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Tham chiéu chéo dén cac don lién quan

Pon nay yéu ciu hudng quyén uu tién tir Don yéu cu cap Bing sang ché tam
thoi My sb 62/752,635, 62/884,993, va 62/910,058, dugc ndp lan lugt vao ngiy
30/10/2018, 09/08/2019 va 03/10/2019, ma cac don nay dugc két hop tron ven vao

day bang cach vién dan.

Linh vwe k§ thuat dwoc dé cap

Séng ché dé cap dén cac hop chét diéu chinh hoat tinh cua kinaza phu thudc
cyclin 9 (CDK9), dugc pham chira cac hop chat nay va phuong phap st dung céc
hop chit va/hoic dugc pham dé diéu tri, cai thién va/hozc phong ngira cac bénh phat
sinh tir hoat tinh ciia CDK9, vi du nhu, cac bénh tdng sinh (hyperproliferative), cac

bénh truyén nhidm do virut gay ra va cdc bénh tim mach.

Tinh trang k¥ thuat cia sang ché

Ho kinaza phu thudc vao cyclin (CDK) cua protein la nhitng co quan diéu tiét
chinh cta chu ky té bao va qua trinh phién mi gen. Chu ky té bao 1a co ché diéu tiét
té bao vé dinh thoi phat trién té bao va phan bao. Chu ky té bao 1a qua trinh ¢ nhiéu
yéu td huéng dén su tang sinh clia té bao théng qua mot loat cac diém kiém soat dé
sta chita céc ton thuong ciia ADN, rdi loan di truyén va céc 16i khac. Nonhuman
Primates in Biomedical Research (T4i ban lan thir hai, 2012). Mdi giai doan dugc
didu chinh boi su két hop cua cyclin va cdc CDK, noi ma cac CDK phosphoryl héa
mot bo cyclin cu thé dé kich hoat su xAm nhdp vao giai doan tiép theo ctia chu ky té
bao. Cell Cycle Merri Lynn Casem BA, PhD, trong Case Studies in Cell Biology,

2016. Sy tich liiy céc protein cyclin thong qua viéc diéu tiét phién mi cyclin mARN
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lam chirc nang “cong thc sinh hoc” dé bat va tht cAc CDK va di chuyén t€ bao tlr giai
doan nay sang giai doan tiép theo. Id.

CDK 1, 2, 3, 4 va 6 quy dinh thoi gian ctia chu ky phan bao trong khi CDK 7
va CDK 9 diéu tiét hoat dong phién ma thong qua viéc diu tiét ARN polymeraza I1
qua qué trinh phosphoryl hoa vung dAu cudi carboxy ctia no. Lucking, et al.,
ChemMedChem 2017, 12, 1776— 1793.

CDKO kiém soat hoat dong phién ma cia cac protein gy bénh ung thu quan
trong nhu AR, MYC, MCL-1 va BCL-2 va kich thich c4c yéu t6 phién ma gay viém
nhu NFkB va STATS3. Gregory et al., Leukemia. 2015 Jun; 29(6): 1437-1441;
Krystof, ét al., Curr Pharm Des. 2012 Jul; 18(20): 2883-2890. CDKO9 tao ra cAu trac
dimer di thé (heterodimer) vGi mot trong bdn dbi tac cyclin (cyclin T1, cyclin K,
cyclin T2a, hodc cyclin T2b) duge goi la nhan t6 kéo dai phién ma duong tinh
(positive transcription elongation factor — P-TEFb). ARN polymeraza II tam diung
phién ma mARN sau 20-40 nucleotit doc theo trinh tu mau ADN do su tuong tac cua
c4c nhan td kéo dai Am tinh, déng vai trd nhu méot co ché kiém soat diéu tiét chinh
dé phién ma cac gen cam tng nhanh chong. P-TEFb khéc phuc viéc tam ding ARN
polymeraza II bang qua trinh phosphoryl héa ving dau cudi carboxy ciia ARN
polymeraza II, va bat hoat cac nhan td kéo dai 4m tinh. Cac hop chit nham dich
CDK9 va P-TEFb hién dang duoc nghién ctru 1am sang. Hoat tinh enzym ctua CDK9
rat quan trong dé kich thich su kéo dai qua trinh phién mi cta hau hét cac gen ma
hoéa protein. Krystof, et al., Curr Pharm Des. 2012 Jul; 18(20): 2883-2890.

Mot sb chit e ché CDK c6 cau tric 18i di vong da dugce phat trién. Vi du,
khung purin 1a ngudn cung cAp chét tic ché CDK duoc phat trién dé diéu tri bénh ung
thu, bao gdm seliciclib (Cyclacel Pharmaceuticals, Inc) va cac dan xuét purin khac.
S.C. Wilson et al., Bioorg & Med Chem 2011 Nov; 19(22): 6949-6965. Bén canh
CDKO9, cac din xuét purin ndy cling nham dich CDK7 va CDK2, trong khi su trc ché
CDK2 gy ra nhitng lo ngai v& tinh an toan va doc tinh. Cac chét e ché CDK9 dua

trén 16i triazin cling dd dugc phat trién, vi du nhu, Atuveciclib. Lucking et al.,

.

