i-PrO)4Ti: titan tetraisopropoxit; BHT: 2,6-di-t-butyl-4-
metylphenoxit; Me: metyl; i-Pr: iso-propyl; t-Bu: tert-butyl; Ph: phenyl; Et: etyl; Bz:
benzoyl; BzCl: benzoyl clorua; CsF: xezi florua; DCC: dixyclohexylcarbodiimit;
DCM: diclometan; DMAP: 4-dimetylaminopyridin, DMP: Dess-Martin periodinan;
EtMgBr: etylmagie bromit; EtOAc: etyl axetat; TEA: trietylamin; AlaOH: alanin; Boc:
t-butoxycacbonyl. Py: pyridin, TBAF: tetra-n-butylamoni florua; THEF:
tetrahydrofuran; TBS: t-butyldimetylsilyl; TMS: trimetylsilyl, =~ TMSCFs:
(Triflometyl)trimetylsilan; ~ Ts:  p-toluensulfonyl;  Bu:  butyl;  Ti(OiPr)s:
tetraisopropoxytitan; LAH: Lithi Nhém Hydrua; LDA: Lithi diisopropylamit;
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LiOH.H>O: Lithi hydroxit hydrat; MAD: metyl nhdm bis(2,6-di-t-butyl-4-
metylphenoxit); MeCN: axetonitril, NBS: N-bromsucxinimit; Na>SOs: natri sulfat;
NazS203: natri thiosulfat; MeCN: axetonitril; MeOH: metanol; Boc: t-butoxycacbonyl;
MTBE: metyl tert-butyl ete; K-selectrit: Kali tri(s-butyl)borohydrua; 9-BBNdime: 9-
borabixyclo(3.3.1)nonan(dime); DIPEA: diisopropyletylamin; DMF: dimetylformamit;

FA: axit formic; SM: nguyén liéu ban dau.

Vi DU 1 & 2: Téng hop 1-(R)-2-hydroxy-2-((3R,5R,8R,9R,108,13S,14S,17S)-3-
hydroxy-3,13-dimetylhexadecahydro-1H-xyclopenta[a]phenanthren-17-
yD)propyl)-1H-pyrazol-4-cacbonitril 1) & 1-((S)-2-hydroxy-2-
(BR,5R,8R,9R,108,13S,14S,17S)-3-hydroxy-3,13-dimetylhexadecahydro-1H-
xyclopenta[a]phenanthren-17-yl)propyl)-1H-pyrazol-4-cacbonitril (2)

Cs,CO oy
8200, N’N\
=N
__PPhgMeBr 0 M-cPBA DOM o H 0. N
. >
‘e tEIUOK THF ‘0 DMF, 120°C ‘e A \'}
Hd H

Téng hop hop chit 1-1

Thém t-BuOK (3,16 g, 28,2 mmol) vao huyén phu chita PhsPMeBr (10 g, 28,2 mmol)
trong THF khan (40 mL) & 25°C trong mdi truong khi Na. Sau khi khudy & 50°C trong
30 phut, thém ting giot dung dich chira hop chit 1-0 (3 g, 9,4 mmol) trong THF khan
(10 mL). Sau khi khudy & 60°C trong 1 gio, d6 hdn hop nay vao NH4Cl 10% (50 mL)
va khudy trong 10 phut. Chiét pha nuéce bang EtOAc (3 x 50 mL). Rira dung dich hitu

co két hop bang nude mudi bdo hoa (2 x 50 mL), loc va co. Hoa tan phan cin trong
MeOH (50 mL) va nu6c (50 mL). Thu gom hop chét thu dugc bang cach loc va lam
khd dé thu dugc hop chdt 1-1 mong mubn (2,97 g, 100%). 'H NMR (400 MHz,
CDCls) &u 4,84 (s, 1H), 4,70 (s, 1H), 2,08-1,99 (m, 1H), 1,90-1,78 (m, 4H), 1,75 (s,
3H), 1,74-1,56 (m, 5H), 1,49-1,28 (m, 8H), 1,26 (s, 3H), 1,23-1,13 (m, 3H), 1,11-0,97
(m, 3H), 0,57 (s, 3H)

Téng hop hop chit 1-2

Thém mCPBA (541 mg, 3,14 mmol) vao dung dich chtra hgp chét 1-1 (500 mg, 1,57

mmol) trong DCM (10 mL) & 25°C. Sau khi khudy & 40°C trong 1 gid, dap t4t phan
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ting bang cach bd sung vao hdn hop ndy NaHCO; trong nudc bdo hoa (100 mL) &
15°C. T4ch pha DCM va rira bing NaHCO3/Na,S;0; trong nude bdo hoa (1:1, 2 x 100
mL), nréc mudi (100 mL), 1am khé qua Na>SO4 khan, loc va cb trong chan khong dé
thu duge cin, tinh ché phin cin bang cot nhanh (EtOAc 10~20% trong PE) dé thu
duoc hop chit 1-2 (685 mg).
Téong hop hop chit1 & 2
Thém 1H-pyrazol-4-cacbonitril (285 mg, 3,07 mmol) va Cs,COs3 (3,32 g, 10,2 mmol)
vao dung dich chira hop chét 1-2 (685 mg, 2,05 mmol) trong DMF (10 mL) & 20°C.
Sau khi khudy & 120 °C trong 2 gid, pha lodng hdn hgp ndy véi nuée (100 mL) va
chiét bing EtOAc (2 x 50 mL). Tach dung dich hitu co da két hop, c¢6 va tinh ché bing
cot nhanh (EtOAc 30~65% trong PE) dé thu dugc hdn hop gdm cac epime (600 mg,
69%). Tach epime bang HPLC (Cot: XtimateC18 150*25mm*Spum; Piéu kién: nuéc
(FA 0,225%)-ACN; Bt diu B: 74%; Két thiic B: 74%.) dé thu dugc hop chit 1 (133
mg) va hop chét 2 (259,2 mg).
Hop chét 1: 'H NMR (400 MHz, CDCl3) 67,93 (s, 1H), 7,82 (s, 1H), 4,35 (d, J=14,0
Hz, 1H), 4,08 (d, J=13,6 Hz, 1H), 2,51 (s, 1H), 2,05-1,98 (m, 1H), 1,83-1,71 (m, 5H),
1,70-1,62 (m, 3H), 1,51-1,41 (m, 3H), 1,40 (br s, 2H), 1,37-1,27 (m, 3H), 1,26 (s, 3H),
1,23-1,20 (m, 1H), 1,19-1,10 (m, 2H), 1,10-1,02 (m, 4H), 0,97 (s, 3H), 0,92 (s, 3H);
LC-ELSD/MS d6 tinh khiét 99%, 100% luong du chét ddng phan khéng ddi quang
(de) dua trén H-NMR; MS ESI dugc tinh cho CasH3sN3 [M-2H20+H]" 390,3, tim dugc
1a 390,3.
Hop chit 2: TH NMR (400 MHz, CDCls) 87,89 (s, 1H), 7,80 (s, 1H), 4,22-4,13 (m,
1H), 4,06-3,94 (m, 1H), 2,31 (br s, 1H), 2,10-2,02 (m, 1H), 1,96-1,82 (m, 2H), 1,80 (br
d, J=6,8 Hz, 2H), 1,70-1,61 (m, 4H), 1,40 (br s, 8H), 1,26 (s, 3H), 1,25-1,09 (m, SH),
1,09 (s, 3H), 1,07-1,00 (m, 2H), 0,87 (s, 3H); LC-ELSD/MS d¢ tinh khiét 99%, 100%
de dua trén H-NMR; MS ESI duoc tinh cho CasHzsN3 [M-2H20+H]" 390,3, tim dugc
12 390,3.
CAC VI DU 3 & 4: Téng hop 1-((S)-2-((3R,5R,8S,9S,108,138,14S,17S)-10-etyl-3-
hydroxy-3,13-dimetylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)-2-
hydroxypropyl)-1H-pyrazol-4-cacbonitril 3 & 1-((R)-2-
((3R,5R,88,98,108,13S,14S,17S)-10-etyl-3-hydroxy-3,13-dimetylhexadecahydro-
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IH-xyclopenta[a]phenanthren=1 7-yD)-2-hydroxypropyl)-1H-pyrazol-4-cacbonitril
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Téng hop hop chit 3-1

Thém silica gel (10 g) va PCC (8,17 g, 38 mmol) vao dung dich chira hop chét 3-0 (10
g, 25,4 mmol, di dugc bao cdo trong patent ‘W02016/134301, 2016, A2’) trong DCM
(100 mL) & 0°C. Sau khi khudy & 25°C trong 1 gid, loc huyén phi, va rira banh loc
bang DCM (2 x 100 mL). Cb dich loc d dwoc gop lai dé thu dwoc hop chét 3-1 (10 g).
"H NMR (400 MHz, CDCIs) 8 9,56 (s, 1 H), 4,00-3,80 (m, 8 H), 2,24-1,88 (m, 5 H),
1,87-1,70 (m, 5 H), 1,46-1,35 (m, 5 H), 1,33-0,99 (m, 5 H), 0,92 (s, 3 H), 0,89-0,69
(m, 2 H).

Téng hop hop chit 3-2

Thém t-BuOK (8,53 g, 76,1 mmol) vao hdn hop chitra MePPh3Br (27,1 g, 76,1 mmol)
trong THF (100 mL) & 15°C trong moi truong khi N». Sau khi khudy & 50°C trong 30
phut, thém ting phén hop chét 3-1 (9,91 g, 25,4 mmol) ¢ nhiét 46 dusi 50°C vao. Sau
khi khudy & 50°C trong 1 gid, dap tit phan tmg bing cach bd sung vao hdn hgp phan
g nay NH4Cl 10% trong nuéc (200 mL) & 15°C. Téach 16p hitu co va chiét 16p nuéc
bing EtOAc (300 mL). C6 pha hitu co két hop trong chan khong dé thu dugc cin, tinh
ché phén cin bang sic ky silica gel (PE/EtOAc = 20/1 dén 5/1) dé thu duoc hop chét
3-2 (5 g, 50,7%). 'H NMR (400 MHz, CDCls) du 6,32-6,25 (m, 1 H), 5,15-4,94 (m, 2
H), 3,95-3,80 (m, 8 H) 2,02-1,72 (m, 6 H), 1,69-1,61 (m, 1 H), 1,59-1,31 (m, 12 H),
1,21-1,04 (m, 3 H), 0,80 (s, 3 H).
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Téng hop hop chit 3-3
Thém HCI trong nude (38,6 mL, 2M, 77,2 mmol) vao dung dich chita hgp chit 3-2 (15
g, 12,8 mmol) trong THF (30 mL) va & 25°C trong méi trudng khi N». Sau khi khudy
& 25°C trong 5 gidy, dap tit phan (g bang cach bd sung vao hdn hop ndy NaHCOs bao
hoa (100 mL). T4ch 16p hitu co, va chiét 16p nuéc bing EtOAc (2 x 100 mL). Rira 16p
hitu co két hop bing nuéec mudi (30 mL), 1am khd qua Na»SOu khan, loc va c6 dé thu
duoc hop chit 3-3 (9,3 g, 80,8%). 'H NMR (400 MHz, CDCl3) 8y 6,35-6,25 (m, 1 H),
5,19 (d, J=11,2 Hz, 1 H), 5,09 (d, J=18,0 Hz, 1 H), 2,79-2,64 (m, 1 H), 2,54-2,13 (m, 5
H), 2,13-2,05 (m, 3 H), 2,02-1,79 (m, 3 H), 1,69-1,50 (m, 6 H), 1,37-1,23 (m, 4 H),
0,87 (s, 3 H).
Téng hop hop chit 3-4
Thém Pd/C (uét, 50%, 2 g) vao dung dich chita hop chéat 3-3 (11 g, 36,6 mmol) trong
THF (200 mL) trong méi trudng khi Na. Khir khi huyén phi trong chan khong va suc
bing Ha ba 14n. Sau khi khudy trong méi truedng khi Ha (30 psi) & 25°C trong 16 gio,
loc hdn hop phéan tmg qua dém Celite va rira bang THF (2 x 100 mL). Nghién nho
phdn can véi PE (300 mL) dé thu dugc hop chit 3-4 (12 g). 'H NMR (400 MHz,
CDCl) 81 2,67 (t, J=13,60 Hz, 1 H), 2,52-2,06 (m, 5 H), 2,00-1,91 (m, 1 H), 1,89-1,48
(m, 12 H), 1,39-1,19 (m, 5 H), 0,87 (s, 3 H), 0,80 (t, J=7,53 Hz, 3 H).
Téng hop hop chit 3-5
Thém ting giot AlMes (2 M trong toluen, 29,7 mL, 59,4 mmol) vao dung dich chira
BHT (26 g, 118 mmol) trong toluen (60 mL) trong moi trudng nito ¢ 0°C. Sau khi
khudy & 15°C trong 1 gid, thém tung giot dung dich chira hop chét 3-4 (6,0 g, 19,8
mmol) trong DCM (10 mL) & -70°C. Sau khi khudy & -70°C trong 1 gi¢ trong moi
trudng khi Nz, thém ting giot MeMgBr (19,8 mL, 59,4 mmol, 3M trong etyl ete) & -
70°C. Sau khi khudy & -70°C trong 4 gio, d6 hdn hop phan ng nay vao axit xitric 20%
bdo hoa (300 mL) & nhiét d¢ dudi 10°C. Chiét hdn hop phan Gng bang EtOAc (2 x 100
mL). Lam khé 16p hitu co két hop qua NazSOs, loc va ¢ trong chan khong. Tinh ché
phén cin biang cot silica gel (PE/EtOAc= 0-20%) dé thu dugc hop chét 3-5 (5,6g,
88,8%). 'H NMR (400 MHz, CDCl3) 8n 2,50-2,37 (m, 1 H), 2,13-2,04 (m, 1 H), 2,04-
1,81 (m, 3 H), 1,81-1,62 (m, 5 H), 1,62-1,47 (m, 5 H), 1,46-1,28 (m, 6 H), 1,25 (s, 3
H), 1,24-1,11 (m, 4 H), 0,84 (s, 3 H), 0,80 (t, J=7,60 Hz, 3 H).
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Téng hop hop chit 3-6

Thém t-BuOK (2,93 g, 26,2 mmol) vao hdn hop chira EtPPhsBr (9,72 g, 26,2 mmol)
trong THF (50 mL) & 15°C trong méi truomg khi Na. Sau khi khudy & 50°C trong 30
phut, thém timg phan hop chét 3-5 (5,6 g, 17,5 mmol) & nhiét d6 dudi 40°C vao. Sau
khi khudy & 40°C trong 1 giﬁ, dap tat phan ung bang cach thém vao hdn hop phéan tmg
nay NH4Cl 10% trong nuwdc (200 mL) & 15°C. Thu gom 16p hitu co va chiét 16p nude
bang EtOAc (300 mL). C6 pha hitu co két hop trong chan khong dé thu duge cin, tinh
ché phéan cin bang sic ky silica gel (PE/EtOAc = 20/1 dén 5/1) dé thu dugc hop chét
3-6 (4,9g, 84,7%). 'H NMR (400 MHz, CDCl3) 8y 5,15-5,05 (m, 1 H), 2,41-2,09 (m, 3
H), 2,03-1,89 (m, 1 H), 1,85-1,71 (m, 1 H), 1,70-1,59 (m, 6 H), 1,59-1,37 (m, 9 H),
1,37-1,27 (m, 3 H), 1,25 (s, 3 H), 1,22-1,04 (m, 5 H), 0,85 (s, 3 H), 0,79 (t, J=7,6 Hz, 3
H).

Téng hop hop chit 3-7

Thém dime 9-BBN (10,8 g, 44,4 mmol) vao dung dich chira hop chét 3-6 (4,9 g, 14,8
mmol) trong THF (50 mL) & 15°C. Sau khi khudy & 40°C trong 1 gid, thém etanol (6,8
g, 148 mmol) & 15°C sau d6 1a NaOH trong nude (29,5 mL, 5M, 148 mmol) vao va
sau d6 1a ting giot H2O2 (14,7 mL, 10 M, 148 mmol) & -10°C vao. Sau khi khudy &
80°C trong 1 gio, thém Na2S,03 bdo hoa (50 mL) vao hdn hop phan tmg. Sau khi
khudy trong 30 phut, chiét hdn hop bing EtOAc (2 x 100 mL). Rira pha hitu co két
hop bing nudc mudi bdo hoa (2 x 100 mL), 1am kho qua Na»SO4 khan, va ¢d trong
chan khong @8 thu dwoc hop chit 3-7 (11 g). '"H NMR (400 MHz, CDCls) 8u 3,77-
3,62 (m, 1 H), 2,03-1,91 (m, 3 H), 1,83-1,71 (m, 5 H), 1,57-1,45 (m, 12 H), 1,24 (s, 3
H), 1,21 (d, J=6,40 Hz, 3 H), 1,18-0,94 (m, 7 H), 0,81-0,76 (m, 3 H), 0,64 (s, 3 H).
Téng hop hop chit 3-8

Thém silica gel (10 g) va PCC (6,36 g, 29,6 mmol) vao dung dich chira hop chét 3-7
(5,15 g, 14,8mmol) trong DCM (100 mL) & 0°C. Sau khi khuéy & 15°C trong 3 gio, loc
huyén phu, va rira banh loc béng DCM (2 x 100 mL). C6 dich loc da dugc gop lai
trong chan khéng dé thu dugc cin, tinh ché phan cin bang cot nhanh (PE/EtOAc =
20/1 dén 4/1) dé thu dugc hop chét 3-8 (2,8 g, 54,6%). '"H NMR (400 MHz, CDCL)
dn 2,60-2,45 (m, 1 H) 2,28-2,12 (m, 1 H), 2,11 (s, 3 H), 2,03-1,91 (m, 2 H), 1,82-1,59
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(m, 6 H), 1,54-1,28 (m, 10 H), 1,25 (s, 3 H), 1,24-1,03 (m, 6 H), 0,79 (t, J=7,60 Hz, 3
H), 0,59 (s, 3 H).

Téng hop hop chat 3-9

Thém t-BuOK (1,41 g, 12,6 mmol) vao hdn hop chita MePPhsBr (4,5 g, 12,6 mmol)
trong THF (20 mL) & 15°C trong mdi trudng khi N,. Sau khi khudy & 50°C trong 30
phiit, thém ting phan hop chéit 3-8 (2,2 g, 6,34 mmol) & nhiét d6 dudi 50°C vao. Sau
khi khudy & 50°C trong 1 gio, dap tit phan Gng bing cach bd sung vao hdn hop phan
ting nay NH4Cl 10% trong nuée (100 mL) & 15°C. Thu gom 16p hitu co, va chiét 16p
nu6e bang EtOAc (100 mL). C6 pha hitu co két hop trong chan khong dé thu duoc
can, tinh ché phan can bang sic ky silica gel (PE/EtOAc = 20/1 dén 5/1) dé thu dugc
hop chét 3-9 (1,6 g, 73,3%). "TH NMR (400 MHz, CDCl3) &u 4,84 (s, 1 H), 4,69 (s, 1
H), 2,04-1,90 (m, 2 H), 1,87-1,76 (m, 2 H), 1,75 (s, 3 H), 1,73-1,57 (m, 5 H), 1,53-
1,26 (m, 9 H), 1,25 (s, 3 H), 1,23-0,82 (m, 8 H), 0,79 (t, J=7,60 Hz, 3 H), 0,54 (s, 3 H).
Téng hop hop chit 3-10

Thém mCPBA (352 mg, 1,74 mmol) vao dung dich chira hgp chét 3-9 (600 mg, 1,74
mmol) va NaHCOs3 (146 mg, 1,74 mmol) trong DCM (30 mL) & 20°C. Sau khi khudy
& 20°C trong 2 gidy, dap tit phan tng bing cach bd sung vao hdn hop nay NaHCO;
trong nude bdo hoa (50 mL) & 20°C. Tach pha DCM va rtra bing NaHCO3/Na»S203
trong nudc bdo hoa (1:1, 2 x 100 mL), nuéce mudi (100 mL), [am kho qua NaxSOq, loc
va ¢b trong chan khong dé thu dugc hop chit 3-10 (600 mg). "H NMR (400 MHz,
CDCl3) &u 2,88-2,30 (m, 2H), 2,08-1,60 (m, 9 H), 1,54-1,37 (m, 8 H), 1,36-1,32 (m, 3
H), 1,31-1,27 (m, 1 H), 1,25 (s, 3 H), 1,23-0,97 (m, 8 H), 0,83-0,74 (m, 4 H), 0,66 (s, 2
H).

Téng hop hop chit3 & 4

Thém CsCOs (1,08 g, 3,32 mmol) va 1H-pyrazol-4-cacbonitril (230 mg, 2,48 mmol)
vao dung dich chira hop chét 3-10 (600 mg, 1,66 mmol) trong DMF (20 mL). Sau khi
khudy & 120 °C trong 16 gid, thém hdn hop ndy vao NH4Cl bdo hoa (100 mL). Thu
gom 16p hitu co va chiét 16p nude bang EtOAc (3 x 100 mL). Rtta 16p hitu co két hop
bang LiCl (100 mL, 5% trong nudc), nudce mudi bdo hoa (2 x 100 mL), lam kho qua
NazSO4 khan, loc va c¢b dé thu duogc hdn hgp chira hop chét 3 & 4 (800 mg).
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Tach epime (500 mg, 1,1 mmol) bing SFC (Cot: DAICEL CHIRALPAK AS
(250mm*30mm,10um)), Piéu kién: NH; H,0 0,1% EtOH, Bét dau B: 30%, Két thic
B: 30%, Téc d6 dong chay (ml/phut): 80) dé thu dugc hop chit 3 (200 mg, 40%) va
hop chét 4 (150 mg, 30%).

Hop chit 3: '"H NMR (400 MHz, CDCl3) 8u 7,92 (s, 1 H), 7,82 (s, 1 H), 4,34 (d,
J=13,60 Hz, 1 H), 4,07 (d, J=13,60 Hz, 1 H), 2,52 (s, 1 H), 2,08-1,88 (m, 2 H), 1,83-
1,59 (m, 6 H), 1,55-1,45 (m, 3 H), 1,44-1,27 (m, 8§ H), 1,25 (s, 3 H), 1,23-1,02 (m, 7
H), 0,97 (s, 3 H), 0,89 (s, 3 H), 0,79 (t, J=7,60 Hz, 3 H). LC-ELSD/MS: d tinh khiét
>99%; SFC phén tich:100% de; MS ESI dugc tinh cho C2sHaoN3 [M-2H,O+H]" 4183,
tim duoc 1a 418,3.

Hop chét 4: "TH NMR (400 MHz, CDCls) 8u 7,89 (s, 1 H), 7,80 (s, 1 H), 4,15 (d,
J=14,0 Hz, 1 H), 4,00 (d, J=14,0 Hz, 1 H), 2,31 (s, 1 H), 2,10-1,84 (m, 3 H), 1,83-1,60
(m, 5 H), 1,55-1,47 (m, 3 H), 1,46-1,26 (m, 8§ H), 1,25 (s, 3 H), 1,24-1,09 (m, 7 H),
1,08 (s, 3 H), 0,85 (s, 3 H), 0,79 (t, J=7,60 Hz, 3 H). LC-ELSD/MS: d¢ tinh khiét
>99%; SFC phan tich:99,18% de;MS ESI dugc tinh cho CasHsoN3 [M-2H,O+H]"
418,3, tim dugc 12 418,3.

Vi DU 5: Téng hop 1-((S)-2-((3R,5R,8S,9S,108,13S,14S,17S)-10-etyl-3-hydroxy-
3,13-dimetylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)-2-
metoxypropyl)-1H-pyrazol-4-cacbonitril

Thém NaH (52,6 mg, 1,32 mmol, 60% trong dau) vao dung dich chta hop chét 3 (200
mg, 0,4408 mmol) trong THF (5 mL) & 0 °C. Sau khi khudy trong 20 phut, thém Mel
(93,8 mg, 0,6612 mmol) vao. Sau khi khudy & 25 °C trong 16 gio, pha lodng hdn hop
phan tmg v6i 20 (50 mL) va chiét bing EtOAc (3 x 20 mL). Rira pha hitu co két hop
bing nudc mubi bio hoa (50 mL), 1am kho qua NaySO4 khan, loc va ¢d. Tinh ché phan
can bang cot nhanh (EtOAc 0-50% trong PE) dé thu dugc san phdm 13 hop chét 5
(68,8 mg, 33,3%). 'H NMR (400 MHz, CDCl3) éu 7,91 (s, 1 H), 7,75 (s, 1 H), 4,30-
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4,15 (m, 2 H), 3,18 (s, 3 H), 2,00-1,88 (m, 2 H), 1,81-1,71 (m, 2 H), 1,66-1,60 (m, 3
H), 1,54-1,47 (m, 3 H), 1,47-1,26 (m, 8 H), 1,24 (s, 3 H), 1,23-1,07 (m, 7 H), 1,06 (s, 3
H), 1,05-1,00 (m, 1 H), 0,86-0,75 (m, 6 H). LC-ELSD/MS: d% tinh Khiét >99%; SFC
phéan tich:100% de;MS ESI dugc tinh cho CasHasN3 [M-2H20-CH3+2H]™ 418,3, tim
duogc 1a 418,3.

Vi DU 6: Tong hop 1-((R)-2-((3R,5R,8S,98,108,13S,14S,17S)-10-etyl-3-hydroxy-
3,13-dimetylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)-2-
metoxypropyl)-1H-pyrazol-4-cacbonitril

Thém NaH (39,6 mg, 0,9918 mmol, 60% trong déu) vao dung dich chtta hop chéit 4
(150 mg, 0,3306 mmol) trong THF (5 mL) & 0 °C. Sau khi khudy trong 20 phit, thém
Mel (70,3 mg, 0,4959 mmol) vao. Sau khi khudy & 25 °C trong 16 gid, pha lodng hdn
hop phén tng v6i H2O (50 mL) va chiét bang EtOAc (3 x 20 mL). Rtra pha hitu co két
hop biang nudc mudi bao hoa (50 mL), lam khd qua NaxSO4 khan, loc va ¢6. Tinh ché
phan cin bang cot nhanh (EtOAc 0-50% trong PE) dé thu duoc san pham 12 hop chét 6
(23,4 mg). 'H NMR (400 MHz, CDCl3) du 7,90 (s, 1 H), 7,75 (s, 1 H), 4,23 (s, 2 H),
3,14 (s, 3 H), 2,12-1,91 (m, 2 H), 1,80-1,61 (m, 7 H), 1,53-1,27 (m, 10 H), 1,25 (s, 3
H), 1,22-1,06 (m, 7 H), 1,01 (s, 3 H), 0,82-0,77 (m, 6 H). LC-ELSD/MS: d0 tinh khiét
>099%; SFC phan tich: 99,62% de; MS ESI dugc tinh cho CysHasN3 [M-2H20-
CH3+2H]" 418,3, tim dugc 1a 418,3.

CAC Vvi DU 7 & 8 Tong hgp  1-((S)-2-hydroxy-2-
((3R,5R,8R,9R,108,138,14S,17S)-3-hydroxy-13-metyl-3-propylhexadecahydro-
1H-xyclopenta[a]phenanthren-17-yl)propyl)-1H-pyrazol-4-cacbonitril (7) & 1-
((R)-2-hydroxy-2-((3R,5R,8R,9R,10S,138S,14S,17S)-3-hydroxy-13-metyl-3-
propylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)propyD)-1H-pyrazol-4-
cacbonitril (8)
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Téng hop hop chit 7-1

Thém tung giot AlMes (14,9 mL, 29,8 mmol, 2 M trong toluen) vao dung dich chira
2,6-di-tert-butyl-4-metylphenol (13,1 g, 59,6 mmol) trong toluen (20 mL) & 0°C. Sau
khi khudy & 25°C trong 30 phut, thém timg giot dung dich chira hop chét 7-0 (3 g, 9,91
mmol) trong toluen khan (40 mL) & -70 °C vao. Sau khi khudy & -70 °C trong 1 gid
trong moi truong khi Na, thém tirng giot n-PrMgCl (14,8 mL, 29,7 mmol, 2 M trong
dietyl ete) & -70°C vao. Sau khi khudy & -70 °C trong 2 gid nita, ¢6 hdn hop phan Gng
nay vao axit xitric trong nwdc bao hoa (100 mL) ¢ nhiét 4o dudi 10°C va chiét bang
EtOAc (2 x 100 mL). Lam kho 16p hitu co két hop qua NaySOs, loc va ¢d trong chan
khong. Tinh ché phdn cin bing cot nhanh (EtOAc 0~10% trong PE) dé thu dugc hop
chat 7-1 (1,7 g, 49%). '"H NMR (400 MHz, CDCl3) 8u 2,53 (t, J = 8 Hz, 1H), 2,16-
2,11 (m, 4H), 2,04-1,98 (m, 1H), 1,83-1,52 (m, 3H), 1,50-1,30 (m, 5H), 1,27-1,02 (m,
10H), 0,97-0,77 (m, 11H), 0,61 (s, 3H).

Toéng hop hop chit 7-2

Thém t-BuOK (1,09 g, 9,80 mmol) vao huyén phu chita PhsPMeBr (3,50 g, 9,80
mmol) trong THF (20 mL). Sau khi khudy trong 30 phut & 16 °C trong méi truong khi
Na, thém hop chét 7-1 (1,7 g, 4,90 mmol) vao. Sau khi khudy & 35°C trong 16 gid, db
hdn hop phan tng ndy vao nude (300 mL) va chiét bang EtOAc (3 x 100 mL). Rira
pha hitu co két hop bang nudc mubi (150 mL), lam kho qua NaySO4 khan va ¢6. Tinh
ché phin cin bang cot nhanh (EtOAc 0~5% trong PE) dé thu duoc hop chit 7-2 (1,3
g). 'TH NMR (400 MHz, CDCls) 8y 4,84 (s, 1H), 4,70 (s, 1H), 2,06-2,01 (m, 1H), 1,85-
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1,58 (m, 9H), 1,56-1,25 (m, 12H), 1,19-0,96 (m, 7H), 0,95-0,91 (m, 3H), 0,9-0,83 (m,
3H), 0,57 (s, 3H).

Téng hop hop chit 7-3

Thém m-CPBA (1,17 g, 85%, 5,80 mmol) vao dung dich chira hgp chét 7-2 (1g, 2,90
mmol) trong DCM (10 mL) & 15°C. Sau khi khudy & 15°C trong 1 gid, dap tit phan
ting bing cach bd sung vao hdn hop nay NaHCOs trong nudc bdo hoa (200 mL). Tach
pha hitu co va rira bang NaHCO3/Na»S,05 trong nude bao hoa (1:1, 3 x 100 mL), nude
mubi (100 mL), 1am khé qua NaxSOs, loc va ¢b trong chan khong dé thu dugc hop
chit 7-3 (1 g). 'TH NMR (400 MHz, CDCls) 3u 2,89 (d, J = 4 Hz, 0,7H), 2,56-2,49 (m,
1H), 2,32 (d, J = 4 Hz, 0,3H), 2,04-1,51 (m, 10H), 1,48-1,23 (m, 15H), 1,21-0,99 (m,
6H), 0,95-0,91 (m, 3H), 0,81-0,76 (m, 1H), 0,68 (s, 3H).

Téng hop hop chit 7 & 8

Thém 1H-pyrazol-4-cacbonitril (349 mg, 3,76 mmol) va Cs2COs (3,06 g, 9,40 mmol)
vao dung dich chira hop chét 7-3 (680 mg, 1,88 mmol) trong DMF (10 mL). Sau khi
khudy & 125°C trong 12 gid, pha lodng hdn hop phan Gng véi nude (100 mL) va chiét
bing EtOAc (2 x 100 mL). Tach 16p hitu co két hop, cd va tinh ché bang cdt nhanh
(EtOAc 0~20% trong PE) dé thu duoc hdn hop gdm cac epime. Tach epime bang SFC
(Cot: DAICEL CHIRALPAK AS (250mm*50mm,10um); Piéu kién: NH3; H,0 0,1%
EtOH; Bt diu B: 30; Két thiic B: 30; Téc d6 dong (ml/phit): 200) dé thu dugc hop
chit 7 (250 mg) va hop chét 8 (104 mg).

Hop chét 7: 'TH NMR (400 MHz, CDCls) &u 7,93 (s, 1H), 7,81 (s, 1H), 4,36-4,33 (m,
1H), 4,09-4,06 (m, 1H), 2,52 (s, 1H), 2,02-1,99 (m, 1H), 1,80-1,60 (m, 8H), 1,56-1,41
(m, 5H), 1,40-1,03 (m, 15H), 0,97-0,91 (m, 9H). LC-ELSD/MS d¢ tinh khiét 99%,
MS ESI duogc tinh cho CasHaoN3 [M-2H,O+H]* 418,3, tim dugc 14 418,3. SFC 99,9%
de

Hop chit 8: "TH NMR (400 MHz, CDCls) 81 7,89 (s, 1H), 7,80 (s, 1H), 4,17-4,14 (m,
1H), 4,03-3,99 (m, 1H), 2,31 (s, 1H), 2,08-2,03 (m, 1H), 1,95-1,50 (m, 10H), 1,47-
1,18 (m, 13H), 1,16-1,00 (m, 8H), 0,95-0,87 (m, 6H). LC-ELSD/MS dd tinh khiét
99%, MS ESI dugc tinh cho CasHaoN3 [M-2H2O+H]" 418,3, tim dugc 1a 418,3. SFC

98,22% de
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CAC Vvi DU 9 & 10: Téng hop  1-((S)-2-hydroxy-2-
((3R,5S,8R,9R,108,138S,14S,17S)-3-hydroxy-13-metyl-3-propylhexadecahydro-
1H-xyclopenta[a]phenanthren-17-yl)propyl)-1H-pyrazol-4-cacbonitril (9) & 1-
((R)-2-hydroxy-2-((3R,5S,8R,9R,10S,13S,14S,17S)-3-hydroxy-13-metyl-3-
propylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)propyl)-1H-pyrazol-4-
cacbonitril (10)

0. _nPavigB(_ 0 EPPr LBUOK
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Téng hop hop chit 9-1
Thém ting giot n-PrMgCl (81,5 mL, 163 mmol, 2M trong THF) vao dung dich chira
hop chét 9-0 (15 g, 54,6 mmol) trong THF (200 mL) & -60°C. Sau khi khudy & -60°C

dime 9-8BN
NaOH, H,0,

trong 2 gid, d6 hdn hop phan tng ndy vao dung dich NH4Cl trong nudce béo hoa (100
mL) & 0°C va chiét bing EtOAc (2 x 200 mL). Lam khd 16p hitu co két hgp qua
Na2S0s, loc va 6. Nghidn nhé phan cin v6i MeCN (50 mL) & 80°C dé thu dugce hop
chét 9-1 (7 g, 40,4%). "H NMR (400 MHz, CDCl3) &u 2,44 (dd, J = 8,4, 19,2 Hz, 1H),
2,14-2,00 (m, 1H), 1,99-1,84 (m, 2H), 1,83-1,71 (m, 3H), 1,70-1,44 (m, SH), 1,43-1,12
(m, 10H), 1,11-0,99 (m, 4H), 0,97-0,90 (m, 3H), 0,88 (s, 3H), 0,81-0,66 (m, 2H).
Téng hop hop chit 9-2

Thém t-BuOK (7,36 g, 65,6 mmol) vao hdn hgp chita EtPPhsBr (24,3 g, 65,6 mmol)
trong THF (80 mL) & 15°C trong méi truong khi N». Sau khi khudy & 15°C trong 30
phut, thém hop chét 9-1 (7 g, 21,9 mmol) trong THF (20 mL) vao. Sau khi khudy &
40°C trong 1 gitr, @6 hdn hop nay vao NH4Cl (50 mL) va chiét pha nuéc biang EtOAc
(2 x 100 mL). Rura pha hitu co két hop biang nudc mudi (100 mL), 1am khd qua
Na2SO4 khan, loc va c6. Gia nhiét phﬁn can & 70°C trong MeOH (50 mL) trong 30
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phut, 1am ngudi dén nhiét d6 trong phong, dé vao trong nude (50 mL) va loc phin cin
thu duge dé thu duge hop chit 9-2 (11 g).
TH NMR (400 MHz, CDCls) du 5,24-4,98 (m, 1H), 2,45-2,30 (m, 1H), 2,28-2,11 (m,
2H), 1,88-1,74 (m, 2H), 1,73-1,57 (m, 7H), 1,55-1,48 (m, 2H), 1,44-1,25 (m, 6H),
1,24-0,96 (m, 9H), 0,95-0,90 (m, 3H), 0,88 (s, 3H), 0,78-0,62 (m, 2H).
Téng hop hop chit 9-3
Thém dime 9-BBN (13,2 g, 54,3 mmol) vao dung dich chira hop chit 9-2 (6 g, 18,1
mmol) trong THF khan (60 mL) & 15°C trong méi trudng khi N». Sau khi khudy &
60°C trong 2 gid, 1am ngudi hdn hop nay va dép tit bang EtOH (15 mL). Thém tir tir
NaOH (15 mL, 5M, 75,5 mmol) vao. Sau khi bd sung, thém tu tr H2O2 (22,6 mL, 226
mmol, 10 M) & nhiét do dudi 30°C vao. Sau khi khudy & 60°C trong 2 gid, lam nguoi
hén hop nay, dd vao trong nuée (50 mL) va chiét bing EtOAc (2 x 50 mL). Lam kho
16p hitu co két hop qua NaxSOs, loc va ¢d trong chan khong. Tinh ché phan cin bang
sic ky cot (EtOAc 20~25% trong PE) dé thu dugc hop chét 9-3 (6,1 g, 52,8 %). 'H
NMR (400 MHz, CDC]l3) 6y 3,86-3,57 (m, 1H), 1,98-1,81 (m, 2H), 1,81-1,70 (m, 2H),
1,70-1,60 (m, 3H), 1,57-1,48 (m, 3H), 1,42-1,25 (m, 7H), 1,23 (d, J = 6,0 Hz, 3H),
1,17-0,96 (m, 9H), 0,95-0,89 (m, 3H), 0,67 (s, SH).
Téng hop hop chit 9-4
Thém PCC (11,2 g, 52,5 mmol) va silica gel (15 g) vao dung dich chta hop chét 9-3
(6,1 g, 17,5 mmol) trong DCM (50 mL) & 25°C. Sau khi khudy & 25°C trong 1 gid, loc
hdn hgp phan ting nay va rira phén cin bing DCM khan (2 x 20 mL). Cd dich loc da
dugc gop lai trong chan khong va sau d6 tinh ché bang cot (EtOAc 15- 20% trong PE)
dé thu dugc hop chit 9-4 (3 g, 49,5%). 'H NMR (400 MHz, CDCl3) 81 2,55 (t, J = 8,8
Hz, 1H), 2,12 (s, 4H), 2,00 (td, J = 3,2, 12,0 Hz, 1H), 1,89-1,73 (m, 2H), 1,59 (br d, J
= 2,8 Hz, 1H), 1,55-1,50 (m, 1H), 1,49-1,16 (m, 10H), 1,15-0,97 (m, 6H), 0,96-0,90
(m, 3H), 0,81-0,65 (m, 2H), 0,62 (s, 3H).
Téng hop hop chit 9-5
Thém t-BuOK (2,9 g, 25,9 mmol) vao hdn hop chira MePPhsBr (9,25 g, 25,9 mmol)
trong THF (40 mL) & 15°C trong moi truong khi Na. Sau khi khudy & 15°C trong 30
phat, thém hop chét 9-4 (3 g, 8,65 mmol) trong THF (10 mL) vao. Sau khi khudy &
40°C trong 2 gid, 6 hdn hop nay vao NH4Cl trong nude (150 mL) va chiét pha nuéc
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bang EtOAc (2 x 200 mL). Rira pha hiru co két hop bing nuée mubi (20 mL), lam kho
qua Na2SO4 khan, loc va c6. Gia nhiét phan cin trong MeOH (500 mL) & 70°C trong
30 phut, 1am ngudi dén nhiét d6 trong phong, thém nude (300 mL) vao, loc va 1am khod
dé thu duogc hop chit 9-5 (3 g, 100%). '"H NMR (400 MHz, CDCl3) 8y 4,85 (s, 1H),
4,71 (s, 1H), 2,11-1,98 (m, 1H), 1,76 (s, 7H), 1,71-1,64 (m, 3H), 1,64-1,53 (m, 3H),
1,39 (d, J = 3,6 Hz, 4H), 1,14 (br s, 12H), 0,95-0,88 (m, 3H), 0,77-0,62 (m, 2H), 0,58
(s, 3H).
Téng hop hop chit 9-6
Thém m-CPBA (750 mg, 4,35 mmol) vao dung dich chtra hop chét 9-5 (1 g, 2,90
mmol) trong DCM (10 mL) & 20°C. Sau khi khudy & 20°C trong 2 gid, d6 hdn hop
nay vao NaHCO; trong nuée béo hoa (20 mL) va chiét bang EtOAc (2 x 50 mL). Rira
dung dich hitu co két hop bang NaHCO3/NazS,0; trong nueée bdo hoa (1:1, 2 x 20
mL), nuée mudi (20 mL), 1am khd qua NaxSOs, loc va cd dé thu dwgce hop chit 9-6
(1,5 g). 'TH NMR (400 MHz, CDCl3) 61 2,89 (d, J = 4,4 Hz, 1H), 2,58-2,54 (m, 1H),
2,04-1,86 (m, 2H), 1,81-1,72 (m, 3H), 1,66-1,50 (m, 8H), 1,39-1,37 (m, 6H), 1,35 (s,
3H), 1,31-1,16 (m, 5H), 1,15-1,05 (m, 7H), 1,04-0,94 (m, 5H), 0,93-0,89 (m, 5H), 0,68
(s, 3H).
Téng hop hop chit 9 & 10
Thém 1H-pyrazol-4-cacbonitril (481 mg, 5,17 mmol) va Cs2COs (3,35 g, 10,3 mmol)
vao dung dich chtta hop chét 9-6 (750 mg, 2,07 mmol) trong DMF (10 mL). Sau khi
khudy & 130°C trong 16 gid, pha lodng hdn hop phan tng ndy véi nude (20 mL) va
chiét bang EtOAc (2 x 30 mL). Rita pha hitu co két hop bang nudc mudi (20 mL), 1am
kho qua NaxSOj4 khan, 1gc va ¢d. Tinh ché phén can bang cot nhanh (EtOAc 0~20%
trong PE) dé thu dugc hdn hop gdm céc epime (600 mg, 63,8%) da dugc tach bang k§
thuat SFC (Cot: DAICEL CHIRALPAK AS 250mm x 30mm, 10um; biéu kién:
NH;3H>0 0,1% EtOH; Gradien: ttr 25% dén 25% B; Téc do dong: 70ml/phut; Nhiét 4o
clia cdt: 40°C) dé thu duogc hop chit 9 (230 mg) va hop chét 10 (86,9 mg). Nghién nhd
hop chét 9 (230 mg) v6i MeCN (5 mL) & 20°C dé thu dwge hop chat 9 (193,3 mg).
Hop chit 9: "H NMR (400 MHz, CDCls) 8u 7,92 (s, 1H), 7,81 (s, 1H), 4,36 (d, J =
14,0 Hz, 1H), 4,08 (d, J = 14,0 Hz, 1H), 2,49 (s, 1H), 2,04-1,96 (m, 1H), 1,78-1,57 (m,
8H), 1,54-1,49 (m, 1H), 1,45-1,41 (m, 1H), 1,38 (br d, J = 3,2 Hz, 4H), 1,34-1,12 (m,
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5H), 1,12-1,02 (m, 5H), 1,01-0,94 (m, 5H), 0,92 (s, 6H), 0,71-0,62 (m, 2H). LC-
ELSD/MS do tinh khiét 99%, MS ESI duoc tinh cho CagHaoN3 [M-2HO+H]+ 418,3
tim dugc 1a 418,3. SFC 99%de.

Hop chét 10: '"H NMR (400 MHz, CDCL3) &g 7,89 (s, 1H), 7,80 (s, 1H), 4,19-4,12 (m,
1H), 4,04-3,98 (m, 1H), 2,27 (s, 1H), 2,07-2,01 (m, 1H), 1,91 (q, J = 10,4 Hz, 1H),
1,75 (br d, J = 13,2 Hz, 2H), 1,70-1,57 (m, 5SH), 1,52-1,45 (m, 2H), 1,38 (brd, J = 3,2
Hz, 4H), 1,35-1,12 (m, 6H), 1,11-1,08 (m, 5SH), 1,05-0,90 (m, 7H), 0,88 (s, 3H), 0,72-
0,63 (m, 2H). LC-ELSD/MS db tinh khiét 99%, MS ESI duoc tinh cho CasHuoN3 [M-
2H,O+H]+ 418,3 tim dugc 14 418,3. SFC 99%(de.

CAC Vi DU 11 & 12: Téng hop 1-((S)-2-((3R,5R,8R,9R,108,13S,14S,17S)-3-etyl-
3-hydroxy-13-metylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)-2-
hydroxypropyl)-1H-pyrazol-4-cacbonitril §8)) & 1-(R)-2-
(BR,5R,8R,9R,108,13S,148,17S)-3-etyl-3-hydroxy-13-metylhexadecahydro-1H-
xyclopenta[a]phenanthren-17-yl)-2-hydroxypropyl)-1H-pyrazol-4-cacbonitril (12)

THF

Téng hop hop chat 11-1

Thém ting giot trimetyl-nhém (2 M trong toluen, 14 mL, 28 mmol) vao dung dich
chaa BHT (12 g, 54,4 mmol) trong toluen (120 mL) trong mdi trudong nito & 0°C. Sau
khi khudy & 25°C trong 1 gio, thém timg giot dung dich chira hop chét 7-0 (6 g, 19,8
mmol) trong DCM (60 mL) vao dung dich MAD & -70°C. Sau khi khudy & -70°C
trong 1 gid trong moi truong khi No, thém ting giot EtMgBr (20 mL, 60 mmol, 3M
trong etyl ete) & -70°C vao. Sau khi khudy & -70°C trong 1 gio, d6 hdn hop phan ting
ndy vao axit xitric trong nuéc bo hoa (600 mL) & nhiét do dwdi 10°C va chiét bang

DCM (2 x 800 mL). Lam kho 16p hitu co két hop qua NazSOq, loc va cd. Nghién nhé
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phan cin bang PE dé thu dwoc hop chét 11-1 (3,83 g, 58%). 'H NMR (400 MHz,
CDCl3) om 2,56-2,50 (m, 1H), 2,24-2,10 (m, 4H), 2,07-1,99 (m, 1H), 1,89-1,51 (m,
9H), 1,50-1,20 (m, 12H), 1,19-1,00 (m, 3H), 0,98-0,80 (m, 3H), 0,61 (s, 3H).

Téng hop hop chit 11-2

Thém t-BuOK (2,01g, 18,0 mmol) vao huyén phu chita MePhsPBr (6,4 g, 18,0 mmol)
trong THF (50 mL). Sau khi khudy & 40°C trong 10 phit, thém tir tir tig giot hdn hop
nay vao dung dich chira hop chét 11-1 (3 g, 9,02 mmol) trong THF (30 mL). Sau khi
khudy & 20°C trong 18 gid, dap tit phan ng biang cach bd sung vao hdn hop nay
NH4C1 bdo hoa (100 mL) va chiét bing EtOAc (3 x 100 mL). Rira pha hitu co két hop
bing NH4Cl bdo hoa (100 mL), 1am kh6 qua Na»SOs, loc, va ¢6. Tinh ché phan cin
bing hé thdng combi-flash (EtOAc 0-25% trong PE) dé thu duoc hop chét 11-2 (2,445
g, 82%). 'H NMR (400 MHz, CDCIs) 81 4,84 (s, 1H), 4,69 (s, 1H), 2,02-1,53 (m,
13H), 1,50-1,33 (m, 4H), 1,32-1,11 (m, 11H), 1,10-0,99 (m, 2H), 0,85-0,80 (m, 3H),
0,56 (s, 3H).

Téng hop hop chit 11-3
Thém m-CPBA (2,18 g, 85%, 10,8 mmol) vao dung dich chira hop chat 11-2 (1,8 g,
5,44 mmol) trong DCM (20 mL). Sau khi khudy & 15°C trong 1 gio, dap tat phan Gmg
bing cach bd sung vao hdn hop nay NaHCO; (50 mL, trong nuéc bao hoa) va NaxS203
(20 mL, trong nudc bdo hoa). Tach 16p hitu co, 1am khd qua Na2SOg, loc va ¢d trong
chan khong dé thu dugc hop chit 11-3 (1,7 g), ma duge st dung nhu vay.
Téng hop hop chit 11 & 12
Thém 1H-pyrazol-4-cacbonitril (341 mg, 3,67 mmol) va Cs2CO3 (3,97 g, 12,2 mmol)
vao dung dich chtra hop chét 11-3 (850 mg, 2,45 mmol) trong DMF (10 mL) & 20°C.
Sau khi khudy & 120°C trong 2 gid, pha lodng hdn hgp phan tng vé6i nude (100 mL)
va chiét bang EtOAc (2 x 50 mL). T4ch 16p hitu co két hop, ¢ va tinh ché bang cot
nhanh (EtOAc 30~65% trong PE) dé thu dugc hdn hop gdm cac epime. Tach epime
bing SFC (Cot DAICEL CHIRALPAK AS (250mm*30mm,10um) Diéu kién NH;
H,0 0,1% EtOH Bét diu B 25% Két thuc B 25% Gradien Thoi gian (phut) 100%B
Giit Thoi gian (phtt) Tée @ dong chay (ml/phit) 70) dé thu dwge hop chat 11 (395,8
mg, 49,6%) va hop chat 12 (155,4 mg, 19,4%).
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11: 'H NMR (400 MHz, CDCL) 81 7,93 (s, 1H), 7,82 (s, 1H), 4,45-3,99 (m, 2H), 2,50
(br s, 1H), 2,08-1,94 (m, 1H), 1,84-1,57 (m, 10H), 1,47-1,02 (m, 16H), 0,97 (s, 3H),
0,92 (s, 3H), 0,88 (t, J=7,5 Hz, 3H). LC-ELSD/MS db tinh khiét 99%, MS ESI dugc
tinh cho Ca7H3eN3 [M-2H,0-+H]* 404,3, tim duoc 13 404,3. SFC 100% de

12: 'H NMR (400 MHz, CDCls) 8u 7,90 (br s, 1H), 7,81 (s, 1H), 4,24-3,90 (m, 2H),
2,29 (br s, 1H), 2,06 (br d, J=12,3 Hz, 1H), 1,96-1,86 (m, 1H), 1,84-1,56 (m, 9H),
1,53-1,19 (m, 12H), 1,19-1,09 (m, 7H), 0,92-0,85 (m, 6H). LC-ELSD/MS db tinh
khiét 99%, MS ESI duoc tinh cho C27H3sN; [M-2HO+H]* 404,3, tim dugc 1a 404,3.
SFC 99% de.

Cac vi du 13 & 14: Toéng hop 1-((S)-2-((3R,5S,8R,9R,108,13S,14S,17S)-3-etyl-3-
hydroxy-13-metylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)-2-
hydroxypropyl)-1H-pyrazol-4-cacbonitril (13) & 1-((R)-2-
(3R,5S5,8R,9R,108,13S,14S,17S)-3-etyl-3-hydroxy-13-metylhexadecahydro-1H-
xyclopenta[a]phenanthren-17-yl)-2-hydroxypropyl)-1H-pyrazol-4-cacbonitril (14)
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Téng hop hop chit 13-1

Thém tirng phan lithi (7,27 g, 915 mmol) vao amoniac 1ong vira dugc didu ché (500
mL) & -70°C. Sau khi khudy & -70°C trong 1 gid, thém dung dich chura hop chét 13-0
(50 g, 183 mmol) trong THF kho (500 mL) va t-butanol (27 g, 366 mmol) vao. Sau khi
khudy & -70°C trong 1 gi®, thém amoni clorua (500 g) vao va dé Am dén nhiét do trong
phong. Sau khi khudy trong 16 gid, pha loing hdn hop phan tmg nay v6i H,O (1 L) va
chiét bng EtOAc (3 x 500 mL). Rira dung dich hitu co két hop véi HC1 (1 M, 2 x 500
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mL), NaHCOs3 trong nuéc bdo hoa (500 mL), nude mubi (1 L), 1am khé qua NasSOq4
va cd trong chan khéng dé thu dugc hop chit 13-1 (97 g). 'H NMR (400 MHz,
CDCls) 6w 3,75-3,55 (m, 1H), 2,50-2,00 (m, 10H), 2,00-1,25 (m, 8H), 1,25-0,60 (m,
9H).
Téng hop hop chit 13-2
Thém silica gel (116 g) va PCC (116 g, 541 mmol) vao dung dich chira hop chét 13-1
(100 g, 361 mmol) trong DCM (1000 mL) & 0°C. Sau khi khudy & 25°C trong 2 gid,
pha loging hdn hop phan tmg véi PE (1000 mL) va loc qua dém silica gel. Rira banh
loc bang DCM (2000 mL). C6 dich loc d& duoc gop lai dé thu duoc hop chit 13-2 (90
g). '"H NMR (400 MHz, CDCls) 8n2,55-2,02 (m, 8H), 2,02-1,39 (m, 8H), 1,39-0,69
(m, 10H).
Téng hop hop chit 13-3
Thém axit 4-metylbenzenesulfonic (6,44 g, 37,4 mmol) vao dung dich chtta hop chit
13-2 (51,5 g, 187 mmol) trong MeOH (600 mL) & 25°C. Sau khi khudy & 55°C trong
16 gid, thém EtsN (20 mL) vao va loc hdn hop dé thu dugc hop chét 13-3 (57g). 'H
NMR (400 MHz, CDCIl3) 813,49 (d, J = 5,6 Hz, 1H), 3,20 (s, 3H), 3,14 (s, 3H), 2,48-
2,38 (m, 1H), 2,12-2,01 (m, 2H), 1,96-1,90 (m, 2H), 1,88-1,74 (m, 4H), 1,68-1,62 (m,
1H), 1,56-1,44 (m, 1H), 1,35-1,20 (m, 5H), 1,13-0,95 (m, 5H), 0,87 (s, 1H), 0,80-0,68
(m, 2H).
Téng hop hop chit 13-4
Thém t-BuOK (29,8 g, 266 mmol) vao hdn hgp chira EtPPhsBr (98,7 g, 266 mmol)
trong THF (250 mL) ¢ 15°C trong mdi trudng khi Na. Sau khi khudy ¢ 15°C trong 30
phut, thém hop chit 13-3 (28,5 g, 88,9 mmol) trong THF (50 mL) vao. Sau khi khudy
& 40°C trong 2 gid, @6 hdn hop nay vao NH4CI trong nude (150 mL) va chiét bang
EtOAc (2 x 200 mL). Rira pha hitu co két hop bang nuéc mubi (20 mL), 1am khé qua
NazSO4 khan, loc va ¢b. Gia nhiét phan cin trong MeOH (500 mL) & 70 °C trong 30
phut, 1am nguoi dén nhiét d6 trong phong, pha loang v&i nude (300 mL), loc va cb dé
thu dwoc hop chit 13-4 (25,5 g). '"H NMR (400 MHz, CDCls) 8u 5,15-5,07 (m, 1H),
3,20 (s, 3H), 3,14 (s, 3H), 2,41-2,31 (m, 1H), 2,27-2,12 (m, 2H), 2,10-2,02 (m, 1H),
1,91 (td, J = 3,2, 13,2 Hz, 1H), 1,85-1,76 (m, , 2H), 1,71-1,58 (m, 6H), 1,57-1,48 (m,
3H), 1,30-1,13 (,m, 6H), 1,11-0,93 (m, 5H), 0,87 (s, 3H), 0,75-0,67 (m, 2H).
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Téng hop hop chit 13-5
Thém HCI 1 M (153 mL, 153 mmol) vao dung dich chira hgp chéat 13-4 (51 g, 153
mmol) trong THF (500 mL). Sau khi khudy & 15°C trong 2 gid, d6 hdn hop nay vao
NaHCO; trong nuée (400 mL), va chiét bing EtOAc (2 x 300 mL). Rira pha hitu co
két hop bing nuéc mudi (200 mL), 1am khé qua Na»SO4 khan, loc va cd dé thu dugc
hop chét 13-5 (42 g, 95,8%). 'H NMR (400 MHz, CDCls) 8u 5,16-5,08 (m, 1H), 2,42-
2,17 (m, 7H), 2,09 (t, J = 13,2 Hz, 1H), 1,88-1,79 (m, 2H), 1,76-1,63 (m, 6H), 1,59 (s,
1H), 1,56-1,40 (m, 2H), 1,28-1,16 (m, 8H), 1,04-0,94 (m, 1H), 0,90 (s, 1H), 0,78-0,69
(m, 1H).
Téng hop hop chit 13-6
Thém NaH (5,23 g, 218 mmol) vao dung dich dugc khudy chtira MesSIO (47,9 g, 218
mmol) trong DMSO (300 mL) va THF (300 mL) & 0°C. Sau khi khudy trong 1 gid
trong mdi trudong khi N, thém hop chét 13-5 (42 g, 146 mmol) trong THF (200 mL)
vao. Sau khi khudy & 25°C trong 3 gid, d6 hdn hop phan tng ndy vao nuéc (1000
mL). Sau khi khudy & 25°C trong 3 gi®, loc hdn hop nay dé thu duoc hop chét 13-6
(48 g). '"H NMR (400 MHz, CDCls) 8y 5,15-5,07 (m, 1H), 2,64-2,61 (m, 5SH), 2,41-
2,30 (m, 1H), 2,27-2,11 (m, 2H), 2,00-1,92 (m, 1H), 1,91-1,80 (m, 2H), 1,67-1,60 (m,
5H), 1,56-1,50 (m, 1H), 1,45-1,35 (m, 1H), 1,30-1,10 (m, 8H), 1,07-0,95 (m, 2H), 0,89
(s, 3H), 0,84-0,72 (m, 2H).
Téng hop hop chit 13-7
Thém MeLi (54,7 mL, 87,6 mmol, 1,6M) vao huyén phu chira CuCN (3,92 g, 43,8
mmol) trong THF (40 mL) & -70°C. Sau khi khudy & -70°C trong 1 gid, thém hop chit
13-6 (4,4 g, 14,6 mmol) trong THF (10 mL) & -70°C. Sau khi 1am 4m tir tir d&én nhiét
do trong phong va khudy trong 2 gid, rét tir tir hdn hop phén (mg nay vao NH4Cl 10%
(20 mL) va chiét bang EtOAc (2 x 50 mL). Rira pha hitu co két hop bang nudc mudi
(20 mL), 1am kho qua Na;SO4 khan, loc va cd dé thu duoc hop chét 13-7 (4,4 g). 1H
NMR (400 MHz, CDCI3) &u 5,14-5,08 (m, 1H), 2,39-2,10 (m, 3H), 1,85-1,39 (m,
10H), 1,39-0,94 (m, 13H), 0,94-0,60 (m, 9H).
Téng hop hop chit 13-8
Thém dime 9-BBN (8,03 g, 33,2 mmol) vao dung dich chtra hop chat 13-7 (4,4 g, 13,3
mmol) trong THF khan (50 mL) & 25°C trong moi truong khi No. Sau khi khudy &
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60°C trong 16 gio, 1am ngudi hén hop nay, va pha lodng véi EtOH (20 mL) & 0°C.
Thém tir tir NaOH (2,66 g, 13,3 mL, 5M, 66,5 mmol) sau d6 thém tir tor H2O, (13,3
mL, 133 mmol, 10 M trong nudc) vio cho dén khi nhiét d6 bén trong khéng con ting
va nhiét d9 bén trong dugc duy tri dudi 30°C. Sau khi khudy & 60°C trong 2 gid, 1am
ngudi hdn hop ndy, pha loing véi NazS$>03 (100 mL, trong nuéc bio hoa) va chiét
bang EtOAc (3 x 100 mL). Lam khd 16p hitu co két hop qua NaSOs, loc va co trong
chan khong. Tinh ché phin cin bang cot (EtOAc 5%-30% trong PE) dé thu dugc hop
chét 13-8 (10 g). 1H NMR (400 MHz, CDCls) & 3,74-3,66 (m, 1H), 1,96-1,39 (m,
13H), 1,39-1,00 (m, 14H), 1,00-0,85 (m, 5H), 0,75-0,57 (m, SH).
Téng hop hop chit 13-9
Thém DMP (3,29 g, 7,76 mmol) vao dung dich chita hop chit 13-8 (1,3 g, 3,88 mmol)
trong DCM (20 mL). Sau khi khudy & 25°C trong 1 gid, dap tit phan ng bang cach bd
sung vao hdn hop nay NaHCO; (50 mL) va chiét bang EtOAc (3 x 30 mL). Rira 16p
hitu co két hop bing NaS$20; (3 x 30 mL, bdo hoa), nuée mudi (50 mL), 1am kho qua
NazSO0y4, loc va ¢d trong chan khong. Tinh ché ph?m can béng cot (EtOAc 5%-30%
trong PE) dé thu dugc hop chat 13-9 (1,16 g, 90%). '"H NMR (400 MHz, CDCl3) 8u
2,53 (t, J = 8,8 Hz, 1H), 2,21-1,53 (m, 9 H), 1,53-1,10 (m, 10H), 1,10-0,63 (m, 13H),
0,61 (s, 3H).
Téng hop hop chit 13-10
Thém t-BuOK (779 mg, 6,96 mmol) vao hdn hop chira MePPhsBr (2,48 g, 6,96 mmol)
trong THF (40 mL) & 25°C trong moi truong khi N». Sau khi khudy & 50°C trong 30
phut, thém hop chat 13-9 (1,16 g, 3,48 mmol) trong THF (10 mL) & 25°C vao. Sau khi
khudy & 50°C trong 18 gio, dap tit phan tGng bang cach bd sung vao hdn hgp phan tng
nay nudc (40 mL) & 25°C va chiét bang EtOAc (2 x 50 mL). Rira pha hitu co két hop
v6i nuée (3 x 10 mL), nude mubi (30 mL), 1am khd qua NasSO4 khan, loc va co trong
chan khong. Tinh ché phan cin bing cot (EtOAc 2% trong PE) dé thu duoc hop chét
13-10 (620 mg, 54%). 'H NMR (400 MHz, CDCI3) on 4,84 (s, 1H), 4,70 (s, 1H),
2,08-1,57 (m, 10H), 1,57-1,06 (m, 13H), 1,06-0,52 (m, 13H).
Téng hop hop chit 13-11
Thém m-CPBA (601 mg, 2,8 mmol, 80%) vao dung dich chtta hgp chét 13-10 (620
mg, 1,87 mmol) trong DCM (10 mL) & 15°C. Sau khi khudy & 15°C trong 1 gio, dép
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tit phan Gmg bang cich bd sung vao hdn hop nay NaHCO; bdo hoa v NaxS,03 (40
mL, thé tich: thé tich = 1:1) va chiét bing DCM (2 x 20 mL). Rira pha hiru co két hop
v6i NaHCO; bdo hoa va NayS:03 (50 mL, thé tich: thé tich = 1:1), 1am kho qua
Na»S04, loc va ¢6 dé thu duge hop chit 13-11 (820 mg). 'H NMR (400 MHz, CDCls)
012,89 (d, J = 4,8 Hz, 0,6H), 2,55-2,48 (m, 1H), 2,32 (d, ] = 5,2 Hz, 0,4H), 2,02-1,45
(m, 10H), 1,45-1,11 (m, 11H), 1,11-0,74 (m, 10H), 0,74-0,58 (m, 5H).

Téng hop hop chit 13 & 14

Thém Cs2CO3 (2,24 g, 6,89 mmol) va 1H-pyrazol-4-cacbonitril (535 mg, 5,75 mmol)
vao dung dich chira hop chat 13-11 (800 mg, 2,3 mmol) trong DMF (10 mL). Sau khi
khudy & 120°C trong 48 gid, thém hdn hop phan tng vao NH4Cl bio hoa (50 mL) va
chiét bang EtOAc (3 x 50 mL). Rira 16p hitu co két hop bang LiCl (100 mL, 5% trong
nudc), nude mubi bdo hoa (2 x 100 mL), Iam kh6 qua NaSO4 khan, loc va ¢b. Tinh
ché phan cin bing cot (EtOAc 0~10% trong PE) dé thu dugc hdn hgp gdm céc epime
(800 mg). Tach epime bang SFC (Cot: DAICEL CHIRALCEL OJ-H (250mm*30mm,
Sum), Diéu kién: NHsH,0 0,1% EtOH, Bét dau B: 25%, Két thic B: 25%) dé thu duoc
hop chét 13 (264 mg) va hop chét 14 (122 mg).

Hop chit 13: '"H NMR (400 MHz, CDCI3) 817,92 (s, 1H), 7,81 (s, 1H), 4,37-4,33
(m, 1H), 4,10-4,06 (m, 1H), 2,48 (s, 1H), 2,02-1,96 (m, 1H), 1,79-1,37 (m, 12H), 1,37-
0,94 (m, 15H), 0,94-0,87 (m, 6H), 0,75-0,61 (m, 2H). LC-ELSD/MS d0 tinh khiét
99%, MS ESI dugc tinh cho Ca7H3sN3 [M- 2H2O+H]™ 404 tim duoc 1a 404. SFC
99,522% de.

Hop chit 14: "H NMR (400 MHz, CDCI3) 817,88 (s, 1H), 7,79 (s, 1H), 4,17-4,13
(m, 1H), 4,02-3,99 (m, 1H), 2,27 (s, 1H), 2,07-1,53 (m, 1H), 1,53-1,12 (m, 12H), 1,12-
0,94 (m, 15H), 0,94-0,84 (m, 6H), 0,73-0,61 (m, 2H). LC-ELSD/MS d¢ tinh khiét
99%, MS ESI dugc tinh cho C7H3gN3 [M- 2H2O+H]" 404 tim dugc 1a 404. SFC
100% de.

Cic vi du 15 & 16 Téng hep  1-((S)-2-hydroxy-2-

((3R,5R,8R,9R,108,13S,14S,17S)-3-hydroxy-3-(hydroxymetyl)-13-

metylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)propyl)-1H-pyrazol-4-

cacbonitril (15) & 1-((R)-2-((3R,5R,8R,9R,108,138,14S,17S)-3- (etoxymetyl)-3-
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hydroxy-13-metylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)-2-
hydroxypropyl)-1H-pyrazol-4-cacbonitril (16)

CSQCOa, DMF

Tong hop hop chit 15-1

Thém t-BuOK (925 mg, 8,25 mmol) vao dung dich chita MePPh;Br (2,94 g, 8,25
mmol) trong THF (20 mL) trong mdi trudng khi N» & 25°C. Sau khi khudy trong 1 gid,
thém hop chit 15-0 (1 g, 2,75 mmol, WO 2018013613) trong THF (10 mL) vao. Sau
khi khudy & 40°C trong 3 gid, 46 hdn hop phéan tng nay vao NH4Cl trong nude (50
mL) va chiét bing EtOAc (2 x 80 mL). Rira pha hiru co két hop bang nuéc mudi bio
hoa (50 mL), 1am khé qua Na»SOs khan, loc va ¢d. Tinh ché phan cin bing cot nhanh
(EtOAc 0~6% trong PE) dé thu duoc hop chit 15-1 (750 mg, 76%). '"H NMR (400
MHz, CDCI3) du 4,84 (s, 1H), 4,70 (s, 1H), 3,57-3,49 (m, 2H), 3,47-3,38 (m, 2H),
2,70 (s, 1H), 2,07-2,00 (m, 1H), 1,75 (s, 7H), 1,72-1,59 (m, 5H), 1,49-1,33 (m, 6H),
1,28-0,97 (m, 11H), 0,56 (s, 3H).

Téng hop hop chit 15-2

Thém m-CPBA (990 mg, 85%, 4,88 mmol) vao dung dich chira hop chét 15-1 (880
mg, 2,44 mmol) trong DCM (20 mL) ¢ 15°C. Sau khi khudy hdn hop phan ting & 15°C
trong 1 gid, dap tét phan Gng bang cach bd sung vao hdn hop phan tng nay NaHCO3
trong nudc bdo hoa (200 mL). Tach pha hitu co va rira bang NaHCO3/Na»S>05 trong
nude bdo hoa (1:1, 3 x 100 mL), nude mudi (100 mL), 1am kho qua NaxSOs, loc va cd
trong chén khong dé thu dugc hop chét 15-2 (900 mg). '"H NMR (400 MHz, CDCls)
ou 3,54 (q, J = 8 Hz, 2H), 3,43 (q, J = 8 Hz, 2H), 2,88 (d, J = 4 Hz, 0,6H), 2,55 (d, J =
4 Hz, 0,7H), 2,49 (d, J = 4 Hz, 0,3H), 2,31 (d, J = 4 Hz, 0,4H), 2,03-1,57 (m, 10H),

1,48-1,32 (m, 9H), 1,28-0,93 (m, 12H), 0,79 (s, 1H), 0,67 (s, 2H).
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Téng hop hop chét 15 & 16

Thém 1H-pyrazol-4-cacbonitril (369 mg, 3,97 mmol) va Cs2CO3 (2,59 g, 7,95 mmol)
vao dung dich chira hgp chét 15-2 (600 mg, 1,59 mmol) trong DMF (5 mL). Sau khi
khudy & 125°C trong 12 gid, pha logng hdn hop phan tng véi nude (100 mL) va chiét
bang EtOAc (3 x 60 mL). Rura 16p hitu co két hop bang LiCl (3 x 150 mL, 5%, trong
nuéc) va sau d6 cb. Tinh ché phan cin bang cdt nhanh (EtOAc 0~20% trong PE) dé
thu dwoc hdn hop gdm cac epime (600 mg). Tach epime bang SFC (Cot: DAICEL
CHIRALPAK AS (250mm*50mm,10um); Diéu kién: NH;H,0 0,1% EtOH; Bt dau
B: 60%; Két thac B: 60%; Téc dd dong (ml/phut): 80) dé thu duge hop chét 15 (353,8
mg, 59%) va hop chit 16 (138,3 mg, 23%).

Hop chit 15: "H NMR (400 MHz, CDCls) 81 7,92 (s, 1H), 7,82 (s, 1H), 4,37-4,34 (m,
1H), 4,10- 4,07 (m, 1H), 3,54 (q, J = 8 Hz, 2H), 3,41 (q, J = & Hz, 2H), 2,70 (s, 1H),
2,51 (s, 1H), 2,02-1,99 (m , 1H), 1,83-1,55 (m, 8H), 1,50-1,19 (m, 13H), 1,15-1,02 (m,
5H), 0,96-0,91 (m, 6H). LC-ELSD/MS d6 tinh khiét 99%, MS ESI dugc tinh cho
C2sH4oN302[M+H-H>O[" 452, tim dugc 12 452. SFC 100% de.

Hop chét 16: "H NMR (400 MHz, CDCls) 81 7,89 (s, 1H), 7,80 (s, 1H), 4,18-4,15 (m,
1H), 4,03- 3,99 (m, 1H), 3,54 (q, J = 8 Hz, 2H), 3,41 (q, J = 8 Hz, 2H), 2,71 (s, 1H),
2,33 (s, 1H), 2,07-2,04 (m , 1H), 1,95-1,56 (m, 9H), 1,50-1,19 (m, 13H), 1,16-1,00 (m,
8H), 0,87 (s, 3H). LC-ELSD/MS do tinh khiét 99%, MS ESI dugc tinh cho
CasHaaN3O02[M+H-H20]1" 452, tim duge 14 452. SFC 99,94% de.

Cic vi du 17 & 18: Téng hop 1-((S)-2-hydroxy-2-((3R,5S,8R,9S,108,138,148,178)-
3-hydroxy-10,13-dimetyl-3-propylhexadecahydro-1H-xyclopenta[a]phenanthren-
17-y)propyl)-1H-pyrazol-4-cacbonitril a7 & 1-((R)-2-hydroxy-2-
((3R,5S,8R,9S,108,13S,14S,17S)-3-hydroxy-10,13-dimetyl-3-
propylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)propyl)-1H-pyrazol-4-
cacbonitril (18)
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Me3SIO, NaH
_—
DMSO, THF

N*= —
W

B =
Cs,CO3, DMF

17-3

Téng hop hop chit 17-1

Thém NaH (340 mg, 14,2 mmol) vao dung dich dugc khuéy chtta MesSIO (3,12 g,
14,2 mmol) trong DMSO (30 mL) va THF (30 mL) & 0°C. Sau khi khudy trong 1 gio,
thém hop chit 17-0 (Pregn-20-en-3-on, 20-metyl-, (50)-, dugc md ta trong
W02018/75699) (3 g, 9,53 mmol) trong DMSO (30 mL) vao hdn hop phan tng. Sau
khi khudy & 25°C trong 3 gid, d6 hdn hop phan Gng niy vao nudc (200 mL). Sau khi
khudy & 25°C trong 3 gid, loc hdn hop phan tng dé thu duge hop chat 17-1 (3,3 g). 'H
NMR (400 MHz, CDCIl3) 6u4,84 (s, 1H), 4,70 (s, 1H), 2,64-2,59 (m, 2H), 2,06-1,98
(m, 2H), 1,88-1,79 (m, 2H), 1,75 (s, 3H), 1,71-1,65 (m, 3H), 1,60-1,52 (m, 3H), 1,35-
1,12 (m, 8H), 1,00-0,76 (m, 8H), 0,57 (s, 3H).

Tong hop hop chit 17-2

Thém EtMgBr (8,20 mL, 3 M, 24,6 mmol) vao dung dich chira hop chét 17-1 (2,7 g,
8,21 mmol) trong THF (20 mL) v&i Cul (234 mg, 1,23 mmol) & 0°C. Sau khi khudy &
0°C trong 1 gid, pha logng hdn hop phan tmg véi nude (50 mL) va chiét bing EtOAc
(2 x 50 mL). Rira pha hitu co két hop bang nude mudi (100 mL), 1am khé qua NasSO4
khan, loc va ¢6. Tinh ché phan cn bing cot (EtOAc 0~3% trong PE) dé thu duogc hop
chat 17-2 (1,8 g, 61%). '"H NMR (400 MHz, CDCls) 814,83 (s, 1H), 4,69 (s, 1H), 2,01
(t, T = 9,2 Hz, 1H), 1,83-1,40 (m, 13H), 1,40-1,02 (m, 15H), 1,02-0,70 (m, 8H), 0,55
(s, 3H).

Téng hop hop chit 17-3

Thém m-CPBA (2,03 g, 9,48 mmol, 80%) vao dung dich chira hop chét 17-2 (1,7 g,
4,74 mmol) trong DCM (10 mL) & 15°C. Sau khi khudy & 15°C trong 1 gio, dap tat

133



53441 134/244

phan mg bang cach bd sung vao hén hop ndy NaHCO3 bdo hoa va Naz$h0s3 (40 mL,
thé tich: thé tich = 1:1) va chiét bing DCM (2 x 20 mL). Rira pha hitu co két hop bing
NaHCOs3 bdo hoa va NazS,03; (50 mL, thé tich: thé tich = 1:1), 1am khd qua Na»SOs,
loc va cb dé thu dwoc hop chat 17-3 (2,35 g). TH NMR (400 MHz, CDCls) 812,88 (d,
J=4,4 Hz, 0,7H), 2,55-2,48 (m, 1H), 2,30 (d, J = 4,8 Hz, 0,3H), 2,04-1,55 (m, 10H),
1,55-1,37 (m, 10H), 1,37-1,23 (m, 10H), 1,23-0,66 (m, 10H),

Téng hop hop chit 17 & 18

Thém Cs2COs3 (1,56 g, 4,8 mmol) va 1H-pyrazol-4-cacbonitril (372 mg, 4 mmol) vao
dung dich chta hop chit 17-3 (600 mg, 1,6 mmol) trong DMF (5 mL). Sau khi khudy
& 120°C trong 48 gidy, thém hdn hop phan tmg vao NH4Cl bdo hoa (50 mL) va chiét
bing EtOAc (3 x 50 mL). Rira 16p hitu co két hop bang LiCl (100 mL, 5% trong
nuée), nude mubi (2 x 100 mL), 1am khd qua NaSO4 khan, loc va cd. Tinh ché phin
cin bang cot (EtOAc 5~20% trong PE) dé thu duge hdn hop gdm cac epime (750 mg).
Tach epime bing SFC (Co6t: DAICEL CHIRALCEL OJ-H (250mm*30mm,5um),
Diéu kién: NH3H20 0,1% EtOH, Bét dau B: 30%, Két thiic B: 30%) dé thu dugc hop
chét 17 (272 mg) va hop chét 18 (123 mg).

Hop chit 17: "H NMR (400 MHz, CDCl3) 817,92 (s, 1H), 7,80 (s, 1H), 4,36-4,33 (m,
1H), 4,09-4,06 (m, 1H), 2,49 (s, 1H), 2,01-1,98 (m, 1H), 1,77-1,42 (m, 11H), 1,42-
1,08 (m, 13H), 1,08-0,80 (m, 11H), 0,77-0,70 (m, 4H). LC-ELSD/MS d0 tinh khiét
99%, MS ESI dugc tinh cho Ca9HaoN3 [M- 2H2O+H]" 432 tim duoc 1a 432. SFC
99,06% de.

Hop chét 18: "H NMR (400 MHz, CDCl3) 817,88 (s, 1H), 7,79 (s, 1H), 4,17-4,13 (m,
1H), 4,02-3,98 (m, 1H), 2,28 (s, 1H), 2,06-1,86 (m, 2H), 1,71-1,42 (m, 10H), 1,42-
1,11 (m, 13H), 1,11-0,60 (m, 11H), 0,77-0,70 (m, 4H). LC-ELSD/MS @9 tinh khiét
99%, MS ESI dugc tinh cho CHaN3 [M- 2H2O+H]" 432 tim dugc 1a 432. SFC
100%de.

Cic vi du 19 & 20: Téng hegp  1-((S)-2-hydroxy-2-

((3R,5S,8R,9R,108,13S,14S,17S)-3-hydroxy-3-(metoxymetyl)-13-

metylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)propyl)-1H-pyrazol-4-

cacbonitril (19) &  1-((R)-2-hydroxy-2-((3R,5S,8R,9R,108,13S,14S,17S)-3-
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hydroxy-3-(metoxymetyl)-13-metylhexadecahydro-1H-
xyclopenta[a]phenanthren-17-yl)pr0pyl)-1H-pyrazol-4-cacbonitril (20)

“ MePPhaBr 0. m-CPBA 0’ HN: =N 0
‘o w0k ‘0 - ‘e T G005 DVF ‘e
102

Téng hop hop chit 19-1

Thém t-BuOK (1,34 g, 12,0 mmol) & 25°C trong méi trudng khi N, vao hdn hop chira
MePPh3Br (4,28 g, 12,0 mmol) trong THF (15 mL). Sau khi khudy & 50°C trong 30
phut, thém hop chit 19-0 (1,4 g, 4,01 mmol) trong THF (5 mL). Sau khi khudy & 60°C
trong 3 gid, 1am ngudi hdn hgp phan tng, rét vao nudce d4, va véi EtOAc (100 mL x
2). Lam kho 16p hitu co két hop qua natri sulfat khan, loc va cd. Tinh ché phan cin
bang cot nhanh (EtOAc 0~30% trong PE) dé thu dwoc hop chat 19-1 (1,1 g). '"H NMR
(400 MHz, CDCl3) 6u 4,94-4,61 (m, 2H), 3,45-3,32 (m, 3H), 3,25-3,12 (m, 2H), 2,11-
1,97 (m, 2H), 1,87-1,53 (m, 10H), 1,49-0,82 (m, 14H), 0,79-0,65 (m, 2H), 0,57 (s,
3H).

Téng hgp hop chit 19-2

Thém m-CPBA (556 mg, 2,59 mmol, 80%) vao dung dich chta hop chét 19-1 (600
mg, 1,73 mmol) trong DCM (20 mL) & 15°C. Sau khi khudy & 15°C trong 1 gio, dap
tt phan ung bing cich bd sung vao hdn hop phan Gng ndy NaHCOs bdo hoa va
Na2$20;3 (40 mL, thé tich: thé tich = 1:1) va chiét bing DCM (2 x 20 mL). Rira pha
hitu co két hgp bing NaHCO; bdo hoa va Nax$>03 (50 mL, thé tich: thé tich = 1:1),
lam khd qua NaxSOq, loc va ¢o dé thu dugc hop chét 19-2 (650 mg). 'H NMR (400
MHz, CDCl3) 6u 3,38 (s, 3H), 3,24-3,14 (m, 2H), 2,88 (d, J = 4,4 Hz, 1H), 2,55 (d,J =
4,4 Hz, 1H), 2,49 (d, J = 4,8 Hz, 1H), 2,31 (d, J = 4,8 Hz, 1H), 2,09-1,52 (m, 10H),
1,47-0,87 (m, 14H), 0,80 (s, 1H), 0,74-0,64 (m, 4H).

Téng hop hop chit 19 & 20

Thém Cs2COs (1,75 g, 5,37 mmol) va 1H-pyrazol-4-cacbonitril (416 mg, 4,47 mmol)
vao dung dich chira hop chat 19-2 (650 mg, 1,79 mmol) trong DMF (10 mL). Sau khi
khudy & 130°C trong 12 gid, thém hdn hop phan tng vao NH4Cl bo hoa (50 mL) va
chiét bang EtOAc (3 x 50 mL). Rira 16p hitu co két hop bang LiCl (100 mL, 5% trong

nudce), nudc mubi (2 x 100 mL), 1am kh6 qua NaxSO4 khan, loc va ¢6. Tinh ché phén
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cin bang cot (EtOAc 0~50% trong PE) dé thu duoc hdn hop gdm céc epime (750 mg).
Téach epime bing SFC (Cot: DAICEL CHIRALCEL OJ-H (250mm*30mm, 5um);
Piéu kién: NH3H20 0,1% EtOH) dé thu dwoc hop chét 20 (116,0 mg, 15,5%) va hop
chét 19 (280,6 mg, 37,4%).

Hop chit 19: '"H NMR (400 MHz, CDCls) 8u 7,92 (s, 1H), 7,81 (s, 1H), 4,36 (d, J =
13,6 Hz, 1H), 4,08 (d, J = 13,6 Hz, 1H), 3,38 (s, 3H), 3,18 (s, 2H), 2,48 (s, 1H), 2,13-
1,92 (m, 2H), 1,81-1,56 (m, 9H), 1,43 (br t, J = 9,6 Hz, 2H), 1,29-0,98 (m, 9H), 0,96
(s, 4H), 0,92 (s, 3H), 0,69 (br s, 2H). LC-ELSD/MS d6 tinh khiét 99%, MS ESI tinh
cho Ca6H3sN3 [M-MeOH-2H>O-+H]" 388,2, tim dugc 1a 388,2. SFC 96,66% de

Hop chit 20: '"H NMR (400 MHz, CDCls) &u 7,89 (s, 1H), 7,82-7,75 (m, 1H), 4,22-
4,09 (m, 1H), 4,06-3,93 (m, 1H), 3,48-3,31 (m, 3H), 3,27-3,11 (m, 2H), 2,35-2,22 (m,
1H), 2,12-1,99 (m, 2H), 1,97-1,83 (m, 1H), 1,81-1,60 (m, 8H), 1,53-1,32 (m, 2H),
1,29-1,14 (m, 4H), 1,09 (s, 5H), 1,05-0,92 (m, 4H), 0,87 (s, 3H), 0,69 (brt,J = 7,2 Hz,
2H). LC-ELSD/MS d6 tinh khiét 99%, MS ESI tinh cho CasH3sN3 [M-MeOH-
2H,O+H]" 388,2, tim dugc 1a 388,2. SFC 100% de

Vi du 21: Téng hop 1- (2,2-diflo-2-((3R,5R,8R,9R,10S,13S,14S,17S)-3-hydroxy-
3,13-dimetylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)etyl)-1H-

pyrazol-4-cacbonitril

N-N

/\f AC,0, DMAP
—_—
DCM
\i
N
Ac

0 TH

08

DAST
cloroform

NaOH trong nuéc
P e

dioxan, MeOH

Téng hop hop chit 21-1

Thém DMAP (298 mg, 2,44 mmol) va axetyl axetat (622 mg, 6,10 mmol) vao dung

dich chua hop chét 21-0 (1 g, 2,44 mmol) trong DCM (10 mL). Sau khi khudy & 25°C

trong 16 gio, @ hdn hop phan tng nay vao nude da (50 mL), khudy trong 10 phut, va
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chiét bing DCM (2 x 30 mL). Rura pha hitu co két hop bang nuéc mudi bao hoa (2 x
50 mL), 1am khd qua Na»SOs khan, loc va cb. Tinh ché phan cin bang c6t nhanh
(EtOAc 0~20% trong PE) d& thu dugc hop chét 21-1 (650 mg, 59%). "H NMR (400
MHz, CDCl) ou 7,86 (s, 1H), 7,81 (s, 1H), 5,05-4,87 (m, 2H), 2,64-2,57 (m, 1H),
2,34-2,06 (m, 2H), 1,99 (s, 3H), 1,87-1,58 (m, 10H), 1,54 (s, 3H), 1,51-1,30 (m, 7H),
1,15-0,82 (m, 4H), 0,67 (s, 3H).

Téng hop hop chit 21-2

Thém timg giot DAST (0,79 ml, 5,97 mmol) vao dung dich chira hop chit 21-1 (300
mg, 0,66 mmol) trong cloform (5 mL) & 0°C trong méi truong khi N». Sau khi khudy &
60°C trong 12 gidy, dp tit phan tng biang cach bd sung vao hdn hop phan tng nay
NaHCO3 bdo hoa (50 mL) va chiét bing EtOAc (2 x 30 mL). Rira pha hitu co két hop
béng NaHCOs bdo hoa (50 mL), 1am khé qua Na»SOu, loc, cd. Tinh ché phan cin bang
hé théng combi-flash (EtOAc 0-30% trong PE) dé thu dwoc hop chét 21-2 (65 mg,
20%). 'H NMR (400 MHz, CDCls) éu 7,92 (s, 1H), 7,82 (s, 1H), 4,59-4,30 (m, 2H),
1,97 (s, 3H), 1,85-1,58 (m, 12H), 1,53 (s, 3H), 1,49-1,28 (m, 7H), 1,14-1,03 (m, 5H),
0,88-0,86 (m, 3H)

Téng hop hop chit 21

Thém MeOH (1 mL) va NaOH (2,94 ml, 5 M, 14,7 mmol) vao dung dich chita hop
chit 21-2 (35 mg, 0,074 mmol) trong dioxan (0,5 mL) & 15°C. Sau khi khudy & 35°C
trong 16 gid, @ hdn hop phan tng nay vao nuée (20 mL), khudy trong 10 phut, va
chiét bang EtOAc (3 x 40 mL). Rira pha hitu co két hop bing nudc mudi bdo hoa (2 x
50 mL), lam kho qua NaSO4 khan, loc va ¢6. Tinh ché phan cin bing cdt nhanh
(EtOAc 0~40% trong PE) va tinh ché bang SFC (Phuong phép: Cot: DAICEL
CHIRALPAK AD (250mm*50mm, 10um); Didu kién: NH3H>0 0,1% EtOH; Bét dau
B: 60%; Két thuc B: 60%) dé thu dugc hop chit 21 (14,4 mg, 41%). '"H NMR (400
MHz, CDCl3) éu 7,92 (s, 1H), 7,82 (s, 1H), 4,55-4,34 (m, 2H), 2,02-1,96 (m, 1H),
1,86-1,60 (m, 10H), 1,49-1,27 (m, 9H), 1,25 (s, 3H), 1,13-1,05 (m, 5H), 0,87 (d, J=3,2
Hz, 3H). LC-ELSD/MS: d¢ tinh khiét >99%; MS ESI duoc tinh cho CasH3sF2N30O
[M-H>O+H]" 414,2, tim dugc 1a 414,2.

Vi du 22 & 23: Tong hep 1-((S)-2-hydroxy-2-((3R,5R,8R,9R,108,13S,148S,17S)-3-

hydroxy-13-metyl-3-propylhexadecahydro-1H-xyclopenta[a]phenanthren-17-
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yD)propyl)-1H-pyrazol-3-cacbonitril (22) & 1-((R)-2-hydroxy-2-
(BR,5R,8R,9R,108,13S,14S,17S)-3-hydroxy-13-metyl-3-propylhexadecahydro-
1H-xyclopenta[a]phenanthren-17-yl)propyl)-1H-pyrazol-3-cacbonitril (23)

7-3

Thém 1H-pyrazol-3-cacbonitril (154 mg, 1,66 mmol) va Cs2CO3 (1,35 g, 4,15 mmol)
vao dung dich chtra hop chét 7-3 (300 mg, 0,831 mmol) trong DMF (5 mL). Sau khi
khudy & 125°C trong 12 gid, pha lodng hdn hop niy véi nude (100 mL) va chiét bang
EtOAc (3 x 50 mL). C6 16p hitu co két hop va tinh ché bing cot nhanh (EtOAc 0~25%
trong PE) dé thu dugc hdn hop gdm cac epime (200 mg, 53%). T4ch epime bang SFC
(Cot: DAICEL CHIRALPAK AD (250mm*30mm,10um; Piéu kién: NH3H20 0,1%
IPA; Bét dAu: B 55%; Két thuc B: 55%; Tbc do dong chay (ml/phit): 80) dé thu dugc
hop chit 22 (80,5 mg) va 23 (47,2 mg). Héa hoc viing clia pyrazol dugc chi dinh bang
HMBC (H22 lién két v6i C5 trong vong pyrazol).

Hop chét 22: "H NMR (400 MHz, CDCl3) &y 7,58 (d, J = 4 Hz, 1H), 6,68 (d, ] = 4
Hz, 1H), 4,38-4,35 (m, 1H), 4,13-4,09 (m, 1H), 2,35 (s, 1H), 2,02-1,99 (m, 1H), 1,81-
1,60 (m, 10H), 1,55-1,31 (m, 7H), 1,28-1,03 (m, 11H), 0,96-0,91 (m, 9H). LC-
ELSD/MS: dd tinh khiét 99%, MS ESI duoc tinh cho CasHaoN3 [M-2H,O+H]* 418,3,
tim dugc 14 418,3. SFC 100% de.

Hop chat 23: 'TH NMR (400 MHz, CDCls) 81 7,53 (d, J = 4 Hz, 1H), 6,67 (d, ] = 4
Hz, 1H), 4,19-4,16 (m, 1H), 4,05-4,02 (m, 1H), 2,21 (s, 1H), 2,07-2,04 (m, 1H), 1,94-
1,58 (m, 10H), 1,55-1,25 (m, 11H), 1,22-1,02 (m, 10H), 0,95-0,87 (m, 6H). LC-
ELSD/MS: d6 tinh khiét 99%, MS ESI duoc tinh cho C2sHoN3 [M-2HO+H]* 4183,
tim duoc 14 418,3. SFC 100% de.

Vi du 24 & 25: Toénmg hop 1-((S)-2-(3R,5R,8R,9S,108,13S,148,17S)-3-
(etoxymetyl)-3-hydroxy-10,13-dimetylhexadecahydro-1H-
xyclopenta[a]phenanthren-17-yl)-2-hydroxypropyl)-1H-pyrazol-4-cacbonitril (24)
& 1-((R)-2-((3R,5R,8R,9S,108,13S,14S,17S)-3-(etoxymetyl)-3-hydroxy-10,13-

138



53441 139/244

dimetylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)-2-hydroxypropyl)-
1H-pyrazol-4-cacbonitril (25)

Téng hop hop chit 24-1

Thém t-BuOK (1,78 mg, 15,9 mmol) vao hdn hop chita MePPhsBr (5,67 g, 15,9
mmol) trong THF (70 mL) & 25°C trong méi trudng khi N». Sau khi khudy & 55°C
trong 30 phut, thém tirng phin hop chét 24-0 (2,0 g, 5,31 mmol) trong THF (30 mL) &
nhiét 6 dudi 55°C. Sau khi khudy & 55°C trong 2 gidy, d6 hdn hop phan ting ndy vao
nuée (300 mL) & 25°C va chiét bing EtOAc (2 x 300 mL). Rira 16p hitu co két hop véi
nuée (300 mL), nuée mudi (200 mL), 1am khd qua NaSOs, loc va ¢d trong chin
khéng. Tinh ché phin cin bang sic ky silica gel (EtOAc 0-5% trong PE) dé thu duoc
hop chét 24-1 (900 mg). 'H NMR (400 MHz, CDCls) 8y 4,84 (s, 1H), 4,69 (s, 1H),
3,55-3,51 (q, J=6,9 Hz, 2H), 3,47-3,33 (m, 2H), 2,73-2,65 (m, 1H), 2,06-1,97 (m, 2H),
1,96-1,81 (m, 3H), 1,77-1,72 (m, 4H), 1,58-1,54 (m, 2H), 1,45-1,38 (m, 4H), 1,25-1,18
(m, 8H), 0,90-0,82 (m, 9H), 0,54 (s, 3H).