Z
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ChemMedChem 2017, 12, 1776-1793. That khong may, diéu tri bing chét tc ché
CDK9 van tuong dbi khong thanh cong va gay ra nhiéu tac dung phu. Morales et al.,
Cell Cycle 2016, vol. 15, no. 4, 519-527. Vi vay, c6 nhu cAu dbi voi cac chét e ché
CDK9 méi dé diéu tri cac bénh qua trung gian do CDK9 gy nén.

Ban chit k§ thuit ciia sang ché
Theo phuong an thyc hién sang ché, sang ché dé xudt pyrazolo[1,5-
a]pyrimidin, va cac dan xuit cta ching, 1a chat uc ché CDKO.

Theo phuong an thuc hién sang ché, sang ché dé& xuét hop chét co cong thic

(I):
R
R2 N
/ N/ \ R3
\ —
R! N
R (D)

hodc mudi dugc dung ctia ching, trong do:

R!' 1a C1-C6 alkyl, C3-C6 xycloalkyl, tetrahydrofuranyl, hodc
tetrahydropyranyl, dugc thé tuy y tai bét ky vi tri nao béi mot hodc nhiéu chat trong
sé D, halo, R7CO,R®, CO,R®, COH, R’CO,H, NH,, NHR®, OH, OR?, SH, SR?,
NHCORS, NHSO,R?, SO,NH,, SO,NHR?,

hozc R!1a NH,, NHR®, OH, OR®, NHCORS, NHSO,R?, SO,NH,, SO,NHR?,

hoic R! va R? cling tao ra C5-C6 xycloaryl dugc dung hop, dugc thé tuy ¥ tai
bét ky vi tri nao béi mot hodc nhiéu chét trong sb D, halo, NH,, NHR®, NR’R®, OH,
ORS$, SH, SR8, NHCOR?, NHSO,R®, SO,NH,, hodc SO,NHR?;

R2, R, R* va R® doc lap (khong phu thudc vao 1an nhau) 12 H, D, halo, hodc
C1-C5 alkyl hodc C3-C6 xycloalkyl duge thé tlly ¥ tai bat ky vi tri ndo béi mot hodc
nhidu chat trong sé D, halo, NH,, NHR®, NR'R®, OH, OR?®, SH, SR’, NHCOR’,
NHSO,R3, SO,NH,, hozic SO,NHR?,
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hodc R3 va R* ciing tao ra C5-C6 xycloaryl dugc dung hop, duoc thé tuy v tai
bét ky vi tri nao bdi mét hoic nhidu chét trong s6 D, halo, NH,, NHR®, NR'R?, OH,
ORS, SH, SR®, NHCOR®, NHSO;R?, SO.NH,, hodc SO,NHR?;

hoic R2 va R’ ciing tao ra C5-C6 xycloaryl duge dung hop, duoc thé thy v tai
bét ky vi tri nao bdi mot hodc nhidu chit trong s6 D, halo, NH,, NHR®, NR'R®, OH,
ORS, SH, SR8, NHCOR®, NHSO,R®, SO,NH,, hodc SO,NHRS;

R 1a H hoic D;

R’ 1a (CHy), trong do n 1a s6 nguyén tur 1 dén 6; va

R® 14 C1-C6 alkyl hoic C3-C6 xycloalkyl, duge thé tly ¥ tai bat ky vi tri ndo
b6i mot hoac nhidu chét trong s6 D, halo, OH, SH, hodc NHo.

Theo phuong an khac, trong hop chét hoic mubi cua chiing theo cong thirc (),
R!1a C1-C6 alkyl ho@ic C3-C6 xycloalkyl, dugc thé thy v tai bét ky vi tri nao boéi
NH,, hoic R'1a NHCOR?; R?, R?, R*, va R 1a H; R°1a xyclobutyl, xyclopentyl, hodc
xyclohexyl, dugc thé thy v tai bat ky vi tri ndo béi D, NH,, OH, NHR?, OR8, hoic
cac két hop ciia chiing; va R® 1a C1-C4 alkyl.

Theo phuong an khac nita, trong hop chét hodc mubi ciia chiing theo cong thirc
(D), R! 12 metyl, etyl, isopropyl, sec-butyl, 3-pentyl, xyclopropyl, xyclopentyl, hoéc
NHCOCH;; R, R3, R, va R1a H; va R® 1a xyclobutyl, xyclopentyl hodc xyclohexyl,
duoc thé thy ¥ tai bat ky vi trf ndo boi NHo.

Hop chit co thé & dang ché pham chtra chat mang dugc dung.

Theo phuong an khéc, sang ché dé_xuét cac phuong phap diéu tri, phong nglra
hoic cai thién céc bénh qua trung gian do CDK9 gay nén, chang han nhu cac bénh
tang sinh (vi du: bénh ung thu), cac bénh truyén nhiém do virut gy ra va cac bénh
tim mach, bang cach dung mdt lugng hiéu qua cua dAn xuét pyrazolo[1,5-a]pyrimidin

duoc mo ta trong tai liéu nay cho doi tugng c6 nhu cau.