Téng hop hop chit 24-2

Thém m-CPBA (974 mg, 85%, 4,80 mmol) vao dung dich chira hgp chit 24-1 (900
mg, 2,40 mmol) trong DCM (20 mL) & 15°C. Sau khi khudy & 15°C trong 1 gid, dap
t4t phan tmg bang cach bd sung vao hdn hgp niy NaHCOs trong nude bio hoa (200
mL). T4ch pha hitu co va rira bang NaHCO3/Na;S203 trong nuée bao hoa (1:1, 3 x 100
mL), nude mudi (100 mL), 1am kho qua NazSOs, loc va ¢o trong chan khong dé thu
dugc hop chét 24-2 (1,0 g). 'TH NMR (400 MHz, CDCl3) 8u 3,55-3,51 (q, J=6,9 Hz,
2H), 3,47-3,35 (m, 2H), 1,98-1,77 (m, 4H), 1,76-1,66 (m, 2H), 1,64-1,44 (m, 6H),
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1,43-1,31 (m, 7H), 1,27-1,17 (m, 7H), 1,16-0,99 (m, 4H), 0,95-0,90 (m, 3H), 0,81-0,74
(m, 1H), 0,71-0,61 (m, 2H).

Téng hop hop chit 24 & 25

Thém 1H-pyrazol-4-cacbonitril (595 mg, 6,40 mmol) va Cs2COs (4,17 g, 12,8 mmol)
vao dung dich chtra hop chét 24-2 (1,0 g, 2,56 mmol) trong DMF (15 mL). Sau khi
khudy & 125°C trong 12 gid, pha lodng hdn hop phan tmg véi nuée (100 mL) va chiét
bang EtOAc (3 x 60 mL). Rira 16p hitu co két hop bing LiCl bdo hoa (3 x 150 mL) va
sau d6 cb. Tinh ché phin cin bing cot nhanh (EtOAc 0~20% trong PE) dé thu duogc
hdn hop gdm cic epime (700 mg). Tach epime biang SFC (Cot: Chiralpak AD-3
50x4,6mm LD., 3um Pha dong: A: CO; B:etanol (DEA 0,05%) Gradien: tir 5% dén
40% cta B trong 2 phut va giit 40% trong 1,2 phut, sau d6 5% cua B trong 0,8 phut
Téc d6 dong: 4ml/phat Nhiét do cot: 35°C ABPR: 1500 psi) thu duoc hop chét 24
(284,9 mg, 40,8%) va hop chit 25 (88,4 mg, 12,7%).

Hop chit 24: '"H NMR (400 MHz, CDCl3) 8y 7,92 (s, 1H), 7,82 (s, 1H), 4,36-4,32 (d,
J=13,8 Hz, 1H), 4,09-4,05 (d, J=13,8 Hz, 1H), 3,53-3,50 (q, J=6,9 Hz, 2H), 3,47-3,36
(m, 2H), 2,72 (s, 1H), 2,54 (s, 1H), 2,01-1,99 (d, J=10,8 Hz, 1H), 1,96-1,79 (m, 2H),
1,77-1,64 (m, 4H), 1,62-1,46 (m, 5H), 1,45-1,35 (m, 6H), 1,26-1,18 (m, 6H), 1,13-1,08
(m, 1H), 0,96-0,93 (d, J=10,8 Hz, 7H), 0,89 (s, 3H). LC-ELSD/MS d¢ tinh khiét 99%,
MS ESI duoc tinh cho Cy7H3¢N3 [M-EtOH-2H,0 +H] 402,3 tim duoc 1a 402,3. SFC
100% de.

Hop chit 25: 'TH NMR (400 MHz, CDCl3) 817,89 (s, 1H), 7,81 (s, 1H), 4,17-4,14 (d,
J=13,8 Hz, 1H), 4,02-3,99 (d, J=13,8 Hz, 1H), 3,55-3,50 (q, J=7,0 Hz, 2H), 3,46-3,35
(m, 2H), 2,72 (s, 1H), 2,34 (s, 1H), 2,06 (d, 1H), 1,97-1,79 (m, 3H), 1,73-1,64 (m, 3H),
1,62-1,53 (m, 3H), 1,53-1,34 (m, 8H), 1,27-1,18 (m, 6H), 1,17-1,10 (m, 2H), 1,07 (s,
3H), 0,93 (s, 3H), 0,85 (s, 3H). LC-ELSD/MS d¢ tinh khiét 99%, MS ESI duoc tinh
cho C27H36N3 [M-EtOH-2H,0 +H]+ 402,3 tim dugc 1a 402,3. SFC 100% de.

Vi du 26 & 27: Toéng hop 1-((S)-2-hydroxy-2-((3R,5R,8R,9S,108,13S,14S,178)-3-
hydroxy-10,13-dimetyl-3-propylhexadecahydro-1H-xyclopenta[a]phenanthren-
17-yl)propyl)-1H-pyrazol-4-cacbonitril (26) & 1-((R)-2-hydroxy-2-

((3R,5R,8R,9S,108S,13S,14S,17S)-3-hydroxy-10,13-dimetyl-3-
140



53441 141/244

propylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)propyl)-1H-pyrazol-4-
cacbonitril (27)

Téng hop hop chit 26-1

Thém t-BuOK (931 mg, 236 mmol) vao hdn hop chtta MePPh3Br (2,96 g, 8,30 mmol)
trong THF (30 mL) & 25°C trong moi trudong khi N». Sau khi khudy & 50°C trong 30
phut, thém timg phan hop chét 26-0 (1,0 g, 2,77 mmol) trong THF (20 mL) & nhiét do
dudi 50°C. Sau khi khudy & 50°C trong 2 gid, @6 hdn hop phan Gng nay vao nude (300
mL) & 25 °C, va chiét bing EtOAc (2 x 300 mL). Rira 16p hitu co két hop véi nuée
(300 mL), nuéc mudi (200 mL), 1am khd qua Na»SO4, loc va cb trong chan khong.
Tinh ché phén cin bing sic ky silica gel (EtOAc 0-5% trong PE) dé thu dwoc hop chét
26-1 (880 mg, 88,6%). '"H NMR (400 MHz, CDCls) du 4,84 (s, 1H), 4,69 (s, 1H),
2,06-1,98 (m, 1H), 1,93-1,79 (m, 3H), 1,75 (s, 3H), 1,73-1,64 (m, 3H), 1,60-1,49 (m,
3H), 1,48-1,33 (m, 8H), 1,32-1,17 (m, 6H), 1,17-0,99 (m, 4H), 0,97-0,90 (m, 6H), 0,54
(s, 3H).

Téng hop hop chit 26-2

Thém m-CPBA (994 mg, 85%, 4,90 mmol) vao dung dich chtra hgp chét 26-1 (880
mg, 2,45 mmol) trong DCM (20 mL) & 15°C. Sau khi khudy & 15°C trong 1 gio, dap
t4t phan tng bang cach bd sung vao hdn hgp nay NaHCO3 trong nude bdo hoa (200
mL). Tach pha hitu co va rira bing NaHCO3/Na,S,03 trong nude bao hoa (1:1, 3 x 100
mL), nuée mudi (100 mL), 1am khd qua NaSOs, loc va cb trong chan khong dé thu
duoc hop chét 26-2 (900 mg). "H NMR (400 MHz, CDCls) 8u 2,89-2,86 (d, J=4,3 Hz,
1H), 2,57-2,53 (d, J=4,3 Hz, 1H), 2,51-2,29 (m, 1H), 1,95-1,80 (m, 5SH), 1,73-1,64 (m,
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2H), 1,63-1,54 (m, 4H), 1,39-1,32 (m, 9H), 1,27-1,20 (m, 5H), 0,97-0,88 (m, 10H),
0,77 (s, 1H), 0,65 (s, 3H).

Téng hop hop chit 26 & 27

Thém 1H-pyrazol-4-cacbonitril (557 mg, 5,99 mmol) va Cs2COs (3,87 g, 11,9 mmol)
vao dung dich chtra hop chit 26-2 (900 mg, 2,40 mmol) trong DMF (5 mL). Sau khi
khudy & 125°C trong 12 gidy, pha loging hdn hop phan tmg v6i nuée (100 mL) va chiét
bang EtOAc (3 x 60 mL). Rira 16p hitu co két hop bang LiCl bao hoa (3 x 150 mL) va
sau d6 cb. Tinh ché phin cin bing cot nhanh (EtOAc 0~20% trong PE) dé thu dugc
hén hop gdm cac epime (740 mg, 66,0%). Tach epime bang SFC (Cot: Chiralpak AD-
3 50x4,6mm I.D., 3um Pha dong: A: CO, B: etanol (DEA 0,05%) Gradien: tr 5% dén
40% ctia B trong 2 pht va gitt 40% trong 1,2 phut, sau d6 5% cua B trong 0,8 phut
Téc do dong: 4 ml/phut Nhiét do cot: 35°C ABPR: 1500 psi) thu dwoc hop chit 26
(318,7 mg) va hop chit 27 (154,0 mg).

Hop chit 26: '"H NMR (400 MHz, CDCls) 817,92 (s, 1H), 7,82 (s, 1H), 4,35-4,32 (d,
J=13,6 Hz, 1H), 4,09-4,05 (d, J=13,8 Hz, 1H), 2,52 (s, 1H), 2,05-1,98 (m, 1H), 1,91-
1,82 (m, 2H), 1,78-1,63 (m, 4H), 1,57-1,49 (m, 5H), 1,48-1,32 (m, 10H), 1,30-1,19 (m,
5H), 1,16-1,02 (m, 4H), 0,97 (s, 3H), 0,95-0,92 (m, 5H), 0,89 (s, 3H). LC-ELSD/MS
dd tinh khiét 99%, MS ESI dugc tinh cho CaoHaiN3 [M-2H,O+H]" 432,3 tim duogc 12
432,3. SFC 100% de.

Hop chit 27: '"H NMR (400 MHz, CDCls) 81 7,89 (s, 1H), 7,80 (s, 1H), 4,21-4,11 (m,
1H), 4,02-3,98 (d, J=13,8 Hz, 1H), 2,30 (s, 1H), 2,06 (s, 1H), 1,97-1,78 (m, 3H), 1,73-
1,63 (m, 3H), 1,55 (s, 3H), 1,52-1,33 (m, 12H), 1,32-1,18 (m, 6H), 1,08 (s, 3H), 0,97-
0,91 (m, 6H), 0,85 (s, 3H). LC-ELSD/MS 40 tinh khiét 99%, MS ESI duogc tinh cho
C20H41N3 [M-2H2O+H]+ 432,3 tim dugce 14 432,3.

Vi du 28: Téng hgp 1-((3-((3R,5R,8R,9R,10S,13S,148,17S)-3-hydroxy-3,13-

dimetylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)oxetan-3-yl)metyl)-
1H-pyrazol-4-cacbonitril
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Téng hop hop chit 28-1

Thém ting giot (EtO)P(O)CH,COOEt (15,4 g, 68,8 mmol) & 0°C vao huyén phu chira
NaH (2,75 g, 60%, 68,8 mmol) trong THF (60 mL). Sau khi khudy & 20°C trong 10
phut, thém tung giot dung dich chira hgp chét 28-0 (10 g, 34,4 mmol, da dugc bao céo
trong sang ché ‘W02014/169833, 2014, A1°) trong THF (20 mL) & 20°C vao. Sau khi
khudy & 70°C trong 16 gidy, 6 hdn hop phan ting nay vao NH4Cl (200 mL, 10% trong
nuéc) va chiét bing EtOAc (200 mL). Tach 16p hitu co, 1am khd qua NazSOs, loc, cb.
Tinh ché phan cin bang cdt nhanh (EtOAc 0~20% trong PE) dé thu dugc hop chat 28-
1 (12 g, 97%). 'H NMR (400 MHz, CDCl3) éu 5,52 (t, J = 2,4 Hz, 1H), 4,15 (q, J =
7,2 Hz, 2H), 2,90-2,75 (m, 2H), 1,95-1,60 (m, SIH), 1,50-1,25 (m, 18H), 1,20-1,05 (m,
4H), 0,82 (s, 3H).

Téng hop hop chit 28-2

Thém Pd/C (2 g, khd, 10%) vao dung diCthhl'Ia hop chét 28-1 (12 g, 33,2 mmol) trong
THF (150 mL) trong moi truong khi Nz. Sau khi khudy trong méi trudong khi Ha (40
psi) & 40°C trong 24 gid, loc hdn hgp phan tng qua dém Celite ma sau d6 duoc rira
bing THF (3 x 50 mL). C6 dich loc da dugc gop lai dé thu duge hop chat 28-2 (11,7 g,
97,5%). 'H NMR (400 MHz, CDCl3) 8y 4,11 (q, J = 6,8 Hz, 2H), 2,35 (dd, J = 5,2,
14,4 Hz, 1H), 2,10 (dd, J = 10,0, 14,8 Hz, 1H), 2,00-1,75 (m, 6H), 1,70-1,50 (m, 3H),
1,50-1,35 (m, 6H), 1,35-1,25 (m, 10H), 1,20-0,95 (m, 6H), 0,59 (s, 3H).

Téng hop hop chit 28-3

143



53441 144/244

Thém BulLi (6,6 mL, 2,5 M trong hexan, 16,5 mmol) vao dung dich chira i-ProNH
(1,66 g, 16,5 mmol) trong THF (30 mL) & -70°C. Sau khi 1am 4m dén 0°C trong 15
phit va sau d6 1am lanh dén -70°C. Thém dung dich chira hop chét 28-2 (2 g, 5,5
mmol) trong THF (10 mL) vao. Sau khi khudy & -70°C trong 1 gid, thém dung dich
chira CICOOEt (1,79 g, 16,5 mmol) trong THF vao. Sau khi khudy & -70°C trong 1
gid, dap tit phan tng bang cach bd sung vao hdn hop phan tmg nay NH4Cl (20 mL,
10%) va chiét bing EtOAc (2 x 20 mL). Lam khd 16p hitu co két hop qua NaxSO4, loc
va ¢ trong chan khong dé thu dugc hop chit 28-3 (2,7 g). '"H NMR (400 MHz,
CDCl3) ou 4,25-4,05 (m, 4H), 3,29 (d, J = 11,2 Hz, 1H), 2,25-2,15 (m, 1H), 2,00-1,75
(m, 4H), 1,70-1,35 (m, 12H), 1,35-1,20 (m, 10H), 1,20-0,95 (m, 7H), 0,70 (s, 3H).
Téng hop hop chit 28-4

Thém dung dich chira hgp chét 28-3 (2,25 g, 5,17 mmol) trong THF (20 mL) & 0°C
vao huyén phi chira t-BuOK (4,85 g, 31,0 mmol) trong THF (20 mL). Sau khi khudy &
15°C trong 1 gid, thém BOMCI (3,47 g, 31,0 mmol) & 0°C vao. Sau khi khudy & 0°C
trong 1 gid, d6 hdn hop phan tng nay vao NH4CI (100 mL, bdo hoa) va chiét bing
EtOAc (100 mL). Téach 16p hitu co, lam kho qua NaSOs, loc va c6 dé thu duoc hop
chit 28-4 (8,5 g) c6 chia mot it dietyl 2-((3R,5R,8R,9R,108,138,148,17S)-3-
((benzyloxy)metoxy)-3,13-dimetylhexadecahydro-1H-xyclopenta[a]phenanthren-17-
y1)-2-((benzyloxy)metyl)malonat.

Téng hop hop chit 28-5

Thém ting giot dung dich chira hop chat 28-4 (5,17 mmol hdn hop) trong THF (20
mL) vao huyén phu chira LiAlH4 (1,96 g, 51,7 mmol) trong THF (80 mL) & 0°C. Sau
khi khudy & 0°C trong 1 gid, dap t4t phan tGng bang cach bd sung vao hdn hgp phan
rng nay nuéc/THF (2 mL/100 mL) sau d6 1a NaOH (2 mL, 10%) va nu6c (6 mL). Loc
hén hop va rira phin cin bang THF (3 x 50 mL). Cd dich loc da dugc gop lai dén 100
mL va thém HCI (2 M, 10 mL) vao. Sau khi khudy & 50°C trong 1 gid, pha loang hén
hop phén tmg v6i NaHCO; (50 mL, bio hoa) va chiét bang EtOAc (100 mL). Téch 16p
hitu co, 1am kho qua NasSOu, loc, va c6. Tinh ché phan cin bang cdt nhanh (EtOAc
30~80% trong PE) dé thu dwoc hop chét 28-5 (1 g, 41% trén hai budc). 'H NMR (400
MHz, CDCl3) 8u 7,45-7,30 (m, 5H), 4,50 (s, 2H), 3,95-3,55 (m, 6H), 2,80-2,70 (br,
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1H), 2,70-2,60 (br, 1H), 1,95-1,70 (m, 4H), 1,70-1,50 (m, 5H), 1,50-1,20 (m, 13H),
1,15-0,90 (m, 6H), 0,73 (s, 3H).

Téng hop hop chit 28-6

Thém BuLi (1,01 mL, 2,5 M trong hexan, 2,54 mmol) vao dung dich chira hop chét
28-5 (1 g, 2,12 mmol) trong THF (20 mL) ¢ 0°C. Sau khi khudy & 0°C trong 10 phut,
thém dung dich chira TsCl (484 mg, 2,54 mmol) trong THF (5 mL) vao. Sau khi khudy
¢ 0°C trong 1 gi¢, thém BuLi (1,01 mL, 2,5 M trong hexan, 2,54 mmol) vao & 0°C.
Sau khi khudy & 15°C trong 2 gid, ddp tit phan ing bang cach bd sung vao hdn hop
phan tng nay NH4Cl (20 mL, bdo hoa) va chiét bing EtOAc (2 x 30 mL). Lam khd
16p hitu co két hop qua NaxSO4, loc, va ¢b trong chan khong. Tinh ché phan cin bing
c¢ot nhanh (EtOAc 0~15% trong PE) dé thu duoc hop chét 28-6 (650 mg, 68%). 'H
NMR (400 MHz, CDCI3) &u 7,45-7,30 (m, 5H), 4,83 (d, J = 6,4 Hz, 1H), 4,60 (d, J =
12,0 Hz, 1H), 4,55-4,50 (m, 2H), 4,44 (d, J = 5,6 Hz, 1H), 4,23 (d, J = 6,4 Hz, 1H),
3,89 (d, J = 9,2 Hz, 1H), 3,66 (d, J = 9,2 Hz, 1H), 2,20-2,10 (m, 1H), 2,00-1,60 (m,
8H), 1,50-1,30 (m, 7H), 1,30-0,95 (m, 12H), 0,52 (s, 3H).

Téng hop hop chit 28-7

Thém Pd/C (0,5 g, 10%, udt) vao dung dich chtta hgp chit 28-6 (650 mg, 1,43 mmol)
trong THF (20 mL) trong mdi trudng khi N2. Sau khi khudy trong mdi trudng khi Ha
(20 psi) & 20°C trong 20 gid, loc hdn hgp phan tng va ria phin cin bang THF (20
mL). Co6 dich loc d3 duoc gdp lai va tinh ché béng cdt nhanh (EtOAc 40~70% trong
PE) dé thu duoc hop chat 28-7 (380 mg, 73%). '"H NMR (400 MHz, CDCls) 81 4,85
(d, J = 6,8 Hz, 1H), 4,54 (d, J = 5,6 Hz, 1H), 4,46 (d, J = 5,6 Hz, 1H), 4,24 (d, ] = 6,4
Hz, 1H), 4,08 (dd, J = 4,0, 10,8 Hz, 1H), 3,82 (d, J = 10,0 Hz, 1H), 2,20-2,10 (m, 1H),
2,00-1,65 (m, 10H), 1,55-1,00 (m, 18H), 0,53 (s, 3H). LC-ELSD/MS: d0 tinh khiét
>99%, MS ESI duoc tinh cho C23H370: [M+H-H20]" 345,3, tim dugc 1a 345,3.

Téng hop hop chat 28-8

Thém N-Me-Im (41,8 mg, 0,51 mmol), TEA (258 mg, 2,55 mmol) va TsCI (194 mg,
1,02 mmol) vao dung dich chira hop chét 28-7 (185 mg, 0,51 mmol) trong DCM (5
mL). Sau khi khudy & 15°C trong 16 gid, rira hdn hop phan tng véi nude (5 mL), lam
khd qua NazSOq, loc, va ¢b. Tinh ché phan cdn bang cdt nhanh (EtOAc 0~25% trong

PE/DCM (1:1)) d& thu dugc hop chat 28-8 (200 mg, 76%). '"H NMR (400 MIz,
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CDCl) 6u 7,83 (d, ] = 8,4 Hz, 2H), 7,37 (d, J = 8,0 Hz, 2H), 4,82 (d, J = 6,8 Hz, 1H),
4,50-4,40 (m, 2H), 4,22 (d, J = 9,6 Hz, 1H), 4,18 (d, J = 6,0 Hz, 1H), 4,11 (d, ] = 6,8
Hz, 1H), 2,46 (s, 3H), 2,10-2,00 (m, 1H), 1,95-1,55 (m, 8H), 1,50-0,90 (m, 19H), 0,47
(s, 3H).

Téng hop hop chit 28

Thém 4-xyano-pyrazol (72 mg, 0,77 mmol), KI (64,2 mg, 0,38 mmol) va KoCO3 (108
mg, 0,77 mmol) vao dung dich chira hop chit 28-8 (200 mg, 0,39 mmol) trong DMF
(5 mL). Sau khi khudy & 80°C trong 16 gid, d6 hdn hop phan tmg nay vao nuée (30
mL) va loc. Tinh ché phin cin bing cdt nhanh (EtOAc 20~50% trong PE), hoa tan
trong MeCN (30 mL)/nuéc (30 mL) va 1am déng kho dé thu duge hop chat 28 (135,7
mg, 79%). 'H NMR (400 MHz, CDCls) 8x 7,88 (s, 1H), 7,83 (s, 1H), 4,96 (d, J = 6,8
Hz, 1H), 4,70-4,60 (m, 2H), 4,53 (d, J = 6,4 Hz, 1H), 4,47 (d, J = 7,2 Hz, 1H), 4,35 (d,
J = 14,0 Hz, 1H), 2,10-2,00 (m, 1H), 2,00-1,65 (m, 8H), 1,55-0,95 (m, 19H), 0,69 (s,
3H). LC-ELSD/MS d¢ tinh khiét>99%, MS ESI dugc tinh cho Ca7H4oN302 [M+H]*
438,3, tim dugc la 438,3.

Vi DU 29 & 30: Tong hop 1-((S)-2-hydroxy-2-((3R,5R,8R,9R,108,138,14S,17S)-3-
hydroxy-3-(metoxymetyl)-13-metylhexadecahydro-1H-
xyclopenta[a]phenanthren-17-yl)propyl)-1H-pyrazol-4-cacbonitril (29) & 1-((R)-
2-hydroxy-2-((3R,5R,8R,9R,108,13S,148S,17S)-3-hydroxy-3-(metoxymetyl)-13-

metylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)propyl)-1H-pyrazol-4-
cacbonitril (30)

(o]

—__>

Téng hop hop chit 29.2
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Thém t-BuOK (2,88 g, 25,8 mmol) vao dung dich chita hop chit MePPhsBr (12,2 g,
34,0 mmol) trong THF (20 mL) & 15°C. Sau khi khudy trong 1 gio & 15°C, thém hop
chét 29.1 (3 g, 8,60 mmol) trong THF (20 mL) vao. Sau khi khudy & 45°C trong 3 gid,
xtt Iy hdn hop nay véi NH4Cl bio hoa (50 mL) va chiét bang EtOAc (2 x 30 mL). Rira
dung dich hitu co két hop bang nude mudi (100 mL), 1am kho qua NaxSO4 khan, loc
va ¢b. Tinh ché phan cin bing cot nhanh (EtOAc 0~40% trong PE) dé thu duoc hop
chit 29.2 (4,5 g). '"H NMR (400MHz, CDCls) & 4,83 (s, 1H), 4,45 (s, 1H), 3,47-3,31
(m, 5H), 2,61 (s, 1H), 2,05-2,02 (m, 1H), 1,91-1,77 (m, 4H), 1,74 (s, 3H), 1,68-1,52
(m, 5H), 1,49-1,31 (m, 7H), 1,28-1,04 (m, 7H), 0,59-0,50 (m, 3H).

Téng hop hop chit 29.3

Thém m-CPBA (461 mg, 2,15 mmol, 85%) vao dung dich chira hop chét 29.2 (500
mg, 1,44 mmol) trong DCM (20 mL) & 15°C. Sau khi khudy trong 1 gio, dap tit phan
mg bang cach bd sung vao hdn hop nay NaHCO; bio hoa va NaxS$>03 (40 mL, thé
tich: thé tich = 1:1) va chiét bang DCM (2 x 20 mL). Rira pha hitu co két hop bang
NaHCO3 bdo hoa va NaxS;03 (50 mL, thé tich: thé tich = 1:1), 1am kho qua Na»SO4,
loc va ¢6 dé thu duoc hop chéat 29.3 (520 mg). 'H NMR (400 MHz, CDCls) 8H = 3,46
- 3,32 (m, 8H), 2,88 (d, ] = 4,4 Hz, 1H), 2,55 (d, J = 4,4 Hz, 1H), 2,51 - 2,47 (m, 1H),
2,31 (d, J=5,2 Hz, 1H), 2,04 - 1,98 (m, 1H), 1,95 - 1,53 (m, 8H), 1,50 - 1,29 (m, 8H),
1,28 - 0,98 (m, 5H), 0,82 - 0,78 (m, 1H), 0,68 (s, 3H).

Téng hop hop chit 29.4

Thém Cs2COs (1,39 g, 4,29 mmol) va 1H-pyrazol-4-cacbonitril (332 mg, 3,57 mmol)
vao dung dich chira hop chit 29.3 (520 mg, 1,43 mmol) trong DMF (10 mL) & 15°C
trong moi truong khi N». Sau khi khudy & 130°C trong 12 gi®, thém hdn hgp nay vao
NH,4CI bio hoa (50 mL) va chiét bang EtOAc (3 x 50 mL). Rira 16p hiru co két hop
bang LiCl (100 mL, 5% trong nuéc), nudce mudi (2 x 100 mL), lam kho qua Na2SO4
khan, loc va c6. Tinh ché phin cin bing cot (EtOAc 0~50% trong PE) dé thu dugc
hop chét 29.4 (650 mg). LC-ELSD/MS d tinh khiét 99%, MS ESI tinh cho C26H3sN3
[M-2H,O-CH3OH-+H]* 388,3, tim dugc la 388,3.

Tach hop chat 29 & 30

Téch hop chat 29.4 bing SFC (Cot: Chiralcel OD-3 50;A4,6mm 1.D., 3um; Pha dong:

A: CO; B:etanol (DEA 0,05%); Gradien: tir 5% dén 40% cta B trong 2 phut va giit
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40% trong 1,2 phut, sau d6 5% cta B trong 0,8 phit; Téc d6 dong: 4ml/phut) dé thu
duoc hop chét 30 (73 mg, 18,2 %) va hop chit 29 (189,9 mg, 47,3 %).

Hop chét 29: "TH NMR (400 MHz, CDCls3) 8u = 7,92 (s, 1H), 7,82 (s, 1H), 4,36 (d, J =
13,6 Hz, 1H), 4,08 (d, J = 13,6 Hz, 1H), 3,46 - 3,33 (m, 5H), 2,59 (s, 1H), 2,52 (s, 1H),
2,01 (br d, J = 12,0 Hz, 1H), 1,87 - 1,57 (m, 9H), 1,52 - 1,31 (m, 7H), 1,29 - 1,04 (m,
7H), 0,96 (s, 3H), 0,91 (s, 3H) LC-ELSD/MS db tinh khiét 99%, MS ESI tinh cho
Ca6H3sN3 [M-2H>O-CH3;OH-+H]* 388,3, tim duoc 1a 388,3.

Hop chét 30: "H NMR (400 MHz, CDCl3) 8u = 7,89 (s, 1H), 7,80 (s, 1H), 4,17 (d, J =
13,6 Hz, 1H), 4,01 (d, J = 13,6 Hz, 1H), 3,48 - 3,32 (m, 5H), 2,60 (s, 1H), 2,32 (s, 1H),
2,06 (br d, J = 13,6 Hz, 1H), 1,98 - 1,60 (m, 9H), 1,51 - 1,24 (m, 9H), 1,08 (s, 8H),
0,87 (s, 3H). LC-ELSD/MS db tinh khiét 99%, MS ESI tinh cho C26H3sN3 [M-2H,0-
CH3;OH-+H]" 388,3, tim dugc 1a 388,3.

Vi DU 31: Téng hop 1- (1-((S)-2-hydroxy-2-((3R,5R,8R,9R,108S,13S,148,17S)-3-
hydroxy-3,13-dimetylhexadecahydro-1H-xyclopenta[a]phenanthren-17-
yDpropyl)-1H-pyrazol-4-yl)etanon (31)

TBSOTf

31.2

Téng hop hop chit 31.1

Thém ting giot tert-butyldimetylsilyl triflometansulfonat (2,57 g, 9,76 mmol) ¢ 0°C
vao dung dich chira hop chét 21.0 (2 g, 4,88 mmol), 2,6-dimetylpyridin (1,30 g, 12,2
mmol) trong DCM (20 mL). Sau khi khudy & 15°C trong 5 gio, dap t4t phan tng bang
cach bd sung vao hdn hop phin tmg nay nude (60 mL) va chiét bang DCM (2 x 50
mL). Rira pha hitu co két hop bang nudc mudi (50 mL), lam kho qua NasSOq, loc va
cd trong chan khong. Tinh ché phan cin bing cot nhanh (EtOAc 10~20% trong PE) aé
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thu dugc hop chét 31.1 (2,5 g, 98,0%). 'H NMR (400 MHz, CDCls) &g 7,87 (s, 1H),
7,82 (s, 1H), 5,10-4,97 (m, 1H), 4,96-4,84 (m, 1H), 2,72-2,60 (m, 1H), 2,28-2,17 (m,
1H), 2,09-2,02 (m, 1H), 1,87-1,67 (m, 7H), 1,46-1,40 (m, 4H), 1,29-1,26 (m, 3H), 1,24
(s, 4H), 1,16-1,07 (m, 3H), 0,88 (s, 11H), 0,68 (s, 3H), 0,09 (s, 6H).

Téng hop hop chit 31.2

Thém MeMgBr (1,27 mL, 3,81 mmol, 3,0 M) & -60°C vao dung dich chira hop chét
31.1 (200 mg, 0,381 mmol) trong THF (5 mL). Sau khi khudy & 25°C trong 2 gid,
thém hdn hop nay vao NH4Cl (20 mL), va chiét bang FtOAc (2 x 15 mL). Rira 16p hiru
co két hop bing nude mubi (15 mL), lam khd qua NaSO4 khan, loc va cd. Tinh ché
phén cin bing c6t nhanh (EtOAc 0~20% trong PE) dé thu duoc hop chét 31.2 (120 mg,
56,6%). 'TH NMR (400 MHz, CDCI3) 6y 7,94-7,93 (m, 1H), 7,92-7,90 (m, 1H), 4,41-
4,30 (m, 1H), 4,08-4,00 (m, 1H), 2,68-2,62 (m, 1H), 2,45-2,44 (m, 3H), 2,28-2,17 (m,
1H), 2,11-2,02 (m, 2H), 1,81-1,74 (m, 8H), 1,44 (s, 3H), 1,24 (s, 6H), 1,15-1,06 (m,
6H), 1,01-0,93 (m, 4H), 0,88 (s, 9H), 0,70-0,68 (m, 3H), 0,09 (s, 6H), 0,10-0,09 (m,
1H).

Téng hop hop chit 31

Thém HF (21,4 mg, 1,07 mmol,1,1g/mL) trong m&t ph?m vao dung dich chtra hop chét
31.2 (120 mg, 0,215 mmol) trong THF (2 mL) & 25°C trong mdi truong khi Na. Sau
khi khudy & 25°C trong 16 gid, thém hdn hop nay vao NH4CI (10 mL) va chiét bing
EtOAc (2 x 15 mL). Rira 16p hitu co két hop bing nuée mudi (15 mL), 1am kho qua
Na>SO4 khan, loc va ¢6. Tinh ché phin cin bing HPLC (Welch Xtimate C18 150 x
25mm, 5um; Piéu kién: nuéc (NH3H20 0,04%)-ACN; Gradien: tir 50% dén 80% cua
B trong 8,5 phut va gitt 100% trong 2 phat; Téc do dong: 30 ml/phut; Cac lan tiém: 6)
d8 thu dugc hop chét 31 (3,8 mg, 3,99 %). 'H NMR (400 MHz, CDCI3) 8y 7,97-7,95
(m, 1H), 7,95-7,93 (m, 1H), 4,38-4,31 (m, 1H), 4,06-4,01 (m, 1H), 3,08-3,05 (m, 1H),
2,46 (s, 3H), 2,08-2,02 (m, 1H), 1,87-1,73 (m, 5H), 1,70-1,61 (m, 4H), 1,47-1,35 (m,
8H), 1,27 (s, 5H), 1,14-1,04 (m, 5H), 1,00 (s, 3H), 0,93 (s, 3H). LC-ELSD/MS d¢ tinh
khiét 99%, MS ESI duoc tinh cho C27H42N203 [M+H]" 443,3 tim duoc 1 443,3.

CAC VI DU 32 & 33: Téng hop 1-((R)-2-((3R,5R,8R,9R,10S,138,148,17S)-3-

hydrexy-3-(metoxymetyl)-13-metylhexadecahydro-1H-
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xyclopenta[a]phenanthren-17-yl)-2-metoxypropyl)-1H-pyrazol-4-cacbonitril (32)
& 1-[ (25)-2-[ (1S,3aS,3bR,5aR,7R,9aS,9bR,11aS)-7-hydroxy-7-(metoxymetyl)-
11a-metyl-hexadecahydro-1H-xyclopenta[a]phenanthren-1-yl]-2-metoxypropyl]-
1H-pyrazol-4-cacbonitril (33)

TBSOTY
2,6-dimetylpyridin
——

DCM

Ha}eN
—_—

Cs,CO5, DMF, 140 °C

Mel, NaH
o Bon
THF

Mel, NaH
THF

24 326 £
Téng hop hop chit 32.1

Thém TBSOTTf (12,1 g, 46,0 mmol) vao dung dich chtta hop chit 29.2 (4 g, 11,5
mmol) va 2,6-dimetylpyridin (6,14 g, 57,4 mmol) trong DCM (150 mL) & 0°C. Sau
khi khudy & 25°C trong 16 gid, pha loing hon hop ndy véi DCM (150 mL) va rira
bang nude (300 mL). Tach pha hitu co, 1am khd qua NaxSO4 khan, loc va co dé thu
dugc hop chét 32.1 (6 g), dugc sir dung truc tiép cho bude tiép theo. 'TH NMR (400
MHz, CDCls) & 4,85 (s, 1H), 4,70 (s, 1H), 3,42 - 3,29 (m, 5H), 2,11 - 2,05 (m, 1H),
1,89 - 1,79 (m, 5H), 1,72 - 1,56 (m, 8H), 1,49 - 0,99 (m, 16H), 0,95 - 0,88 (m, 6H),
0,57 (s, 3H), 0,08 - 0,05 (m, 6H).

Téng hop hop chit 32.2

Thém m-CPBA (1,96 g, 9,76 mmol, 85%) vao dung dich chira hop chit 32.1 (3 g 6,51
mmol) trong DCM (150 mL). Sau khi khudy & 25°C trong 2 gio, dép tit phan ung
bang cach bd sung vao hdn hgp phan ung nay NaHCO; (150 mL, bdo hoa) va chiét
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bang DCM (2 x 80 mL). Rira pha hitu co két hop bang nue mudi (150 mL), 1am khd
qua Na2SOq khan, loc va ¢ dé thu duge hop chét 32.2 (2,3 g).
Téng hop hop chit 32.3 & 32.4
Thém 1H-pyrazol-4-cacbonitril (1,34 g, 14,4 mmol) va Cs,CO3 (4,69 g, 14,4 mmol)
vao dung dich chira hop chét 32.2 (2,3 g, 4,82 mmol) trong DMF (50 mL) & 25°C. Sau
khi khudy & 140°C trong 8 gid, pha lodng hdn hop nay v6i nuée (100 mL) va chiét
bang EtOAc (2 x 60 mL). Rira pha hitu co két hop véi nude (100 mL), nudc mubdi
(100 mL), 1am kho qua Na,SOq khan, loc va cb trong chan khéng. Tinh ché phén can
bang c6t nhanh (EtOAc 0%-30% trong PE) dé thu duoc hop chit 32.4 (1,3 g, 47,4 %)
va hop chit 32.3 (680 mg, 24,8%).
Hop chit 32.3: '"H NMR (400 MHz, CDCl3) & 7,89 (s, 1H), 7,80 (s, 1H), 4,23-4,13
(m, 1H), 4,05-3,90 (m, 1H), 3,43-3,26 (m, 5H), 2,29 (s, 1H), 2,10-2,05 (m, 1H), 1,98-
1,62 (m, 8H), 1,57-1,27 (m, 7H), 1,23-0,97 (m, 10H), 0,94-0,81 (m, 13H), 0,06 (s,
6H).
Hop chit 32.4: "TH NMR (400 MHz, CDCls) & 7,93 (s, 1H), 7,82 (s, 1H), 4,36 (d, J =
14,0 Hz, 1H), 4,10-4,05 (m, 1H), 3,41-3,29 (m, 5H), 2,50 (s, 1H), 1,83-1,59 (m, 9H),
1,53-1,27 (m, 7H), 1,24-1,01 (m, 8H), 1,00-0,90 (m, 6H), 0,85 (s, 9H), 0,06 (s, 6H).
Téng hop hop chit 32.5
Thém NaH (71,1 mg, 1,78 mmol, 60% trong dau) vao dung dich chia hop chat 32.3
(680 mg, 1,19 mmol) trong THF (20 mL) & 25°C trong mdi truong khi N2. Sau khi
khudy & 25°C trong 30 phit, thém Mel (337 mg, 2,38 mmol) vao. Sau khi khudy &
25°C trong 16 gid, d6 hdn hop phan tng nay vao nudc (50 mL) va chiét bang EtOAc
(2 x 50 mL). Rira pha hitu co két hop bang nudc mudi (2 x 50 mL), lam khd qua
NaySO4 khan, loc va cd. Tinh ché phan cin bang c6t nhanh (EtOAc 0-20% trong PE)
dé thu dwogc hop chét 32.5 (600 mg).
Téng hop hop chit 32
Thém TBAF (22,2 mL, 22,2 mmol, 1M trong THF) vao dung dich chtta hop chét 32.5
(1,3 g, 2,22 mmol) trong THF (20 mL). Sau khi khudy & 80°C trong 16 gio, dap tht
phan tmg bing cich bd sung vao hdn hgp phan Gng nay NH4Cl (50 mL, bdo hoa) va
chiét bang FtOAc (2 x 50 mL). Rira pha hitu co két hop bang nudc mudi (2 x 50 mL),
lam khd qua NaSO4 khan, Igc va c6. Tinh ché phin cin biang cot nhanh (EtOAc 0-
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50% trong PE) dé thu duogc hop chét 32 (301,8 mg, 28,9%). 'H NMR (400 MHz,
CDCls) & 7,91 (s, 1H), 7,75 (s, 1H), 4,33-4,12 (m, 2H), 3,45-3,32 (m, 5H), 3,18 (s,
3H), 2,57 (s, 1H), 1,98-1,91 (m, 1H), 1,85-1,59 (m, 9H), 1,50-1,22 (m, 8H), 1,18-1,00
(m, 9H), 0,85 (s, 3H). LCMS 30-90AB_2 phat E, do tinh khiét >99%, MS ESI dugc
tinh cho C27H3sN30 [M+H-MeOH-H,0]" 420,3, tim dugc 1a 420,2.

Téng hop hop chit 32.6

Thém NaH (136 mg, 3,42 mmol, 60% trong diu) vao dung dich chtra hop chit 32.4
(1,3 g, 2,28 mmol) trong THF (20 mL) & 25°C trong moi truong khi N». Sau khi khudy
trong 30 phat, thém Mel (647 mg, 4,56 mmol) vao & 25°C. Sau khi khudy & 25°C
trong 16 gidr, @6 hdn hop phan vng nay vao nude (50 mL) va chiét bang EtOAc (2 x 50
mL). Rira pha hitu co két hop bing nuée mudi (2 x 50 mL), lam khd qua Na;SO4 khan,
loc va ¢. Tinh ché phan cin bing cot nhanh (EtOAc 0-20% trong PE) dé thu duoc
hop chét 32.6 (1,2 g).

Téng hop hop chit 33

Thém TBAF (5,10 mL, 5,10 mmol, 1M trong THF) vao dung dich chira hop chét 32.6
(600 mg, 1,02 mmol) trong THF (10 mL). Sau khi khudy & 80°C trong 16 gid, dép tit
phan tmg bang cach bd sung vao hdn hgp phan tng ndy NH4Cl (50 mL, bdo hoa) va
chiét bang EtOAc (2 x 50 mL). Rira pha hitu co két hop bing nudc mudi (2 x 50 mL),
lam kh6 qua NaxSO4 khan, loc va c6. Tinh ché phén can béng cOt nhanh (EtOAc 0-
50% trong PE) dé thu dwoc hop chét 33 (144,7 mg, 30%). 'H NMR (400 MHz,
CDCls) & 7,90 (s, 1H), 7,75 (s, 1H), 4,24 (s, 2H), 3,45-3,34 (m, 5H), 3,13 (s, 3H), 2,59
(s, 1H), 2,09-1,99 (m, 1H), 1,86-1,59 (m, 9H), 1,49-1,19 (m, 9H), 1,13-0,98 (m, 8H),
0,81 (s, 3H). LCMS d6 tinh khiét >99%, MS ESI duogc tinh cho Ca7H3sN3O [M+H-
MeOH-H,0]" 420,3, tim duoc 1a 420,2.

CAC VI DU 34 & 35: Toéng hop 1-((S)-2-((2S,3S,5R,8R,9R,10S,13S,14S,17S)-2-
etyl-3-hydroxy-3,13-dimetylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)-
2-hydroxypropyl)-1H-pyrazol-4-cacbonitril 34) & 1-((R)-2-
((2S,3S,5R,8R,9R,10S,13S,14S,17S)-2-etyl-3-hydroxy-3,13-
dimetylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)-2-hydroxypropyl)-
1H-pyrazol-4-cacbonitril (35)
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Tbng hop hop chét 34.1

Thém imidazol (49,5 g, 728 mmol) va TBSCI (109 g, 728 mmol) vao dung dich chira
hop chit 34.0 (100 g, 364 mmol) trong DCM (1000 mL) & 25°C. Sau khi khudy &
25°C trong 2 gid, d6 hdn hop nay vao nude (500 mL) va chiét bing DCM (2 x 500
mL). Rira pha hitu co két hop bing nudc mudi (500 mL), lam khd qua Na,SO4 khan,
loc va ¢6. Nghién nho phin can véi PE (200 mL) & 25°C dé thu dugc hop chét 34.1
(83 g). 'H NMR (400 MHz, CDCl3) 81 5,82 (s, 1H), 3,56 (t, J = 8,3 Hz, 1H), 2,50-2,36
(m, 2H), 2,32-2,19 (m, 3H), 2,14-2,04 (m, 1H), 1,94-1,74 (m, 3H), 1,59-1,21 (m, 6H),
1,07-0,90 (m, 4H), 0,88 (s, 9H), 0,84-0,78 (m, 1H), 0,76 (s, 3H), 0,00 (d, ] = 2,8 Hz,
6H).

Téng hop hop chit 34.2

Thém LiHMDS (128 mL, 1 M trong THF, 128 mmol) vao dung dich chira hop chét
34.1 (50 g, 128 mmol) trong THF (300 mL) & -70°C trong mdi truong khi N». Sau khi
khudy & -70°C trong 30 phit, thém HMPA (22,9 g, 22,4 mL, 128 mmol) vao trong méi
truomg khi Na. Sau khi khudy & -70°C trong 30 phut, thém Etl (199 g, 102 mL, 128

mmol) vao trong mdi trudng khi Na. Sau khi khudy & 20°C trong 1 gio, lam ngudi hdn

hop nay va cb trong diéu kién ap suét giam & 40°C. D6 phan cin vao NH4ClI (500 mL),
khudy trong 20 phit, va chiét bing EtOAc (3 x 400 mL). Rira pha hitu co két hop bang
nude mubi (2 x 200 mL), 1am kh6é qua Na;SO4 khan, loc va cd. Tinh ché ph?m cian
bing cot nhanh (EtOAc 0~1% trong PE) dé thu dugc hop chét 34.2 (40 g). 'H NMR
(400 MHz, CDCl3) 615,79 (s, 1H), 5,72 (s, 1H), 3,57 (t, J = 8,3 Hz, 1H), 2,48-2,39 (m,
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1H), 2,34-2,06 (m, 4H), 1,96-1,61 (m, 3H), 1,26 (br d, J = 1,8 Hz, 9H), 1,07-0,98 (m,
2H), 0,93 (br t, J = 7,5 Hz, 4H), 0,88 (s, 10H), 0,76 (s, 3H), 0,01 (d, J = 2,8 Hz, 6H).
Téng hop hop chit 34.3

Thém Pd/C (2 g, 10%) vao hén hop chira 34.2 (20 g, 47,9 mmol) trong THF (200 mL).
Kht khi hdn hop trong chin khéng va suc bing H, ba 1an. Sau khi khudy trong méi
truong khi Ha (15 psi) & 25°C trong 24 gid, loc hdn hop phan tmg qua dém Celite va
rira bang THF (3 x 500 mL). Cd dich loc dé thu dugc hop chét 34.3 (18 g). 'H NMR
(400 MHz, CDCl) 8u 3,61-3,52 (m, 1H), 2,67-2,55 (m, 1H), 2,34-2,05 (m, 4H), 1,94-
1,62 (m, 4H), 1,58-0,92 (m, 14H), 0,92-0,85 (m, 13H), 0,73 (d, J = 3,8 Hz, 3H), 0,00
(dd, J=3,0, 4,4 Hz, 6H).