MG ta chi tiét sing ché
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Theo phuong an thuc hién, hop chit duoc mo trong tai liéu nay c6 kha ning
sir dung trong cac ché phdm hodc phuong phap duge mo ta trong tai liéu nay bao
gdm, hoic vé& co ban gdbm c6 hop chét theo cong thire (I) hodc mudi cia chiing. Theo

mot khia canh, ché phém duoc bao ché dudi dang duoc phém hodc dang hinh thiec.

RS RS

~ N e

R2 N
~

/ N \ R3

N =~
R! N

R (D)

Bat ky hop chét nao duoc mo ta qua coéng thic (I) hodc duogc thé hién dudi
dang hop chit cu thé c6 thé 1a ddng phan lap thé don 1& hodc hdn hop cac déng phan
1ap thé c6 thé c6. Vi du, néu cacbon bét dbi don c6 mat, thi hop chét c6 thé 1 dong
phén 14p thé (S) hodc (R), dbi véi cacbon bat dbi, hogc hop chét ¢6 thé 1a hdn hop
~ khong chtra chét triét quang (non-racemic) clia ddng phan (S) va (R), hodc hop chét
¢6 thé 13 dong phan (S) don 1é hodc ddng phan (R) don Ié. Néu hop chit chira nhiéu
hon mot cacbon bt dbi, thi hop chét co thé 12 mot dong phan khong d6i quang don
1& hodc 14 hon hop cla cac ddng phan khong d6i quang.

Thuat ngtr "mudi" c6 nghia la mudi dugce dung, vi du nhu, mudi hydroclorua.
“Mubi duge dung” 1a mudi gilt nguyén hoat tinh ctia hop chit ma khong c6 tac dung
phu dang ké. Vi du vé cac mudi duoc dung bao gém mudi cta axit hitu co hodc vo
co, vi du nhu: axit hydroclorua, axit sulfuric, axit metansulphonic, axit fumaric, axit
maleic, axit succinic, axit axetic, axit benzoic, axit oxalic, axit xitric, axit tartaric,
axit cacbonic, axit phosphoric, axit trifloaxetic va axit formic. Mubi c6 thé chira mot
hozic nhidu duong lugng axit cho mdi hop chat, tic 13 hop chit c6 thé & dang mudi
diclorua.

Cac hop chit hoat tinh dugc boc 16 cling ¢ thé & dang hydrat ctia chiing. Thuét
nglt “hydrat” bao gém, vi du nhu, hemihydrat, monohydrat, dihydrat, trihydrat va
tetrahydrat.
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Cac hogp chét theo sang ché c6 thé thé hién su phong pht vé dong vi tu nhién
cua ching, hodc mot hodc nhiéu nguyén t ¢6 thé duoc 1am giau nhan tao trong dong
vi cu thé ¢o cling s6 nguyén tir, nhung khdi lwgng nguyén ti hodc s6 khédi khac voéi
khdi luong nguyén tir hodc s& khéi chu yéu duge tim thiy trong tu nhién. Sang ché
bao gdm tét ca cic bién thé dong vi thich hop cua cac hop chét duge mo ta & day.

“Alkyl” ¢6 nghia 1a cac hydrocacbon béo béo hoa mach nhanh va mach thang,
va xéc dinh s6 nguyén tit cacbon nhu trong “C1-C6 alkyl” c6 nghia la tht ca cac dong
phan cta ching c6 1, 2, 3, 4, 5, hoédc 6 cacbon trong su sép Xép mach théng hodc
mach nhanh. Do d6, “C1-C6 alkyl” bao gdm metyl, etyl, n-propyl, i-propyl, n-butyl,
~ t-butyl, i-butyl, v.v.

“xycloalkyl” c6 nghia 14 cac hydrocacbon béo bao hoa mach vong véi s6 lugng
cacbon duoc xac dinh.

“D” ]a doteri (deuterium).

“Halo” ¢6 nghia la nhom thé halogen, vi du nhu, F, Cl hoéc Br.

Vi du vé cac hop chét theo cong thire (I) bao gom:
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“Lugng hiéu qua” hodc “lugng c6 hiu qua didu tri” 1a luong hop chét hoc

ché pham du dé tao ra ket qua ¢ loi hodc mong muon nhu duge md ta trong tai liéu

nay khi duge ap dung cho dbi tugng. Cac dang bao ché, ché do 4p dung va lugng

lidu lwong hiéu qua co thé duogc xac dinh theo kinh nghiém va viéc dua ra cac xac
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dinh nhu vay nim trong hiéu biét trung binh vé linh vuc. Nhing ngudi co héu biét
trung binh trong linh vuc nay hiéu rang luong liéu luong sé& thay ddi theo duong 4p
dung, tdc d6 bai tiét, thoi gian diéu tri, dic tinh cua bat ky loai thudc ndo khac dang
duoc ap dung, tudi, kich thudc va loai dong vat c6 vi, vi du nhu, bénh nhén la con
nguoi, va cac yéu t twong tu da biét trong linh vuc y hoc va thi y. No6i chung, lidu
luong pht hop s€ 1a luong lidu luong hop chét thip nhit cé hiéu qua dé tao ra tac
dung mong mudn ma khong c6 hodc co rat it tac dung phu.