Téng hop hop chit 34.4

Thém tlr tir ting giot trimetyl-nhdm (68 mL, 2 M trong toluen, 136 mmol) vao dung
dich chira BHT (60 g, 272 mmol) trong toluen (200 mL) trong moi truong khi N; &
0°C. Sau khi khudy & 0°C trong 1 gid, st dung truc tiép dung dich MAD ma khéng
can tinh ché thém. Thém ting giot dung dich chita 34.3 (19 g, 45,3 mmol) trong DCM
(200 mL) vao dung dich MAD (64,8 g trong toluen, 135 mmol) & -70°C trong moi
treong khi Na. Sau khi khudy & -70°C trong 1 gi® trong moi trudng khi Na, thém timg
giot MeMgBr (30,2 mL, 3M trong etyl ete, 90,6 mmol) vao ¢ -70°C. Sau khi khudy
trong 2 giod, rét tir tir hdn hop phan ting vao axit xitric trong nude (500 mL, bao hoa) &
10°C va chiét bing DCM (2 x 200 mL). Rtra pha hitu co két hop bang nuée mudi (300
mL), 1am kho qua Na>SO4 khan, loc va cd. Tinh ché phén can béng cOt nhanh (EtOAc
0~5% trong PE) @& thu duoc hop chit 34.4 (11 g). 'H NMR (400 MHz, CDCls) 8u
3,54 (t, ] = 8,3 Hz, 1H), 2,03-1,94 (m, 1H), 1,91-1,61 (m, 6H), 1,58-1,36 (m, SH),
1,32-1,13 (m, 6H), 1,12-0,89 (m, 11H), 0,87 (s, 11H), 0,70 (d, J = 2,3 Hz, 3H), 0,00 (t,
J=2,6 Hz, 6H).

Téng hop hop chit 34.5 & 34.5a

Thém TBAF.3H,0 (126 ml, 1M, 126 mmol) vao dung dich chta hop chét 34.4 (11 g,
25,3 mmol) trong THF (20 mL) & 15°C. Sau khi khudy & 55°C trong 12 gid, d6 hdn
hop nay vao nuéc (200 mL) va chiét bing EtOAc (2 x 200 mL). Rita 16p hitu co bing

nuée mubi (2 x 20 mL), 1am kho qua NaySO4 khan, loc va co6. Tinh ché phﬁn can béng
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cot (EtOAc 10-15% trong PE) dé thu duoc hop chét 34.5a (3,8 g) va hop chit 34.5
(4,7 ).

Hop chat 34.5a: '"H NMR (400 MHz, CDCls) 8u 3,63 (brt, J = 8,3 Hz, 1H), 2,11-1,98
(m, 2H), 1,84-1,73 (m, 3H), 1,61-1,54 (m, 2H), 1,48-1,33 (m, 3H), 1,32-1,12 (m, 6H),
1,06 (s, 6H), 1,02-0,82 (m, 8H), 0,74 (s, 4H), 0,67-0,58 (m, 1H).

Hop chit 34.5: "TH NMR (400 MHz, CDCl3) 8u 3,64 (t, J = 8,6 Hz, 1H), 2,12-1,92 (m,
3H), 1,85-1,54 (m, 4H), 1,52-1,36 (m, 6H), 1,32-1,16 (m, SH), 1,09 (s, 4H), 1,06 (br s,
4H), 0,95-0,81 (m, 6H), 0,73 (s, 3H).

Téng hop hop chit 34.6

Thém DMP (12,3 g, 29,2 mmol) vao hdn hop chira 34.5 (4,7 g, 14,6 mmol) trong
DCM (50 mL) & 25°C. Sau khi khudy & 25°C trong 1 gid, dép tit phan (mg bang cach
bd sung vao hdn hop nay NaHCO; bio hoa va Na»S203 (20 mL, thé tich/thé tich = 1/1)
va chiét bing DCM (2 x 10 mL). Rira pha hitu co két hop bang NaHCOs bdo hoa v
Na2$203 (20 mL, thé tich/thé tich = 1/1), 1am kho qua Na>SO4 khan, loc va c¢b dé thu
dugc hop chét 34.6 (3 g). "H NMR (400 MHz, CDCls) 8u 2,43 (dd, J = 8,3, 19,3 Hz,
1H), 2,14-1,59 (m, 9H), 1,57-1,40 (m, 5H), 1,38-1,12 (m, 8H), 1,10 (s, 3H), 1,08-1,02
(m, 1H), 0,95-0,88 (m, 1H), 0,90 (d, J = 4,8 Hz, 3H), 0,86 (s, 3H).

Téng hop hop chit 34.7

Thém t-BuOK (3,16 g, 28,2 mmol) vao huyén phui chita PPhsEtBr (10,4 g, 28,2 mmol)
trong THF (90 mL). Sau khi khudy & 40°C trong 30 phit, thém dung dich chtra hop
chét 34.6 (3 g, 9,41 mmol) trong THF (10 mL) vao phén ung & 40°C. Sau khi khudy &
40°C trong 12 gid, d6 hdn hop nay vao NH4Cl (100 mL, bdo hoa) va chiét bang EtOAc
(2 x 100 mL). Rira pha hiru co két hop bang nudec mudi (2 x 100 mL), lam kho qua
Na,804 khan, loc va ¢6 trong chan khong. Tinh ché phan cin bing cot nhanh (EtOAc
0-5% trong PE) dé thu dugc hop chit 34.7 (5 g). 'H NMR (400 MHz, CDCls) 8x 5,10
(tq, J = 1,9, 7,2 Hz, 1H), 2,40-2,10 (m, 3H), 2,01-1,93 (m, 1H), 1,82 (br d, J = 6,5 Hz,
2H), 1,65 (td, J = 2,0, 7,1 Hz, 9H), 1,55-1,37 (m, 5H), 1,22-1,12 (m, 4H), 1,09 (s, 5H),
0,90 (d, J = 5,5 Hz, 4H), 0,87 (s, 4H).

Téng hop hop chit 34.8

Thém dime 9-BBN (7,30 g, 30,2 mmol) vao dung dich chira hop chit 34.7 (5 g, 15,1

mmol) trong THF (100 mL) trong méi truong khi Na. Sau khi khudy & 50°C trong moi
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truong khi N» trong 2 gid, 1am ngudi hdn hop nay dén 0°C va xtt 1y tudn tu véi timg
giot EtOH (12,8 mL, 226 mmol), NaOH (45,2 mL, 5M, 226 mmol) va H,O> (22,6 mL,
10 M, 226 mmol) & 15°C. Sau khi khudy & 50°C trong 2 gio, lam ngudi hdn hop nay,
rét vao HoO (500 mL) va chiét bang EtOAc (2 x 500 mL). Kiém tra 16p hitu co bang
gidy kiém tra tinh bot kali iodua dé xac nhan H,O, du da dugc loai bo (khong chuyén
sang mau xanh lam). Rira pha hitu co két hop bing Na»S»03 trong nuée (2 x800 mL,
bdo hoa) va nude mubi (800 mL), 1am khé qua NaSO4 khan, loc va cb. Tinh ché phin
cin bang cot nhanh (EtOAc 0~15% trong PE) dé thu duoc hop chét 34.8 (1,8 g). 'H
NMR (400 MHz, CDCl3) 6u 3,75-3,65 (m, 1H), 2,00-1,78 (m, 6H), 1,77-1,68 (m, 2H),
1,60-1,25 (m, 13H), 1,22 (d, J = 6,3 Hz, 4H), 1,09 (s, 5H), 0,94-0,80 (m, 6H), 0,66 (s,
3H).

Téng hop hop chit 34.9

Thém DMP (4,13 g, 9,74 mmol) vao hdn hop chira 34.8 (1,7 g, 4,87 mmol) trong
DCM (50 mL) & 25°C. Sau khi khudy & 25°C trong 1 gid, dap tit phan tmg bang cach
bd sung vao hdn hop ndy NaHCO; bio hoa va NazS,03 (80 mL, thé tich/thé tich = 1/1)
va chiét bing DCM (2 x 10mL). Rita pha hitu co Két hop bing NaHCO; bdo hoa va
N25,03 (20 mL, thé tich/thé tich = 1/1), lam kho qua Na»SO4 khan, loc va c6 dé thu
duoc hop chét 34.9 (1,8 g). '"H NMR (400 MHz, CDCls) 8u 2,59-2,47 (m, 2H), 2,28-
2,15 (m, 1H), 2,11 (s, 3H), 2,05-1,92 (m, 3H), 1,85-1,80 (m, 2H), 1,76-1,66 (m, 1H),
1,50,1,38 (m, 5H), 1,35-1,16 (m, 6H), 1,10 (s, 3H), 1,08-1,01 (m, 2H), 1,08-1,01 (m,
2H), 0,90 (br d, J = 4,8 Hz, 5H), 0,60 (s, 3H).

Téng hop hop chat 34.10

Thém t-BuOK (1,60 g, 14,3 mmol) vao hdn hgp chira MePPhsBr (5,10 g, 14,3 mmol)
trong THF (45 mL) & 25°C trong méi truong khi Na. Sau khi khudy & 25°C trong 30
phut, thém 34.9 (500 mg, 1,44 mmol) trong THF (5 mL) & 25°C vao. Sau khi khudy &
60°C trong 3 gid, 1am ngudi hdn hgp phan Gng, rét vao NH4Cl (50 ml) va chiét bang
EtOAc (2 x 50 mL). Lam khd 16p hitu co két hop qua Na,SO4 khan, loc va ¢6. Tinh
ché phin can bang ¢t nhanh (EtOAc 0~10% trong PE) dé thu dugc hop chat 34.10
(450 mg). '"H NMR (400 MHz, CDCl3) 8u 4,85 (s, 1H), 4,70 (s, 1H), 2,08-1,93 (m,
2H), 1,89-1,80 (m, 3H), 1,76 (s, 4H), 1,73-1,60 (m, 2H), 1,55 (s, 2H), 1,52-1,36 (m,
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4H), 1,29 (br s, 3H), 1,10 (s, 4H), 1,08-0,98 (m, 3H), 0,90 (br d, J = 5,0 Hz, 6H), 0,57
(s, 3H).

Téng hop hop chit 34.11

Thém m-CPBA (409 mg, 85%, 2,02 mmol) vao dung dich chtta hop chét 34.10 (350
mg, 1,01 mmol) trong DCM (20 mL) & 15°C. Sau khi khudy & 15°C trong 1 gid, dép
tat phan tmg bang cich bd sung vio hdn hop nay NaHCOs trong nudc (50 mlL, bio
hoa). Tach pha DCM va rita bing NaHCO3/NazS,0;3 trong nude (1:1, 3 x 50 mL),
nuée mudi (50 mL), 1am kho qua Na»SO4 khan, loc va cd trong chan khong dé thu
dugc hop chit 34.11 (400 mg). 'H NMR (400 MHz, CDCl3) 8y 2,92-2,53 (m, 2H),
2,50,2,27 (m, 1H), 2,08-1,69 (m, 2H), 1,35 (s, 11H), 1,25 (br s, 7H), 1,10 (s, 5H), 0,89
(br d, J = 4,8 Hz, 7H), 0,82-0,77 (m, 1H), 0,80 (s, 1H), 0,73-0,65 (m, 3H).

Téng hop hop chit 34 & 35

Thém Cs2CO3 (1,07 mg, 3,30 mmol) va 1H-pyrazol-4-cacbonitril (204 mg, 2,20
mmol) vao dung dich chira hop chat 34.11 (400 mg, 1,10 mmol) trong DMF (15 mL).
Sau khi khudy & 130°C trong 12 gid, thém hdn hop nay vao NH4Cl (50 M1, bdo hoa)
va chiét bing EtOAc (3 x 50 mL). Rira 16p hitu co két hop bang LiCl (100 mL, 5%
trong nudc), nude mubi (2 x 100 mL), 1am kho qua NaxSOjs khan, loc va ¢6. Tinh ché
phén cin bang cot nhanh (EtOAc 0~50% trong PE) dé thu dugc san phdm (450 mg),
san phdm nay dugc tinh ché bang SFC (Cot: DAICEL CHIRALCEL OD-H (250 mm
x 30 mm, 5 um); Didu kién: NH;H,0 0,1% ETOH; Bét diu B:30%; Két thuc B:30%)
d8 thu duoc hop chat 34 (135,6 mg, 19,5%, Rt = 3,132 phit) va hop chit 35 (23,8 mg,
47,6%, Rt = 3,383 pht).

Hop chit 34: '"H NMR (400 MHz, CDCl3) 8u 7,92 (s, 1H), 7,82 (s, 1H), 4,35 (d, J =
13,8 Hz, 1H), 4,08 (d, J = 13,8 Hz, 1H), 2,54 (s, 1H), 2,07-1,89 (m, 2H), 1,84-1,79 (m,
2H), 1,78-1,71 (m, 3H), 1,68-1,60 (m, 2H), 1,51-1,38 (m, 4H), 1,34-1,15 (m, 7H), 1,09
(s, 4H), 1,08-1,03 (m, 3H), 0,97 (s, 3H), 0,92 (s, 3H), 0,89 (br d, J = 4,0 Hz, SH). LC-
ELSD/MS do tinh khiét 99%, MS ESI dugc tinh cho C2sHaoN3 [M-2H,O+H]+ 418,3
tim dugce 1a 418,3. SFC 99% de.

Hop chit 35: "TH NMR (400 MHz, CDCl3) 81 7,89 (s, 1H), 7,80 (s, 1H), 4,19-4,12 (m,
1H), 4,04-3,97 (m, 1H), 2,29 (s, 1H), 2,08 (br d, J = 12,3 Hz, 1H), 1,99-1,89 (m, 2H),

1,82 (br d, T = 6,8 Hz, 2H), 1,76-1,60 (m, 5H), 1,52-1,38 (m, 4H), 1,32-1,18 (m, 6H),
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1,10 (d, J = 3,3 Hz, 10H), 0,93-0,84 (m, 8H). LC-ELSD/MS d6 tinh khiét 99%, MS
ESI duogc tinh cho CgHaoN3 [M-2H,O+H]+ 418,3 tim dugc 1a 418,3. SFC 97% de.
CAC Vi DU 36 & 37: Téng hop 1-((S)-2-(3R,5R,8R,9R,108,13S,14S,17S)-3-
hydroxy-13-metyl-3-propylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)-
2-metoxypropyl)-1H-pyrazol-4-cacbonitril (36) & 1-((R)-2-
(BR,5R,8R,9R,10S,13S,14S,17S)-3-hydroxy-13-metyl-3-propylhexadecahydro-
1H-xyclopenta[a]phenanthren-17-yl)-2-metoxypropyl)-1H-pyrazol-4-cacbonitril
(37)
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Téng hop hop chit 36.1

Thém ting giot AlMe; (2 M trong toluen, 27 mL, 54 mmol) vao dung dich chia 2,6-
di-tert-butyl-4-metylphenol (24 g, 108 mmol) trong toluen (30 mL) trong moi trudng
khi Na & 0°C. Sau khi khudy & 25°C trong 1 gio, thém ting giot dung dich chta hop
chét 36.0 (5 g, 18,2 mmol) trong toluen (20 mL) vao dung dich MAD (54 mmol trong
30 mL toluen) & -60°C. Sau khi khudy & -60°C trong 1 gi® trong méi trudng khi Na,
thém ting giot n-prMgBr (27,3 mL, 54,6 mmol, 2M trong THF) vao & -60°C. Sau khi
khudy & -60°C trong 4 gio nita, d6 hdn hop phan Gmg nay vao axit xitric trong nue
(100 mL, bdo hoa) & 10°C va chiét bang EtOAc (2 x 100 mL). Lam kho 16p hiru co két
hop qua NaxSO4 khan, loc va ¢b trong chan khong. Tinh ché phan cin bang sic ky
silica gel (PE/EtOAc= 0-20% dé thu dugce hop chit 36.1 (3,83 g, 66,1%). 'TH NMR
(400 MHz, CDCI3) 8y 2,49-2,37 (m, 1H), 2,31-1,98 (m, 2H), 1,97-1,87 (m, 1H), 1,86~
1,73 (m, 4H), 1,72-1,60 (m, 2H), 1,55-1,45 (m, 5H), 1,45-1,27 (m, 10H), 1,27-1,00 (m,
4H), 0,93 (t, J=7,2 Hz, 3H), 0,87 (s, 3H).
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Téng hop hop chit 36.2

Thém t-BuOK (8,01 g, 71,4 mmol) & 15°C vao hdn hop chtra EtPPhsBr (26,5 g, 71,4
mmol) trong THF (50 mL) trong mdi trudng khi Na. Sau khi khudy & 50°C trong 30
phit, thém timg phin 36.1 (3,8 g, 11,9 mmol) & nhiét d6 dudi 40°C. Sau khi khudy &
40°C trong 1 gid, dap tit phan tng bing cach bd sung vao hdn hop phan tmg nay
NH.4Cl 10% trong nudc (100 mL) & 15°C va chiét bang EtOAc (500 mL). Lam khé 16p
hiru co két hop qua NaxSO4 khan, loc va ¢6 trong chan khong. Tinh ché phan cin bing
cach nghién v6i MeOH/H20 (1:1, 300 mL) & diéu kién hdi lwu dé thu duoc hop chét
36.2 (4,5 g). 'H NMR (400 MHz, CDCI3) 8u 5,10 (d, J=7,2Hz, 1H), 2,41-2,09 (m,
4H), 1,78-1,71 (m, 3H), 1,66-1,63 (m, 3H), 1,56-1,51 (m, 3H), 1,50-1,42 (m, 3H),
1,37-1,29 (m, 6H), 1,21-1,00 (m, 6H), 0,93 (t, J=7,28Hz, 3H), 0,87 (s, 3H).

Téng hop hop chat 36.3

Thém dime 9-BBN (9,95 g, 40,8 mmol) & 15°C vao dung dich chira hop chét 36.2 4,5
g, 13,6 mmol) trong THF (50 mL). Sau khi khudy & 40°C trong 1 gio, xtt ly tuln tu
hdn hop nay véi timg giot EtOH (7,9 mL, 135 mmol) & 15°C, NaOH (27 mL, 5M, 135
mmol) & -10°C, va H20> (13,5 mL, 10 M, 135 mmol). Sau khi khudy & 80°C trong 1
gid, dap tit phan tmg bang Na»S>03 bio hoa (50 mL), khudy trong 30 phut va chiét
bang EtOAc (100 mL). Rira pha hitu co két hop bang nuéc mudi bdo hoa (2 x 100
mL), 1am kho qua Na»SOj4 khan, loc va co6 trong chan khong. Tinh ché phan cin bang
séc ky silica gel (PE/EtOAc = 10 dén 20%) dé thu dugc hop chit 36.3 (3,2 g, 67,5%).
TH NMR (400 MHz, CDCI3) 8y 3,74-3,66 (m, 1H), 1,85-1,60 (m, 10H), 1,49-1,29 (m,
13H), 1,22 (d, J=6 Hz, 3H), 1,16-1,00 (m, 7H), 0,93 (t, J=7,2 Hz, 3H), 0,66 (s,
3H).LC-ELSD/MS db tinh khiét 99%, MS ESI dugc tinh cho C23HaO2 [M+H-2H,0]"
313,3, tim dugc 1a 313,3.

Téng hop hop chit 36.4

Thém Dess-martin (7,5 g, 17,7 mmol) vao dung dich chtra hop chit 36.3 (3,1 g, 8,89
mmol) trong DCM (30 mL) & 25°C. Sau khi khudy & 25°C trong 10 phut, dép tat phan
tng bang cach bd sung vao hdn hgp ndy NaHCO3/NazS203 trong nuée (1:1, 375 mL)
& 25°C. Tach pha hitu co va rua bang NaHCO3/Na»$,03 trong nude (1:1, 375 mL),
nude mudi (200 mL), 1am kho qua NaySO4 khan, loc va cd trong chan khong dé thu

duoc hop chit 36.4 (4 g). 'TH NMR (400 MHz, CDCI3) 8y 2,40 (d, J=12,80Hz, 1H),
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2,11 (s, 3H), 1,93-1,81 (m, 4H), 1,72-1,63 (m, 8H), 1,50-1,41 (m, 8H), 1,13-1,02 (m,
6H), 0,94-0,91 (m, 3H), 0,62 (s, 3H).

Téng hop hop chét 36.5

Thém t-BuOK (3,87 g, 34,5 mmol) & 15°C vao hdn hop chita MePPh3Br (12,3 g, 34,5
mmol) trong THF (50 mL) trong méi trudong khi N2. Sau khi khudy & 50°C trong 30
phut, thém hop chit 36.4 (4 g, 11,5 mmol) vio trong cac phin & nhiét 4o dudi 50°C.
Sau khi khudy & 50°C trong 1 gid, dép tit phan tng bing cach bd sung vao hdn hop
phan (mg nay NHsCl 10% trong nudc (100 mL) & 15°C va chiét bang EtOAc (200
mlL). Lam kh pha hiru co két hop qua Na;SO4 khan, loc va cd trong chan khong. Tinh
ché phan cin bing sic ky silica gel (PE/EtOAc = 0 dén 5%) dé thu duoc hop chit 36.5
(600 mg, 15,1%). 'H NMR (400 MHz, CDCI3) &u 4,84 (s, 1H), 4,69 (s, 1H) 2,04-1,99
(m, 2H), 1,86-1,76 (m, 3H), 1,75 (s, 3 H), 1,74-1,57 (m, 6H), 1,56-1,50 (m, 2H), 1,49-
1,28 (m, 10H), 1,23-0,97 (m, 6H), 0,93 (t, J=7,2Hz, 3 H), 0,56 (s, 3H).

Téng hop hop chit 36.6

Thém TBSOTS (1,56 g, 5,91 mmol) vao dung dich chtta hop chét 36.5 (1,7 g, 4,93
mmol) va 2, 6-dimetylpyridin (1,57 g, 14,7 mmol) trong DCM (10 mL) & 0°C. Sau khi
khudy & 25°C trong 16 gid, d6 hdn hop niy vao nudc (20 mL) va chiét bang EtOAc (2
x 50 mL). Rira pha htu co két hop bang nuéc mudi (20 mL), 1dm kho qua Na»SO4
khan, loc va ¢6. Tinh ché phﬁn can béng cdt nhanh (PE 100%) dé thu duge hop chét
36.6 (2 g, 88,4%).

Tf‘)ng hgp hop chét 36.7

Thém m-CPBA (1,31 g, 6,52 mmol, 85%) vao dung dich chita hop chét 36.6 (2 g, 4,35
mmol) trong DCM (50 mL) & 25°C. Sau khi khudy & 25°C trong 2 gid, d6 hdn hop
nay vao NaHCOs trong nudc (100 mL, bdo hoa) va chiét bang EtOAc (2 x 100 mL).
Rira pha hitu co két hop bang nuéc mudi (2 x 100 mL), 1am kho qua NaSO4, loc va ¢d
dé thu dwoc hop chit 36.7 (1,8 g). 'H NMR (400 MHz, CDCl) &u 2,96-2,86 (m,
0,7H), 2,62-2,54 (m, 0,7H), 2,52-2,48 (m, 0,3H), 2,52-2,47 (m, 0,3H), 2,34-2,29 (m,
1H), 2,10-1,91 (m, 2H), 1,81-1,58 (m, 7H), 1,52-1,34 (m, 11H), 1,32-0,96 (m, 13H),
0,86 (d, J = 1,2 Hz, 9H), 0,83-0,75 (m, 1H), 0,68 (s, 2H), 0,07 (s, 6H).

Téng hop hop chit 36.8 & 36.8a
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Thém Cs2COs (1,48 g, 5,67 mmol) va 1H-pyrazol-4-cacbonitril (527 mg, 5,67 mmol)
vao dung dich chira hgp chit 36.7 (900 mg, 1,89 mmol) trong DMF (10 mL). Sau khi
khudy & 130°C trong 16 gid, thém hdn hop nay vao NH4Cl (100 mL, bdo hoa) va chiét
bing EtOAc (3 x 100 mL). Rira 16p hitu co két hop véi nude (100 mL), nude mubdi
(100 mL), 1am kho qua Na»SOqs khan, loc va cb. Tinh ché phan cin bang cot nhanh
(EtOAc 0~15% trong PE) dé thu dwoc san phim (780 mg). Tinh ché phan cin bang cot
nhanh (EtOAc 0-10% trong PE) dé thu dugc hop chét 36.8 (350 mg) va 36.8a (230
mg).
Hop chit 36.8: '"H NMR (400 MHz, CDCls) &u 7,92 (s, 1H), 7,84-7,80 (m, 1H), 4,37
(d, J=13,6 Hz, 1H), 4,09 (d, J = 13,6 Hz, 1H), 2,48 (s, 1H), 2,08-1,96 (m, 1H), 1,83-
1,58 (m, 8H), 1,49-1,21 (m, 16H), 1,20-1,01 (m, 6H), 0,96 (s, 3H), 0,92 (s, 3H), 0,86
(s, 14H), 0,07 (s, 6H).
Hop chit 36.8a: "TH NMR (400 MHz, CDCl3) 8u 7,92 (s, 1H), 7,89 (s, 1H), 4,22-4,11
(m, 1H), 4,06-3,95 (m, 1H), 2,26 (s, 1H), 2,14-2,02 (m, 1H), 1,95-1,87 (m, 1H), 1,81-
1,61 (m, 7H), 1,50-1,24 (m, 18H), 1,20-0,99 (m, 10H), 0,91-0,87 (m, 9H), 0,07 (d, J =
1,2 Hz, 6H).
Téng hop hop chit 36.9
Thém NaH (123 mg, 3,08 mmol, 60%) vao dung dich chira hgp chét 36.8 (350 mg,
0,6162 mmol) trong THF (10 mL) & 0°C trong méi truong khi N». Sau khi khudy trong
0,5 gid, thém Mel (874 mg, 6,16 mmol) vao hén hgp phan tng & 25°C. Sau khi khudy
& 25°C trong 16 gid nita, dap tit phan tng bang cach bd sung vao hdn hgp phéan ung
nay amoniac (1 mL), d6 vao trong nuéc (50 mL) va chiét bang EtOAc (2 x 50 mL).
Rira pha hitu co két hop bang nudc mudi (2 x 50 mL), lam kho qua Na2SO4 khan, loc
va ¢o. Tinh ché phén cin biang cdt nhanh (EtOAc 0-20% trong PE) dé thu duoc hop
chét 36.9 (350 mg). '"H NMR (400 MHz, CDCls) 8u 7,91 (s, 1H), 7,75 (s, 1H), 4,34-
4,18 (m, 2H), 3,18 (s, 3H), 2,00-1,93 (m, 1H), 1,83-1,58 (m, 11H), 1,48-1,25 (m,
19H), 1,22-0,97 (m, 15H), 0,86 (s, 22H), 0,07 (s, 6H).
Téng hop hop chit 36.9a
Thém NaH (80,6 mg, 2,02 mmol, 60%) vao dung dich chtra hop chit 36.8a (230 mg,
0,4049 mmol) trong THF (5 mL) & 0°C trong mdi truong khi N2. Sau khi khudy trong
0,5 gi®, thém Mel (573 mg, 4,04 mmol) vao hon hop phan tng ¢ 25°C. Sau khi khudy
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& 25°C trong 16 gid nita, ddp tit phan tng bang cach bd sung vao hdn hop phan ung
nay amoniac (1 mL), d6 vao trong nuéc (50 mL) va chiét bang EtOAc (2 x 50 mL).
Rira pha hitu co két hop bing nude mudi (2 x 50 mL), 1am khd qua NazSO4 khan, loc
va ¢6. Tinh ché phan cin bang c6t nhanh (EtOAc 0-20% trong PE) dé thu dugc hop
chit 36.9a (230 mg). "H NMR (400 MHz, CDCls) &u 7,90 (s, 1H), 4,35-4,03 (m, 3H),
3,21-3,05 (m, 3H), 2,11-1,94 (m, 3H), 1,80-1,61 (m, 11H), 1,47-1,27 (m, 18H), 1,21-
0,98 (m, 18H), 0,86-0,73 (m, 16H), 0,07 (br s, 6H)

Téng hop hop chit 36

Thém TBAF (5,99 mL, 5,99 mmol, 1M trong THF) vao dung dich chira hop chit 36.9
(350 mg, 0,5993 mmol) trong THF (3,5 mL). Sau khi khudy & 80°C trong 16 gid, dép
tat phan ing bang cach bd sung vao hdn hop phan tng nay dung dich NH4Cl (30 mL,
bdo hoa) va chiét bang EtOAc (2 x 20 mL). Rira pha hitu co két hop bang nudc mudi
(50 mL), lam khé qua NaySO4 khan, loc va ¢ dé thu duge san pham (120 mg). Tinh
ché san pham (130 mg, 0,2779 mmol) bang SFC (Cot: DAICEL CHIRALPAK AD-H
(250 mm * 30 mm, 5 um); Pidu kién: NH3H,0 0,1% IPA; Bit ddu B 35 Két thic B

35; Téc @6 dong (ml/phut) 60) dé thu dwgc hop chit 36 (95,4 mg, 73,9%, Rt= 1,459

phut). 'H NMR (400 MHz, CDCls) 8u 7,99-7,86 (m, 1H), 7,80-7,67 (m, 1H), 4,35-
4,13 (m, 2H), 3,25-3,12 (m, 3H), 1,95 (br d, J = 12,8 Hz, 1H), 1,83-1,57 (m, 9H), 1,49-
1,23 (m, 12H), 1,07 (s, 10H), 0,93 (t, J = 7,2 Hz, 3H), 0,85 (s, 3H). LC-ELSD/MS d¢
tinh khiét 99%, MS ESI tinh cho C2sHaiN3 [M-CH30H-H2O+H]" 418,3, tim duoc 1a
418,3. SFC 99% de.

Téng hop hop chit 37

Thém TBAF (1,96 mL, 1,96 mmol, 1M trong THF) vao dung dich chia hop chét
36.9a (230 mg, 0,3938 mmol) trong THF (2,3 mL). Sau khi khudy & 80°C trong 16
gid, dép tit phan Gmg bang cach bd sung vao hdn hop phan tng nay dung dich NH4Cl
(30 mL, bdo hoa) va chiét bing EtOAc (2 x 20 mL). Rira pha hitu co két hop bing
nude mudi (50 mL), 1am khd qua NaxSO4 khan, loc va cd dé thu duoc san pham (50
mg). Tinh ché san phdm bing SFC (Cot: DAICEL CHIRALPAK AD-H (250 mm * 30
mm, 5 um); Diéu kién: NH;H0 0,1% IPA; B4t dAu B 35 Két thuc B 35; Toc do dong
(ml/phut) 60) dé thu dugc hop chit 37 (39,2 mg, 78,5%, Rt = 1,703 phat). '"H NMR
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(400 MHz, CDCls) 81 7,90 (s, 1H), 7,75 (s, 1H), 4,24 (s, 2H), 3,14 (s, 3H), 2,04 (br d,
J=12,4 Hz, 1H), 1,84-1,59 (m, 9H), 1,49-1,05 (m, 18H), 1,02 (s, 4H), 0,93 (t, ] = 7,2
Hz, 3H), 0,82 (s, 3H). LC-ELSD/MS @6 tinh khiét 99%, MS ESI tinh cho CasHaN;
[M—CH;OH-H,0+H]* 418,3, fim duoc 13 418,3. SFC 99% de.

Vi DU 38: Tong hop 1-(2,2-diflo-2-(3R,5R,8R,9R,10S,13S,14S,17S)-3-hydroxy-3-
(metoxymetyl)-13-metylhexadecahydro-1H-xyclopentaJa]phenanthren-17-
yDetyl)-1H-pyrazol-4-cacbonitril (38)

Br N~
H "W
ey g

=N H N’h{

K,CO,, axeton .o “ DCM
HO' H
38.2
e F
N—N
oH N
NaOH (trong nwéc) “. ~

MeOH —0

Téng hop hop chit 38.1

Thém HBr (196 mg, 974 pmol, 40% trong nudc) va Bra (934 mg, 5,84 mmol) vao
dung dich chta hop chét 38.0 (1,70 g, 4,87 mmol) trong MeOH (20 ml) & 25°C. Sau
khi khudy & 25°C trong 2 gio, dép t4t phan Gmg bang cach bd sung vao hdn hop nay
NaHCO; (10 mL, trong nuéc bio hoa), xi Iy v6i nude (20 mL), va chiét bang EtOAc

(2 x 30 mL). Rira pha hitu co két hop bang nude mudi (30 mL), 1am khd qua NaxSOq4
khan, loc va ¢d trong chan khong dé thu duoc hop chét 38.1 (2,1 g), duoc stt dung truc
ti8p cho bude tiép theo. 1TH NMR (400 MHz, CDCl3) 1 3,96-3,86 (m, 2H), 3,43-3,34
(m, 6H), 2,85-2,76 (m, 1H), 2,62 (s, 1H), 2,22-2,11 (m, 1H), 1,95-1,87 (m, 1H), 1,86~
1,67 (m, 7H), 1,58-1,33 (m, 9H), 1,21-0,97 (m, 4H), 0,63 (s, 3H).

Téng hop hop chit 38.2

Thém 1H-pyrazol—4-caébonitril (685 mg, 7,36 mmol) va KoCOs (2,02 g, 14,7 mmol)
vao dung dich chtra hop chét 38.1 (2,1 g, 4,91 mmol) trong axeton (30 mL). Sau khi
khudy & 15°C trong 12 gio, xit Iy hdn hop nay véi nude (30 mL) va chiét bang EtOAc
(2 x 30 mL). Rua pha hitu co két hop bang nuéc mudi (30 mL), lam kho qua NaxSO4
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khan, loc va c6. Tinh ché phén cin bang cot nhanh (EtOAc 0~50% trong PE) dé thu
duoc hop chit 38.2 (1,6 g, 74,4%). 1TH NMR (400 MHz, CDCLs) 8x 7,85 (s, 1H), 7,81
(s, 1H), 5,05-4,86 (m, 2H), 3,44-3,38 (m, 5H), 2,67-2,56 (m, 2H), 2,25-2,14 (m, 1H),
2,07-2,02 (m, 1H), 1,87-1,72 (m, 6H), 1,67-1,59 (m, 2H), 1,53-1,34 (m, 8H), 1,31-1,26
(m, 2H), 1,18-1,05 (m, 3H), 0,67 (s, 3H).
Téng hop hop chét 38.3
Thém DMAP (442 mg, 3,63 mmol) va axetyl axetat (1,47 g, 14,5 mmol) vao dung
dich chira hop chit 38.2 (1,6 g, 3,63 mmol) trong DCM (30 mL). Sau khi khudy &
25°C trong 16 gid, db hdn hop nay vao nuée da (100 mL), khudy trong 10 phut, va
chiét bang DCM (2 x 50 mL). Rira pha hitu co két hop bang nuéc mudi (2 x 100 mL),
lam kho qua Na»SO4 khan, loc va cb. Tinh ché phan cin bang cot nhanh (EtOAc
0~20% trong PE) dé thu dugc hop chét 38.3 (590 mg, 33,9%). 'H NMR (400 MHz,
CDCI3) 6u 7,85 (s, 1H), 7,81 (s, 1H), 5,04-4,86 (m, 2H), 3,86-3,74 (m, 2H), 3,40-3,34
(m, 4H), 2,55-2,66 (m, 1H), 2,25-2,15 (m, 2H), 2,03-1,98 (m, 4H), 1,90-1,68 (m,
10H), 1,56-1,49 (m, 2H), 1,44-1,31 (m, 6H), 1,15-0,98 (m, 4H), 0,67 (s, 3H).
Téng hop hop chit 38.4
Thém tung giot DAST (1,58 ml, 12 mmol, 1,22g/ml) vao dung dich chira hop chét
38.3 (290 mg, 600 umol) trong cloform (4 mL) & 0°C trong moi trwong khi Na. Sau khi
khudy & 60°C trong 12 gid, dap tit cén than hdn hop nay bang NaHCOs (30 mL) va
chiét bing EtOAc (2 x 30 mL). Rira pha hitu co két hop bing nuéc mudi (20 mL), lam
kho qua NaxSOs, loc va cd. Tinh ché phan cin bang ¢t nhanh (EtOAc 0-30% trong
PE) dé thu duoc hop chit 38.4 (34 mg, 11,2%). '"H NMR (400 MHz, CDCI3) 8u 7,92
(s, 1H), 7,82 (s, 1H), 4,50-4,37 (m, 1H), 3,84-3,75 (m, 2H), 3,36 (s, 3H), 2,02-1,93 (m,
5H), 1,86-1,63 (m, 8H), 1,53-1,26 (m, 7H), 1,24-1,00 (m, 7H), 0,86 (m, 4H).
Téng hop hop chit 38
Thém LiOH (1,99 ml, 9,99 mmol, 5M) vao dung dich chta hop chét 38.4 (24 mg, 47,6
umol) trong MeOH (1 ml) & 15°C. Sau khi khudy & 15°C trong 20 gio, d6 hdn hop nay
vao nuéc (20 mL), khudy trong 10 phut, va chiét bang EtOAc (3 x 5 mL). Rura pha
hitu co két hop bing nude mudi (2 x 5 mL), lam khd qua NaxSO4 khan, loc va ¢d. Tinh
ché phan cin bing cot nhanh (EtOAc 0~30% trong PE) dé thu dugc hop chit 38 (10
mg). "TH NMR (400 MHz, CDCI3) &u 7,92 (s, 1H), 7,83 (s, 1H), 4,52-4,37 (m, 2H),
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3,42-3,36 (m, 5H), 2,58 (s, 1H), 2,02-1,96 (m, 1H), 1,83-1,67 (m, 8H), 1,50-1,34 (m,
7H), 1,25 (s, 3H), 1,15-1,06 (m, 5H), 0,86 (d, J=3,0 Hz, 3H). LC-ELSD/MS 30-
90AB 2 phut E, do tinh khiét >99%, MS ESI dugc tinh cho CaeHzFaN30, [M-
H2O+H]" 444,2, tim duoc 14 444,2.

Vi DU 39: Téng hep 1-(1-((3R,5R,8R,9R,108,13S,14S,17S)-3-hydroxy-3,13-
dimetylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)xyclopropyl)metyl)-
1H-pyrazol-4-cacbonitril (39)

0 (EORPIO)0H,C008t “. O\ h, _tapde
‘ﬁ B ‘0 (3

HCHO, EtsN

NHzNHzH,0
EtN, EtOH

i\ THF
N

Téng hop hop chit 39.1
Thém timg giot (EtO)P(O)CH2COOEL (15,4 g, 68,8 mmol) vao huyén phi chira NaH
(2,75 g, 60% trong diu, 68,8 mmol) trong THF (60 mL) & 0°C. Sau khi khudy & 20°C

trong 10 phut, thém ting giot dung dich chira hop chét 39.0 (10 g, 34,4 mmol) trong
THF (20 mL) vao & 20°C. Sau khi dun hdi lwu & 70°C trong 16 gid, d6 hdn hop nay
vao NH4Cl (200 mL, 10% trong nudc) va chiét bing EtOAc (200 mL). Lam khé 16p
hitu co két hop qua NaxSOs khan, loc va cd. Tinh ché phén can béng cOt nhanh
(EtOAc 0~20% trong PE) d& thu dwgc hop chat 39.1 (12 g, 97%). "H NMR (400
MHz, CDCl3) 8u 5,52 (t, ] = 2,4 Hz, 1H), 4,15 (q, J = 7,2 Hz, 2H), 2,90-2,75 (m, 2H),
1,95-1,60 (m, 5H), 1,50-1,25 (m, 18H), 1,20-1,05 (m, 4H), 0,82 (s, 3H).

Téng hop hop chit 39.2

Thém Pd/C (2 g, kho, 10%) vao dung dich chira hop chéat 39.1 (12 g, 33,2 mmol) trong
THF (150 mL) trong mdi truong khi N». Khir khi hdn hop trong chan khong va suc
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bang H» ba lan. Sau khi khudy trong méi truong khi Ha (40 psi) & 40°C trong 24 gio,
loc hén hop qua dém Celite va rira béng THF (3 x 50 mL). C6 dich loc da dugce gop lai
dé thu dugc hop chét 39.2 (11,7 g, 97,5%). 'H NMR (400 MHz, CDCls) 8x 4,11 (q, J
= 6,8 Hz, 2H), 2,35 (dd, J = 5,2, 14,4 Hz, 1H), 2,10 (dd, J = 10,0, 14,8 Hz, 1H), 2,00-
1,75 (m, 6H), 1,55,1,50 (m, 3H), 1,50-1,35 (m, 6H), 1,35-1,25 (m, 10H), 1,20-0,95 (m,
6H), 0,59 (s, 3H).

Téng hop hop chit 39.3

Thém dung dich chtra hop chét 39.2 (11,1 g, 30,6 mmol) trong THF (30 mL) vao
huyén phu chira LiAlHs (6,0 g, 158 mmol) trong THF (120 mL) & 0°C trong moi
truong khi Na. Sau khi khudy & 0°C trong 10 phat, thém timg giot nuéc/THF (6
mL/200 mL) sau d6 12 NaOH (6 mL, 10% trong nuéc) va nuée (18 mL) vao hdn hop
nay. Loc hdn hop nay, va rira két tia bang THF (3 x 100 mL). C6 dich loc d3 dugc gop
lai va nghién nhé véi DCM (50 mL) dé thu dugc hop chat 39.3 (9 g, 92%). 'H NMR
(400 MHz, CDCl3) 8w 3,75-3,55 (m, 2H), 1,90-1,60 (m, 9H), 1,50-1,15 (m, 16H) 1,15-
0,90 (m, 6H), 0,59 (s, 3H).

Téng hop hop chit 39.4

Thém DMP (7,92 g, 18,7 mmol) vao dung dich chtta hop chét 39.3 (3 g, 9,3 mmol)
trong DCM (80 mL). Sau khi khudy & 30°C trong 1 gio, ria hén hop bang dung dich
hdn hgp chira NaHCO3 (160 mL, trong nudc bdo hoa) va Na»S203 (80 mL, trong nude
bdo hoa) hai 1dn, 1am khd qua NasSOs, loc va cd. Tinh ché phan cin bang cot nhanh
(EtOAc 10~30% trong PE) dé thu dugc hop chéit 39.4 (2,2 g, 74%). "H NMR (400
MHz, CDCls) 81 9,76 (t, J = 2,4 Hz, 1H), 2,55-2,45 (m, 1H), 2,30-2,20 (m, 1H), 2,00-
1,80 (m, 5H), 1,55,1,55 (m, 4H), 1,50-1,20 (m, 13H), 1,30-1,00 (m, 6H), 0,60 (s, 3H).
Téng hop hop chit 39.5

Khudy dung dich chtra hop chat 39.4 (2 g, 6,27 mmol), HCHO (5,05 g, 37%, 62,6
mmol), EtzN (1,90 g, 18,8 mmol) trong nude (10 mL) va dioxan (20 mL) & 70°C trong
16 gid. Thém hdn hop nay vao nude (50 mL) va chiét bang EtOAc (3 x 20 mL). Rira
16p hitu co két hgp bing nuée mudi (50 mL), 1am kho qua Na,SO4 khan, loc va cd dé
thu duoc hop chat 39.5 (1,5 g). '"H NMR (400 MHz, CDCls) u 9,55 (s, 1H), 6,27 (s,
1H), 6,11 (s, 1H), 2,85-2,75 (m, 1H), 1,90-1,59 (m, 9H), 1,52-1,28 (m, 11H), 1,26 (s,

3H), 1,20-0,85 (m, 4H), 0,52 (s, 3H).
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Téng hop hop chit 39.6

Thém dung dich chita NaClO2 (2,04 g, 22,6 mmol) va NaH>PO4 (2,71 g, 22,6 mmol)
trong H20 (25 mL) vao hdn hop chira hop chét 39.5 (1,5 g, 4,53 mmol) va 2-metyl-2-
buten (10 mL) trong axeton (50 mL) & 0°C. Sau khi khudy & 20°C trong 16 gid, pha
lofing hdn hop phan tng véi H>O (100 mL) va chiét bang EtOAc (3 x 50 mL). Rira pha
hitu co két hop bing nude mudi (20 mL), 1am khd qua NaxSO4 khan, loc va ¢ dé thu
dugc hop chat 39.6 (1,9 g). "H NMR (400 MHz, CDCl3) 8u 6,38 (s, 1H), 5,64 (s, 1H),
2,81 (t, J = 9,2 Hz, 1H), 1,90-1,59 (m, 10H), 1,52-1,28 (m, 9H), 1,26 (s, 3H), 1,24-
0,90 (m, 6H), 0,55 (s, 3H).

Téng hop hop chit 39.7

Thém K»>COs (1,52 g, 10,9 mmol) vao dung dich chtra hop chét 39.6 (1,9 g, 5,48
mmol) trong DMF (30 mL) & 20°C. Sau khi khudy & 20°C trong 1 gi®, thém Mel (1,16
g, 8,22 mmol) vao & 20°C. Sau khi khudy & 20°C trong 2 gid nita, thém hdn hop nay
vao NH4Cl (150 mL, bdo hoa) va chiét bing EtOAc (3 x 50 mL). Rira 16p hitu co két
hop véi nuée (2 x 100 mL), nuée mubi (150 mL), 1am kho qua NazSOs khan, loc va
¢d. Tinh ché phan cin bing cot nhanh (EtOAc 0-15% trong PE) dé thu dugc hop chét
39.7 (1,26 g, 64%). '"H NMR (400 MHz, CDCI3) éx 6,19 (s, 1H), 5,50 (s, 1H), 3,73 (s,
3H), 2,80 (t, J = 9,2 Hz, 1H), 1,90-1,59 (m, 8H), 1,52-1,28 (m, 11H), 1,26 (s, 3H),
1,24-0,90 (m, 5H), 0,52 (s, 3H).