Vi du thich hop, khong gidi han vé lidu lugng ctia cac hgp chit theo séng ché
1a tir khoang 1 ng/kg dén khoang 1000 mg/kg, chéng han nhu tir khoang 1 mg/kg dén
khoang 100 mg/kg, bao gbm tir khoang 5 mg/kg dén khoang 50 mg/kg. Liéu luong
tidu bidu khac cua chat e ché PI3K gom khoang 1 mg/kg, 5 mg/kg, 10 mg/kg, 15
mg/kg, 20 mg/kg, 25 mg/kg, 30 mg/kg, 35 mg/kg, 40 mg/kg, 45 mg/kg, 50 mg/kg,
60 mg/kg, 70 mg/kg, 80 mg/kg, 90 mg/ke, 100 mg/kg, 125 mg/kg, 150 mg/kg, 175
mg/kg, 200 mg/kg, 250 mg/kg, 300 mg/ke, 400 mg/kg, 500 mg/kg, 600 mg/kg, 700
mg/kg, 800 mg/kg, 900 mg/kg, hodc 1000 mg/kg.

Phuong 4n khac theo sang ché 12 duoc pham dé diéu tri bénh qua trung gian
do CDK9 gy nén. Bénh qua trung gian do CDK9 gay nén co thé 1a bénh ting sinh
(vi du nhu: bénh ung thu), bénh truyén nhiém do virut gdy ra hodc bénh tim mach.
Vi du bao gdm bénh bach ciu nguyén bao tiy cép tinh, ung thu biéu md phiic mac
nguyén phat, bénh bach ciu thé lympho man tinh, bénh da u tiy tai phat, u lympho
khong Hodgkin, bénh bach cau nguyén bao lympho cap tinh, bénh bach cau kiéu hai
ban cu cép tinh, ung thu vi tién trién, ung thu phoi khong phai t& bao nho, ung thu
gan nhu ung thu biéu md té bao gan, va khéi u tién tién dang ran. Dic biét, cac hop
chit nay ¢6 thé dugc ding dé diéu tri bénh ung thu do bidu hién khéng binh thuong
ctia MY C- hodic MCL-1, bénh 4c tinh huyét hoe hodc khéi u ran.

Dugc phém chita chét mang dugc dung va lugng hi¢u qua cua cac hop chét

dugc mo ta trong tai liéu nay.
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Duoc pham theo sang ché c6 thé duoc ap dung theo bét ky cach thirc mong
mudn va hiéu qua nao: dé uéng, hoac duéi dang thudc m& hoic thudc nhé dé dung
tai chd cho mét, hozic dé dung ngoai duong tiéu hda hodc viéc ap dung khéc theo bét
ky cach thire thich hgp nao nhu trong phuc mac, duéi da, cuc bo, trong da, qua duong
ho hép, trong phéi, truc trang, Am dao, dudi ludi, trong bép/ co, trong tinh mach, trong
dong mach, nd1 tiry mac (intrathecal) hodc trong hé bach huyét. Ngoai ra, dugc phém
theo sang ché c6 thé dugc ap dung két hop voi cac phuong phap diéu tri khac. Dugc
pham theo sang ché ¢6 thé duoc bao nang hodc duge bao vé bang cach khéc chéng
lai dich tiét ctia da day hofic cac chét tiét khac, néu mudn,

Duogc phém theo sang ché 1a chit dugc dung va chira mgt hodc nhiéu thanh
phan hoat tinh trong hon hop voi mdt hodc nhiéu chit mang dugc dung va, tuy y,
mét hodc nhidu hop chét, thudc, thanh phan va/hodc chét khic. B4t ké 16 trinh ap
dung dugc lya chon la gi, cac chét/hop chét theo sdng ché dugc bao ché thanh cac
dang liéu lugng dugc dung bing cac phuong phéap thong thuong ma nhiing nguoi co
hiéu biét trung binh trong linh vyc k¥ thuat da biét bang viéc dung cac chit mang
duoc dung ndi tiéng trong linh vyc nay (xem Remington, The Science and Practice
of Pharmacy (An ban 14n thir 21, Lippincott Williams va Wilkins, Philadelphia, Pa.)
va The National Formulary (American Pharmaceutical Association, Washington,
DC)) va bao gbm céc loai duong (vi dy: lactoza, sucroza, mannitol va sorbitol), tinh
bot, cac ché pham xenluloza, canxi phosphat (vi du nhu: dicanxi phosphat, tricanxi
phosphat va canxi hydro phosphat), natri xitrat, nude, dung dich nuéc (vi du nhur:
nuéc mudi, dung dich tiém truyén natri clorua, dung dich tiém truyén Ringer, dung
dich tiém truyén dextroza, dung dich tiém truyén dextroza va natri clorua, dung dich
tiém truyén Ringer lactac), rugu (vi du nhu: ruou etyl, ruou propyl va rugu benzyl),
polyol (vi dy nhu: glyxerin, propylen glycol, va polyetylen glycol), este hiru co (vi
du nhu, etyl oleat va tryglyxerit), polyme phan hity sinh hoc (vi du nhu, polylactic-
polyglycolic, poly(orthoeste) va poly(anhydrit)), chét két dinh dan hoi, liposom, vi