Téng hop hop chit 39.8

Thém Me;3SI (2,10 g, 10,3 mmol) va t-BuOK (1,15 g, 10,3 mmol) vao dung dich chira
hop chit 39.7 (1,25 g, 3,46 mmol) trong DMF (30 mL). Sau khi khudy & 20°C trong 16
gid, thém hdn hop nay vao nuée (200 mL) va chiét bing EtOAc (3 x 50 mL). Rta 16p
hitu co két hop bang nude mubi (200 mL), 1am khd qua NaSO4 khan, loc va c6. Tinh
ché phén cin bing cot nhanh (EtOAc 0-15% trong PE) dé thu dugc hop chat 39.8 (350
mg, 27%). "H NMR (400 MHz, CDCls) &u 3,63 (s, 3H), 2,45-2,35 (m, 1H), 1,92-1,78
(m, 3H), 1,75-1,59 (m, 5H), 1,52-1,28 (m, 9H), 1,26 (s, 3H), 1,25-0,80 (m, 9H), 0,68-
0,55 (m, 5H). LC-ELSD/MS 30-90AB_2 phut E, d¢ tinh khiét 99%, MS ESI dugc
tinh cho C24H3702 [M-H,O+H]* 357,3, tim dugc la 357,3.

Téng hop hop chit 39.9
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Thém LiAlH4 (70,5 mg, 1,86 mmol) vao dung dich chira hop chét 39.8 (350 mg, 0,93
mmol) trong THF (10 mL) & 20°C. Sau khi khudy & 20°C trong 1 gi®, thém nudée (70
mg) vao hdn hop nady. Loc hdn hop ndy, va cd nudce cai dé thu duge hop chét 39.9 (320
mg, 99%). 'H NMR (400 MHz, CDCIs) &x 3,96 (d, J = 10,8Hz, 1H), 3,00 (d, J =
11,2Hz, 1H), 2,10-2,00 (m, 2H), 1,92-1,75 (m, 3H), 1,74-1,59 (m, 3H), 1,52-1,28 (m,
11H), 1,26 (s, 3H), 1,25-0,95 (m, 7H), 0,72 (s, 3H), 0,71-0,65 (m, 1H), 0,35-0,25 (m,
2H), 0,24-0,11 (m, 1H).sLC-ELSD/MS db tinh khiét 99%, MS ESI duwoc tinh cho
Ca3Hss [M-2H,O+H]" 311,3, tim dugc 14 311,3.
Téng hop hop chit 39.10
Thém silica gel (2,10 g) va PCC (2,10 g, 9,80 mmol) vao dung dich chtta hgp chét
39.9 (1,7 g, 4,90 mmol) trong DCM (50 mL) & 25°C. Sau khi khudy & 25°C trong 1
gid, ¢6 hdn hop. Tinh ché phin cin bing cdt nhanh (EtOAc 0-20% trong PE) d thu
duoc hop chéat 39.10 (1,28 g, 76,1%). "H NMR (400 MHz, CDCls) 3 9,48 (s, 1H),
2,01 (t, J=8 Hz, 1H), 1,72-1,87 (m, 5H), 1,62-1,69 (m, 5H), 1,36-1,50 (m, 8H), 1,26 (s,
4H), 0,91-1,17 (m, 8H), 0,79-0,84 (m, 1H), 0,68 (s, 3H).
Tf‘)ng hgp hop chat 39.11
Thém NHNH>H,O (1,11 g, 22,2 mmol) va EtsN (749 mg, 7,42 mmol) vao dung dich
chtra hop chat 39.10 (1,28 g, 3,71 mmol) trong EtOH (30 mL) & 25°C. Sau khi khudy
& 75°C trong 5 gid, thém hdn hop nay vao nude (50 mL) va chiét bing EtOAc (3 x 30
mL). Rira 16p hitu co két hop bang nudc mubi (50 mL), lam kho qua Na>SO4 khan, loc
va ¢6 dé thu dugc hop chét 39.11 (1,3 g). 1H NMR (400 MHz, CDCL) &u 7,32 (s,
1H), 1,77-1,81 (m, 4H), 1,56-1,66 (m, 12H), 1,35-1,42 (m, 6H), 1,00-1,11 (m, 9H),
0,68 (s, 4H), 0,60-0,63 (m, 1H), 0,49-0,54 (m, 1H).
Téng hop hop chit 39.12
Thém NaCNBH3 (2,27 g, 36,2 mmol) vao dung dich chira hop chat 39.11 (1,3 g, 3,62
mmol) trong MeOH (20 mL) & 25°C. Sau khi khudy & 70°C trong 16 gid, thém hdn
hop ndy vao nude (100 mL) va chiét bing EtOAc (3 x 30 mL). Rira 16p hitu co két hop
bing nude mudi (100 mL), lam kho qua Na,SO4 khan, loc va cd dé thu duoc hop chét
39.12 (1,5 g). 1H NMR (400 MHz, CDCls) dx 2,51-2,99 (m, 4H), 2,28-2,40 (m, 1H),
2,04 (s, 3H), 1,80 (br s, 3H), 1,53-1,72 (m, 4H), 1,29-1,50 (m, 8H), 0,98-1,15 (m, 5H),
0,97-1,18 (m, 5H), 0,74-0,92 (m, 4H), 0,72 (s, 1H), 0,44 (br s, 2H), 0,07 (s, 4H).
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Téng hop hop chit 39.13

Thém Et;:N (979 mg, 9,70 mmol) va 2-(etoxymetyliden) propanedinitril (236 mg, 1,94
mmol) vao dung dich chira hop chit 39.12 (350 mg, 970 pmol) trong EtOH (5 mL).
Sau khi khudy & 75°C trong 16 gid, thém hdn hop nay vao nude (30 mL) va chiét bang
EtOAc (3 x 20 mL). Rira 16p hitu co két hop bang nuwéc mudi (2 x 50 mL), 1am khod
qua NazSOu khan, loc va ¢d. Tinh ché phin cin bang c6t nhanh (EtOAc 20~40% trong
PE) dé thu dwuoc hop chéat 39.13 (85 mg). 'H NMR (400 MHz, CDCl3) 8u 7,46 (s, 1H),
4,27 (s, 2H), 3,93-3,97 (m, 1H), 1,92-2,00 (m, 2H), 1,77-1,80 (m, 5H), 1,38-1,42 (m,
9H), 1,04-1,11 (m, 10H), 0,78 (s, 3H), 0,55,0,74 (m, 3H), 0,59 (s, 1H), 0,39-0,43 (m,
2H), 0,10-0,13 (m, 1H).

Téng hop hop chit 39

Thém -BuONO (25 mg, 242 pmol) vao dung dich chira hop chit 39.13 (50 mg, 114
nmol) trong THF (2 mL). Sau khi khudy & 70°C trong 16 gid, thém hdn hop nay vao
nuée (20 mL) va chiét bing EtOAc (3 x 20 mL). Rira 16p hitu co két hop bing nuée
mubi (50 mL), 1am khd qua NaxSOs khan, loc va cd. Tinh ché phan can bang cot
nhanh (EtOAc 15-30% trong PE) @8 thu dugc hop chét 39 (4,4 mg, 3,23%). '"H NMR
(400 MHz, CDCl3) 8u 7,94 (s, 1H), 7,79 (s, 1H), 4,69 (d, J=12,0 Hz, 1H), 3,54 (d,
J=12,0 Hz, 1H), 1,97-2,02 (m, 1H), 1,65-1,87 (m, 7H), 1,34-1,47 (m, 8H), 1,25 (s,
5H), 0,98-1,12 (m, 7H), 0,87-0,90 (m, 1H), 0,76 (s, 3H), 0,46-0,55 (m, 2H), 0,36-0,42
(m, 1H). LC-ELSD/MS db tinh khiét >99%, MS ESI dugc tinh cho Ca7H3oN30 [M-
H>O+H]" 404,3, tim dugc 13 404,3.

vi DU 40: Téng hop 1-((3-(3R,5R,8R,9R,10S,13S,14S,17S)-3-hydroxy-3-
(metoxymetyl)-13-metylhexadecahydro-1H-xyclopenta[a]phenanthren-17-
yl)oxetan-3-yl)metyl)-1H-pyrazol-4-cacbonitril (40)

169



53441 1701244

o]

o o
" “ (E0),P(O)CH,COOE " 0 O\ H,pdc . O™\ cicookt
) —_— — H “ —_—
o ‘e i NaH, THF ‘ﬁ f THF ‘G : LDA, THF
HO' l; o Ry So Ty
HO

HO
40.0 401 40.2

BOMCI

+-BUOK, THF

d

TsCl

——————
N-Me-Im, TEA, DCM

oTs 4-xyano-pyrazo)
KaCO;, KI, DMF

Tong hop hop chit 40.1

Thém timg giot (Et0),P(0)CH,COOEt (12,5 g, 56,0 mmol) & 0°C vao huyén phi chira
NaH (2,23 g, 56,0 mmol, 60% trong dau) trong THF (50 mL). Sau khi khudy & 20°C
trong 10 phut, thém timg giot dung dich chira hop chét 40.0 (9 g, 28,0 mmol) trong
THF (90 mL) vao & 20°C. Sau khi dun hdi Ivu & 70°C trong 16 gid, d6 hdn hop nay
vao NH4Cl 10% (200 mL, trong nudc) va chiét bang EtOAc (200 mL x 3). Rira 16p
hitu co bang nuée mudi (100 mL X 2), 1am khd qua NazSOu, loc va cb. Tinh ché phan
can bing cot nhanh (EtOAc 0~20% trong PE) dé thu dugc hop chét 40.1 (9,5 g,
87,1%). '"H NMR (400 MHz, CDCI3)) 8w 5,46-5,57 (m, 1H), 3,86-4,40 (m, 3H), 3,27-
3,51 (m, 5H), 2,71-2,97 (m, 2H), 2,53-2,62 (m, 1H), 1,61-1,95 (m, 7H), 1,34-1,53 (m,
6H), 1,32-1,09 (m, 10H), 0,81 (s, 3H).

Téng hop hop chit 40.2

Thém Pd/C (1,5 g, khd, 10%) vao dung dich chira hop chat 40.1 (9,5 g, 24,3 mmol)
trong THF (100 mL) trong mdi truong khi N». Khir khi huyén phu trong chan khong
va syc bang Hy ba lan. Sau khi khudy trong mdi trudng khi Ha (40 psi) & 40°C trong 24
gidy, loc hdn hop qua dém Celite va rira bing THF (3 x 100 mL). C8 dich loc da dugce
g0p lai d& thu duoc hop chit 40.2 (9,3 g, 97,5 %). 'H NMR (400 MHz, CDCls) 8
4,00-4,25 (m, 2H), 3,39 (s, 4H), 3,31-3,46 (m, 1H), 2,58 (s, 1H), 2,29-2,40 (m, 1H),
2,03-2,15 (m, 1H), 1,60-1,94 (m, 9H), 1,28-1,58 (m, 8H), 1,27-1,23 (m, 4H), 0,97-1,17
(m, 6H), 0,59 (s, 3H).

Téng hop hop chit 40.3
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Thém n-BulLi (28,3 mL, 2,5 M trong hexan, 70,8 mmol) vao dung dich chita i-ProNH
(7,16 g, 70,8 mmol) trong THF (60 mL) & -70°C. Thém dung dich chita hop chit 40.2
(9,3 g, 23,6 mmol) trong THF (90 mL) vao hdn hop & -70°C. Sau khi khudy & -70°C
trong 1 gioy, thém CICOOEt (7,68 g, 70,8 mmol) vao hén hop. Sau khi khudy & -70°C
trong 1 gid, dap tit phan tmg bing cich bd sung vao hdn hop nay NH4CI (200 mL,
10%) va chiét bang EtOAc (3 x 150 mL). Rira 16p hitu co két hop bing nudc mubi (2
x 100 mL), 1am kh6 qua Na»SO; khan, loc va ¢d trong chan khéng. Tinh ché phan cin
bang cdt nhanh (EtOAc 0~40% trong PE) hai 14n dé thu dugc hop chat 40.3 (9,2 g). 'H
NMR (400 MHz, CDCI3) on 4,11-4,19 (m, 4H), 3,34-3,45 (m, 5SH), 3,32-3,24 (m, 1H),
2,57 (s, 1H), 2,13-2,27 (m, 1H), 1,86-2,00 (m, 1H), 1,61-1,85 (m, 5H), 1,31-1,57 (m,
8H), 1,23-1,29 (m, 8H), 0,82-1,20 (m, 7H), 0,70 (s, 3H).

Téng hop hop chit 40.4

Thém dung dich chtra 40.3 (9,2 g, 19,8 mmol) trong THF (90 mL) vao huyén phu chira
t-BuOK (11,1 g, 99,0 mmol) trong THF (110 mL) & 0°C. Sau khi khudy & 20°C trong
1 gio, thém BOMCI (18,4 g, 118 mmol) vao ¢ 0°C. Sau khi khudy & 0°C trong 1 gio,
d6 hdn hop nay vao NH4CI (250 mL, bdo hoa) va chiét bang EtOAc (100 mL x 3).
Lam kho 16p hitu co két hop qua NaySOs khan, loc va cd dé thu dugc hop chét 40.4
(20,7 g).

Téng hop hop chit 40.5

Thém ting giot dung dich chtra hop chét 40.4 (11,5 g, 19,8 mmol) trong THF (100
mL) vao huyén phu chita LAH (7,51 g, 198 mmol) trong THF (200 mL) & 0°C. Sau
khi khudy & 0°C trong 1 gio, dap tat phan tng bing cach thém 1an lugt vao hdn hop
nay nuée/THF (7,5 mL/150 mL), NaOH (7,5 mL, 10%) va nuéc (22,5 mL). Loc hén
hop va rira chit rdn bang THF (3 x 100 mL). Cd dich loc da dugc gdp lai dé thu duoc
150 mL va thém HCI (2 M, 40 mL) vao. Sau khi khudy & 50°C trong 1 gio, thém
NaHCO3 (200 mL, bdo hda) vao hdn hop va chiét bang EtOAc (150 mLx 3). Lam kho
16p hitu co két hop qua Na»SOs, loc va co. Tinh ché phan cin bang cot nhanh (EtOAc
30~100% trong PE) hai 14n dé thu dugc hop chat 40.5 (4,8 g). 'H NMR (400 MHz,
CDCl) 8u 7,27-7,40 (m, 5H), 4,50 (s, 2H), 3,59-3,97 (m, 6H), 3,38 (s, 5SH), 2,53-2,81
(m, 3H), 1,66-1,94 (m, 5H), 1,29-1,61 (m, 12H), 0,85-1,23 (m, 7H), 0,73 (s, 3H).

Téng hop hop chit 40.6
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Thém n-BuLi (0,952 mL, 2,5 M trong hexan, 2,38 mmol) vao dung dich chira hop chét
40.5 (1 g, 1,99 mmol) trong THF (20 mL) & 0°C. Sau khi khudy & 0°C trong 10 phit,
thém dung dich chtra TsCl (453 mg, 2,38 mmol) trong THF (5 mL) vao hdn hop. Sau
khi khudy & 0°C trong 1 gid, thém n-BuLi (952 pL, 2,5 M trong hexan, 2,38 mmol)
vao hdn hop & 0°C. Sau khi khudy & 15°C trong 2 gio, dap tit phan ting bang cach bd
sung vao hdn hop nay NH4Cl (20 mL, bdo hoa) va chiét bing EtOAc (2 x 30 mL).
Lam kho 16p hiru co két hgp qua NaSO4 khan, loc va ¢d trong chan khong. Tinh ché
phin cin bang cot nhanh (EtOAc 0~15% trong PE) dé thu dwoc hop chit 40.6 (600
mg, 62,5%). TH NMR (400 MHz, CDCls) &u 7,27-7,41 (m, 5H), 4,78-4,88 (m, 1H),
4,41-4,67 (m, 4H), 4,20-4,27 (m, 1H), 3,85-3,94 (m, 1H), 3,61-3,71 (m, 1H), 3,39 (s,
5H), 2,59 (s, 1H), 2,05-2,17 (m, 1H), 1,58,1,99 (m, 7H), 0,95-1,50 (m, 16H), 0,51 (s,
3H).

Téng hop hop chit 40.7

Thém Pd/C (0,5 g, 10%, uét) vao dung dich chira hop chét 40.6 (550 mg, 1,13 mmol)
trong THF (20 mL) trong mdi trudng khi N». Khir khi hdn hop trong chan khong va
suc bang Ha ba l14n. Sau khi khudy trong mdi trudng khi Ha (40 psi) & 30°C trong 20
gidy, loc hdn hop va rira chit rin bang THF (20 mL). Cb dich loc d& dugc gdp lai va
tinh ché bing cot nhanh (EtOAc 40~70% trong PE) dé thu dwgc hop chét 40.7 (300
mg, 67,7%). 'H NMR (400 MHz, CDCls) &u 4,85 (d, J = 6,4 Hz, 1H), 4,55 (d, ] = 6,0
Hz, 1H), 4,46 (d, J = 6,0 Hz, 1H), 4,24 (d, J = 6,8 Hz, 1H), 4,09 (dd, ] = 6,4, 10,8 Hz,
1H), 3,82 (dd, J = 4,8, 11,2 Hz, 1H), 3,39 (s, SH), 2,59 (s, 1H), 2,04-2,21 (m, 1H),
1,59-2,02 (m, 10H), 0,98-1,50 (m, 14H), 0,53 (s, 3H).LC-ELSD/MS d9 tinh khiét:
99%, MS ESI duoc tinh cho C24HsO4 [M+H]* 393,2, tim dugc 1 C24H4O4 [M+H]"
393,3.

Téng hop hop chit 40.8

Thém N-Me-imidazol (31,3 mg, 0,382 mmol), TEA (193 mg, 1,91 mmol) va TsCl
(217 mg, 1,14 mmol) vao dung dich chira hgp chét 40.7 (150 mg, 0,3820 mmol) trong
DCM (5 mL). Sau khi khudy & 20°C trong 1 gio, cd hdn hop dé thu duoc hop chét
40.8 (340 mg).

Téng hop hop chit 40
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Thém 4-xyano-pyrazol (85,1 mg, 0,9144 mmol), KI (75,8 mg, 0,4572mmol) va K,CO3
(128 mg, 0,9144 mmol) vao dung dich chtra hop chit 40.8 (250 mg, 0,4572 mmol)
trong DMF (5 mL). Sau khi khudy & 80°C trong 16 gid, rira hdn hop nay véi nude (5
mL) va chiét bang EtOAc (50 mL x 3). Rita 16p hitu co két hop bang nudc mubi (30
mL x 2), lam kho qua NaySO; khan, loc va ¢6 trong chin khéng. Tinh ché phin cin
bing HPLC didu ché (cot: Welch Xtimate C18 150*25mm*5um; Pha dong: A: CO; B:
nude (FA 0,225%)-ACN; gradien: tir 55% dén 85% cua B, Téc d6 dong (ml/phut): 25)
dé thu dugc hop chét 40 (10 mg, 3,44%). "H NMR (400 MHz, CDCls) &1 7,88 (s, 1H),
7,84 (s, 1H), 4,70-4,55 (d, J = 6,8 Hz, 1H), 4,56-4,70 (m, 2H), 4,55-4,45 (m, 2H),
4,38-4,28 (m, 1H), 3,39 (s, 5SH), 2,57 (s, 1H), 1,60-2,15 (m, 11H), 0,98-1,50 (m, 13H),
0,69 (s, 3H).LC-ELSD/MS d6 tinh khiét: 99%, MS ESI dugc tinh cho C2sH4N303
[M-+H]" 468,3, tim duoc 1a CosHaiN303 [M+H]* 468,3. |

vi DU 41: Téng hop 1-2-((3R,5R,8R,9R,10S,13S,148,17S)-3-hydroxy-3,13-
dimetylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)-2-metylpropyl)-1H-
pyrazol-4-cacbonitril (41)
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Téng hop hop chit 41.1

Thém tung giot (EtO)2P (O)CH2COOEt (15,4 g, 68,8 mmol) vao huyén phu chira NaH
(2,75 g, 60%, 68,8 mmol) trong THF (60 mL) ¢ 0°C trong mdi trudng khi Na. Sau khi
khudy & 20°C trong 10 phut, thém ting giot dung dich chira hop chét 41.0 (10 g, 34,4
mmol) trong THF (20 mL) vao & 20°C. Sau khi dun hdi luu & 70°C trong 16 giv, db
hdn hop nay vao NH4Cl (200 mL, 10% trong nuéc) va chiét biang EtOAc (200 mL).
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Té4ch 16p hitu co, 1am khd qua NaxSOs, loc, cd. Tinh ché phén cin béng ¢t nhanh
(EtOAc 0~20% trong PE) dé thu dugc hop chit 41.1 (12 g, 97%). 'H NMR (400
MHz, CDCl) éu 5,52 (t, J = 2,4 Hz, 1H), 4,15 (q, J = 7,2 Hz, 2H), 2,90-2,75 (m, 2H),
1,95-1,60 (m, 5H), 1,50-1,25 (m, 18H), 1,20-1,05 (m, 4H), 0,82 (s, 3H).
Tong hop hop chét 41.2
Thém Pd/C (2 g, khd, 10%) vao dung dich chira hop chét 41.1 (12 g, 33,2 mmol) trong
THF (150 mL) & 20°C trong méi trudong khi Na. Sau khi khudy & 40°C trong mdi
truong khi Ha (40 psi) trong 24 gid, loc hdn hop qua dém celite va rira bang THF (3 x
50 mL). Cb dich loc da dugc gop lai dé thu duoc hop chéat 41.2 (11,7 g, 97,5%). 'H
NMR (400 MHz, CDCI3) 6u 4,11 (q, J = 6,8 Hz, 2H), 2,35 (dd, J = 5,2, 14,4 Hz, 1H),
2,10 (dd, J = 10,0, 14,8 Hz, 1H), 2,00-1,75 (m, 6H), 1,70-1,50 (m, 3H), 1,50-1,35 (m,
6H), 1,35-1,25 (m, 10H), 1,20-0,95 (m, 6H), 0,59 (s, 3H).
Téng hop hop chit 41.3
Thém ting giot tert-butyldimetylsilyl triflometansulfonat (3,33 g, 12,6 mmol) & 0°C
vao dung dich chira hop chat 41.2 (2,3 g, 6,3 mmol), 2,6-dimetylpyridin (1,69 g, 15,8
mmol) trong DCM (20 mL). Sau khi khudy & 15°C trong 18 gid, dap tit phan ng
bang cach bd sung vao hdn hop phan tmg nay nuée (30 mL) va chiét bing DCM (2 x
20 mL). Rira pha hitu co két hop bang nuéc mudi (50 mL), lam khd qua NaxSOs, loc
va ¢ trong chan khong. Tinh ché phan cin bing cot nhanh (EtOAc 0~10% trong PE)
dé thu dugc hop chét 41.3 (2,9 g). '"H NMR (400 MHz, CDCls) 8y 4,14-4,08 (m, 2H),
2,40-2,32 (m, 1H), 2,15-2,03 (m, 1H), 1,95-1,59 (m, 9H), 1,46-1,28 (m, 6H), 1,27-1,21
(m, 8H), 1,20-0,92 (m, 7H), 0,86-0,85 (m, 9H), 0,59 (s, 3H), 0,09-0,05 (m, 6H)
Téng hop hop chit 41.4
Thém n-BuLi (11,1 mL, 2,5 M, 27,8 mmol) vao dung dich chtra i-ProNH (2,34 g, 23,2
mmol) trong THF (20 mL) & -70°C trong moi truong khi N». Lam 4m hon hop nay dén
0°C va khudy & 0°C trong 30 phat. Thém hdn hop nay vao dung dich dugc khudy chira
hop chét 41.3 (3,7 g, 7,7 mmol) trong THF (20 mL) & -70°C. Sau khi khudy & -70°C
trong 1 gi®, thém metyl iodua (6,60 g, 46,5 mmol) vao. Sau khi khudy & 20°C trong 16
gi®, pha logng hdn hgp phan ing véi nude (50 mL) va chiét bang EtOAc (3 x 30 mL).
Rira 16p hitu co két hop bang nuée mudi (100 mL), lam khd qua Na>SOs khan, loc va
¢d. Tinh ché phan cin biang cdt nhanh (EtOAc 0~5% trong PE) @& thu dugc hop chét
174



53441 175/244

41.4 (2,7 g, 71%). '"H NMR (400 MHz, CDCls) &y 4,20-4,11 (m, 2H), 2,36-2,26 (m,
1H), 1,90-1,56 (m, 10H), 1,51-1,29 (m, 8H), 1,28-1,27 (m, 3H), 1,21 (s, 3H), 1,10 (d,
J=6,8 Hz, 3H), 1,07-0,87 (m, 6H), 0,86 (s, 9H), 0,69 (s, 3H), 0,06 (s, 6H)
Téng hop hop chit 41.5
Thém n-BulLi (5,4 mL, 2,5 M, 13,6 mmol) vao dung dich chira i-Pr2NH (1,15 g, 11,4
mmol) trong THF (10 mL) trong mdi trudng khi Ny & -70°C. Lam 4m hdn hop nay dén
0°C va khudy & 0°C trong 30 phut. Thém hdn hop nay vao dung dich duoc khudy chira
hop chit 41.4 (2,8 g, 5,7 mmol) trong THF (10 mL) & -78°C. Sau khi khudy & -0°C
trong 1 gid, thém metyl iodua (4,85 g, 34,2 mmol) vao. Sau khi khudy & 20°C trong 16
gidy, pha lodng hdn hop phén tng v6i nude (20 mL) va chiét bang EtOAc (3 x 30 mL).
Rira 16p hitu co két hop bang nude mubi (50 mL), lam khd qua NaSO4 khan, loc va
¢o. Tinh ché phan cin biang cot nhanh (EtOAc 0~5% trong PE) dé thu duoc hop chét
41.5 (1,7 g). '"H NMR (400 MHz, CDCl3) 8u 4,19-3,98 (m, 1H), 1,80-1,58 (m, 9H),
1,45-1,29 (m, 9H), 1,23-1,18 (m, 8H), 1,13-0,89 (m, 11H), 0,86 (s, 9H), 0,72-0,58 (m,
3H), 0,08-0,06 (m, 6H)
Téng hop hop chit 41.6
Thém TBAF (6,7 ml, 1 M, 6,7 mmol) vao hdn hop chira hop chat 41.5 (1,7 g, 3,4
mmol) trong THF (10 mL). Sau khi khudy & 80°C trong 18 gid, 1am ngudi hdn hop
nay dén 20°C, pha lodng vé6i nuée (10 mL), va chiét bing EtOAc (3 x 20 mL). Rira
pha hitu co két hop bing nude mubi (2 x 30 mL), lam khd qua NaxSO4 khan, loc, c6.
Tinh ché phdn cin bing cot nhanh (EtOAc 0~30% trong PE) dé thu dugc hop chit
41.6 (870 mg). '"H NMR (400 MHz, CDCl3) 8y 4,09-3,99 (m, 1H), 1,80-1,61 (m, 9H),
1,48-1,29 (m, 11H), 1,26-1,24 (m, 4H), 1,19 (d, J=5,6 Hz, 3H), 1,15-0,90 (m, 10H),
0,83 (d, J=7,2 Hz, 1H), 0,72-0,58 (m, 3H)
Téng hop hop chit 41.7
Thém LiAlH4 (175 mg, 4,6 mmol) vao dung dich chira hop chit 41.6 (870 mg, 2,3
mmol) trong THF (20 mL) ¢ 25°C. Sau khi khudy & 25°C trong 16 gio, dap t4t phan
{ing bing H>0 (0,2 ml) va sau d6 1a HCI (50 mL, 1 M). P4 hdn hop nay vao nude (30
mL), khudy trong 5 phiit va loc. Rira banh loc v6i nude (2 x 20 mL) va 1am kho dé thu
duoc hop chit 41.7 (240 mg, 30%). 'H NMR (400 MHz, CDCls) du 3,42-3,28 (m,
2H), 2,01-1,95 (m, 1H), 1,87-1,78 (m, 3H), 1,64-1,57 (m, 4H), 1,52-1,26 (m, 12H),
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1,26 (s, 3H), 1,25-1,19 (m, 2H), 1,11-1,01 (m, 4H), 0,99 (s, 3H), 0,90 (s, 3H), 0,77 (s,
3H). LC-ELSD/MS: d9 tinh khiét >99%; MS ESI duoc tinh cho C3HaoO2 [M-
H>O+H]" 331,3, tim dugc 1a 331,3, MS ESI duoc tinh cho Ca23HsO2 [M-H20 -H,O
HH]* 313,3, tim dwoc 13 3133,
Téng hop hop chit 41.8
Thém N-metylimidazol (35,3 mg, 0,4 mmol), TEA (87,0 mg, 0,8 mmol) va TsCl (164
mg, 0,8 mmol) vao dung dich chira hop chét 41.7 (100 mg, 0,3 mmol) trong DCM (3
mL). Sau khi khudy & 25°C trong 2 gid, @6 hdn hop nay vao nuée (20 mL) va chiét
bang EtOAc (2 x 30 mL). Rira pha hitu co két hop véi nuée (2 x 20 mL), 1am khé qua
Na»SO4 khan, loc va ¢d hop chét 41.8 (200mg). "H NMR (400 MHz, CDCls) 8g 7,79
(d, J=8,0 Hz, 2H), 7,35 (d, J=8,0 Hz, 2H), 3,79-3,66 (m, 2H), 2,46 (s, 3H), 1,85-1,77
(m, 4H), 1,66-1,49 (m, SH), 1,45-1,27 (m, 9H), 1,26 (s, 3H), 1,23-0,99 (m, 7H), 0,97
(s, 3H), 0,88 (s, 3H), 0,70 (s, 3H)
Téng hop hop chit 41
Thém 1H-pyrazol-4-cacbonitril (55,5 mg, 0,6 mmol) va Cs2CO3 (645 mg, 2,0 mmol)
vao dung dich chira hop chit 41.8 (200 mg, 0,4 mmol) trong DMF (5 mL) & 25°C
trong moi trudng khi Na. Sau khi khudy & 120°C trong 16 gio, thém hdn hop nay vao
nuée (20 mL), khudy & 25°C trong 5 phut va chiét bing EtOAc (3 x 30 mL). Rira 16p
hitu co két hop bang nude mudi (2 x 100 mL), lam khd qua NazSOq4 khan, loc va co.
Tinh ché phin cin bing cot nhanh (EtOAc 0-40% trong PE) dé thu dugc hop chit 41
(130 mg).
Tinh ché tiép hop chét 41 (130 mg) bang HPLC (Phuong phép: SAGE-TJF-242-P1A;
Cot: Welch Xtimate C18 150*25mm*Sum; Piéu kién: nudc (NH3H20 0,04%)-ACN;
Bit dau B: 70; Két thac B: 100) dé thu dugc hop chit 41 (15,2 mg, 12%). 'H NMR
(400 MHz, CDCl3) 8u 7,78 (s, 1H), 7,74 (s, 1H), 4,09 (d, J=13,6 Hz, 1H), 3,92 (d,
J=13,6 Hz, 1H), 2,00-1,94 (m, 1H), 1,87-1,56 (m, 9H), 1,52-1,29 (m, 9H), 1,26 (s,
3H), 1,23-1,02 (m, 6H), 0,99 (s, 3H), 0,94 (s, 3H), 0,82 (s, 3H). LC-ELSD/MS: d6
tinh khiét >99%; MS ESI duoc tinh cho C7H4iN3O [M-H2O+H]" 406,4, tim dugc 14
406,4. MS ESI dugc tinh cho C27H4iN3O [M +H]" 424,4, tim duoc 1a 424,4.
Vi DU 42 & 43: Tong hop 1-((S)-2-((3R,5R,8S,98,108,138,148,17S)-10-etyl-3-

hydroxy-3-(metoxymetyl)-13-metylhexadecahydro-1H-
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xyclopenta[a]phenanthren-17-yl)-2-hydroxypropyl)-1H-pyrazol-4-cacbonitril (42)
& 1-((R)-2-((3R,5R,8S,98,108,13S,14S,17S)-10-etyl-3-hydroxy-3- (metoxymetyl)-
13-metylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)-2-hydroxypropyl)-
1H- yrazol -4-cacbonitril (43)

J
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Téng hop hop chit 42.1

Thém NaH (1,26 g, 31,6 mmol, 60 %) vao dung dich duoc khudy chira trimetylsulfonit
iodua (6,44 g, 31,6 mmol) trong DMSO (40 mL) va THF (20 mL). Sau khi khudy &
0°C trong 1 gid trong mdi truong khi N, thém hdn hop nay vao dung dich chaa hop
chit 42.0 (8 g, 26,4 mmol) trong DMSO (20 mL) & 0°C. Sau khi khudy & 25°C trong
16 gid, xtt 1y phan tng véi nwde (100 mL) va chiét bing EtOAc (2 x 100 mL). Rira
pha hitu co két hop véi nude (2 x 100 mL), nude mudi (200 mL), lam khd qua Na;SO4
khan, loc, va ¢0 trong chan khong. Tinh ché phﬁn can bﬁng cdt (EtOAc 5%-30% trong
PE) dé thu dwoc hop chét 42.1 (5 g). '"H NMR (400 MHz, CDCls) 81 2,63-2,57 (m,
2H), 2,48-2,33 (m, 2H), 2,13-1,51 (m, 10H), 1,51-0,94 (m, 11H), 0,94-0,80 (m, 7H).
Téng hop hop chit 42.2 & 42.2A

Thém CH3ONa (11,7 g, 218 mmol) vao dung dich chtra hop chat 42.1 (6,9 g, 21,8
mmol) trong MeOH (50 mL). Sau khi khudy & 65°C trong 16 gio, dap tat phan (ng
bang cach bd sung vao hdn hop phéan tmg nay H20 (100 mL) va chiét bang EtOAc (3 x
100 mL). Rra pha hitu co két hop biang nudc mubi (200 mL), 1am khd qua NaxSOs
khan, loc va c6. Tinh ché phﬁn can bang cot (EtOAc 2~30% trong PE) dé thu duogc

hop chét 42.2 (3,7 g, 49%) va hop chét 42.2A (2 g, 26%).
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Hop chat 42.2: "H NMR (400 MHz, CDCl3) 8x 3,40-3,34 (m, 5H), 2,59 (s, 1H), 2,46-
2,39 (m, 1H), 2,12-1,52 (m, 13H), 1,52-1,14 (m, 10H), 0,84-0,77 (m, 6H). LC-
ELSD/MS db tinh khiét 99%, MS ESI dugc tinh cho CaH330 [M+H-2H,0]* 313,2,
tim duoc 1a 313,2.

Hop chit 42.2A:'"H NMR (400 MHz, CDCls) 8u 3,38 (s, 3H), 3,22-3,17 (m, 2H),
2,47-2,40 (m, 2H), 2,10-1,57 (m, 10H), 1,57-1,48 (m, 3H), 1,48-1,06 (m, 10H), 0,87-
0,83 (m, 6H). LC-ELSD/MS d6 tinh khiét 99%, MS ESI dugc tinh cho CzH330
[M+H-2H,0]* 313,2, tim duoc 1a 313,2.

Téng hop hop chit 42.3

Thém t-BuOK (3,27 g, 29,2 mmol) vao huyén phu chira PhsPE(Br (10,8 g, 29,2 mmol)
trong THF khan (100 mL) & 25°C trong moi trudng khi Na. Sau khi khudy & 60°C
trong 30 phut, thém dung dich chira hop chit 42.2 (3,4 g, 9,75 mmol) trong THF khan
(50 mL) vao. Sau khi khudy & 60°C trong 16 gid, d6 hdn hop nay vao NH4Cl bdo hoa
(100 mL) va chiét bing EtOAc (2 x 100 mL). Rita pha hitu co két hgp bang nudc mudi
(200 mL), loc va cb. Tinh ché phin cin bang cot (EtOAc 0~3% trong PE) dé thu duoc
hop chit 42.3 (3,5 g). '"H NMR (400 MHz, CDCls) &u 5,12-4,98 (m, 1H), 3,41-3,34
(m, 5H), 2,58 (s, 1H), 2,39-2,09 (m, 3H), 1,96-1,52 (m, 10H), 1,52-1,31 (m, 6H), 1,31-
1,03 (m, 8H), 0,84-0,70 (m, 6H).

Téng hop hop chit 42.4

Thém dime 9-BBN (7,04 g, 29,1 mmol) vao dung dich chira hop chit 42.3 (3,5 g, 9,71
mmol) trong THF khan (50 mL) & 25°C trong méi truong khi N». Sau khi khudy &
60°C trong 16 gio, 1am ngudi hdn hgp nay va lan lugt xtt Iy & 0°C véi ting giot EtOH
(20 mL) va NaOH (9,7 mL, 5M, 48,5 mmol). Sau khi bd sung, thém tu tor H2O2 (9,7
mL, 97,1 mmol, 10 M trong nudc) vaocho dén khi nhiét dd bén trong khong con ting
va nhiét d6 bén trong dugce duy tri dudi 30°C. Khuéy hdn hop nay & 60°C trong 2 gid.
Sau d6 1am ngudi hdn hop nay va dap tit bang Na2S,03 (100 mL, trong nude béo hoa).
Chiét hdn hop bang EtOAc (2 x 100 mL) va lam kho 16p hitu co qua Na2SOs, loc va cd
trong chan khong. Tinh ché phan cin bang cot (EtOAc 20% trong PE) dé thu duoc hop
chit 42.4 (2,2 g). '"H NMR (400 MHz, CDCl3) 8x 3,72-3,58 (m, 1H), 3,41-3,34 (m,
4H), 2,59 (s, 1H), 2,03-1,46 (m, 16H), 1,46-1,02 (m, 16H), 0,79-0,63 (m, 4H).

Téng hop hop chit 42.5
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Thém DMP (4,66 g, 11 mmol) vao dung dich chira hop chit 42.4 (2,1 g, 5,54 mmol)
trong DCM (30 mL). Sau khi khudy & 25°C trong 1 gid, dép tat phan tng bang cach bd
sung vao hdn hop nay NaHCO; (50 mL) va chiét bang EtOAc (3 x 30 mL). Rua 16p
hitu co két hop voi NazS20s3 (3 x 30 mL, bdo hoa), nuée mudi (50 mL), 1am kho qua
Na»SOs4, loc va ¢6 trong chan khong dé thu duoc hop chét 42.5 (2,1 g). "H NMR (400
MHz, CDCl3) 8u3,40-3,34 (m, 5H), 2,67-2,50 (m, 2H), 2,04-1,59 (m, 10H), 1,59-1,32
(m, 7TH), 1,32-1,08 (m, 10H), 0,77 (t, J = 7,6 Hz, 3H), 0,58 (s, 3H).
Téng hop hop chit 42.6
Thém t-BuOK (2,17 g, 19,4mmol) vao huyén phu chtra MePhsBrP (6,93 g, 19,4
mmol) trong THF khan (50 mL) & 25°C trong méi trudng khi N». Sau khi khudy &
60°C trong 30 phut, thém dung dich chira hop chét 42.5 (2,1 g, 5,57 mmol) trong THF
khan (20 mL) vao & 25°C. Sau khi khudy & 60°C trong 16 gid, &6 hdn hop nay vao
NH4CI bdo hoa (50 mL) va chiét bing EtOAc (2 x 100 mL). Rira pha hitu co két hop
bing nudc mudi (200 mL), loc va cb. Tinh ché phan cin bang cot (EtOAc 0~10%
trong PE) dé thu dugc hop chét 42.6 (1,1 g, 53%). 'H NMR (400 MHz, CDCls) 8y
4,83 (s, 1H), 4,69 (s, 1H), 3,41-3,34 (m, 5H), 2,58 (s, 1H), 2,04-1,55 (m, &8H), 1,55-
1,30 (m, 10H), 1,30-1,07 (m, 10H), 0,77 (t, J = 7,2 Hz, 3H), 0,54 (s, 3H).
Téng hop hop chit 42.7
Thém m-CPBA (454 mg, 2,12 mmol, 80%) vao dung dich chia hop chét 42.6 (400
mg, 1,06 mmol) trong DCM (10 mL) & 25°C. Sau khi khudy & 25°C trong 1 gio, dap
tit phan tng bing cach bd sung vao hdn hgp nay NaHCO3 béo hoa va NaxSx03 (40
mL, thé tich: thé tich = 1:1) va chiét bing DCM (2 x 20 mL). Rira pha hitu co két hop
bing NaHCO; bdo hoa va NayS;03 (100 mL, thé tich: thé tich = 1:1), 1am khé qua
NazSO4, loc va cd dé thu duge hop chit 42.7 (430 mg). 'H NMR (400 MHz, CDCls)
on 3,40-3,34 (m, 5H), 2,88 (d, ] = 4,4Hz, 0,6 H), 2,62-2,47 (m, 2H), 2,31 (d, ] = 4,8Hz,
0,4 H), 2,04-1,55 (m, 9H), 1,55-1,29 (m, 10H), 1,29-0,99 (m, 10H), 0,77 (t, ] = 7,6 Hz,
3H), 0,65 (s, 2H).
Téng hop hop chit 42.8
Thém Cs2COs (1,07 g, 3,3 mmol) va 1H-pyrazol-4-cacbonitril (255 mg, 2,75 mmol)
vao dung dich chira hop chét 42.7 (430 mg, 1,1 mmol) trong DMF (5 mL). Sau khi
khudy & 120°C trong 48 gid, thém hén hop ndy vao NH4Cl bdo hoa (50 mL) va chiét
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bang EtOAc (3 x 50 mL). Rira 16p hitu co két hop bing LiCl (100 mL, 5% trong
nuéce), nwde mudi (2 x 100 mL), 1am khd qua NaSO4 khan, loc va ¢d. Tinh ché phin
cin bang cot (EtOAc 10~30% trong PE) dé thu dugc hop chét 42.8 (410 mg).

Tach hop chit 42 & 43

Tach hop chat 42.8 bang SFC (Cot: DAICEL CHIRALPAK AD-H (250mm x 30mm,
5um), Piéu kién: NH;H,0 0,1%, ETOH, Bt diu B: 45%, Két thuc B: 45%) dé thu
dugc hop chit 42 (201,7 mg, 92%, Rt = 2,165 phut) va hop chét 43 (100 mg, Rt =
5,035 phut). Tinh ché tiép hop chit 43 (100 mg) bing phuong phép tach HPLC (cdt:
Xtimate C18 150 x 25mm x 5um, didu kién: nuéc (FA 0,225%)-ACN, Bt dau B: 90,
Két thuc B: 100) dé thu dwoc hop chét 43 (53,4 mg, 53,4%, Rt = 5,016 phut).

Hop chit 42: "TH NMR (400 MHz, CDCls) 817,92 (s, 1H), 7,82 (s, 1H), 4,35-4,05 (m,
2H), 3,40-3,34 (m, SH), 2,61-2,53 (m, 2H), 2,02-1,57 (m, 10H), 1,57-1,18 (m, 10H),
1,18-0,75 (m, 14H). LC-ELSD/MS d6 tinh khiét 99%, MS ESI dugc tinh cho
C29H42N30 [M+H-H20]* 448,3, tim dugc 13 448,3. SFC phan tich 100% de.

Hop chit 43: "H NMR (400 MHz, CDCl3) 817,88 (s, 1H), 7,79 (s, 1H), 4,17-3,98 (m,
2H), 3,40-3,34 (m, 5H), 2,62 (s, 1H), 2,34 (s, 1H), 2,07-1,59 (m, 10H), 1,59-1,14 (m,
13H), 1,14-1,03 (m, 5H), 0,84-0,75 (m, 6H). LC-ELSD/MS d¢ tinh khiét 99%, MS
ESI dugc tinh cho C20HaoN30 [M+H-H2O1" 448,3, tim dugc 1a 448,3. SFC phén tich
100% de.

Vi du 44 & 45: Téng hop 1-((S)-2-((3R,5R,8S,9S,108,13S,14S,17S)-10-etyl-3-
hydroxy-13-metyl-3-propylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)-
2-hydroxypropyl)-1H-pyrazol-4-cacbonitril (44) & 1-((R)-2-
((3R,5R,8S,9S,108,13S,14S,17S)-10-etyl-3-hydroxy-13-metyl-3-
propylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)-2-hydroxypropyl)-
1H-pyrazol-4-cacbonitril (45)

CH N
OO v
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Téng hop hop chit 44.1
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Thém 1H-pyrazol-4-cacbonitril (237 mg, 2,55 mmol) va Cs,COs3 (1,66 g, 5,10 mmol)
vao dung dich chtra hop chit 44.0 (400 mg, 1,02 mmol) trong DMF (10 mL) & 20°C
trong mdi trudong khi Na. Sau khi khudy & 120°C trong 16 gi, d6 hén hop phan tmg
nay vao nude (20 mL) va chiét bang etyl axetat (3 x 50 mL). Rira 16p hitu co két hop
véi LiCl 5% (3 x 100 mL), lam khod qua NaSO4 khan, loc va ¢d trong chan khong.
Tinh ché phin cin bing c6t nhanh (EtOAc 0~15% trong PE) dé thu dugc hop chét
44.1 (600 mg).

Tach hop chit 44 & 45

Tach hop chét 44.1 (600 mg, 1,24 mmol) bang SFC (Cot: DAICEL CHIRALCEL OD
(250mm*30mm,10um; Diéu kién: NH;H,0 0,1% ETOH; Bit dau B: 55; Két thuc B:
55; Téc do dong chay (ml/phut): 80) dé thu dugce hop chat 44 (233,8 mg, Rt = 0,641
phut) va hop chit 45 (107,5 mg, Rt= 1,929 phut).

Hop chit 44: "H NMR (400 MHz, CDCls) 817,92 (s, 1H), 7,81 (s, 1H), 4,35-4,31 (m,
1H), 4,08-4,05 (m, 1H), 2,52 (s, 1H), 2,04-1,97 (m, 1H), 1,90-1,57 (m, 10H), 1,57-
1,30 (m, 10H), 1,30-1,00 (m, 9H), 1,00-0,85 (m, 9H), 0,78 (t, J = 7,6 Hz, 3H). LC-
ELSD/MS db tinh khiét 99%, MS ESI dugc tinh cho C30HN3 [M+H-2H,0]" 4463,
tim duogc 1a 446,3. SFC 100%de.

Hop chat 45: '"H NMR (400 MHz, CDCl3) 517,88 (s, 1H), 7,80 (s, 1H), 4,17-4,13 (m,
1H), 4,02-3,99 (m, 1H), 2,30 (s, 1H), 2,07-2,00 (m, 1H), 1,94-1,52 (m, 10H), 1,52-
1,23 (m, 13H), 1,23-1,02 (m, 9H), 0,94 (t, J = 7,2Hz, 3H), 0,85 (s, 3H), 0,78 (t, J = 7,6
Hz, 3H). LC-ELSD/MS d6 tinh khiét 99%, MS ESI dugc tinh cho C30HasN3 [M+H-
2H,0]" 446,3, tim dugc 1a 446,4. SFC 100%de.

Vi DU 46 & 47: Téng hop 1-(R)-2-((3R,5R,8R,9R,108,13S,14S,158,17S)-15-
xyclopropyl-3-hydroxy-3,13-dimetylhexadecahydro-1H-
xyclopenta[a]phenanthren-17-yl)-2-hydroxypropyl)-1H-pyrazol-4-cacbonitril (46)
& 1-((S)-2-(3R,5R,8R,9R,108,13S,14S,158,17S)-15-xyclopropyl-3-hydroxy-3,13-
dimetylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)-2-hydroxypropyl)-
1H-pyrazol-4-cacbonitril (47)
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Téng hop hop chit 46.1

Thém hop chét 46.0 (8 g, 27,5 mmol) vao dung dich chira t-BuOK (6,17 g, 55,0 mmol)
trong THF (150 mL) & 25°C trong mdi trudng khi N». Sau khi khudy & 25°C trong 10
phut, thém metyl benzenesulfinat (8,59 g, 55,0 mmol) vao. Sau khi khudy & 30°C trong
30 phut nita, dap tit phan (mg bing cach bd sung vao hdn hop nay H2O (200 mL) va
chiét bang EtOAc (200 x 3 mL). Lam kho 16p hitu co qua Na»SOs, loc va cd trong
chan khong dé thu duoc hop chét 46.1 (16 g). "TH NMR (400 MHz, CDCl3) &g 7,74-
7,44 (m, 8H), 3,53-3,44 (m, 1H), 3,26 (dd, J = 8,2, 9,9 Hz, 1H), 2,41-2,35 (m, 1H),
1,81 (br s, 1H), 1,56-1,30 (m, 15H), 1,23-1,01 (m, 4H), 0,98 (s, 1H), 0,93 (s, 2H).
Téng hop hop chit 46.2

Thém ting phan NaxCO; (61,1 g, 577 mmol) vao hdn hop chira hop chét 46.1 (16 g,
38,5 mmol) trong xylen (200 mL). Sau khi khudy & 140°C trong moi trudng khi N,
trong 12 gid, loc hdn hop va ¢od. Tinh ché phan cin bing c6t nhanh (EtOAc 0~15%
trong PE) dé thu dugc hop chat 46.2 (4,3 g). '"H NMR (400 MHz, CDCl3) 81 7,55-7,51
(m, 1H), 6,03 (dd, J = 3,1, 5,9 Hz, 1H), 2,37 (br d, J = 10,3 Hz, 1H), 1,85 (br s, SH),
1,72 (br s, 2H), 1,62-1,34 (m, 9H), 1,33-1,23 (m, 6H), 1,08 (s, 3H).

Téng hop hop chit 46.3

Thém Cul (8,05 g, 42,3 mmol) vao dung dich chira brom(xyclopropyl)magie (6,14 g,
84,6 ml, 42,3 mmol, 0,5 M trong THF) trong THF (150 mL) ¢ 0°C trong mdi truéng
khi Na. Sau khi khudy & 0°C trong 1 gi®, thém hop chat 46.2 (3,5 g, 12,1 mmol) vao.
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Sau khi khudy & 0°C trong 3 gid nita, d6 phin cin vao NH4Cl (50 mL) va chiét bang
EtOAc (3 x 50 mL). Rira pha hitu co két hop bang nuéc mudi (2 x 50 mL), 1am kho
qua NazSOq khan, loc, ¢6. Tinh ché phan cin biang cdt nhanh (EtOAc 0~30% trong PE)
dé thu dugc hop chit 46.3 (3,8 g). 'TH NMR (400 MHz, CDCls) 8y 2,47-2,39 (m, 1H),
2,38-2,27 (m, 1H), 1,96-1,69 (m, 8H), 1,63-1,48 (m, 6H), 1,45-1,43 (m, 1H), 1,40-1,31
(m, 3H), 1,30-1,27 (m, 4H), 1,26-1,18 (m, 1H), 1,11 (s, 4H), 0,95 (br d, J = 8,3 Hz,
1H), 0,70-0,62 (m, 1H), 0,47 (s, 1H), 0,24-0,03 (m, 2H). LC-ELSD/MS db tinh khiét
99%, MS ESI dugc tinh cho CoH33N3O[M-H2O+H]* 313,3, tim duoc 1a 313,3.
Téng hop hop chit 46.4
Thém t-BuOK (6,22 g, 55,5 mmol) vao hdn hgp chira EtPPhsBr (20,6 g, 55,5 mmol)
trong THF (100 mL) & 25°C trong modi trudmg khi N». Sau khi khudy & 45°C trong 30
phat, thém hop chit 46.3 (3,7 g, 11,1 mmol) & nhiét do dudi 45°C. Sau khi khudy &
45°C trong 16 gidr nita, dp tit phan ing bang cach bd sung vao hdn hop phan Gng nay
NH4C1 10% trong nude (40 mL) & 25°C va chiét bang EtOAc (2 x 30 mL). Lam kho
pha hitu co két hop qua NaxSOu, loc, ¢d. Tinh ché phan cin bing cot nhanh (EtOAc
0~20% trong PE) dé thu dugc hop chit 46.4 (3,7 g). '"H NMR (400 MHz, CDCl3) 8u
5,18-5,07 (m, 1H), 2,46-2,36 (m, 1H), 2,31-2,15 (m, 2H), 1,84 (br d, J = 6,8 Hz, 4H),
1,77-1,63 (m, 4H), 1,59-1,30 (m, 12H), 1,29-1,27 (m, 4H), 1,19-1,08 (m, 5H), 0,86-
0,77 (m, 1H), 0,58-0,49 (m, 1H), 0,40-0,31 (m, 1H), 0,13-0,00 (m, 2H).
Téng hop hop chit 46.5
Thém BH3;Me:S (1,01 ml, 10,2 mmol) vao dung dich chtta hop chét 46.4 (700 mg,
2,04 mmol) trong THF khan (15 mL) & 25°C trong moi truong khi Na. Sau khi khudy
& 25°C trong 12 gio, xtt ly hdn hop thu duge lan luot véi ting giot etanol (3,09 mL,
61,2 mmol) & 25°C, NaOH trong nud¢e (12,2 mL, 5,0 M, 61,2 mmol) va H»O2 (6,13
mL, 30% trong nudc, 61,2 mmol) & 0°C. Sau khi khudy & 50°C trong 1 gid, 1am ngudi
hdn hop nay, rét vao Na»S203 (50 mL, trong nude bio hoa) va chiét bang EtOAc (2 x
50 mL). Rura pha hitu co két hop bang nuéce mubi (30 mL), 1am kho qua NaxSO4 khan,
loc va c6 trong chan khong. Tinh ché phan cin bang cot nhanh (EtOAc 15~25% trong
PE) d8 thu duoc hop chét 46.5 (560 mg). "H NMR (400 MHz, CDCls) &u 3,82-3,74 (m,
1H), 2,24 (td, ] =9,2, 13,5 Hz, 1H), 2,02 (s, 1H), 1,85 (br d, J = 6,5 Hz, 5SH), 1,92-1,58
(m, 1H), 1,92-1,58 (m, 1H), 1,41 (br d, J = 3,3 Hz, 9H), 1,28 (s, SH), 1,24 (d, ] = 6,3
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Hz, 4H), 1,18-1,01 (m, 4H), 0,92-0,78 (m, 4H), 0,57 (br dd, J = 3,9, 7,7 Hz, 1H), 0,42-
0,32 (m, 1H), 0,16-0,02 (m, 2H). LC-ELSD/MS d6 tinh khiét 99%, MS ESI dugc tinh
cho C24Hs7 [M-2H,O+H]* 325,3, tim dugc 1a 325,3.
Téng hop hop chit 46.6
Thém timng phdn DMP (1,61 g, 3,81 mmol) vao hdn hop chira hop chét 46.5 (460 mg,
1,27 mmol) trong DCM (30 mL). Sau khi khudy & 20°C trong 30 phut, dap tit phan
ng bing cach bd sung vao hdn hop nay NaHCO; (20 mL) va Na»S20;3 (20 mL) va
chiét bang DCM (2 x 30 mL). Rira pha hitu co bang Na2S;0; (2 x 20 mL, bio hoa),
nude mubi (30 mL, bo hoa), 1am khd qua NaxSOu, loc va co. Tinh ché phan cin bang
c¢dt nhanh (EtOAc 0~15% trong PE) dé thu dugce hop chit 46.6 (310 mg). "H NMR
(400 MHz, CDCl3) éu 2,44 (dd, J = 8,8, 10,5 Hz, 1H), 2,14 (s, 4H), 2,02-1,92 (m, 3H),
1,85 (br d, J = 6,8 Hz, 2H), 1,76-1,65 (m, 2H), 1,38 (br s, 12H), 1,29 (s, 4H), 1,17-1,04
(m, 2H), 0,87-0,77 (m, 1H), 0,85 (s, 3H), 0,62-0,52 (m, 1H), 0,46-0,35 (m, 1H), 0,17-
0,01 (m, 2H). LC-ELSD/MS db tinh khiét 99%, MS ESI dugc tinh cho C24H37,0 [M-
H,O+H]" 341,3, tim dugc la 341,3.
Téng hop hop chit 46.7
Thém t-BuOK (969 mg, 8,64 mmol) vio huyén phti chita PhsPMeBr (3,08 g, 8,64
mmol) trong THF (20 mL) & 20°C trong moi truong khi N». Sau khi khudy trong 30
phut & 50 °C, thém tung giot dung dich chtra hgp chit 46.6 (310 mg, 0,864 mmol)
trong THF (5 mL) vao huyén phu thu duge. Sau khi khudy & 50°C trong 2 gio trong
méi trudng khi Ny, dd hdn hop phéan tng nay vao NH4CI 10% (50 mL) va chiét bang
EtOAc (40 mL x 3). Rira pha hitu co két hop bing nuéc mudi (40 mL), 1am khd qua
Na»SOq khan, loc va ¢d. Tinh ché phin cin bing cot nhanh (EtOAc 0~10% trong PE)
dé thu dugce hop chit 46.7 (300 mg). 'H NMR (400 MHz, CDCls) du 4,86 (s, 1H),
4,74 (s, 1H), 2,03-1,79 (m, 7H), 1,78 (s, 3H), 1,76-1,60 (m, 3H), 1,51-1,27 (m, 13H),
1,23-0,98 (m, 4H), 0,78 (s, 4H), 0,58 (br s, 1H), 0,45-0,32 (m, 1H), 0,17-0,03 (m, 1H),
0,17-0,03 (m, 1H).
Téng hop hop chit 46.8
Thém m-CPBA (223 mg, 1,11 mmol, 85%) vao dung dich chira hop chét 46.7 (200 mg,
0,560 mmol) trong DCM (20 mL) & 0°C. Sau khi khudly & 0°C trong 1 gi¢ dé thu duge
huyén phi khong mau, dap t&t phan tmg bang cach bd sung vao hén hgp nay NaHCO3
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va NazS203 (40 mL, thé tich: thé tich = 1:1, bdo hoa) va chiét bang DCM (2 x 40 mL).
Rita pha hitu co két hop bang NaHCO3 va Na»S>20; (60 mL, thé tich: thé tich = 1:1,
bdo hoa), 1am khd qua NazSOs, loc va ¢ dé thu dugc hop chét 46.8 (250 mg). 'H
NMR (400 MHz, CDCl3) 6x 3,01-2,62 (m, 1H), 2,59-2,30 (m, 1H), 2,03-1,60 (m, 3H),
1,51-1,34 (m, 12H), 1,33-1,24 (m, 10H), 1,16-1,04 (m, 3H), 1,01 (s, 1H), 0,95-0,72 (m
4H), 0,61-0,51 (m, 1H), 0,41-0,30 (m, 1H), 0,14-0,06 (m, 3H).

Tong hop hop chit 46.9

Thém Cs2CO3 (655 mg, 2,01 mmol) va 1H-pyrazol-4-cacbonitril (155 mg, 1,67 mmol)
vao dung dich chita hop chét 46.8 (250 mg, 0,670 mmol) trong DMF (5 mL). Sau khi
khudy & 130°C trong 12 gid, thém hdn hop nay vao NH4Cl bdo hoa (50 mL) va chiét
bing EtOAc (3 x 20 mL). Rira 16p hitu co két hop bang LiCl (50 mL, 5% trong nuéc),

9

nude mudi (2 x 20 mL), 1am khd qua NaxSO4 khan, loc, cd va tinh ché béng cOt
(EtOAc 0~30% trong PE) dé thu dugc hop chét 46.9 (300 mg).

Tach hop chat 46 & 47

Tach hop chit 46.9 bing SFC (Cot: DAICEL CHIRALCEL OD-H
(250mm*30mm,5um); Didu kién: NH;H,0 0,1% ETOH; Bit diu B:35%; Két thic
B:35%) dé thu duoc hop chit 46 (24,4 mg, 7,82%, Rt = 1,708 phtt) va hop chit 47
(83,7 mg, 26,8%, Rt = 1,847 phtt).

Hop chit 46: "H NMR (400 MHz, CDCI3) 8u 7,92 (s, 1H), 7,81 (s, 1H), 4,28-3,97
(m, 1H), 4,28-3,97 (m, 1H), 2,30 (s, 1H), 1,84 (br d, J = 6,5 Hz, 7H), 1,76-1,60 (m,
2H), 1,40 (br d, J = 4,8 Hz, 9H), 1,32-1,23 (m, 6H), 1,22-1,16 (m, 1H), 1,09 (d, T =1,5
Hz, 8H), 0,90-0,78 (m, 1H), 0,65-0,55 (m, 1H), 0,46-0,36 (m, 1H), 0,19-0,02 (m, 2H).
LC-ELSD/MS d6 tinh khiét 99%, MS ESI dugc tinh cho C29H40N3 [M-2H20-+H]+
430,3, tim duoc 1 430,3. SFC 100% de

Hop chit 47: "H NMR (400 MHz, CDCl3) 8u 7,94 (s, 1H), 7,83 (s, 1H), 4,37-4,06 (m,
2H), 2,59 (s, 1H), 2,01 (br d, J = 12,0 Hz, 3H), 1,84 (br d, J = 6,8 Hz, 6H), 1,52-1,33
(m, 8H), 1,32-1,14 (m, 9H), 1,12 (s, 3H), 1,03 (s, 4H), 0,89-0,79 (m, 1H), 0,64-0,55
(m, 1H), 0,46-0,35 (m, 1H), 0,19-0,03 (m, 2H). LC-ELSD/MS d5 tinh khiét 99%, MS
ESI duogc tinh cho CaoHaoN3 [M-2H,O+H]" 430,3, tim duoc 1a 430,3. SFC 99% de.

185



53441 186/244

Vi DU 48 & 49: Téng hop 1-((S)-2-hydroxy-2-
(BR,5R,8R,9R,108,13S,14S,15R,17S)-3-hydroxy-3,13,15-trimetylhexadecahydro-
1H-xyclopenta[a]phenanthren-17-yl)propyl)-1H-pyrazol-4-cacbonitril (48) & 1-
((R)-2-hydroxy-2-((3R,5R,8R,9R,10S,13S,14S,15R,17S)-3-hydroxy-3,13,15-
trimetylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)propyl)-1H-pyrazol-
4-cacbonitril (49)
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Téng hop hop chit 48.1

Thém Cul (988 mg, 5,19 mmol) vao dung dich chta MeMgBr (2,3 mL, 6,92 mmol,
3M) trong THF (10 mL) & 0°C. Sau khi khudy & 0°C trong 1 gio, thém hop chét 46.2
(500 mg, 1,73 mmol) trong THF (5 mL) & 0°C. Sau khi khudy & 0°C trong 3 gio, i)
hdn hop nay vao NH4Cl bdo hoa (20 mL) va chiét bang EtOAc (3 x 30 mL). Rira 16p
hitu co két hop bing nuwde mudi (20 mL), 1am kho qua NazSO4 khan, loc va ¢6. Tinh
ché phén cn bang cot nhanh (EtOAc 10%~25% trong PE) dé thu duogc hop chit 48.1
(360 mg, 68,4%, 35,2 mg). '"H NMR (400 MHz, CDCl3) 812,51 - 2,39 (m, 2H), 2,29 -
2,19 (m, 1H), 1,91 - 1,80 (m, 3H), 1,78 - 1,62 (m, 4,5H), 1,53 - 1,46 (m, 2,5H), 1,44 -
1,31 (m, 7H), 1,28 (s, 5H), 1,24 - 1,20 (m, 1H), 1,10 (d, J = 7,6 Hz, 3H), 1,03 (s, 3H).
LC-ELSD/MS do tinh khiét 99%, MS ESI dugc tinh cho CH3O [M-H,O+H]
287,2, tim dugc 1a 287,2.

Téng hop hop chit 48.2

Thém t-BuOK (5,52 g, 49,2 mmol) vao hdn hgp chia EtPPhsBr (18,2 g, 49,2 mmol)
trong THF (40 mL) & 20°C trong moi truong khi Na. Sau khi khudy & 40°C trong 30
phut, thém timg phan hop chét 48.1 (2,5 g, 8,21 mmol) trong THF (30 mL) & nhiét do
dué6i 40°C vao. Sau khi khudy & 40°C trong 16 gio, dap t4t phan tmg bang cach bd
sung vao hdn hgp phan tmg nay NH4Cl 10% trong nudc (200 mL) & 15°C va chiét

bang EtOAc (3 x 200 mL). Rira pha hitu co két hop bang nuéc mudi (2 x 150 mL), loc,
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co trong chan khong. Tinh ché phin cin bang cot nhanh (etyl axetat 0~30% trong PE)
dé thu dwgc hop chit 48.2 (3,1 g). 'TH NMR (400 MHz, CDCLs) 8y 5,18-5,07 (m, 1H),
2,63-2,50 (m, 1H), 2,33-2,23 (m, 3H), 2,22-2,06 (m, 3H), 1,91-1,79 (m, 3H), 1,66 (s,
7H), 1,61-1,31 (m, 11H), 1,25-1,13 (m, 7H), 1,09 (s, 3H), 0,93 (m, 3H).
Téng hop hop chit 48.3
Thém dime 9-BBN (4,00 g, 16,4 mmol) vao dung dich chira hop chét 48.2 (2,6 g, 8,21
mmol) trong THF khan (30 mL) & 25°C trong méi trudng khi Na. Sau khi khudy &
40°C trong 16 gio, thém etanol (4,53g, 98,5 mmol) vao hdn hop thu duoc & 25°C, sau
dé 1a ting giot NaOH trong nudce (19,7 mL, 5,0 M, 98,5 mmol) va H2O> (9,85 mL, 10
M, 98,5 mmol) & 0°C. Sau khi khudy & 80°C trong 1 gid, lam ngudi hdn hop nay, rét
vao Na$203 (100 mL, trong nudc bdo hoa) va chiét bang EtOAc (2 x150 mL). Rira
pha hitu co bing nudc mubi (2 x 100 mL), 1am kho qua NaSO4 khan, loc va cb trong
chan khéng. Tinh ché phan cin bang cot nhanh (EtOAc 15~40% trong PE) dé thu
duoc hop chét 48.3 (2,6 g, 94,8 %) "H NMR (400 MHz, CDCls) 8y 3,86-3,65 (m, 1H),
2,38-2,26 (m, 1H), 2,20-2,07 (m, 1H), 1,91-1,52 (m, 11H), 1,50-1,37 (m, 6H), 1,29-
1,24 (m, 8H), 1,19-0,98 (m, 5H), 0,93 (m, 3H), 0,82 (s, 3H).
Téng hop hop chit 48.4
Thém Dess-martin (6,57 g, 15,5 mmol) vao dung dich chitra hop chét 48.3 (2,6 g, 7,77
mmol) trong DCM (30 mL) & 25°C. Sau khi khudy & 25°C trong 10 phut, dap t4t phan
mg bang cach bd sung vao hdn hop nay NaHCO; trong nude bdo hoa (100 mL) &
10°C. Tach pha DCM va rira bang NaHCO3/Na,S203 trong nudce bdo hoa (1:1, 3 x 100
mL), nude mudi (2 x 50 mL), 1am khd qua NazSOs, loc va ¢d trong chan khong. Tinh
ché phan cin bang cdt nhanh (EtOAc 0~30% trong PE) dé thu dwgc hop chéat 48.4 (1 g,
38,7 %). 'TH NMR (400 MHz, CDCl3) 8u 2,49 (dd, J = 8,8, 10,8 Hz, 1H), 2,22-2,13 (m,
1H), 2,11 (s, 3H), 2,09-2,00 (m, 1H), 1,97-1,79 (m, 5H), 1,75-1,59 (m, 3H), 1,51-1,29
(m, 9H), 1,28 (s, 4H), 1,25-0,99 (m, 3H), 0,96 (d, J = 7,2 Hz, 3H), 0,78 (s, 3H). LC-
ELSD/MS dd tinh khiét: 99%, MS ESI dugc tinh cho C22HzsO02 [M-HO+H]"™ 315,3,
tim dugc 14 C22HzsO2 [M-H2O0+H]" 315,2.
Téng hop hop chit 48.5
Thém t-BuOK (706 mg, 6,30 mmol) vao hdn hop chita MePPhsBr (2,24 g, 6,30 mmol)
trong THF (27 mL) & 20°C trong mdi truong khi Na. Sau khi khudy & 50°C trong 30
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phut, thém ting phan hop chét 48.4 (700 mg, 2,10 mmol) trong THF (3 mL) & nhiét dd
duéi 50°C. Sau khi khudy & 50°C trong 16 gid, dap tit phan tng bang cach bd sung
vao hdn hop phan tng nay NH4Cl 10% trong nude (20 mL) & 15°C va chiét bing
EtOAc (3 x 20 mL). Rira pha hitu co két hop bang nudc mubi (2 x 20 mL), 1am khd
qua Na2SO4 khan, loc va ¢b trong chan khong. Tinh ché phén can bing c6t nhanh (etyl
axetat 0~20% trong PE) dé thu duoc hop chit 48.5 (620 mg, 89,3 %). "H NMR (400
MHz, CDCl) 6u 4,84 (s, 1H), 4,71 (s, 1H), 2,16-1,95 (m, 3H), 1,91-1,77 (m, 4H), 1,76
(s, 3H), 1,69-1,58 (m, 3H), 1,49-1,39 (m, 5H), 1,37-1,28 (m, 4H), 1,27 (s, 4H), 1,24-
0,99 (m, 6H), 0,95 (d, J = 7,2 Hz, 3H), 0,91-0,82 (m, 2H), 0,72 (s, 3H).

Téng hop hop chit 48.6

Thém m-CPBA (194 mg, 0,9074 mmol) vao dung dich chita hop chét 48.5 (200 mg,
0,6050 mmol) trong DCM (3 ml). Sau khi khudy & 20°C trong 20 phit, thém NaHCOs
(30 mL) va Na»S303 (30 mL) trong nudce bio hoa vao. Sau khi khudy trong 5 phut nita,
chiét pha nu6e bdng DCM (3 x 30 mL). Rira pha hitu co két hop bang nuéc mudi (20
mL), ldm khd qua NaxSO4 khan, loc va ¢ dé thu duoc hop chét 48.6 (240 mg). 'H
NMR (400 MHz, CDCls) 812,91 (d, J = 4,4 Hz, 1H), 2,54 (d, J = 4,4 Hz, 1H), 1,76-
2,16 (m, 10H), 1,51-1,73 (m, 11H), 1,39-1,49 (m, 6H), 1,34-1,37 (m, 4H), 1,27 (s, SH),
1,00-1,24 (m, 8H), 0,95 (s, 1H), 0,94-0,96 (m, 1H), 0,88-0,93 (m, 5H), 0,85 (s, 3H).
Téng hop hop chit 48 & 49

Thém 1H-pyrazol-4-cacbonitril (273 mg, 2,94 mmol) va Cs2COs (963 mg, 2,94 mmol)
vao dung dich chtra hop chat 48.6 (340 mg, 0,9810 mmol) trong DMF (5 mL) & 25°C.
Sau khi khudy & 120°C trong 16 gid, thém nuéc vao hdn hop (20 mL) va chiét bang
EtOAc (120 mL). Rira dung dich hitu co két hop bang nuéc mudi (70 mL), [am khod
qua Na»SOj4 khan, lgc, ¢6 trong chan khong. Tinh ché phén can bang ¢t (EtOAc 0%-
55% trong PE) dé thu dugc hdn hop chira chét ddng phan khong d6i quang, hdn hop
ndy dugc tach bing SFC (cot: DAICEL CHIRALPAK AS (250mm*30mm, 10um);
Pha déng: A: CO2 B: NH3H20 0,1% ETOH; gradien: tir 25% dén 25% B, Tbc d6 dong
(ml/phtt): 70) dé thu dugc hop chit 48 (158,2 mg, 93%) va hop chat 49 (73,8 mg,
43%).

Hop chét 48: '"H NMR (400 MHz, CDCls) 81 7,92 (s, 1H), 7,82 (s, 1H), 4,44-3,93 (m,

2H), 2,54 (s, 1H), 2,25-2,07 (m, 2H), 2,00-1,92 (m, 1H), 1,90-1,77 (m, 3H), 1,74-1,56
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(m, 3H), 1,54-1,29 (m, 9H), 1,27 (s, 4H), 1,26-1,25 (m, 1H), 1,25-1,09 (m, 4H), 1,06
(s, 4H), 1,00 (s, 3H), 0,96 (d, J = 6,8 Hz, 3H).LC-ELSD/MS db tinh khiét: 99%, MS
ESI dugc tinh cho Cy7H4iN30, [M-2H,O+H]" 404,3, tim dugc 1a C27H41N30, [M-
2H,O+H]* 404,3.

Hop chit 49: '"H NMR (400 MHz, CDCl3) 8u 7,89 (s, 1H), 7,80 (s, 1H), 4,28-3,96 (m,
2H), 2,27 (s, 1H), 2,22-1,96 (m, 3H), 1,91-1,78 (m, 3H), 1,75-1,56 (m, 4H), 1,53-1,30
(m, 8H), 1,27 (s, 4H), 1,26-1,10 (m, 4H), 1,07 (s, 4H), 1,03 (s, 3H), 0,97 (d, J = 6,4 Hz,
3H)LC-ELSD/MS d6 tinh khiét: 99%, MS ESI dugc tinh cho Cy/HyN302 [M-
2H,O+H]" 404,3, tim duoc 1a Ca7HaiN302 [M-2H2O+H]" 404,3.

vi DU 50 & 51: Téng hop 1-((S)-2-hydroxy-2-
((28,3S,5R,8R,9R,108,13S,14S,17S)-3-hydroxy-2,3,13-trimetylhexadecahydro-1H-
xyclopenta[a]phenanthren-17-yl)propyl)-1H-pyrazol-4-cacbonitril (50) & 1-((R)-
2-hydroxy-2-((2S,3S,5R,8R,9R,10S,13S,14S,17S)-3-hydroxy-2,3,13-
trimetylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)propyl)-1H-pyrazol-
4-cacbonitril (51)
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Tong hop hop chit 50.1
Thém LiHMDS (115 mL, 1 M trong THF, 115 mL) vao dung dich chira hop chét 34.1
(50 g, 128 mmol) trong THF (300 mL) & -70°C trong mdi treong khi Na. Sau khi
khudy & -70°C trong 1 gid, thém HMPA (27,4 g, 153 mmol) vao. Sau khi khudy & -
70°C trong 30 phit, thém Mel (109 g, 768 mmol) vao. Sau khi khudy & 25°C trong 1
gid, dép tit phan Gng bang cach bd sung vao hdn hop nay NH4Cl (200 mL, bo hoa)
va chiét bang EtOAc (300 mL). Tach 16p hitu co két hop, 1am khé qua NaxSOu, loc va
cd. Tinh ché phin cin bang cdt nhanh (EtOAc 0~3% trong PE) dé thu dwgc hop chét
50.1 (6 g, 11,6%). TH NMR (400 MHz, CDCl3) éu 5,73 (s, 1H), 3,57 (t, ] = 8,4 Hz,
1H), 2,47-2,34 (m, 2H), 2,29-2,19 (m, 1H), 2,17-2,09 (m, 1H), 1,99-1,74 (m, 5H),
1,58-1,40 (m, 2H), 1,35-1,25 (m, 4H), 1,10 (d, J = 7,2 Hz, 3H), 1,05-0,91 (m, 4H),
0,88 (s, 9H), 0,76 (s, 3H), 0,01 (d, J =2,8 Hz, 6H).
Téng hop hop chit 50.2
Thém Pd/C (2 g, 10%) vao hdn hop chira hop chit 50.1 (16 g, 2,48 mmol) trong
pyridin (200 mL). Sau qud trinh hydro héa dudi 4p suét 15 psi cta hydro & 25°C trong
24 gid, loc hdn hop phan tmg qua dém Celite va rira bang pyridin (3 x 150 mL). Co
dich loc va rira bing HCI 1M (200 mL). Chiét pha nu6c bing EtOAc (2 x 150 mL).
Rira pha hitu co két hop bing nude mudi (20 mL), 1am khd qua Na>SO4 khan, loc va
¢d dé thu duge hop chit 50.2 (16 g). '"H NMR (400 MHz, CDCls) 8y 3,58 (t, J = 8,8
Hz, 1H), 2,66-2,57 (m, 1H), 2,38-2,30 (m, 1H), 2,22-2,14 (m, 2H), 2,09-2,04 (m, 1H),
1,94-1,84 (m, 1H), 1,82-1,77 (m, 1H), 1,76-1,63 (m, 2H), 1,53-1,13 (m, 9H), 1,13-0,99
(m, 4H), 0,97 (d, J = 6,8 Hz, 3H), 0,88 (s, 9H), 0,74 (s, 3H), 0,01 (d, J = 2,8 Hz, 6H).
Téng hop hop chit 50.3
Thém ting giot trimetyl-nhém (34 mL, 2 M trong toluen, 68 mmol) vao dung dich
chira BHT (30 g, 136 mmol) trong toluen (150 mL) trong mdi trudng nito & -70°C
trong binh ba ¢b (1000 mL). Sau khi khudy & -70°C trong 1 gid, thém ting giot dung
dich chta hop chét 50.2 (16 g, 39,5 mmol) trong toluen (100 mL) va DCM (100 mL)
vao dung dich MAD (56,7 g trong toluen, 118 mmol) ¢ -70°C trong mdi truong khi N».
Sau khi khudy & -70°C trong 1 gio, thém tirng giot MeMgBr (39,3 mL, 3M, 118 mmol)
& -70°C vao. Sau khi khudy trong 2 gid, rét tr tir hdn hop phén Umg vao axit xitric
trong nudc bao hoa (500 mL) & 10°C. Chiét pha nuéc bang DCM (2 x 400 mL). Rira
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pha hitu co két hop bang nude mudi (300 mL), 1am kho qua NazSOq khan, loc, va co.
Tinh ché phén cin bing cot nhanh (EtOAc 0~2% trong PE) d& thu dugc hop chit 50.3
(7,87 g, 44,7%). '"H NMR (400 MHz, CDCl3) 8y 3,55 (t, J = 8,0 Hz, 1H), 1,92-1,79 (m,
3H), 1,77-1,71 (m, 2H), 1,68-1,63 (m, 1H), 1,62-1,58 (m, 1H), 1,53-1,48 (m, 1H),
1,47-1,36 (m, 4H), 1,30-1,23 (m, 5H), 1,10 (s, 3H), 1,07-0,95 (m, 6H), 0,87 (s, 9H),
0,86-0,84 (m, 3H), 0,69 (s, 3H), 0,00 (d, J =2,4 Hz, 6H).
Téng hop hop chét 50.4
Thém TBAF (3,93 g, 120 mmol) vao dung dich chta hop chat 50.3 (12,25 g, 30,1
mmol) trong THF (150 mL). Sau khi khudy & 80°C trong 3 gid, d6 hdn hop nay vao
nuée (200 mL) va chiét bing EtOAc (2 x 200 mL). Rira pha hitu co két hgp bang nuée
mubi (200 mL), lam kh6 qua NaSO4 khan, Igc, va ¢6. Tinh ché phfin cdn béng cot
nhanh (EtOAc 0~15% trong PE) dé thu duoc hop chat 50.4 (8 g, 91,5%). "H NMR
(400 MHz, CDCl3) én 3,64 (t, J = 8,0 Hz, 1H), 2,10-2,02 (m, 1H), 1,83-1,68 (m, 3H),
1,51-1,45 (m, 2H), 1,44-1,36 (m, 4H), 1,32-1,23 (m, 7H), 1,10 (s, 3H), 1,08-1,02 (m,
5H), 0,86 (d, J = 6,8 Hz, SH), 0,74 (s, 3H).
Téng hop hop chit 50.5
Thém DMP (17,1 g, 40,4 mmol) vao dung dich chira hop chét 50.4 (6,2 g, 20,2 mmol)
trong DCM (100 mL) & 25°C trong moi trudong khi N». Sau khi khudy & 25°C trong 2
gid, dap tit phan tng bang cach bd sung vao hdn hgp nay NaHCO3/NaS,SOs (thé
tich:thé tich=1:1) (200 mL) va chiét bdng DCM (2 x 100 mL). Rira pha hitu co két hop
bang nudc mubi (100 mL), lam khd qua NazSO4 khan, loc, va cb. Tinh ché phan cin
bing cdt nhanh (EtOAc 0~10%-20% trong PE) d thu duoc hop chit 50.5 (5,9 g,
95,9%). 'TH NMR (400 MHz, CDCl3) 812,44 (dd, J = 8,4, 19,6 Hz, 1H), 2,13-2,03 (m,
1H), 1,97-1,89 (m, 1H), 1,84-1,71 (m, 4H), 1,69-1,61 (m, 1H), 1,53-1,40 (m, 3H),
1,38-1,24 (m, 7H), 1,23-1,15 (m, 2H), 1,11 (s, 3H), 0,90-0,83 (m, 9H).
Téng hop hop chit 50.6
Thém t-BuOK (6,49 g, 57,9 mmol) vao dung dich EtPPh;Br (21,4 g, 57,9 mmol) trong
THF (50 mL) & 25°C trong moi truong khi N». Sau khi khudy & 25°C trong 30 phut,
thém hop chét 50.5 (5,9 g, 19,3 mmol) trong THF (50 mL). Sau khi khudy & 45°C
trong 16 gid, @ hdn hgp nay vao NH4CI (100 mL) va chiét bang EtOAc (2 x 150 mL).
Rira pha hitu co két hop bang nude mudi (100 mL), 1am khd qua NaxSO4 khan, loc va
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cd. Tinh ché phan cin bing cot nhanh (EtOAc 0~8% trong PE) dé thu dugc hop chét
50.6 (7 g). '"H NMR (400 MHz, CDCl3) &u 5,15-5,07 (m, 1H), 2,41-2,31 (m, 1H),
2,28-2,13 (m, 2H), 1,84-1,80 (m, 2H), 1,78-1,68 (m, 3H), 1,67-1,62 (m, 4H), 1,55-1,50
(m, 2H), 1,49-1,45 (m, 1H), 1,42 (s, 1H), 1,40-1,29 (m, 3H), 1,26 (t, J = 7,2 Hz, 3H),
1,21-1,14 (m, 2H), 1,10 (s, 3H), 1,09-1,06 (m, 2H), 0,87-0,85 (m, 6H).
Téng hop hop chit 50.7
Thém dime 9-BBN (10,6 g, 44,2mmol) vao dung dich chtra hop chét 50.6 (7 g, 22,1
mmol) trong THF (100 mL) trong mbi trudng khi Na. Sau khi khudy & 40°C trong 1
gid, 1am ngudi hdn hop nay dén nhiét d6 trong phong, va xtt Iy tudn tu véi EtOH (12,6
mL, 221 mmol) va NaOH (44,2 mL, 5M, 221 mmol). Sau d6 thém tir tr H20, (22,1
mL, 10M, 221 mmol) vao, giit nhiét d6 bén trong duéi 15°C. Sau khi pha lodng bing
Na,$,0; trong nude béo hoa (150 mL), khudy hdn hop nay & 25°C trong 1 giv. Kiém
tra phan Ung bing giéy tht kali iodua tinh bot d& x4c nhan H,O, du dd duoc loai bo.
Loc hén hop phan tng dé& thu dwoc hop chéat 50.7 (12,3 g). '"H NMR (400 MHz,
CDCl) 8u 3,75-3,65 (m, 1H), 1,95-1,80 (m, 4H), 1,76-1,70 (m, 1H), 1,66-1,60 (m,
3H), 1,58-1,45 (m, 4H), 1,43-1,32 (m, 3H), 1,30 (s, 2H), 1,24-1,21 (m, 4H), 1,16-1,11
(m, 2H), 1,10 (s, 4H), 1,08-0,96 (m, 4H), 0,86 (d, J = 6,8 Hz, 3H), 0,66 (s, 3H).
Téng hop hop chit 50.8
Thém tirng phin DMP (46,6 g, 110 mmol) vao dung dich chta hop chét 50.7 (12,3 g,
36,7 mmol) trong DCM (200 mL). Sau khi khudy ¢ 25°C trong 3 gio, d6 hén hop nay
vao NaS2S03/NaHCO; (thé tich:thé tich, 1:1, 1000 mL) va chiét bang DCM (2 x 500
mL). Rira pha hiru co két hop bang nuéc mubi (200 mL), 1am khd qua Na»SOs4 khan,
loc va cb dé thu duoc hop chit 50.8 (4,6 g, 37,7%). 'H NMR (400 MHz, CDCI3) 8x
2,53 (t, ] = 9,2 Hz, 1H), 2,20-2,12 (m, 1H), 2,11 (s, 3H), 2,04-1,97 (m, 1H), 1,82 (d, J
= 6,4 Hz, 2H), 1,76-1,68 (m, 2H), 1,67-1,52 (m, 6H), 1,44-1,37 (m, 3H), 1,36-1,28 (m,
2H), 1,26-1,13 (m, 3H), 1,11 (s, 3H), 1,09-1,01 (m, 3H), 0,87 (d, J = 6,8 Hz, 3H), 0,61
(s, 3H).
Téng hop hop chit 50.9
Thém t-BuOK (4,64 g, 41,4 mmol) vao dung dich chira MePPhsBr (14,7 g, 41,4 mmol)
trong THF (30 mL) & 25°C trong moi truong khi Na. Sau khi khudy & 25°C trong 1 gio,
thém dung dich chira hop chét 50.8 (4,6 g, 13,8 mmol) trong THF (20 mL) vao. Sau
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khi khudy & 40°C trong 2 gidy, d8 hdn hop phan tng vao nuée (20 mL) va chiét bing
EtOAc (2 x 50 mL). Rira pha hitu co két hop bang nuéc mudi (20 mL), 1am kho qua
Na2SO;4 khan, loc va cb. Tinh ché phan cin bing ¢t nhanh (EtOAc 0~10% trong PE)
dé thu dugc hop chét 50.9 (2,7 g, 39,9%). 'H NMR (400 MHz, CDCls) 8x 4,84 (s, 1H),
4,70 (s, 1H), 2,07-1,99 (m, 1H), 1,88-1,80 (m, 3H), 1,75 (s, 4H), 1,73-1,48 (m, 8H),
1,47-1,13 (m, 8H), 1,11-1,09 (m, 3H), 1,07-0,98 (m, 3H), 0,86 (d, J = 6,8 Hz, 3H),
0,57 (s, 3H).

Téng hop hop chit 50.10

Thém m-CPBA (260 mg, 1,51 mmol) vao dung dich chtra hop chit 50.9 (250 mg,
0,7563 mmol) trong DCM (5 mL) & 25°C. Sau khi khudy & 25°C trong 1 gid, d6 hén
hop nay vao nude (20 mL) va chiét bing DCM (2 x 20mL). Rira pha hitu co két hop
bing NaHCO3/NaS,S0s (1:1) (2 x 20 mL), 1am khé qua Na>SO4 khan, loc va ¢d. Tinh
ché phin cin bing cot nhanh (EtOAc 5%~15% trong PE) dé thu dwoc hop chit 50.10
(290 mg). 'TH NMR (400 MHz, CDCls) 812,88 (d, J = 4,8 Hz, 1H), 2,55 (d, ] = 4,0 Hz,
1H), 2,49 (d, J = 4,8 Hz, 0,5H), 2,32 (d, J = 4,8 Hz, 0,5H), 1,96-1,85 (m, 2H), 1,76-
1,61 (m, 5H), 1,51-1,45 (m, 2H), 1,35 (s, 3H), 1,31-1,24 (m, 4H), 1,23-1,13 (m, 3H),
1,10 (s, 4H), 1,08-1,01 (m, 5H), 0,86 (d, J = 6,8 Hz, 4H), 0,68 (s, 3H).

Téng hop hop chit 50.11

Thém 1H-pyrazol-4-cacbonitril (155 mg, 1,67 mmol) va Cs2CO3 (817 mg, 2,51 mmol)
vao dung dich chira hop chét 50.10 (290 mg, 0,8368 mmol) trong DMF (5 mL) & 20°C
trong mdi trudong khi N». Sau khi khudy & 130°C trong 16 gid, d6 hdn hop nay vao
H,0 bdo hoa (10 mL) va chiét bing EtOAc (2 x 20 mL). Rira 16p hitu co két hop bang
nuée mudi (20 mL), 1am khod qua Na,SO4 khan, loc, va ¢d. Tinh ché phan cn bang cot
nhanh (EtOAc 0~20% trong PE) dé thu dugc hop chét 50.11 (250 mg, 68,1%). 'H
NMR (400 MHz, CDCl3) 8u 7,93 (s, 1H), 7,82 (s, 1H), 4,35 (d, ] = 14,0 Hz, 1H), 4,08
(d, J=13,6 Hz, 1H), 2,51 (s, 1H), 2,04-1,98 (m, 1H), 1,83-1,79 (m, 2H), 1,78-1,60 (m,
3H), 1,53-1,45 (m, 3H), 1,44-1,35 (m, 4H), 1,33-1,24 (m, 3H), 1,22-1,13 (m, 3H), 1,10
(s, 4H), 1,09-1,03 (m, 1H), 0,97 (s, 3H), 0,91 (s, 3H), 0,86 (d, ] = 6,4 Hz, 6H).

Tach hop chit 50 & 51

Téach hop chét 50.11 (250 mg, 0,5686 mmol) bang SFC (Cot: DAICEL CHIRALPAK

AD 250mmx30mm, 10um; Diéu kién: NH3H,0 0,1% ETOH; Gradien: tir 45% dén 45%
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cta B; Téc do dong: 80ml/phut; Nhiét do cta cot: 40°C) va sau d6 13 tinh ché thém
b%mg HPLC (Cot: Phenomenex Gemini-NX 80mm x 40mm, 3um; biéu kién: nudc
(NH;3H20 0,05%+NH4HCO3 10mM)-ACN); Gradien: tir 57% dén 87% ctia B trong 8
phut va giit 100% trong 1,4 phat; Téc d6 dong: 30ml/phut) dé thu duge hop chit 51
(10,3 mg, 10,3%) va hop chit 50 (76,3 mg, 30,6%).

Hop chit 50: "TH NMR (400 MHz, CDCL3) 17,93 (s, 1H), 7,82 (s, 1H), 4,35 (d, ] =
13,2 Hz, 1H), 4,08 (d, J = 14,0 Hz, 1H), 2,50 (s, 1H), 2,04-1,98 (m, 1H), 1,84-1,79 (m,
2H), 1,77-1,60 (m, 6H), 1,52-1,35 (m, SH), 1,31-1,17 (m, 5H), 1,10 (s, 4H), 1,09-1,03
(m, 4H), 0,97 (s, 3H), 0,91 (s, 3H), 0,86 (d, J = 6,8 Hz, 3H). LC-ELSD/MS d¢ tinh
khiét 99%, MS ESI dugc tinh cho Ca7H3sNs [M-2H,0+H]" 404,3, tim dugc 1a 404,3.
SFC 99% de.

Hop chit 51: "H NMR (400 MHz, CDCls) 817,89 (s, 1H), 7,80 (s, 1H), 4,19-4,13 (m,
1H), 4,04-3,98 (m, 1H), 2,30 (s, 1H), 2,09-2,02 (m, 1H), 1,96-1,86 (m, 1H), 1,84-1,79
(m, 2H), 1,75-1,61 (m, 5H), 1,53-1,45 (m, 3H), 1,43-1,35 (m, 2H), 1,32-1,14 (m, SH),
1,11-1,03 (m, 11H), 0,88-0,85 (m, 6H). LC-ELSD/MS d% tinh khiét 99%, MS ESI
duoc tinh cho Ca7H3sN3 [M-2H,O+H]*" 404,3, tim dugc 1a 404,3 SFC 100% de.

CAC Vvi DU 5 & 53: Téng hep  1-((S)-2-hydroxy-2-
((2R,3S,5R,8R,9R,108,13S,14S,17S)-3-hydroxy-2,3,13-trimetylhexadecahydro-
1H-xyclopenta[a]phenanthren-17-yl)propyl)-1H-pyrazol-4-cacbonitril (52) & 1-
((R)-2-hydroxy-2-((2R,3S,5R,8R,9R,10S,13S,14S,17S)-3-hydroxy-2,3,13-
trimetylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)propyl)-1H-pyrazol-
4-cacbonitril (53)
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Téng hop hop chéit 52.1

Thém ting giot dung dich chtta LiAIH (OtBu); (23,3 g, 91,8 mmol) trong THF khan
(70 mL) vao dung dich chira hop chit 52.0 (14,0 g, 51,0 mmol) trong THF khan (140
mL) & -40°C trong khoang thoi gian 1a 30 phat trong moi trudng khi Na. Sau khi khudy
& -40°C trong 2 gid thu duge huyén phi, va dd hdn hop phan tng ndy vao NH4ClI bio
hoa (150 mL) & 0°C, khudy trong 30 phut va chiét bang EtOAc (3 x 150 mL). Rira pha
hitu co két hop bing nude mudi (300 mL), 1am khé qua Na,SO4 khan, loc va ¢ dé thu
duge hop chat 52.1 (13,92 g). 'TH NMR (400 MHz, CDCls3) 8y 0,87 (s, 3H) 1,00-1,33
(m, 8H) 1,33-1,49 (m, 4H) 1,52-1,58 (m, 3H) 1,66-1,72 (m, 2H) 1,75-1,84 (m, 3H)
1,89-1,98 (m, 2H) 2,05-2,14 (m, 1H) 2,39-2,49 (m, 1H) 3,63 (br s, 1H).