cAu (microspheres), dau (vi du nhu: ngo, mam, 6 liu, thau dau, vung, hat bong va
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lac), bo ca cao, cac loai sap (vi du nhu: sap dat - suppository waxes), parafin, silicon,
hoat thach (talc), silicylat, v.v. M3di chit mang dugc dung dugce sir dung trong dugc
phim theo sang ché 13 "chép nhan dugc" theo nghia la tuong thich véi céac thanh
phan khic cla ché pham dugc bao ché theo cong thitc va khong gy hai cho d6i
tuong. Chét mang phu hop voi dang bao ché d3 chon va 19 trinh 4p dung du kién
duge biét t6i trong linh vuc nay, va chit mang dugc chép nhén cho dang bao ché da
chon va phuong phap ap dung c6 thé duge xac dinh bing hiéu biét trung binh trong
linh vuc k¥ thuat.

Dugc pham theo sang ché c6 thé, tuy v, chira céc thanh phan va/hoic chét bd
sung thudong dugc dung trong céc duoc pham d6. C4c thanh phan va chét nay duogc
biét dén trong linh vuc k¥ thudt va gbm c6 (1) chAt don hodc chét bd sung, chang han
nhu tinh bdt, lactoza, sucroza, glucoza, mannitol va axit silicic; (2) chét lién két,
ching han nhu carboxymetylxenluloza, alginat, gelatin, polyvinyl pyrrolidon,
hydroxypropylmetyl xenluloza, sucroza va chét cay keo; (3) chét gitr am, ching han
nhu glyxerin; (4) cac chat phan huy, ching han nhu thach tring (agar), canxi
cacbonat, khoai tiy hoac tinh bot sén, axit alginic, mot sb silicat, natri tinh bot
glycolat, natri carboxymetyl xenluloza lién két chéo va natri cacbonat; (5) chit 1am
cham dung dich, ching han nhu paraffin; (6) chét tang hip thy, chang han nhu cac
hop chét amoni béc bdn; (7) chét 1am uét, chang han nhu ruou cetyl va glyxerin
monostearat; (8) chét hép thu, chéng han nhu cao lanh va sét bentonit; (9) chit boi
tron, ching han nhu hoat thach, canxi stearat, magie stearat, polyetylen glycol ran,
va natri lauryl sulfat; (10) cac chét tao huyén ph, ching han nhu rugu isostearyl
dugc etoxyl héa, polyoxyetylen sorbitol va este sorbitan, xenluloza vi tinh thé, nhom
metahydroxit, bentonit, thach tring va nhya tragacan; (11) chit dém; (12) ta duoc,
chéng han nhu lactoza, duong siia, polyetylen glycol, m& dong thuc vat, dau, sap,
paraffin, bo ca cao, tinh bot, nhya tragacan, dan xuét xenluloza, polyetylen glycol,
silicon, bentonit, axit silicic, hoat thach, salixylat, kém oxit, nhém hydroxit, canxi