Téng hop hop chit 52.2

Thém 1-metyl-1H-imidazol (7,70 g, 94,0 mmol) va TEA (9,49 g, 94,0 mmol), sau do6
1a TsCl (17,9 g, 94,0 mmol) vao dung dich chira hop chét 52.1 (13,0 g, 47,0 mmol)
trong DCM (130 mL) & 25°C. Sau khi khudy & 25°C trong 2 gio, db phan cin vao
nuée da (250 mL) va khudy trong 20 phit. Chiét pha nuéc bang EtOAc (2 x 200 mL).
Rira pha hitu co két hop bang nuéc mudi (2 x 250 mL), 1am khd qua Na;SO4 khan, loc
va cd trong chin khong dé thu dugc hop chét 52.2 (16,0 g). 'H NMR (400 MHz,
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CDCIs) 6u 0,84 (s, 3H) 0,93-0,93 (m, 1H) 0,95-1,16 (m, 3H) 1,17-1,36 (m, SH) 1,38-
1,58 (m, 4H) 1,76-2,00 (m, 4H) 2,02-2,27 (m, 3H) 2,36-2,37 (m, 1H) 2,39-2,43 (m,
1H) 2,44 (s, 3H) 2,45-2,63 (m, 1H) 4,40-4,55 (m, 1H) 7,32 (d, J = 8,13Hz, 2H) 7,74-
7,84 (m, 2H).
Téng hop hop chit 52.3 & 52.3A
Thém collidin (150 mL, 37,1 mmol) vao hop chét 52.2 (16,0 g, 37,1 mmol) & 25°C
trong mdi truong khi Na. Sau khi khudy & 140°C trong 16 gid thu dugc dung dich. B
hén hop nay vao nude (500 mL), chiét bing EtOAc (3 x 400 mL). Rira pha hitu co két
hop véi nude (3 x 100 mL), nude mubi (200 mL), 1am khd qua Na SOq khan, loc va cd
trong chan khong. Tinh ché phén cédn béng ¢t nhanh (EtOAc 0~20% trong PE) dé thu
dugce hdn hop chua hop chét 52.3 va 52.3A (8,6 g). '"H NMR (400 MHz, CDCls) 8x
0,87 (s, 1H) 0,91 (s, 1H) 0,94-1,10 (m, 2H) 1,10-1,33 (m, 6H) 1,53 (br dd, J=6,02,
2,76 Hz, TH) 1,67-1,83 (m, 3 H) 1,83-1,97 (m, 3H) 2,28-2,72 (m, 3H) 5,31-5,55 (m, 1
H) 5,60 (br s, 1H).
Téng hop hop chit 52.4 & 52.4A
Thém m-CPBA (8,8 g, 43,5 mmol) vao dung dich hdn hop chtta hop chét 52.3 va
52.3A (7,5 g, 29,0 mmol) trong DCM (90 mL) ¢ 0°C trong mdi truong khi Na. Sau khi
khudy & 25°C trong 2 gio, dap tit phan Gmg bang cach bd sung vao hén hop nay
NaHCOs3 bdo hoa (100 mL) va chiét hdn hop bing DCM (2 x 150 mL). Rira 16p hitu
co bang Nax$0; (2 x 100 mL, bdo hoa), nudc mudi (2 x 100 mL), lam kho qua
Na2SO4 khan, loc va ¢d trong chan khong. Tinh ché phin cin bing cbt nhanh (EtOAc
0~20% trong PE) dé thu dugc hdn hop chira hop chat 52.4 va 52.4A (7 g). 'H NMR
(400 MHz, CDCl3) 8y 3,34-2,78 (m, 2H), 2,54-2,33 (m, 1H), 2,20-2,02 (m, 2H), 1,96-
1,49 (m, 11H), 1,39-0,97 (m, 7H), 0,91-0,81 (m, 3H)
Téng hop hop chit 52.5 & 52.5A
Thém t-BuOK (7,32 g, 65,3 mmol) vao huyén phii chira PhsPE(Br (24,2 g, 65,3 mmol)
trong THF khan (100 mL) & 15°C trong mo6i truong khi Na va khudy hdn hop nay & 45
°C trong 30 phut. Sau d6 thém tung giot hdn hop chita hop chéat 52.4 va 52.4A (6,0 g,
21,8 mmol) trong THF khan (15 mL) vao. Sau khi khudy trong 16 gi 1am ngudi hon
hop nay va rét vao nude da (50 mL) va khudy trong 10 phut. Chiét pha nuéc bang
EtOAc (2 x 50 mL) va rira pha hitu co két hop bang nude mudi (2 x 50 mL), loc, ¢d va
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tinh ché bang cot nhanh (EtOAc 0~10% trong PE) dé thu dugc hdn hop chua hop chét
52.5 va 52.5A (5,5 g, 88%).
Téng hop hop chit 52.6
Thém MeLi (7,75 mL, 1,6 M, 12,4 mmol) vao huyén phi chia Cul (1,80 g, 9,48
mmol) trong THF (10 mL) & 0°C. Sau khi khudy & 0°C trong 1 gid, thém hdn hop
chirta hop chit 52.5 va 52.5A (0,3 g, 1,04 mmol) trong THF (10 mL) & 0°C vao. Sau
khi khudy & 15°C trong 16 gid db hdn hop nady vao nude (50 mL) va chiét pha nudc
bang EtOAc (2 x 50 mL). Rira pha hitu co két hop bang nuéc mubi (50 mL), 1am kho
qua Na»SO4 khan, loc, ¢d va tinh ché bang cot nhanh (EtOAc 0~15% trong PE) dé thu
dugc hop chit 52.6 (100 mg, 31,8%). 'H NMR (400 MHz, CDCl3) 8u 5,12 (q, J=7,0
Hz, 1H), 3,55 (br s, 1H), 2,48-2,10 (m, 4H), 1,98-1,68 (m, 4H), 1,68-1,65 (m, 4H),
1,55-1,11 (m, 13H), 1,06-0,97 (m, 4H), 0,89 (s, 3H).
Téng hop hop chit 52.7
Thém dime 9-BBN (159 mg, 0,661 mmol) vao dung dich chira hop chét 52.6 (100 mg,
0,3305 mmol) trong THF (10 mL) trong mdi trudng khi No. Khudy hdn hop phan tng
& 50°C trong mdi truong khi Ny trong 2 gior dé thu dwgc hdn hgp khong mau. Lam
nguoi hén hop nay dén 0°C, thém etanol (0,288 mL, 4,95 mmol) va NaOH (0,99 mL, 5
M, 4,95 mmol) vao, két qua 13 hdn hop nay tré nén trong sudt. Thém timg giot H2O,
(560 mg, 30%, 4,95 mmol) & 15°C vao. Sau khi khudy & 50°C trong 2 gid trong nudc
bdo hoa, thém Na»S203 (50 mL) vao va khudy hdn hop nay & 0°C trong 1 gid nita.
Kiém tra phan tmg bing gidy thr kali iodua tinh bot dé xac nhan H>O» du da duge loai
b6 (khong chuyén sang mau xanh lam). Chiét pha nudc bing EtOAc (3 x 40 mL) va
rira pha hitu co két hop bing nuéc mudi (2 x 50 mL), 1am kho qua NaxSOy4 khan, loc
va ¢6 dé thu dugc hop chét 52.7 (800 mg).
Téng hop hop chat 52.8
Thém DMP (4,74 g, 12,4 mmol) vao dung dich chtra 52.7 (900 mg, 2,80 mmol) trong
DCM (40 mL) trong méi treong khi N»o. Sau khi khudy & 15°C trong moi truong khi
N trong 2 gid thu dugc hdn hop khong mau, va thém NaHCO; trong nuée bdo hoa
(50 mL) va Na»S>03 trong nude bdo hoa (50 mL) vao. Chiét pha nudc bing DCM (3 x
40 mL). Rita pha hitu co két hop bing nuéc mudi (2 x 50 mL), lam kho qua NazSOs
khan, loc, ¢6 va tinh ché bing cot nhanh (EtOAc 0~20% trong PE) dé thu duoc hop
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chit 52.8 (550 mg, 62%). '"H NMR (400 MHz, CDCls) &u 2,62-2,31 (m, 4H), 2,12-
1,95 (m, 7H), 1,90-1,56 (m, 3H), 1,53-1,39 (m, 2H), 1,33-1,09 (m, 6H), 1,05 (d, J=6,8
Hz, 3H), 1,03-0,85 (m, 4H), 0,66 (s, 3H)

Téng hop hop chit 52.9

Thém ting giot AlMes (2 M trong toluen, 2,57 mL, 5,15 mmol) vao dung dich chtra
BHT (2,26 g, 10,3 mmol) trong toluen (10 mL) trong méi trudng nito & 0°C. Khudy
hén hop nay & 20°C trong 1 gid dé thu dwgc dung dich MAD. Thém timg giot dung
dich chtra hop chét 52.8 (500 mg, 1,57 mmol) trong DCM khan (5 mL) vio dung dich
MAD (4,71 mmol trong 10 mL toluen) & -70°C. Sau khi khudy & -70°C trong 1 gid
trong moi truong khi N», thém timg giot MeMgBr (4,16 mL, 12,5 mmol, 3 M trong
etyl ete) & -70°C vao. Khudy dung dich thu duge & -70°C trong 3 gio. D6 hdn hop
phan (mg nay vao axit xitric (30 mL, 20% trong nudc) & nhi€t 4o dudi 10°C va chiét
bang EtOAc (2 x 30 mL). Lam kho 16p hiru co két hop qua Na>SOq, loc, ¢b va tinh ché
bing sic ky silica gel (EtOAc 0-30% trong PE) dé thu dugc hop chit 52.9 (300 mg,
57,4%). '"H NMR (400 MHz, CDCl3) 8u 2,54 (br t, J=8,9 Hz, 1H), 2,23-2,13 (m, 1H),
2,12 (s, 3H), 2,05-1,94 (m, 1H), 1,89-1,56 (m, 12H), 1,52-1,36 (m, 3H), 1,28 (s, 3H),
1,25-1,09 (m, 6H), 1,08-0,94 (m, 5H), 0,63 (s, 3H).

Téng hop hop chit 52.10

Thém t-BuOK (0,506 g, 4,51 mmol) vao dung dich chita MePPhsBr (1,61 g, 4,51
mmol) trong THF (40 mL) & 15°C trong moi truong khi N2. Sau khi khudy & 15°C
trong 1 gid, thém hop chit 52.9 (0,3 g, 0,9021 mmol) trong THF (10 mL) vao. Sau khi
khudy & 40°C trong 2 gid, 6 hdn hop nay vao nuéc (20 mL) va chiét pha nudc bing
EtOAc (2 x 50mL). Rira pha hitu co két hgp bang nuéce mubi (20 mL), 1am kho qua
Na:SOs khan, loc, ¢d va tinh ché bing cot nhanh (EtOAc 0~10% trong PE) dé thu
dugc hop chit 52.10 (180 mg, 60,4%). 'H NMR (400 MHz, CDCls) &u 4,85 (s, 1H),
4,71 (s, 1H), 2,10-1,99 (m, 1H), 1,87-1,78 (m, 4H), 1,76 (s, 3H), 1,73-1,57 (m, 7H),
1,49-1,38 (m, 2H), 1,28 (s, 3H), 1,24-1,07 (m, 7H), 1,02 (d, J=7,0 Hz, 3H), 0,99-0,80
(m, 3H), 0,58 (s, 3H).

Téng hop hop chit 52.11

Thém m-CPBA (110 mg, 0,54 mmol, 85%) vao dung dich chira hop chét 52.10 (90

mg, 0,2722 mmol) trong DCM (10 mL) & 0°C trong moi truong khi Na. Sau khi khudy
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& 15°C trong 2 gidy, dép tit phan tmg bang cach bd sung viao hdn hop nay NaHCO3 bio
hoa (10 mL). Chiét hdn hop bing DCM (2 x 10 mL), rira 16p hitu co bang Nax$,03 (2
x 10 mL, bdo hoa), nwdc mubi (2 x 10 mL), 1dam khd qua Na,SO4 khan, loc va cb dé
thu dugc hop chét 52.11 (100 mg).

Téng hop hop chit 52 & 53

Thém 1H-pyrazol—4-cacbonitril (53,7 mg, 0,577 mmol) va CsxCOs (187 mg, 0,577
mmol) vao dung dich chira hop chit 52.11 (100 mg, 0,2885 mmol) trong DMF (5 mL)
& 20°C trong mdi trudng khi N». Sau khi khudy & 130°C trong 16 gid, d6 hdn hop nay
vao H,0O (10 mL) va chiét bing EtOAc (2 x 20 mL). Rira 16p hitu co két hop bing
nuée mudi (20 mL), 1am khé qua NaxSOq khan, loc, ¢d va tinh ché bang SFC (Cot
DAICEL CHIRALPAK AS (250mm*30mm,10um) Didu kién NH;H,0 0,1% ETOH
Bit diu B 20 Két thiuc B 20 Gradien Thoi gian (phtt) 100%B Gitt Thoi gian (pht)
Téc do dong chay (ml/phut) 60 Cac 1an tiém 170) dé thu dwoc hop chit 52 (19,1 mg,
15,1%) va hop chét 53 (14,7 mg, 11,6%).

Hop chét 52 : 'H NMR (400 MHz, CDCl3) 8u 7,93 (s, 1H), 7,82 (s, 1H), 4,36 (d,

J=13,8 Hz, 1H), 4,09 (d, J=13,8 Hz, 1H), 2,51 (s, 1H), 2,01 (br d, J=11,3 Hz, 1H),
1,87-1,56 (m, 11H), 1,42 (br t, J=9,7 Hz, SH), 1,28 (s, 3H), 1,25-1,04 (m, 7H), 1,00 (br
d, J=7,0 Hz, 3H), 0,98 (s, 3H), 0,93 (s, 3H). LC-ELSD/MS d% tinh khiét 99%, MS
ESI duoc tinh cho Cp7H3sN3 [M-2H2O+H]' 404,3, tim dugc la 404,3.

Hop chét 53 : 'H NMR (400 MHz, CDCl3) &1 7,82 (s, 1H), 7,73 (s, 1H), 4,13-4,03

(m, 1H), 3,99-3,87 (m, 1H), 2,20 (s, 1H), 2,02-1,93 (m, 1H), 1,80-1,53 (m, 9H), 1,44-
1,25 (m, 9H), 1,20 (s, 3H), 1,15 (br s, 4H), 1,02 (s, 3H), 0,93 (br d, J=7,3 Hz, 3H),
0,81 (s, 3H). LC-ELSD/MS d6 tinh khiét 99%, MS ESI dugc tinh cho Ca7H3sN3 [M-
2H,O+H]" 404,3, tim duoc 1a 404,3.

CAC VI DU 54 & 55: Téng hop 1-((S)-2-(3R,5R,8R,9S,108,13S,148,178)-3-
hydroxy-3-(metoxymetyl)-10,13-dimetylhexadecahydro-1H-
xyclopenta[a]phenanthren-17-yl)-2-metoxypropyl)-1H-pyrazol-4-cacbonitril (54)
&  1-(R)-2-((3R,5R,8R,98,108,13S,14S,17S)-3-hydroxy-3-(metoxymetyl)-10,13-
dimetylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)-2-metoxypropyl)-

1H-pyrazol-4-cacbonitril (55)
199



53441 200/244

o]

’ MePPhyBr
0 e .
.0 A LBUOKTHF  —O

0
HO H
540 54,4

TBSOTH

T
2,6-dimetylpyridin
DCM

HN
r\
N Q\l‘u
s R
Cs,C03, DMF <

1) TBAF, THF
:N )——»
2)sFC

S0 H

Téng hop hop chit 54.1
Thém t-BuOK (3,7 g, 33,0 mmol) vao hdn hop chirta MePPh3Br (10,4 g, 28,8 mmol)
trong THF (20 mL) & 25°C trong mdi trudong khi Na. Khudy hén hop thu duge & 45°C
trong 30 phit. Thém timg phan hop chit 54.0 (8,0 g, 22,0 mmol) & nhiét do dudi 45°C
vao. Sau khi khudy & 55°C trong 3 gid thu dwoc huyén phu. Dép tit phan tng bing
cach thém vao hdn hop phan tng nay NH4Cl 10% trong nude (40 mL) & 25°C. Chiét
16p nuée bang EtOAc (2 x 40 mL) va tach pha hitu co két hop, 1am kho qua Na»SOq,
loc, ¢6 va tinh ché bang cot nhanh (EtOAc 15~35% trong PE) dé thu dugc hop chét
54.1 (3,1 g, 39%). 'TH NMR (400 MHz, CDCl3) 8u 4,82-4,89 (m, 1 H), 4,50-4,73 (m, 1
H), 3,36-3,42 (m, 4 H), 2,56-2,61 (m, 1 H), 1,77-2,03 (m, 4 H), 1,74 (s, 3 H), 1,63-
1,72 (m, 3 H), 1,31-1,60 (m, 9 H), 1,09-1,29 (m, 7 H), 0,91-0,95 (m, 3 H), 0,78-0,89
(m, 1 H), 0,54 (s, 2 H).

Téng hop hop chit 54.2

Thém tirng giot tertbutyldimetylsilyl triflometansulfonat (2,07 g, 7,84 mmol) vao dung
dich chira hop chét 54.1 (710 mg, 1,96 mmol), 2,6-dimetylpyridin (1,04 g, 9,79 mmol)
trong DCM (7 mL) & 0°C. Sau khi khudy & 25°C trong 36 gid dap t4t phan Gmg bang
cach bd sung vao hdn hop phan tng nay nuéc (15 mL) va chiét bang DCM (2 x15
mL). Rira pha hitu co két hop bang nuéc mudi (15 mL), lam khd qua NazSOq, loc va
cd trong chan khong. Tinh ché phan cin bang cdt nhanh (EtOAc 0~5% trong PE) dé
thu dugc hop chit 54.2 (290 mg, 31%). 'H NMR (400 MHz, CDCls), 61 4,85 (s, 1 H),
4,70 (s, 1 H), 3,38-3,42 (m, 1 H), 3,35 (s, 3 H), 3,28-3,31 (m, 1 H), 1,65-1,85 (m, 12
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H), 1,31-1,47 (m, 10 H), 1,09-1,28 (m, 9 H), 0,92 (s, 3 H), 0,86-0,87 (m, 9 H), 0,55 (s,
3 H), 0,07-0,10 (m, 7 H),
Téng hop hop chit 54.3
Thém m-CPBA (596 mg, 85%, 2,94 mmol) vao dung dich chtta hop chét 54.2 (700
mg, 1,47 mmol) trong DCM (10 mL). Sau khi khudy & 15°C trong 0,5 gior thu dugc
dung dich khéng mau. Dép tit hdn hop nay bing NaHCO; trong nudc bio hoa (100
mL). Tach pha DCM va rira bang NaHCO3/NaS203 trong nuée bao hoa (1:1, 3 x 100
mL), nuéc mudi (100 mL), 1am khod qua NapSOs, loc va ¢6 trong chan khong dé thu
dugc hop chit 54.3 (800 mg). 'H NMR (400 MHz, CDCl), 8u 3,42-3,28 (m, SH),
2,88-2,87 (m, 0,6H), 2,56-2,49 (m, 1H), 2,32-2,31 (m, 0,4H), 2,06-1,51 (m, 4H), 1,49-
1,31 (m, 10H), 1,26-0,91 (m, 12 H), 0,86-0,66 (m, 15H), 0,08-0,07 (m, 6 H).
Téng hop hop chit 54.4 & 55.1
Thém 1H-pyrazol-4-cacbonitril (451 mg, 4,86 mmol) va Cs>COs3 (1,58 g, 4,86 mmol)
vao dung dich chira hop chét 54.3 (800 mg, 1,62 mmol) trong DMF (20 mL). Sau khi
khudy & 130°C trong 16 gid pha lodng hdn hop phan tmg v6i nude (100 mL) va chiét
bang EtOAc (3 x 100 mL). Rira 16p hitu co két hop v6i LiCl 5% (3 x 100 mL) va cd.
Tinh ché phin cin bang cot nhanh (EtOAc 0 ~ 12% trong PE) dé thu duoc hop chit
54.4 (340 mg) va hop chit 55.1 (380 mg).
Hop chit 54.4:'"H NMR (400 MHz, CDCl3), 81 7,92 (s, 1H), 7,81 (s, 1H), 4,37-4,34
(m, 1H), 4,11-4,07 (m, 1H), 3,41-3,27 (m, 5H), 2,49 (s, 1H), 2,03-2,01 (m, 1H), 1,85-
1,62 (rh, 7H), 1,56-1,26 (m, 8H), 1,23-0,94 (m, 13 H), 0,91-0,86 (m, 8H), 0,85-0,82
(m, 4H), 0,08-0,07 (m, 6 H).
Hop chit 55.1:'"H NMR (400 MHz, CDCls), 8u 7,86-7,81 (m, 1H), 7,74-7,72 (m, 1H),
4,11-3,91 (m, 2H), 3,34-3,20 (m, 5H), 2,02-1,56 (m, 8H), 1,44-1,07 (m, 13H), 1,06-
0,78 (m, 15H), 0,77-0,69 (m, 6H), 0,01-0,00 (m, 6 H).
Téng hop hop chit 54.5
Thém NaH (211 mg, 5,30 mmol, 60%) vao dung dich chira hop chat 54.4 (310 mg,
0,530 mmol) trong THF (10 mL) & 0°C trong méi truong khi N» trong binh ba c¢b 100
mL. Sau khi khqu & 25°C trong 0,5 gid, thém Mel (752 mg, 5,30 mmol) vao hén hop
phan tng. Sau khi khudy & 25°C trong 16 gid, dap tat phan Gng bang cach bd sung vio
hdn hop phan ing ndy amoniac (1 mL) va d6 vao trong nudc (50 mL). Chiét pha nuéc
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bang EtOAc (2 x 50 mL). Rira 16p hitu co két hop bang nudc mudi (2 x 50 mL), 1am
kho qua Na SO khan, loc va c6 dé thu dugc hop chit 54.5 (470 mg). 'H NMR (400
MHz, CDCls), 6u 7,91 (s, 1H), 7,75 (s, 1H), 4,30-4,18 (m, 2H), 3,41-3,27 (m, 5H),
3,17 (s, 3H), 1,98-1,59 (m, 10H), 1,41-1,29 (m, 7H), 1,25-1,17 (m, 5H), 1,14-1,05 (m,
4H), 0,91-0,83 (m, 15H), 0,07-0,06 (m, 6 H). |
Téng hop hop chit 54

Thém TBAF (1,63 g, 6,28 mmol) vao dung dich chira hop chét 54.5 (470 mg, 0,786
mmol) trong THF (20 mL). Sau khi khudy & 80°C trong 16 gid thu duge dung dich, va
dap tit phan img bing cach bd sung vao hdn hop phan tng nay dung dich NH4Cl trong
nuée bao hoa (30 mL) va chiét bing EtOAc (2 x 50 mL). Rira 16p hitu co két hop bang
nuée mudi bdo hoa (100 mL), 1am khd qua NaxSO4 khan, loc va ¢d dé thu duoc cin,
tinh ché phan cin bang c6t nhanh (EtOAc 0~50% trong PE) dé thu dugc hop chét 54
(150 mg), hop chit nay duoc tinh ché tiép bang SFC (Cot DAICEL CHIRALCEL OD-
H (250 mm * 30 mm, 5 um); Didu kién NH;H20 0,1% EtOH; Bat ddu B 50%; Két
thiic B 50%; Téc do dong (ml/phat) 80; Cac 1an tiém 45) dé thu dugc hop chat 54
(95,9 mg, 64%). 'TH NMR (400 MHz, CDCl3), &u 7,90 (s, 1H), 7,75 (s, 1H), 4,28-4,17
(m, 2H), 3,41-3,34 (m, 5H), 3,17 (s, 3H), 2,56 (s, 1H), 1,98-1,58 (m, 6H), 1,50-1,10
(m, 13H), 1,09-0,93 (m, 10H), 0,82 (s, 3 H). LC-ELSD/MS d¢ tinh khiét 99%, MS
ESI dugc tinh cho Ca7H37N3 [M-2MeOH-H>O+H]+ 402,3 tim dugc 14 402,3.

Téng hop hop chit 55.2

Thém NaH (211 mg, 5,30 mmol, 60%) vao dung dich chtra hop chét 55.1 (310 mg,
0,530 mmol) trong THF (10 mL) & 0°C trong moi truong khi N2 trong binh ba c¢b 100
mL. Sau khi khudy & 25 °C trong 0,5 gid, thém Mel (752 mg, 5,30 mmol) vao hdn hop
phan tng. Sau khi khudy & 25 °C trong 16 gid, dap t4t phan Gmg bang cach bb sung vao
hdn hop phan ting ndy amoniac (1 mL) va d6 vao trong nuéc (50 mL). Chiét pha nuéc
bang EtOAc (2 x 50 mL) v rira pha hitu co két hop bang nuée mudi (2 x 50 mL), 1am
kho qua NaxSO4 khan, loc va ¢6 @& thu dugc hop chit 55.2 (500 mg). 'H NMR(400
MHz, CDCl3), éu 7,90 (s, 1H), 7,75 (s, 1H), 4,35-4,24 (m, 2H), 3,41-3,27 (m, 5H),
3,15 (s, 3H), 2,07-1,60 (m, 7H), 1,39-1,25 (m, 8H), 1,24-1,07 (m, 7H), 1,05-0,90 (m,
4H), 0,89-0,83 (m, 7H), 0,82-0,78 (m, 8H), 0,08-0,07 (m, 6H).
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Tong hop hop chit 55

Thém TBAF (1,74 g, 6,68 mmol) vao dung dich chira hop chit 55.2 (500 mg, 0,836
mmol) trong THF (20 mL). Sau khi khudy & 80°C trong 16 gid thu dwgc dung dich, va
dap tit phan ung bing cach bd sung vao hdn hop phan tmg nay dung dich NH4Cl trong
nudc bdo hoa (30 mL) va chiét bang EtOAc (2 x 50 mL). Rira pha hitu co két hop
bang nudc mudi bio hoa (100 mL), 1am khd qua NaySOs khan, loc va ¢6 dé thu duoc
can, tinh ché phén cin nay bang cot nhanh (EtOAc 0~50% trong PE) dé thu dugc hop
chét 55 (250 mg), tinh ché tiép phan cin bang SFC (Cot DAICEL CHIRALCEL OD-
H (250 mm * 30 mm, 5um); Piéu kién NH3H,0 0,1% ETOH; Bit ddu B 50%; Két
thiic B 50%; Téc do dong (ml/phut) 80; Sb 1dn bom 60), thu dugce hop chat 55 (71,2
mg, 28,5%). 'TH NMR (400 MHz, CDCls), éx 7,90 (s, 1H), 7,75 (s, 1H), 4,27-4,20 (m,
2H), 3,42-3,35 (m, 5H), 2,58 (s, 3H), 2,05-1,57 (m, 7H), 1,51-1,06 (m, 15H), 1,00-
0,93 (m, 8H), 0,79 (s, 3 H). LC-ELSD/MS d6 tinh khiét 99%, MS ESI dugc tinh cho
C27H37N3 [M-2MeOH-H,O-+H]+ 402,3 tim dugce 1a 402,3.

Vi DU 56: Téng hop 1- (2-(3R,5R,8R,9R,108,13S,14S,17S)-3-hydroxy-3-

(metoxymetyl)-13-metylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)-2-
metylpropyl)-1H-pyrazol-4-cacbonitril (56)
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Téng hop hop chit 56.1
Thém t-BuOK (12,5 g, 112 mmol) vao dung dich chita EtPhsPBr (41,5 g, 112 mmol)
trong THF (110 mL) & 25°C. Khudy hén hop niy & 50°C trong 1 gio trong khi thém

dung dich chtra hop chét 40.0 (12,0 g, 37,4 mmol) trong THF (50 mL) vao hdn hop
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phan tmg & nhiét 46 duéi 50°C. Sau khi khudy & 40°C trong 16 gid thém hdn hop nay
vao NH4Cl bo hoa (100 mL). Chiét 16p nude bang EtOAc (3 x 150 mL) va rira 1ép
hitu co két hop bing nudc mubi bio hoa (100 mL), 1am kho qua Na>SOs khan, loc va
cb. Tinh ché phan cin bang cot nhanh (EtOAc 0~30% trong PE) dé thu dugc hop chit
56.1 (14,0 g). '"H NMR (400 MHz, CDCI3) 81 5,15-5,05 (m, 1H), 3,42-3,37 (m, 5H),
2,41-2,30 (m, 1H), 2,27-2,11 (m, 2H), 1,88-1,80 (m, 1H), 1,74-1,68 (m, 1H), 1,66-1,63
(m, 3H), 1,63-1,59 (m, 2H), 1,56-1,53 (m, 1H), 1,52-1,45 (m, 2H), 1,44-1,35 (m, 5H),
1,35-1,18 (m, 5H), 1,17-1,02 (m, 4H), 0,87 (s, 3H)

Téong hop hop chit 56.2

Thém NaH (6,71 g, 168 mmol, 60% trong dau khoéng) vao hdn hgp chira hop chit
56.1 (14,0 g, 42,1 mmol) trong DMF (150 mL) & 0°C. Khudy hén hop nay & 25°C
trong 1 gir va thém BnBr (28,7 g, 168 mmol) vao. Sau khi khudy & 60°C trong 20 gid
thém trietylamin (50 mL) vao va khudy hdn hop nay & 60°C trong 30 phut nita. Thém
hén hop nay vao NH4Cl (100 mL) va chiét pha nuéc bang EtOAc (3 x 100 mL). Rira
pha hitu co két hop bang nuwéc mubi bio hoa (2 x 100 mL), lam kho qua NaxSO4 khan,
loc va co. Tinh ché ph?m can bang cbt nhanh (EtOAc 0-20% trong PE) dé thu duoc
hop chét 56.2 (18,8 g). '"H NMR (400 MHz, CDCls) &u 7,37-7,37 (m, 1H), 7,36 (s,
1H), 7,33 (s, 1H), 7,31 (s, 1H), 7,29 (s, 1H), 5,17-5,05 (m, 1H), 4,57 (s, 2H), 3,58 (d,
J=4,0 Hz, 2H), 3,38 (s, 3H), 2,42-2,31 (m, 1H), 2,28-2,11 (m, 2H), 1,94-1,83 (m, 1H),
1,79-1,70 (m, 2H), 1,69-1,63 (m, 4H), 1,62-1,57 (m, 2H), 1,54-1,51 (m, 1H), 1,50-1,37
(m, 4H), 1,37-1,31 (m, 1H), 1,30-1,21 (m, 3H), 1,18-0,99 (m, 4H), 0,88 (s, 3H).

Téng hop hop chit 56.3

Thém dime 9-BBN (32,4 g, 133 mmol) vao dung dich chira hop chét 56.2 (18,8 g, 44,4
mmol) trong THF (200 mL) & 25°C. Khudy hén hop nay & 40°C trong 1 gid. Thém
etanol (10,2 g, 222 mmol) vao hdn hop thu duge & 0°C. Sau d6 thém timg giot NaOH
trong nudce (44,4 mL, 5M) & 0°C sau d6 1a H2Oz (22,2 mL, 10M, 222 mmol) vao. Sau
khi bd sung, khudy hdn hop nay & 80°C trong 1 gid. Thém NazS>03 béo hoa (100 mL)
vao va khudy hén hop trong 30 phit. Chiét 16p nuée bing EtOAc (200 mL), rira bang
nude mudi bdo hoa (2 x 100 mL), 1am khd qua NaSO4 khan va ¢6 pha hitu co két hop
trong chan khong dé thu duge hop chét 56.3 (13,0 g).

Téng hop hop chit 56.4
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Thém silica gel (6,6 g) va PCC (4,38 g, 20,4 mmol) vao dung dich chira hop chét 56.3
(3,0 g, 6,8 mmol) trong DCM (30 mL) & 25°C. Sau khi khudy & 25°C trong 25 phit loc
huyén phu, va rira banh loc béng DCM (2 X 50 mL). C6 dich loc da dugc gdp lai, va
tinh ché phin cin bang sic ky silica gel (EtOAc 0-20% trong PE) dé thu dugc hop
chit 56.4 (2,6 g, 87,2%). 'H NMR (400 MHz, CDCls) 81 7,40-7,29 (m, 4H), 7,25-7,21
(m, 1H), 4,58 (s, 2H), 3,59 (d, J=3,6 Hz, 2H), 3,38 (s, 3H), 2,55 (t, J=8,4 Hz, 1H),
2,19-2,13 (m, 1H), 2,11 (s, 3H), 2,03-1,96 (m, 1H), 1,92-1,79 (m, 3H), 1,77-1,59 (m,
5H), 1,54-1,32 (m, 7H), 1,31-1,03 (m, 6H), 0,61 (s, 3H).
Téng hop hop chit 56.5
Thém dung dich chia hop chit 56.4 (1,0 g, 2,27 mmol) trong DME (10 mL) va dung
dich chira Tosmic (886 mg, 4,54 mmol) trong DME (10 mL) vao dung dich duogc
khudy chta t-BuOK (1,01 g, 9,08 mmol) trong t-BuOH (10 mL) trong moi trudng khi
Na. Sau khi khudy & 25°C trong 72 gid dap tit phan (mg bang cich bd sung vao hdn
hop nay NH4Cl trong nuée (40 mL, bdo hoa) va chiét bang EtOAc (2 x 50 mL). Lam
kho 16p hitu co két hop qua NaxSOq, loc, cd va tinh ché béng sdc ky cOt nhanh trén
silica gel (EtOAc 0-15% trong PE) dé thu dwoc hop chit 56.5 (1,0 g, 98%). '"H NMR
(400 MHz, CDCl3) éu 7,29-7,39 (m, 4 H) 7,20-7,25 (m, 1 H) 4,58 (s, 2 H) 3,53-3,64
(m, 2 H) 3,38 (s, 3 H) 2,25-2,70 (m, 2 H) 1,60-2,08 (m, 10 H) 1,26-1,45 (m, 9 H) 0,89-
1,22 (m, 7 H) 0,73 (d, J=2,00 Hz, 3 H)
Téng hop hop chit 56.6
Thém n-BuLi (10,6 mL, 2,5 M trong hexan, 26,6 mmol) vao dung dich chira DIPEA
(3,12 mL, 22,2 mmol) trong THF (50 mL) trong mdi truong khi N2 ¢ -70°C. Lam Am
hdn hop nay dén 0°C va khudy trong 0,5 gi® trong mdi trudong khi Na. Thém LDA mdi
dugc didu ché (2,37 g, 22,2 mmol) vao dung dich dwogc khudy chira hop chét 56.5 (1,0
g, 2,22 mmol) trong mdi truong khi N» trong THF (50 mL) & -70°C. Khudy hdn hop
ndy & -70°C trong 1 git khi thém metyl iodua (3,15 g, 22,2 mmol) vao trong moi
truomg khi N2 va sau d6 gia nhiét hdn hop nay dén 20°C trong 16 gio. Thém nuéc (50
mL) va chiét pha nudc bang EtOAc (3 x 50 mL). Rita 16p hitu co két hop bang nuéc
mudi (50 mL), 1am kho qua NaxSO4 khan, loc, ¢6 va tinh ché bang cot nhanh (EtOAc
0~2% trong PE) dé thu dwoc hop chét 56.6 (900 mg). '"H NMR(400 MHz, CDCl;) 3u
7,35-7,20 (m, 4H), 7,20-7,05 (m, 1H), 4,55-4,45 (m, 2H), 3,55-3,45 (m, 2H), 3,30 (s,
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3H), 2,00-1,90 (m, 1H), 1,90-1,65 (m, 9H), 1,65-1,50 (m, 3H), 1,50-1,40 (m, 2H),
1,36-1,27 (m, 13H), 1,27-1,15 (m, 6H), 1,15-0,95 (m, 2H), 0,87-0,80 (m, 4H), 0,80-
0,75 (m, 3H).

Téng hop hop chit 56.7

Thém tir tr dung dich chita DIBAL-H (9,40 mL, 9,40 mmol, 1 M trong toluen) vao
dung dich chtra hop chét 56.6 (900 mg, 1,88 mmol) trong DCM (10 mL) & -70°C. Sau
khi khuéy trong 30 phut ¢ -70°C, thém HCI (4 ml, 0,468 M, 1,88 mmol) vao. Sau khi
khudy & 25°C thém 10 phut r6t can than hdn hop ndy vao HO (30 mL), chiét bing
EtOAc (2 x 30 mL), 1am kho qua NaxSO4, loc va ¢6 dé thu dugc hop chat 56.7 (800
mg). 'H NMR (400 MHz, CDCl3) 8u 9,70 (s, 1H), 7,45-7,30 (m, 4H), 7,30-7,20 (m,
1H), 4,65-4,50 (m, 2H), 3,65-3,50 (m, 2H), 3,40 (s, 3H), 2,00-1,85 (m, 2H), 1,85-1,60
(m, 10H), 1,60-1,55 (m, 2H), 1,56-1,35 (m, 5H), 1,34-1,21 (m, 14H), 1,20-1,15 (m,
3H), 1,14-0,95 (m, 8H), 0,90-0,88 (m, 8H), 0,87-0,75 (m, 6H), 0,70 (s, 2H).

Téng hop hop chit 56.8

Thém tir tir NaBHz (323 mg, 8,55 mmol) vao huyén phii chira hop chét 56.7 (800 mg,
1,71 mmol) trong MeOH khan (20 mL) & 0°C. Sau khi khudy & 20°C trong 30 phiit thu
duoc hdn hop khong mau. DS tir tir hdn hop nay vao H>O (20 mL) va chiét bang
EtOAc (2 x 20 mL). Rira 16p hiru co két hop bang nuéc mubi (10 mL), 1am khod qua
NazS0q, loc, ¢6 va tinh ché bfmg c6t nhanh (EtOAc 0~7% trong PE) dé thu dugc hop
chét 56.8 (500 mg, 62%). 'H NMR (400 MHz, CDCl3) 8x 7,40-7,30 (m, 4H), 7,25-
7,20 (m, 1H), 4,55-4,50 (m, 2H), 3,70-3,55 (m, 2H), 3,45-3,25 (m, 5H), 2,05-1,95 (m,
1H), 1,90-1,75 (m, 4H), 1,70-1,52 (m, 7H), 1,50-1,35 (m, 5H), 1,32-1,20 (m, 6H),
1,20-0,95 (m, 5H), 0,99 (s, 3H), 0,90 (s, 3H).

Tong hop hop chit 56.9

Thém Pd/C (50 mg) vao dung dich chta hgp chit 56.8 (500 mg, 1,06 mmol) trong
MeOH (20 mL) trong méi truedong khi N». Sau khi hydro héa ¢ 50°C duéi 50 psi trong
16 gid, loc hdn hop phan Gng qua dém Celite va rira bang EtOAc (3 x 50 mL). C6 dich
loc dé thu dwoc hop chét 56.9 (270 mg). "H NMR (400 MHz, CDCl3) 81 3,50-3,35 (m,
7H), 2,58 (s, 1H), 2,10-1,95 (m, 1H), 1,90-1,75 (m, 4H), 1,70-1,55 (m, 3H), 1,50-1,35
(m, 8H), 1,30-1,20 (m, 4H), 1,15-1,10 (m, 4H), 1,01 (s, 3H), 0,92 (s, 3H), 0,78 (s, 3H).
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Téng hop hop chit 56.10

Thém 1-metyl-1H-imidazol (21,6 mg, 0,264 mmol), TEA (0,0365ml, 0,264 mmol) va
TsCl (25,1 mg, 0,132 mmol) vao dung dich chtra hop chit 56.9 (50 mg, 0,132 mmol)
trong DCM (10 mL). Sau khi khudy & 20°C trong 1 gi®, rira hdn hop nay véi nuée (5
mL) va chiét 16p nuéc bang DCM (3 x 20 mL). Rira 16p hiru co két hop bing nudc
mubi (50 mL), 1am khd qua NaySO4 khan, loc va ¢ dé thu dwoc hop chat 56.10 (50
mg).

Téng hop hop chit 56

Thém Cs>CO3 (244 mg, 0,750 mmol) va 4-xyano-pyrazol (104 mg, 1,12 mmol) vao
dung dich chttra 56.10 (200 mg, 0,375 mmol) trong DMF (20 mL) & 25°C. Sau khi
khudy & 120°C trong 12 gid, rira hdn hop nay véi nuwée (10 mL) va chiét pha nudc
bing EtOAc (2 x 10 mL). Rira pha hitu co két hop bing nuéc mudi (2 x 10 mL), lam
khoé qua NaSOs4 khan, loc, cd va tinh ché bﬁng HPLC (Cot: Chiralcel OD-3
150x4,6mm 1.D., 3um); Piéu kién: nude (NH3H20 0,05%+NH4sHCO310 mM)-ACN;
Gradien: tr 64% dén 94% ctia B; Téc d6 dong: 30 ml/phit; Céc 1an tiém: 4; Nhiét do
ctia cot: 35°C) dé thu duoc hop chét 56 (50 mg, 20,0%). Tinh ché hop chit 56 (50 mg,
0,110 mmol) bing cot nhanh (EtOAc 0~20% trong PE) dé thu dugc hop chéit 56 (7,8
mg, 15,6%). 'TH NMR (400 MHz, CDCl3) éu 7,80 (s, 1H), 7,40 (s, 1H), 4,15-4,00 (m,
1H), 3,95-3,85 (m, 1H), 3,45-3,30 (m, 6H), 2,56 (s, 1H), 2,00-1,90 (m, 1H),, 1,85-1,65
(m, 4H), 1,64-1,55 (m, 5H), 1,54-1,45 (m, 1H), 1,44-1,30 (m, 5SH), 1,29-1,15 (m, 4H),
1,14-1,00 (m, 4H), 0,98 (s, 3H), 0,93 (s, 3H), 0,82 (s, 3H). LC-ELSD/MS d¢ tinh
khiét 99%, MS ESI duge tinh cho C2sH4aN3;O [M-H,O+H]* 436,4 tim dugc 13 436,4.
vi DU 57: Tdéng hop 1-((S)-2-xyano-2-((3R,5R,8R,9R,10S,13S,14S,17S)-3-
hydroxy-3,13-dimetylhexadecahydro-1H-xyclopenta[a]phenanthren-17-
yl)propyl)-1H-pyrazol-4-cacbonitril (57)
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Téng hop hop chit 57.1
Thém axit amin axetic (2,38 g, 30,9 mmol), axit axetic (6,18 g, 103 mmol) va etyl-1,2-
isoxyanoaxetat (2,33 g, 20,6 mmol) vao dung dich chia hop chét 39.0 (3 g, 10,3
mmol) trong toluen (50 mL) & 25°C trong mdi truong khi Na. Sau khi khudy & 140°C
trong 18 gid dap tit phan tng biang cach bd sung vao hdn hop phan tng ndy NH.Cl
trong nude bdo hoa (50 mL) & 20°C. Chiét 16p nude bing EtOAc (2 x 50 mL) va ¢
pha hitu co két hop. Tinh ché phin cin bing cot nhanh (EtOAc 0~20% trong PE) dé
thu dwoc hop chit 57.1 (3,5 g). 'TH NMR (400 MHz, CDCls) 8y 4,20-4,31 (m, 2H),
3,07-3,23 (m, 1H), 2,68-3,02 (m, 2H), 1,72-1,92 (m, 5H), 1,38-1,69 (m, 11H), 1,23-
1,36 (m, 12H), 1,10-1,22 (m, 3H), 1,01 (s, 3H),
Téng hop hop chit 57.2
Thém NaBHs (12,2 mg, 0,3225 mmol) vao dung dich chtra hop chét 57.1 (500 mg,
1,29 mmol) trong EtOH (5 mL) & 0°C trong moi trudong khi Na. Sau khi khudy & 0°C
trong 0,5 gid dap tit phan img bang cach bd sung vao hdn hop phéan tng nay dung dich
NH,Cl trong nuée bdo hoa (10 mL). Chiét 16p nuée bing EtOAc (2 x 10 mL) va ¢d
pha hitu co két hop. Tinh ché phin cin bing cot nhanh (EtOAc 0~20% trong PE) dé
thu dugc hop chét 57.2 (500 mg). 'H NMR (400 MHz, CDCl3) 8y 4,09-4,29 (m, 2H),
3,23-3,42 (m, 1H), 1,98-2,24 (m, 2H), 1,63-1,89 (m, 6H), 1,36-1,51 (m, 7H), 1,26 (m,
10H), 0,95-1,23 (m, 6H), 0,76 (d, J=4,4 Hz, 3H).
Téng hop hop chit 57.3
Vao dung dich chira hop chéit 57.2 (400 mg, 1,03 mmol) trong axeton (10 mL), thém
Mel (2,93 mL, 46,3 mmol) va K.COs (1,44 g, 10,3 mmol) vao hdn hgp phan tmg &
25°C. Sau khi khudy trong 16 gid' & 25°C db phan cin vao nuéc (20 mL). Chiét pha
nuée bang EtOAc (2 x 20 mL) va rira pha hitu co két hop v6i nude (2 x 20 mL), 1am
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kho qua NazSO4 khan, loc va c6 dé thu dwoc hop chét 57.3 (350 mg, 85%). 'H NMR
(400 MHz, CDCl;) 6u 4,18-4,28 (m, 2H), 1,76-2,01 (m, 8H), 1,63-1,72 (m, 3H), 1,46-
1,51 (m, 2H), 1,35 (m, 9H), 1,26 (m, 7H), 1,00-1,10 (m, 5H), 0,94 (s, 3H).
Téng hop hop chit 57.4
Thém NaBHs (491 mg, 13,0 mmol) vao dung dich chira hop chit 57.3 (350 mg,
0,8715 mmol) trong EtOH (10 mL) & 25°C trong méi trudng khi N». Sau khi khudy &
25°C trong 18 gidr ddp tit phan tGng bing cach bd sung vao hdn hop phan tng nay
NH,4Cl trong nudc bdo hoa (20 mL) & 25°C. Chiét 16p nudce bang EtOAc (2 x 20 mL)
va ¢b pha hitu co két hop. Tinh ché phan cin bang cot nhanh (EtOAc 0~20% trong
PE) dé thu dugc hop chit 57.4 (310 mg, 99%). "H NMR (400 MHz, CDCls) 8y 3,91-
3,99 (m, 1H), 3,51-3,60 (m, 1H), 1,58-1,98 (m, 11H), 1,36-1,44 (m, 8H), 1,21-1,30 (m,
8H), 1,01-1,16 (m, SH), 0,94 (s, 3H).
Téng hop hop chit 57.5
Thém N-Me-Im (87,2 mg, 0,8621 mmol), TEA (436 mg, 4,31 mmol) va TsCl (985
mg, 5,17 mmol) vao dung dich chia hop chit 57.4 (310 mg, 0,8621 mmol) trong
DCM (20 mL). Sau khi khudy & 20°C trong 2 gid rita hdn hop nay véi nuée (40 mL),
1am khd qua NaaSOs, loc va cb. Tinh ché phan cin biang cot (EtOAc 0%-40% trong
PE) dé thu duogc hop chét 57.5 (260 mg, 58,8%). 'H NMR (400 MHz, CDCl3) &u 7,79-
7,85 (m, 2H), 7,36-7,40 (m, 2H), 4,19-4,24 (m, 1H), 3,95-4,00 (m, 1H), 2,47 (s, 3H),
1,59-1,90 (m, 10H), 1,54 (s, 3H), 1,33-1,50 (m, 12H), 0,98-1,15 (m, 6H), 0,84 (s, 3H).
Téng hop hop chit 57
Thém Cs2CO3 (331 mg, 1,00 mmol), 4-xyano-pyrazol (94,0 mg, 1,01 mmol) va KI
(83,9 mg, 0,51 mmol) vao dung dich chira hop chét 57.5 (260 mg, 0,51 mmol) trong
DMEF (5 mL) & 25°C. Sau khi khudy & 120°C trong 18 gio ria hdn hop ndy véi nuée
(10 mL) va chiét pha nuéc bang EtOAc (2 x 10 mL). Rira pha hitu co két hop bang
nude mudi bio hoa (2 x 10 mL), 1am kho qua NazSOq4 khan, loc, ¢6 va tinh ché bing
ot nhanh (EtOAc 60-80% trong PE) dé thu dugc hop chat 57 (130 mg, 59%). Hop
chét 57 (110 mg, 0,2530 mmol, phd SFC: SAGE-LXM-138-P1A K3) duoc tinh ché
bang SFC (Phenomenex-Xenluloza-2 (250mm*30mm, 10um)); Pha dong: A: CO; B:
NH;H,0 0,1% EtOH; gradien: tir 55% dén 55% ctia B, Toc @0 dong chay (ml/phut):
80) thu dugc 57 (68,0 mg, 62%). 'TH NMR (400 MHz, CDCl3) &u 8,10 (s, 1H), 7,83 (s,
209



53441 210/244

1H), 4,66 (d, J=13,6 Hz, 1H), 4,16 (d, J=14,0 Hz, 1H), 1,95-2,03 (m, 2H), 1,64-1,88
(m, 7H), 1,54 (s, 3H), 1,44-1,45 (m, 1H), 1,38-1,52 (m, 5H), 1,24-1,32 (m, 7H), 1,18
(s, 3H), 1,08-1,14 (m, 3H), 1,04 (s, 3H). LC-ELSD/MS 30-90AB_2 pht_E, d0 tinh
khiét 99%,; MS ESI dugc tinh cho C27H38N40 [M+H]* 435,3, tim dugc 13 435,3.