silicat, va bot polyamit; (13) chét pha lodng tro, ching han nhu nuGe hodc cac dung
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moi khac; (14) chit bao quan; (15) cac chAt hoat dong bé mit; (16) chét phan tan;
(17) chét kiém soat giai phéng hodc lam chdm qué trinh hép thy, chéng han nhu
hydroxypropylmetyl xenluloza, chét nén polyme khac, polyme phan huy sinh hoc,
liposom, vi cAu, nhdm monostearat, gelatin, va sap; (18) chét 1am duc; (19) chét bd
trg; (20) chit 1am uét; (21) chat tao nhil twong va chét tao huyén phu; (22), chét hoa
tan va chét nhii héa, chang han nhu rugu etyl, rugu isopropyl, etyl cacbonat, etyl .
axetat, ruou benzyl, benzyl benzoat, propylen glycol, 1,3-butylen glycol, dau (dac
biét, hat bong, lac, ngo, ddu mam, 6 liu, thiu dau va me), glyxerin, ruou
tetrahydrofuryl, polyetylen glycol va cac este clia axit béo clia sorbitan; (23) chét
day, chéng han nhu cloflohydrocacbon va hydrocacbon khong thay thé dé bay hoi,
ching han nhu butan va propan; (24) chét chéng oxy héa; (25) céc chit 1am cho ché
phém duoc bao ché theo cong thirc déng troong v6i méu cia nguoi nhan du kién,
chéing han nhu dudng va natri clorua; (26) chét 1am dic; (27) vat liéu phu, chang han
nhu lexithin; va (28) chét tao ngot, chét tao vi, chét tao mau, chét tao huong va chét
bao quan. Mbi thanh phﬁn hoac chét 1iéu nhu vay phai "dugc chép nhin" theo nghia
14 tuong thich voi cac thanh phan khéc cua ché phdm dugc bao ché theo cong thirc
va khong géy hai cho dbi tugng. Céc thanh phan va chét liéu phu hgp véi dang bao
ché d3 chon va 16 trinh 4p dung du kién da duoc biét rd trong linh vyc k¥ thuét, va
cac thanh phén va chét liéu duoc chép nhan cho dang bao ché da chon va phuong
phap ap dung cd thé dugc xac dinh bang hiéu biét trung binh trong Iinh vuc nay.
Dugc phém thich hop dé str dung qua duong miéng co thé & dang vién nang,
vién nhén, vién tron, vién nén, dang bat, dang hat, dung dich hoéc huyén phu trong
chét 16ng c6 nudce hodc chét 16ng khong nudc, dudi dang nhil tuong dau trong nuéce
hoac nudc trong dau, dudi dang con ngot hogc siro, dudi dang keo thom, dudi dang
vién thudc to, thudc té hodc bot nhdi. Céc ché phém dugc bao ché theo cong thirc
nay co thé dugc bao ché bang cac phuong phap da biét trong linh vyc k¥ thuét, vi dy
nhu, bing c4c quy trinh trang chao, trdn, tao hat hodc lam dong kho théng thuong.
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C6 thé bao ché cic dang bao ché rén dé st dung qua duong miéng (vién nang,
vién nén, vién tron, vién boc dudng, dang bot, dang hat va loai twong ty), vi du nhu,
béng cach tron (cac) thanh phan hoat tinh v&i mét hodc nhiéu chit mang dugc dung
va, tuy v, mdt hodc nhiéu cht don, chét bd sung, chét lién két, chét giit Am, chat phan
huy, chét lam cham dung dich, chét tang hép thu, chét lam udt, chét hép thu, chét bbi
tron va/hodc chit tao mau. Céc ché phém rén thudc loai tuong tu c6 thé dugc st dung
lam chét don trong vién nang gelatin mém va clng bang cach st dung ta duge phi
hop. Vién nén cd thé duoc tao ra bang cach nén hodc duc, tly y v6i mot hodc nhiéu
thanh phﬁn phu. Vién nén dugc nén co thé duoc bao ché béng céach st dung chit lién
két thich hop, chit béi tron, chét pha lodng tro, chét bao quan, nhom té duoc ra, chét
hoat dong bé mit hodc chét phan tan. Vién nén dugc dic co thé dugc tao ra b%mg
cach duc trong may thich hop. Vién nén va céc dang bao ché rin khac, chang han
nhu vién boc duong, vién nang, vién tron va dang hat, 6 thé tuy y dat duoc hodc bao
ché v6i 16p phi va vo, ching han nhu 16p phu rudt va cac 16p phu khac da biét 13
trong linh vyc bao ché duoc phém. Chung cling c6 thé duoc bao ché dé tao ra su giai
phong cham hodc dugc kiém soat cua thanh phﬁn hoat tinh trong d6. Vi du, chung
¢4 thé duoc khir trung béng cach loc qua bd loc giit vi khuan. C4c ché pham nay ciing
c6 thé chira cdc chat 1am duc tiy y va co thé 12 mot ché pham sao cho chung chi giai
phoéng thanh phan hoat tinh, hodc theo cich wu tién, trong mdt phén nhat dinh cta
dudng tiéu héa tlly ¥, theo cach tri hodn. Thanh phan hoat tinh cling ¢6 thé ¢ dang
duoc bao nang vi mo.

Céc dang bao ché long dé st dung qua duong migng bao gbm nhii twong, vi
nhil twong, dung dich, huyén phu, siro va cdn ngot dugc dung. Cac dang bao ché
long co thé chira cic chét pha lodng tro thich hop thuong duge sir dung trong linh
vuc nay. Bén canh chét pha loang tro, ché pham st dung qua duong miéng cling c6
thé bao gém cac chét bb tro, chéng han nhu chit 1am uét, chét tao nhii tuong va chét
tao huyén phu, chét tao ngot, chét tao vi, chit tao mau, chét tao hwong va chét bao

quan. Cac huyén phu c6 thé chura cc chét tao huyén phu.
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Duoc phé\m dung dé str dung trong truc trang hogdc am dao co thé dugc tao ra
dudi dang thubc dan, c6 thé duoc bao ché ban g cdch tron mot hodc nhiéu thanh phﬁn
hoat tinh v41 mot hodc nhiéu chit mang khéng kich thich thich hop ¢ dang rén tai
nhiét d6 phong, nhung & dang léng tai nhiét do co thé va do do, s& tan chay trong
truc trang hodc khoang Am dao va giai phong hop chét hoat tinh. Dugc pham thich
hop dé str dung qua 4m dao cling bao gdm vong nang, nut gac, dang kem, dang gel,
dang bdt nhio, dang bot hodc ché phém dang xit c6 chira cac chit mang duoc dung
nhu d3 biét trong linh vuc k§ thuét 1a thich hop.