CAC Vvi DU 58 & 59: Tdéng hop  1-((S)-2-hydroxy-2-
(2R,3S,5R,8R,9R,108,138,14S,17S)-3-hydroxy-2-(metoxymetyl)-3,13-
dimetylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)propyl)-1H-pyrazol-
4-cacbonitril (58) & 1-((R)-2-hydroxy-2-((2R,3S,5R,8R,9R, 10S,13S,14S,17S)-3-
hydroxy-2-(metoxymetyl)-3,13-dimetylhexadecahydro-1H-
xyclopenta[a]phenanthren-17-yl)propyl)-1H-pyrazol-4-cacbonitril (59) & 1-((S)-
2-hydroxy-2-((2S,3S,5R,8R,9R,108,13S,14S,17S)-3-hydroxy-2-(metoxymetyl)-
3,13-dimetylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)propyl)-1H-
pyrazol-4-cacbonitril (58A) &1-((R)-2-hydroxy-2-
((2S,3S,5R,8R,9R,10S,13S,14S,17S)-3-hydroxy-2-(metoxymetyl)-3,13-
dimetylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)propyl)-1H-pyrazol-
4-cacbonitril (59A)

210



53441 211/244

H 0 OH

0O
H 0 DMP W “. EIPPhyBr dime 9BEN, H,0, H 0.
~ : DM : N : TR e > O E
¢} ‘a i (¢} ‘0 §  vBuOK, THF O ‘ NaOH trong nwérc A
EtOH
HO HO H HO H
58.1 58.2

58.3 58.4

HN
MoPPhBr ,\-;}—:N

_—

—_—
+BuOK, THF Cs,C0y DMF

Téng hop hop chit 58.2

Thém timg phan DMP (950 mg, 2,24 mmol) vao hén hop chira hop chét 58.1 (380 mg,
1,12 mmol) trong DCM (10 mL). Sau khi khudy & 20°C trong 2 gio, dap tit phan tng
bang cach bd sung vao hdn hop nay NaHCO; (30 mL) va Na2$:03 (30 mL) sau d6
chiét bing DCM (2 x 20 mL). Rira 16p hitu co bing Naz$>03 (2 x 100 mL, béo hoa),
nuéc mudi (300 mL, bdo hoa), lam kho qua Na,SOs, loc va ¢d dé thu dugc hop chét
58.2 (600 mg). 'H NMR (400 MHz, CDCIl3) 8x 3,70-3,66 (m, 1H), 3,42-3,23 (m, 4H),
2,47-2,40 (m, 1H), 2,18-1,60 (m, 8H), 1,57-1,14 (m, 14H), 1,13-0,86 (m, 6H).

Téng hop hop chit 58.3

Thém t-BuOK (1,20 g, 10,7 mmol) vao huyén phti chtta PhsPEtBr (3,97 g, 10,7 mmol)
trong THF (20 mL). Sau khi khudy & 40°C trong 30 phtt trong méi truong khi Na,
thém hop chét 58.2 (600 mg, 1,79 mmol) trong THF (20 mL) vao, sau d6 khudy hén
hop thu dugc & 40°C trong 16 gid trong moi truong khi Na. Db hén hop phan Gng nay
vao nude (90 mL). Chiét pha nudce bing EtOAc (2 x100 mL). Rira pha hitu co két hop
bing nuéc mudi (100 mL), 1am khod qua NazSO4 khan, loc va cd. Tinh ché san pham

bing cdt nhanh (EtOAc 0~10% trong PE) dé thu dugc hop chat 58.3 (350 mg). 'H
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NMR (400 MHz, CDC13) 6u 5,14-5,09 (m, 1H), 3,84-3,74 (m, 1H), 3,42-3,29 (m, 5H),
2,38-2,13 (m, 3H), 1,96-1,51 (m, 7H), 1,49-1,03 (m, 15H), 1,01-0,86 (m, 6 H).
Téng hop hop chit 58.4
Thém dime 9-BBN (797 mg, 3,27 mmol) vio dung dich chira hop chét 58.3 (380 mg,
1,09 mmol) trong THF (30 mL) & 25°C trong méi trudng khi Ny, Sau khi khudy &
40°C trong 16 gid, 1am ngudi hdn hop phan vng va dép tit bang EtOH (0,8 mL, 13,0
mmol) & 0°C, sau d6 thém tir tr NaOH (2,6 mL, 5M, 13,0 mmol) vao hdn hgp phan
ung. Sau d6 thém tu to H,O; (1,63 mL, 16,3 mmol, 10 M trong nuéc) vao duy tri nhiét
d6 dudi 30°C. Khudy hdn hop nay & 70°C trong 1 gid nita. Chiét pha nuéc bing etyl
axetat (3 x 100 mL). Rira pha hitu co két hop bing Na»S»03 bdo hoa (2 x 100 mL),
nuge mubi (100 mL), 1am kho trén NaxSO4 khan, loc va ¢b trong chan khong dé thu
duge cdn, tinh ché phin cin bing cot nhanh (EtOAc 0~20% trong PE) dé thu duge
hop chét 58.4 (250 mg). "H NMR (400 MHz, CDCls)  u 3,84-3,67 (m, 2H), 3,41-3,29
(m, 5H), 1,95-1,59 (m, 8H), 1,53-1,18 (m, 13H), 1,16-0,75 (m, 9H), 0,66-0,65 (m,
3H).
Téng hop hop chit 58.5
Thém DMP (576 mg, 1,36 mmol) vao dung dich chira hgp chét 58.4 (250 mg, 0,685
mmol) trong DCM (10 mL) & 25°C. Sau khi khudy & 25°C trong 60 phut, dap tat phan
tng bing cach bd sung vao hdn hep nay NaHCO3 (300 mL) va NaxS$203 (300 mL) sau
d6 chiét bang DCM (2 x 100 mL). Rira 16p hiru co bing Naz2$203 (2 x 100 mL, bdo
hoa), nude mudi (300 mL, bdo hoa), lam khd qua NaxSOa, loc va cd trong chan khong
dé thu dugc hop chit 58.5 (400 mg). '"H NMR (400 MHz, CDCls) &u 3,78-3,71 (m,
1H), 3,45-3,32 (m, 5H), 2,56-2,50 (m, 2H), 2,26-1,85 (m, 7H), 1,83-1,54 (m, 6H),
1,53-1,29 (m, 6H), 1,25-0,79 (m, 7H), 0,63-0,60 (m, 4H).
Téng hop hop chit 58.6
Thém t-BuOK (493 mg, 4,40 mmol) vao huyén phii chita PhsPMeBr (1,57 g, 4,40
mmol) trong THF (20 mL) ¢ 25°C trong moi trudng khi N2. Sau khi khudy & 50°C
trong 30 phut, thém tung giot dung dich chtra hop chét 58.5 (400 mg, 1,10 mmol)
trong THF (20 mL) vao huyén phu thu dugc, va sau do 12 khudy hdn hop nay & 50°C
trong 2 gi0 trong mdi truong khi No. Db hdn hop phan tmg nay vao NH4Cl 10% trong
nuée (100 mL). Chiét pha nuée bing EtOAc (3 x 100 mL). Rira pha hitu co két hop
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bang nudc mudi (100 mL), 1am khd qua Na>SO4 khan, loc va co. Tinh ché san phim
bing codt nhanh (EtOAc 0~10% trong PE) dé thu dugc hop chit 58.6 (200 mg). 'H
NMR (400 MHz, CDCls) 6u 4,84 (s, 1H), 4,70 (s, 1H), 3,87-3,75 (m, 1H), 3,42-3,31
(m, 5H), 2,04-1,56 (m, 9H), 1,51-1,18 (m, 12H), 1,15-0,83 (m, 8H), 0,57 (s, 3H).
Téng hop hop chit 58.7
Thém m-CPBA (190 mg, 85%, 0,94 mmol) vao dung dich chira hgp chét 58.6 (170
mg, 0,47 1mmol) trong DCM (10 mL) & 15°C va khudy trong 0,5 gid. Dép tit hdn hop
ndy bing NaHCOs trong nudc bdo hoa (100 mL). Tach pha DCM va rira bing
NaHCO3/Na»S>05 trong nude bdo hoa (1:1, 3 x 100 mL), nuéec mudi (100 mL), lam
kho qua Na»SO4, loc va ¢cb trong chan khong dé thu duge hop chét 58.7 (250 mg). 'H
NMR (400 MHz, CDCl3) 6u 3,92-3,72 (m, 1H), 3,42-3,30 (m, 5H), 2,88-2,87 (m,
0,7H), 2,56-2,49 (m, 1H), 2,32-2,31 (m, 0,3H), 2,05-1,52 (m, 7 H), 1,48-1,20 (m,
12H), 1,18-0,81 (m, 10H), 0,79-0,67 (m, 3H).
Téng hop hop chit 58 & 59 & 58A & 59A
Thém 1H-pyrazol-4-cacbonitril (184 mg, 1,98 mmol) va Cs2CO; (645 mg, 1,98 mmol)
vao dung dich chira hop chit 58.7 (250 mg, 0,663 mmol) trong DMF (10 mL). Sau khi
khudy & 130°C trong 16 gid, pha lodng hdn hgp phan tmg v6i nude (100 mL) va chiét
bang EtOAc (3 x 100 mL). Rira 16p hitu co két hop véi LiCl 5% (3 x 100 mL) va cd.
Tinh ché phan cin bang cdt nhanh (EtOAc 0~12% trong PE) dé thu duoc 200 mg hop
chit, hop chdt ndy dwoc tinh ché bing SFC (Cot DAICEL CHIRALPAK IG
(250mm*30mm, 10um); Diéu kién NH;H20 0,1% ETOH; Bt diu B 60%; Két thic B
60%) d& thu duoc hop chit 58 (8,9 mg, 6%), 59 (10,1 mg, 6%), S8A (46,7 mg, 31%),
59A (22,2 mg, 14%).
Hop chét 58: 'H NMR (400 MHz, CDCls) 8u 7,92 (s, 1H), 7,81 (s, 1H), 4,36-4,33 (m,
1H), 4,09-4,06 (m, 1H), 3,84 (s, 1H), 3,40-3,29 (m, 4H), 2,49 (s, 1H), 2,02-1,56 (m,
8H), 1,49-1,12 (m, 12H), 1,11-0,91 (m, 13 H). LC-ELSD/MS d¢ tinh khiét 99%, MS
ESI dugec tinh cho C27H36N3 [M-2H20-MeOH+H]+ 402,3 tim duoc 1a 402,3.
Hop chat 59: "TH NMR (400 MHz, CDCls) 31 7,88 (s, 1H), 7,80 (s, 1H), 4,18-4,15 (m,
1H), 4,02-3,99 (m, 1H), 3,85 (s, 1H), 3,40-3,29 (m, 6H), 2,32 (s, 1H), 2,07-1,58 (m,
SH), 1,50-1,18 (m, 11H), 1,16-0,85 (m, 15 H). LC-ELSD/MS d¢ tinh khiét 99%, MS
ESI dugc tinh cho Ca7H36¢N3 [M-2H20-MeOH+H]+ 402,3 tim dugc 1a 402,3.
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Hop chat 58A: 'TH NMR (400 MHz, CDCls) &u 7,92 (s, 1H), 7,81 (s, 1H), 4,36-4,32
(m, 1H), 4,10-4,07 (m, 1H), 3,71 (t, J=9,2Hz, 1H), 3,41-3,34 (m, 4H), 3,22 (s, 1H),
2,50 (s, 1H), 2,04-2,00 (m, 1H), 1,88-1,57 (m, 9H), 1,46-1,14 (m, 10H), 1,11-0,85 (m,
12H). LC-ELSD/MS db tinh khiét 99%, MS ESI duoc tinh cho Ca7H36N3 [M-2H,0-
MeOH+H]" 402,3 tim dugc 1a 402,3.

Hop chit 59A: "H NMR (400 MHz, CDCl3) &u 7,88 (s, 1H), 7,80 (s, 1H), 4,18-4,14
(m, 1H), 4,02-3,99 (m, 1H), 3,71 (t, J=8,8Hz, 1H), 3,41-3,34 (m, 4H), 3,24 (s, 1H),
2,28 (s, 1H), 2,08-1,57 (m, 9H), 1,52-1,12 (m, 11H), 1,09-0,88 (m, 12H). LC-
ELSD/MS d6 tinh khiét 99%, MS ESI duoc tinh cho Ca7H36N3 [M-2H20-MeOH+H]*
402,3 tim duogc 1a 402,3.

CAC Vi DU 60 & 61: Téng hep  1-((S)-2-hydroxy-2-
(2R,3S,5R,8R,9R,108,13S,14S,17S)-3-hydroxy-2-metoxy-3,13-
dimetylhexadecahydro-1H-xyclopenta[a]phenanthren-17-yl)propyl)-1H-pyrazol-
4-cacbonitril (60) & 1-((R)-2-hydroxy-2-((2R,3S,5R,8R,9R,108,13S,14S,17S)-3-
hydroxy-2-metoxy-3,13-dimetylhexadecahydro-1H-xyclopenta[a]phenanthren-17-
yl)propyl)-1H-pyrazol-4-cacbonitril (61)
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Thém hop chit 52.2 (16,0 g, 37,1 mmol) vao collidin (150 mL, 37,1 mmol) & 25°C
trong mdi trudng khi N». Khudy hdn hop nay & 140°C trong 16 gid dé thu dugce dung
dich. P hdn hop nay vao nuée (500 mL), chiét bang EtOAc (3 x 400 mL). Rira pha
hitu co két hop véi nuée (3 x 100 mL), nuée mudi (200 mL), 1am khé qua NaSO4
khan, loc va c6 trong chan khong. Tinh ché phén cdn béng ¢ot nhanh (EtOAc 0~20%
trong PE) dé thu dugc hop chit 60.1A va 60.1B (8,60 g). 'H NMR (400 MHz, CDCls)
on 0,87 (s, 1H) 0,91 (s, 1H) 0,94-1,10 (m, 2H) 1,10-1,33 (m, 6H) 1,53 (br dd, J=6,02,
2,76 Hz, 7H) 1,67-1,83 (m, 3 H) 1,83-1,97 (m, 3H) 2,28-2,72 (m, 3H) 5,31-5,55 (m, 1
H) 5,60 (br s, 1H).

Téng hop hop chit 60.2A & 60.2B

Thém m-CPBA (10,0 g, 49,8 mmol) vao dung dich dugc tron san chtra hop chét 60.1A
va 60.1B (8,60 g, 33,2 mmol) trong DCM (90 mL) & 0°C trong moi trudng khi Na. Sau
khi khudy & 25°C trong 2 gid, ddp tit phan Gmg bing cach bd sung vao hdn hop nay
NaHCOj3 bdo hoa (100 mL) va chiét bdng DCM (2 x 150 mL). Rira 16p hitu co bing
Na28203 (2 x 100 mL, bdo hoa), nude mudi (2 x 100 mL), 1am khd qua Na>SO4 khan,
loc va co trong chan khong. Tinh ché phan cin bang cdt nhanh (EtOAc 0~20% trong
PE) dé thu duoc hop chét 60.2A va 60.2B (4,60 g). "H NMR (400 MHz, CDCls) 8y
30,64-0,82 (m, 1H) 0,71-0,89 (m, 1H) 0,82-0,86 (m, 1H) 0,87 (br s, 1H) 0,9-1,12 (m,
2H) 1,12-1,33 (m, 4H) 1,30-1,44 (m, 3H) 1,44-1,65 (m, 3H) 1,65-1,76 (m, 2H) 1,76-
1,89 (m, 2H) 1,89-2,09 (m, 3H) 2,09-2,74 (m, 2H) 2,76-3,31 (m, 1H).

Téng hop hop chit 60.3A & 60.3B

Xt 1y dung dich chtra hdn hop gdm hop chét 60.2A va 60.2B (4,80 g, 17,4 mmol)
trong MeOH (50 mL) vé6i 0,5 mL H2SO4 (98%) & 25°C trong 3 gio. X ly hdn hop
phén tng bing NaHCOs bdo hoa (200 mL). Chiét hdn hgp bang EtOAc (2 x 300 mL).
Rira 16p hitu co bang nude mudi (2 x 200 mL), lam kho qua NaxSO4 khan, loc va co.
Tinh ché san phim bing sic ky cot nhanh trén silica gel (EtOAc 0~15% trong PE) aé
thu dugc hop chit 60.3A va 60.3B (4,30 g). 'H NMR (400 MHz, CDCls) 8x 0,87 (s,
3H) 0,87-0,89 (m, 1H) 0,91-1,13 (m, 3H) 1,14-1,35 (m, 6H) 1,35-1,60 (m, 4H) 1,70-
2,01 (m, 4H) 2,06-2,65 (m, 3H) 2,96-3,24 (m, 1H) 3,33 (s, 1H) 3,37 (s, 1H) 3,40 (s,
2H) 3,60-3,77 (m, 1H).

Téng hop hop chit 60.4A & 60.4B
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Thém DMP (1,38 g, 3,26 mmol) vao dung dich chira hop chét 60.3A va 60.3B (500
mg, 1,63 mmol) trong DCM (10 mL) & 25°C trong mdi truong khi Na. Sau khi khudy &
25°C trong 1 gid, thém mot mé DMP khéc (1,38 g, 3,26 mmol) vao hdn hop phan ung
& 25°C trong mdi truong khi Na. Sau khi khudy & 35°C trong 2 gid, dép tit phan ung
bang cach bd sung vao hdn hop niay NaHCOs trong nudc bdo hoa va Na»S,0; trong
nuée bio hoa (50 mL, 1:1). Chiét hdn hop bing DCM (2 x 100 mL). Rira pha hitu co
két hop vé6i hdn hop chira NaHCO5 trong nuéc bio hoa va NaxS,03 trong nude bio
hoa (150 mL, 1:1), rira pha hitu co két hop bing nuéc mudi (2 x 100 mL), lam khd qua
Na2SOq4 khan, loc va cb. Tinh ché phin cin bang HPLC diéu ché (Cot:Welch Xtimate
C18 150*25mm*5um; Pidu kién: nudc (FA 0,225%)-ACN; Bit dau B:70%; Két thuc
B:100%) dé thu dugc hop chét 60.4A (50 mg, 10,0 %) va 60.4B (430 mg).

Hop chit 60.4A: 'H NMR (400 MHz, CDCl3) 8y 5,70-5,65 (m, 1H), 5,42-5,36 (m,
1H), 3,93-3,89 (m, 1H), 3,60-3,56 (m, 1H), 2,58-2,48 (m, 2H), 2,24-1,90 (m, 6H),
1,80-1,10 (m, 16H), 1,00-0,87 (m, 1H), 0,60 (s, 3H). LC-ELSD/MS d6 tinh khiét
99%, MS ESI dugc tinh cho C19H2903 [M+H]" 305,2 tim duoc 1a 305,2.

Hop chit 60.4B: TH NMR (400 MHz, CDCl3) &1 0,70 (s, 1H) 0,83-0,91 (m, 3H) 0,92-
1,08 (m, 1H) 1,08-1,26 (m, 1H) 1,26-1,50 (m, 4H) 1,65-1,76 (m, 3H) 1,76-1,90 (m,
2H) 1,90-2,02 (m, 2H) 2,05 (br d, J=8,78 Hz, 2H) 2,12-2,27 (m, 1H) 2,27-2,36 (m,
1H) 2,45 (br dd, J=19,20, 8,66 Hz, 1H) 2,66-2,80 (m, 1H) 3,01 (t, J=13,80 Hz, 1H)
3,25 (s, 1H) 3,26 (s, 1H) 3,27-3,28 (m, 1H) 3,48 (br d, J=3,51 Hz, 1H).

T(R)ng hgp hop chit 60.5

Thém tirng giot MeMgBr (1,9 mL, 3 M trong etyl ete, 5,70 mmol) vao dung dich chira
hop chit 60.4A (350 mg, 1,14 mmol) trong THF (10 mL) & -70°C va khudy hdn hop
ndy trong 2 gid. R6t tir tir hdn hop phan Gmg nay vao axit xitric trong nude bao hoa (20
mL) & nhiét d6 du6i 10°C. Chiét pha nudc bang EtOAc (2 x 20 mL). Rira pha hitu co
két hop bang nuéc mudi (30 mL), 1am kho qua NaxSO4 khan, loc va ¢d dé thu duoc
hop chét 60.5 (450 mg). "H NMR (400 MHz, CDCl3) 8u 3,37 (s, 3H), 3,05 (s, 1H),
3,01 (br s, 1H), 2,43 (dd, J = 8,2, 19,2 Hz, 1H), 2,28-2,17 (m, 1H), 2,13-2,06 (m, 1H),
1,92-1,75 (m, 5H), 1,55-1,33 (m, 8H), 1,22 (s, 3H), 1,21-1,03 (m, 5H), 0,87 (s, 3H).
Téng hop hop chit 60.6
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Thém t-BuOK (784 mg, 7,00 mmol) vao huyén phii chita EtPhsPBr (2,59 g, 7,00
mmol) trong THF khan (20 mL) & 25°C trong méi trudng khi N> va khudy & 45°C
trong 30 phiit. Sau d6 thém timg giot dung dich chira hop chét 60.5 (450 mg, 1,40
mmol) trong THF khan (10 mL) vdo. Khudy hén hop phan tng trong 16 gid. Lam
ngudi hdn hop nay va db vao trong nuée (25 mL) va khudy trong 10 phut. Chiét pha
nuée bang EtOAc (2 x 30 mL). Rira pha hitu co két hop bang nuéc mudi (2 x 50 mL),
loc, 1am khd qua Na»SO4 khan, va ¢6. Tinh ché phin cin bang cdt nhanh (EtOAc
0~15% trong PE) @& thu dugc hop chét 60.6 (350 mg, 75,2%). "H NMR (400 MHz,
CDCl) &n 5,21-5,02 (m, 1H), 3,39 (s, 3H), 3,09 (s, 1H), 3,00 (br s, 1H), 2,45-2,09 (m,
4H), 1,98-1,87 (m, 1H), 1,86-1,77 (m, 2H), 1,70-1,57 (m, 6H), 1,54-1,31 (m, 6H), 1,22
(s, 3H), 1,20-1,04 (m, 4H), 0,97-0,89 (m, 1H), 0,88 (s, 3H).
Téng hop hop chit 60.7
Thém 9-BBN (8,4 ml, 4,20 mmol, 0,5 M trong THF) vao dung dich chira hgp chét
60.6 (350 mg, 1,05 mmol) trong THF (20 mL) trong mdi truong khi No. Khudy hén
hop phéan tng & 50°C trong méi truong khi N» trong 2 gio. LAm nguodi hdn hop nay
dén 0°C. Sau d6 thém etanol (0,902 mL, 15,7 mmol) va NaOH (3,13 mL, 5 M, 15,7
mmol) vao hdn hop phan tmg. Sau d6, thém ting giot H202 (1,56 mL, 10 M, 15,7
mmol) & 0°C vao. Khudy hdn hop nay & 50°C trong 2 gio. Thém NaS»03 trong nude
bdo hoa (50 mL) vao va khudy hdn hop nay & 0°C trong 1 gid nia. Kiém tra phan Gng
bang gidy thtt kali iodua tinh bot dé xéc nhan H,0» du da duge loai bd. Chiét pha nude
bang EtOAc (3 x 20 mL). Rira 16p hitu co két hop bang nuwéc mudi (2 x 50 mL), lam
kho qua NaxSOs khan, loc va cd dé thu dugc hop chét 60.7 (350 mg).
Téng hop hop chit 60.8
Thém DMP (1,69 g, 3,99 mmol) vao dung dich chura hop chét 60.7 (350 mg, 0,998
mmol) trong DCM (30 mL) & 25°C trong mdi truong khi Na. Sau khi khudy & 25°C
trong 0,5 gid, dap tit hdn hop thu dugc bing NaHCO; va Naz$203 (50 mL, 1:1). Chiét
hén hop bang DCM (2 x 50 mL). Rira pha hitu co két hop v6i hdn hop chira NaHCO3
va Na2$203 (50 mL, 1:1). Rira 16p hitu co két hop bing nuéc mudi (2 x 30 mL), 1am
khod qua Na>SOs khan, Igc va co. Tinh ché phén cin béng cOt nhanh (EtOAc 0~30%
trong PE) dé thu dugc hop chét 60.8 (260 mg, 74,9%). "H NMR (400 MHz, CDCls) 8u
3,40 (s, 3H), 3,07 (s, 1H), 3,02 (br s, 1H), 2,54 (br t, J = 8,7 Hz, 1H), 2,30-2,13 (m,
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2H), 2,12 (s, 3H), 2,04-1,97 (m, 1H), 1,92-1,77 (m, 3H), 1,68-1,59 (m, 3H), 1,51-1,26
(m, 7H), 1,22 (s, 3H), 1,20-1,00 (m, 4H), 0,96-0,81 (m, 1H), 0,61 (s, 3H).

Téng hop hop chit 60.9

Thém t-BuOK (212 mg, 1,89 mmol) vao huyén phu chira MePhsPBr (675 mg, 1,89
mmol) trong THF khan (15 mL) & 15°C trong mdi truong khi N, va khudy ¢ 60°C
trong 30 phut. Sau d6 thém timg giot dung dich chira hop chit 60.8 (220 mg, 0,63
mmol) trong THF khan (5 mL). Khuy hdn hop phan tng trong 1 gid. Lam ngudi hdn
hop va rét vao nude da (50 mL) khudy trong 10 phit. Chiét pha nuéc bing EtOAc (2 x
50 mL). Rira pha hitu co két hop bang nude mubi (2 x 50 mL), loc va cb. Tinh ché
phén cin bing cot nhanh (EtOAc 0~10% trong PE) dé thu dugc hop chét 60.9 (200
mg, 91,7%). 'TH NMR (400 MHz, CDCl3) &u 4,84 (s, 1H), 4,70 (s, 1H), 3,40 (s, 3H),
3,09 (s, 1H), 3,00 (br s, 1H), 2,30-2,18 (m, 1H), 1,96-1,77 (m, 4H), 1,76 (s, 3H), 1,73-
1,59 (m, 3H), 1,53-1,31 (m, 6H), 1,22 (s, 3H), 1,20-1,00 (m, 5H), 0,91-0,78 (m, 3H),
0,57 (s, 3H).

Téng hop hop chit 60.10

Thém m-CPBA (128 mg, 0,64 mmol, 85%) va NaHCOs3 (53,3 mg, 0,64 mmol) vao
dung dich chtra hop chit 60.9 (110 mg, 0,3174 mmol) trong DCM (10 mL) & 0°C
trong mdi trudong khi Na. Sau d6 khudy hdn hop nay & 15°C trong 2 gid. Dép tit hon
hop nay bing NaHCOj3 bao hoa (10 mL) va chiét bang DCM (2 x 10 mL). Rira 16p hitu
co bang NaS,0; (2 x 10 mL, bio hoa), nudce mudi (2 x 10 mL), 1am kho qua Na»SO4
khan, loc va c6 dé thu duoc hop chét 60.10 (100 mg).

Téng hop hop chit 60 & 61

Thém 1H-pyrazol-4-cacbonitril (51,3 mg, 0,55 mmol) va Cs:CO3; (179 mg, 0,55
mmol) vao dung dich chtra hop chat 60.10 (100 mg, 0,28 mmol) trong DMF (5 mL) &
20°C trong moi truong khi Na. Sau khi khudy & 130°C trong 16 gio, d6 hdn hop nay
vio H20 (10 mL) va chiét bing EtOAc (2 x 20 mL). Rira 16p hitu co két hop bang
nude mudi (20 mL), 1am khod qua Na,SO4 khan, loc va ¢d. Tinh ché phan cin bing cot
nhanh (EtOAc 0~30% trong PE), tinh ché phin cin biang SFC (Cot: DAICEL
CHIRALPAK AD (250mm*30mm,10um); Diéu kién:NH;H,O 0,1% IPA; Bit déu
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B:60%; Két thiic B:60%) dé thu dwoc hop chit 60 (26,1 mg, Rt = 2,091 phut, 26,1%)
va 61 (7,2 mg, Rt = 2,275 pht, 7,22%).
Hop chit 60: "TH NMR (400 MHz, CDCls) 81 7,94 (d, J = 2,5 Hz, 1H), 7,83 (d, J = 2,5
Hz, 1H), 4,42-4,02 (m, 2H), 3,39 (d, J = 2,8 Hz, 3H), 3,11-2,95 (m, 2H), 2,53 (d, ] =
2,8 Hz, 1H), 2,30-1,99 (m, 1H), 2,30-1,99 (m, 2H), 1,97-1,80 (m, 2H), 1,70-1,32 (m,
9H), 1,23 (br s, 10H), 0,99 (d, J = 2,5 Hz, 3H), 0,93 (d, J = 2,3 Hz, 4H). LC-
ELSD/MS d tinh khiét 99%, MS ESI duoc tinh cho Ca7H3sN30 [M-2H,0+H]" 420,3
tim dugc 1a 420,3.
Hop chat 61: "TH NMR (400 MHz, CDCls) 81 7,90 (s, 1H), 7,81 (s, 1H), 4,24-3,93 (m,
2H), 3,39 (s, 3H), 3,14-2,94 (m, 2H), 2,29 (s, 4H), 1,95-1,60 (m, 4H), 1,54-1,28 (m,
8H), 1,24-1,06 (m, 11H), 0,91-0,86 (m, 1H), 0,89 (s, 4H). LC-ELSD/MS d tinh khiét
99%, MS ESI duoc tinh cho C27H3sN30 [M-2H,O+H]" 420,3 tim duoc 14 420,3.
Sw trc ché lién két TBPS béi steroit
Céc thtr nghiém lién két [**S]-t-Butylbixyclophosphorothionat (TBPS) sitr dung mang
vO ndo chudt v6i sy ¢6 mit cia GABA 5 mM d3 dugc mo ta trong (Gee va df“)ng tac
gia, J. Pharmacol. Exp. Ther. 1987, 241, 346-353; Hawkinson va déng tac gia, Mol.
Pharmacol. 1994, 46, 977-985; Lewin, A.H va déng tac gia, Mol. Pharmacol. 1989,
35, 189-194).
Noi ngén gon, vé ndo nhanh chéng dugc loai bd sau khi lam thu thuat cit bo dau chudt
Sprague-Dawley dugc gy mé bing cacbon dioxit (200-250 g). V6 ndo dugc dong
nhét trong 10 thé tich sucroza 0,32 M lanh bing sit dung thiét bj dong nhét thiry
tinh/teflon va duge ly tam & tde dd 1500 x g trong 10 phut 4°C. Ly tam dich ndi thu
duoc & tbe do 10.000 x g trong 20 phut & 4°C @ thu dugce cic vién nhd P2. Cac vién
nhé P2 dugc tao huyén phi trong NaCl 200 mM/Na-K 50 mM phosphat dém pH 7,4
va ly tAm & 10,000 x g trong 10 phut ¢ 4°C. Quy trinh rira nay duogc ldp lai hai lan va
c4c vién nhd duogc tao huyén phi lai trong 10 thé tich dém. Céc phan phan wée (100
mL) huyén phi mang duge G véi [33S]-TBPS 3 nM va 5 mL cdc phan phan udc cia
thudc thtr dugce hoa tan trong dimetyl sulfoxit (DMSO) (0,5% cubi ciing) v6i su c6 mit
ctia GABA 5 mM. Viéc u dugc tién hanh dén thé tich cudi cing 1 1,0 mL véi dung
dich dém. Kha néng lién Kkét khong dic hiéu dugc xac dinh khi c6 TBPS 2 mM khong
dugc dan nhan va nim trong khoang tir 15 dén 25%. Sau khi 0 90 phat & nhiét do
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trong phong, két thuc cac thir nghiém béng cach loc qua bd loc soi thuy tinh
(Schleicher va Schuell S6 32) st dung may thu hoach té bao (Brandel) va rira ba lan
v6i chit dém lanh bang. Hoat tinh phong xa tir thr nghiém lién két bo loc duge do
bang phép do phd quét chit 16ng. Viée diéu chinh dudong cong phi tuyén tinh cia dir
liéu téng thé cho mbi loai duoc chit duoc tinh trung binh cho mbi ndng d6 duogc thuc
hién bang cach sir dung chwong trinh Prism (GraphPad). Dit liéu nay 13 phii hop véi
md hinh trc ché mot phan thay vi mé hinh e ché hoan toan néu tong binh phurong thip
hon dang ké bang cach thyc hién phép kiém dinh F. Tuong tw, dit liéu nay 14 phi hop
v6i mé hinh @ ché hai thanh phin thay vi mé hinh tc ché mot thanh phan néu tong
binh phuong thdp hon dang ké bing cach thuc hién phép kiém dinh F. Nong do cua
hop chét thir nghiém tao ra 50% trc ché (ICso) clia lién két cu thé va mirc d¢ Gre ché tdi
da (Imax) dugc xac dinh cho cac thi nghiém riéng 1& véi cing mot mo hinh dugc su
dung cho dit li¢u téng thé va sau d6 cac gia tri trung binh + SEM cua ting thi nghiém
riéng 1€ dugc tinh toan. Picrotoxin déng vai tro 1a dbi chung dwong tinh cho céc
nghién ctru nay vi n6 dd dugc ching minh 1a c6 kha néng wrc ché manh mé su lién két
TBPS.

Céc hop chit khac nhau dugc hodc c6 thé duoc sang loc dé xac dinh hiéu luc cta
ching v6i vai trd 1a chét didu bién lién két [**S]-TBPS in vitro. Céc thr nghiém nay
dugc hodc c6 thé dugc thue hién theo quy trinh & trén.

Trong Bang 2 dudi day, A cho biét ICso cia TBPS (uM) < 0,1 pM, B cho biét ICso cuia
TBPS (M) ndm trong khoang 0,1 uM dén < 1,0 uM, C cho biét ICsp TBPS (uM) 1a >
1,0 uM.

Bang 2.
Hop chét
P , , ICso
sO Cau truc
1 A
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60 A

61

Céc phwong 4n twong dwong va pham vi ciia sing ché

Trong phin yéu cdu bao hd cic mao tir trong tiéng Anh nhu “a”, “an” va “the” c6 thé
c6 nghia 1a3 mot hoac 16n hon mét trir khi dugc chi ra ngugc lai hoac ¢6 b.%mg chirng
chimg minh tir ngit canh 1a khac. Cac yéu cau bao ho hodc phan mo ta bao gdm “hoic”
gifta mot hoac nhiéu thanh phén trong nhém dugce coi thoa méan néu mot, 16n hon mot
hodc tt ca thanh ph?m ciia nhém cé mit, duge st dung hoac céch khéc c6 lién quan
dén san phdm hodc quy trinh nhit dinh trir khi chi ra nguoc lai hodc c6 bing chimg
chimg minh tir ngit canh 14 khac. Sang ché bao gdm céc phuong 4n trong d6 chinh xéac
mot thanh phin ctia nhém c6 mit, duge sit dung hozc ¢6 lién quan dén san phém hodc
quy trinh nhit dinh. Sang ché bao gém cic phuong 4n trong d6 nhidu hon mdt hoic tat
ca cac thanh phén ciia nhom ¢6 mit, duge st dung hodc c6 lién quan dén san phém
hoic quy trinh nhit dinh.

Hon nita, sang ché bao gém tAt ca céc dang bién thé, dang két hop va céc dang hoén vi
trong d6 mot hodc nhiéu gidi han, yéu td, ménh dé va cac thuat nglt mo ta tir mot hodc
nhidu diém yéu ciu bao ho dugc liét ké duoc dua vao diém yéu cau bao ho khic. Vi
du, diém yéu ciu bao ho bit ky phu thudc vao diém yéu cau bao ho khéac c6 thé dugc
stra ddi dé bao gém mdt hodc nhiéu gidi han dugc tim théy trong diém yéu cau bao hod
bat ky khac phu thudc vao cing diém yéu ciu bao ho gbc. Trong d6 cac yéu tb duogc

trinh bay duéi dang danh sach, vi du, trong dinh dang nhém Markush, mdi phan nhém
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ctia cac yéu t6 nay ciing dugc bdc 16, va (cac) yéu td bat ky c¢6 thé bi loai bé khoi
nhém. Néi chung, cin phai hiéu ring, khi sang ché, hoic cac khia canh clia sang ché,
dugc dé cép dén 13 bao gf“)m cac yéu td va/hodc dic diém cu thé, cac phuong an nhét
dinh cua sang ché hodc cac khia canh cia sang ché bao gém, hodc v& co ban bao gbm,
céc yéu td va/hodc dic diém nhu vay. Dé cho don gian, cac phuong 4n d6 chua duoc
néu cu thé & day. Ciing lwu ¥ ring cac thudt ngit “bao gdm” va “chira” duge dy dinh dé
mé va cho phép bao gdm céc yéu td hodic cac bude bd sung. Khi cac khoang duge dua
ra, cac diém ddu cubi duoc bao gdm trong khoang nay. Hon nita, trir khi c6 quy dinh
khac hoic ngit canh thé hién 13 rang khéc ngudi ¢6 hiéu biét trung binh trong linh vuc
nay hiéu 13 khéc, cc gia tri duoc thé hién bai cac khoang c6 thé gia dinh 12 gia tri cu
thé bit ky hodic khoang nho bit ky ndm trong khoang di néu trong cic phuong an khéc
nhau cta sang ché, dén mot phan mudi ciia don vi giéi han duéi cia khodng nay, trir
khi ngit canh r8 rang chi ra khéc.

Don sang ché nay dé cap dén cac bang doc quyén sang ché da dugc cp, cac don séng
ché dugc cong bd, céc bai bao va céc an phém khéc, tit ca déu dugce dua vao ban md
t4 nay bang cach vién din. Néu cé xung dot giita tai liéu tham khao bét ky duge vién
din & day va ban mo ta cla sang ché, thi can phai hiéu theo ban mé sang ché. Ngoai
ra, phuong 4an cu thé bét ky ctia sang ché thudc tinh trang k¥ thuat c6 thé duoc loai trix
mdt cach rd rang khoi mot hodc nhidu diém yéu ciu bao hd bét ky. Béi vi cac phuong
an nhu vay dugc coi 1a dugc biét dén béi nguoi co hiéu biét trung binh trong linh vurc
ndy, cac phuong 4n nay c6 thé dugc loai trir ngay ca khi viéc loai trlr nay khong dugc
néu rd trong ban mo ta nay. Phuong 4n cu thé bét ky ctia sang ché c6 thé dugc loai trir
khoi diém yéu ciu bao ho bét ky, vi bat ky 1y do gi, cho du ¢6 hodc khong lién quan
dén sy ton tai clia tinh trang k§ thuét.

Nguoi co hiéu biét trung binh trong linh vuc k¥ thuit nay sé hiéu réng, hoic c6 thé bibt
chic ngoai viéc chi sit dung thir nghiém thong thuong, cb thé sir dung nhiéu thir
nghiém tuong duong v6i cac phuong an cu thé duoc md ta trong ban mo ta nay. Pham
vi ctia cdc phuong an duge md ta trong ban mo ta nay khong nhim muc dich giéi han
& phdn mé ta trén ddy, ma dugc néu trong phén Yéu ciu bao h dudi day. Ngudi co
hiéu biét trung binh trong linh vuc k¥ thuat nay s& hiéu ring nhitng phwong 4n thay d6i
va stta ddi khac nhau d6i v6i phdn mo ta ndy c6 thé dugc thuc hién ma khong tréch
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khéi tinh than hojc pham vi cla sang ché, nhu duoc xac dinh trong ph‘?ln Yéu céu bao
ho sau day.

Tham khao chéo cic don lién quan

Pon ndy yéu cdu huéng quyén loi dbi voi Pon tam thdi My sb 62/855,435, duge ndp
ngay 31 thang 5 nam 2019, ndi dung cia tai liéu nay dugc dua vao ban mo ta nay bang

cach vién dan toan bo.
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YEU CAU BAO HQ

1. Hop chét c6 Cong thirc (I-e6):

hodc mudi duge dung ctia nd;
trong do:
mdi R22, R?, R152 va R 13 hydro;
R3 13 C13 alkyl khong dugc thé, -CH,OCH3, hodc —CH,0CH,CHs;
R 13 hydro, metyl, hodc etyl;
R*1a-OH;
RY 1a metyl; va

R??1a —CN.

2. Hop chit hoic mudi duoc dung theo diém 1, trong d6 R® 1a metyl, etyl, hodc
propyl.

3. Hop chét hodc mudi dugc dung theo diém 1 hodc diém 2, trong do6 R3 1a metyl.
4, Hop chét hoic mudi dugc dung theo diém 1 hozc diém 2, trong do R3 14 etyl.

5. Hop chét hoic mudi duge dung theo diém 1 hozc diém 2, trong d6 R3 1a propyl.
6.  Hop chat hoic mudi dugc dung theo diém 1, trong d6 R? 1a -CH2OCHs.

7. Hop chét hodc mubi dugc dung theo didm 1, trong d6 R? 1a -CH2OCH,CHs.
236
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8. Hop chit hoic mubi duoc dung theo diém bét ky trong s6 cac diém tir 1 dén 7,

trong d6 R' 1a hydro.

9. Hop chét hozic mubi dugc dung theo diém bat ky trong sé cac diém tir 1 dén 7,

trong d6 R" 13 metyl.

10.  Hop chét hozic mubi duge dung theo diém bat ky trong s& cac diém tir 1 dén 7,
trong d6 R" 12 etyl.

11.  Hop chét hodc mubi dugc dung theo diém 1, trong d6 hop chét c6 Cong thire (I-

¢6) dugc chon tu:

Hop chét so Céu tric
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Hop chét sd CAu triic

11

15

24

26

29
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Hop chat sO CAu tric

42

44

hodc muoi dugc dung cua no.

12. Hop chét c¢6 cong thuc:

13.

14. Hop chét c6 cong thic:
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15.

16.

17.

18.

Hop chét ¢6 cong thirc:

Hop chét c6 cong thirc:

53441
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19.  Mubi dugc dung cta hop chét c6 cong thuc:

20.

21.

22.




23.

24.

25.

26.

27.

53441

Mubi duoc dung ctia hop chit c6 cong thirc:

Hop chét c6 cong thirc:

~ (1"
HO H

Mubi duge dung cta hop chét c6 cong thirc:

Mudi dugc dung ctia hop chét ¢6 cong thuc:
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28.

29.

30.

31.  Mubi dugc dung cta hop chét c¢6 cong thuc:
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32. Ché phém dugc chira luong hiru higu c6 tac dung tri liéu cia hgp chét hoic

mudi duge dung theo didm bét ky trong s6 cac didm tir 1 dén 31 va ta duge dugc dyung.
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