Cac dang bao ché dé dung tai chd hodc qua da bao gém thubc bot, thude xit,
thudc md, thube nhao, thudc kem, thudc rua, gel, dung dich, miéng dén, thudc nhé
va thudc hit. (Cac) chat hoat tinh/(cac) hop chit co thé duoc tron trong diéu kién vo
trung vo1 chAt mang duoc dung thich hop. Thubc mé&, thude nhio, thude kem va gel
6 thé chira ta dugc. Thudc bot va thude xit c6 thé chira ta dugc va chét déy.

Duoc pham thich hop dé st dung ngoai dudng tiéu hoa bao gém mot hodc
nhiéu (cac) chat/(cac) hop chét két hop voi mot hoac nhiéu dung dich chira nuge
hoic dung dich khong chira nudc, thé phan tén, huyén phu hodc nhil tuong déng
truong, vo trung duogc dung hodc bot vo trung co thé dugc hoan nguyén thanh céc
dung dich hodc chét phén tan tiém vo tring ngay trude khi sir dung, c6 thé chira chat
chbng oxy hoa, chét dém, chét hoa tan thich hop lam cho ché phém duoc bao ché
theo cong thtrc dang truong véi méau cta ngudi nhén du kién, hodc chét tao huyén
phit hodic chét lam dic. C6 thé duy tri tinh luu dong thich hop, vi du nhu, bang viéc
diing vat liéu pht, bang cach duy tri kich thudc hat can thiét trong truong hop phan
tan, va bang cach st dung chét hoat dong bé mat. Céc ché pham nay cling c6 thé
chita cac chét bb tro thich hop, ching han nhu chat lam wét, chat tao nhil tuong va
chét phan tan. N cling co thé dugc mong mubn bao odm céc chit dang truong. Ngoai
ra, su hép thu kéo dai ciia dang dugc phém tiém duoc cb thé c6 duge béng cach thém

cac chat tri hon su hap thu.
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Trong mot s6 truong hop, dé kéo dai hiéu qua cua thude (vi dy, duogc pham
duge bao ché theo cong thic), diéu thudng mong mudn 13 1am chim sy hap thu cua
thube khi tiém dudi da hodc tiém bap. Piéu nay c6 thé dugc thyc hién bang cach str
dung huyén phu long cua vat liéu dang tinh thé ho#c vé dinh hinh c6 do hoa tan trong
nudc kém.

Tdc d6 hép thu cua chit hoat tinh/thudc sau d6 phu thudc vao tdc do hoa tan
cua nod, do do, co thé phu thudc vao kich thude tinh thé va dang tinh thé. Ngoai ra,
viéc 1am cham muc hép thu ctia mot chat/thudc dung ngoai duong tiéu hoa co thé
duoc thuc hién bﬁng cach hoa tan hodc tao huyén phu chét hoat tinh/thudc trong chét
din dang dau. Cac dang bao ché tiém phong thich chim c6 thé dugc bao ché bang
cach tao ra cac chat nén dugc bao vi nang cua thanh phan hoat tinh trong cac polyme
phan hiy sinh hoc. Tuy thude vao ty 1€ cia thanh phan hoat tinh v6i polyme va ban
chét ctia polyme cu thé dugc sir dung, tdc d6 giai phong thanh phan hoat tinh ¢6 thé
duge didu chinh. Céc dang bao ché tiém phong thich cham ciing dugc bao ché bing
cach dit thube trong liposom hogc vi nhii twong tuong thich véi md trong co thé. Vi
dy, vat liéu tiém co thé dugc khtr tring béang céch loc qua bd loc gift vi khuan.

Céc ché pham dugc bao ché theo cong thire ¢o thé dugc trinh bay trong cac
vat chira kin liéu luong don vi hodc da lidu luong, vi du nhu, 6ng va lo, va ¢é thé
dugc bao quan trong diéu kién dong kho chi cin bd sung chat mang dang long vo
tring, vi du nhu nude 8 tiém, ngay trude khi st dung. Céc dung dich va huyén phu
tiém lan rong cd thé dugc bao ché tur bét, hat va vién nén vo trung thude loai dugc
mo ta ¢ trén.

Nhu dugc st dung & day, "dbi tuong" 1a dong vét cd vu, t5t hon 13 con ngudi.
Ngoai con ngudi, cac loai dong vat ¢6 vu trong pham vi sang ché bao gom, vi du,
dong vat nong nghiép, dong vat nudi, dong vat thi nghiém, v.v. Mot s6 vi du vé dong
vat ndng nghiép bao gém bo, lon, ngua, dé, v.v. Mot s6 vi du vé ddng vat nudi bao
gém ché, méo, v.v. Mot sb vi du vé dong vat thi nghiém bao gém chuodt céng, chudt

nhat, thd, chudt lang, v.v.
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Nhu duge st dung & ddy, cac thuat nglr “didu tri”, “tri liéu”, “chira tri” va céc
bién thé ngit phép cia ching c6 nghia la budc mot c4 nhan phai tuan theo mot quy
trinh, phac do, qua trinh hodc bién phap khéc phuc, trong d6 dugc mong mudn 12 dat
dugc phan Gmg sinh ly hoac két qua & ddi tuong do6, vi du nhu, bénh nhéan. Cu thé,
c4c phuong phéap va ché pham theo séng ché c6 thé duge dung dé 1am cham sy phat
trién cua cac triéu chimg bénh hoac tri hoén sy khoi phat ctia bénh hodc tinh trang
bénh, hodc ngdn chédn sy tién trién cua bénh. Tuy nhién, vi moi ddi tuong duogc didu
tri c6 thé khong dép Umg voi mot quy trinh, phéc dd, qua trinh hodc bién phap didu
tri cu thé, nén viéc diéu tri khong doi hoi phai dat dugc két quéa hodc dap Umg sinh ly
mong mudn & timg déi tugng hodc moi doi tuong, vi dy, bénh nhan, dan s6. Do do,
mot dbi tuong hoic d6i tuong nhét dinh, vi dy, bénh nhén, dan s6 c6 thé khong dap
{mg hodc dap tng khong diy di véi viée dieu tri.

Nhu duge sir dung & day, cac thuat ngit “cai thién”, “tr& nén tot hon” va céc
bién thé ngft phap cua ching c6 nghia 1a lam giam murc do nghiém trong cta cac
tridu chimg bénh ¢ doi tugng.

Nhu duoc st dung & ddy, céc thudt ngft “ngén ngura”, “ngdn chan” va cac bién
thé ngit phap cia chung c6 nghia la ap dung hop chét hodc ché pham theo sang ché
cho déi twong chua duge chin doan 1a mac bénh hodc ¢6 tinh trang bénh tai thoi
diém‘s& dyng, ma nguoi dugce du kién c6 thé phét trién bénh hodc tinh trang bénh
hodc bi tang nguy co méc bénh hodc tinh trang bénh. Vigc ngén ngira ciing bao gébm
viéc ap dung it nhét mot hop chét hodic ché phim theo sdng ché cho nhing dbi tuong
dugc cho 14 ¢6 khuynh hudéng méc bénh hoic tinh trang bénh do tudi tac, tién st gia
dinh, cac bat thuong vé di truyén hodc nhiém séc thé, do su c6 mit cua mot hodc
nhiéu du hiéu sinh hoc d6i v&i bénh hodc tinh trang bénh va/hodc do cac yéu t5 méi
truong.

Céc vi du sau day dung dé& minh hoa c4c khia canh nhét dinh cua sang ché va
khéng nham muc dich gi6i han sang ché nay.

Vi du thyce hién sang ché
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Céc vi du sau ddy md ta viéc bao ché va thir nghiém céc hop chat tiéu biéu.

Vi du 1: N-xyclopentyl-5-metyl-pyrazolo[1,5-a]pyrimidin-7-amin (1)
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Dung dich d3 khudy gdm 7-clo-5-metyl-pyrazolo[1,5-a]pyrimidin (50,0 mg,
0,3000 mmol), xyclopentanamin (30,48 mg, 0,3600 mmol) va KoCO; (82,34 mg,
0,6000 mmol) trong MeCN (4 mL) dugc dun nong dén héi luu trong 4 gie. Hon hop
phan tng dugc loc, c¢d dic dudi ap sudt giam va tinh ché bang sic ky cot, chat rira
giai etyl axetat 30% trong hexan, dé tao ra N-xyclopentyl-5-metyl-pyrazolo[1,5-
a]pyrimidin-7-amin (51,58 mg, 0,2358 mmol, hiéu suét 79,05%) (1) & dang ran vo
dinh hinh, mau vang nhat. Hén hop phan tmg dugc theo doi bang TLC (etyl axetat
40% trong hexan; San phém Rf=0,4, SM Rf=0,6).

Vi du 2: N-xyclopentyl-5-isopropyl-pyrazolo[1,5-a]pyrimidin-7-amin (2)
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Cho dung dich da khudy gom 7-clo-5-isopropyl-pyrazolo[1,5-a]pyrimidin
(65,0 mg, 0,3300 mmol), xyclopentanamin (0,04 mL, 0,4000 mmol) va K,CO;
(91,69 mg, 0,6600 mmol) trong MeCN ( 4 mL) dugc dun nong dén hoi luu trong 4
gid. Hon hop phan tmg dugc loc, c6 ddc dudi ap suét giam va tinh ché bang sic ky
cot, chit rira giai etyl axetat 15% trong hexan dé tao N-xyclopentyl-5-isopropyl-
pyrazolo[1,5-a]pyrimidin-7-amin (48,02 mg, 0,1953 mmol, hi¢u suit 58,79%) (2) 1a
chét rdn vo dinh hinh, mau vang nhat. Hon hop phan (mg dugc theo ddi bang TLC
(etyl axetat 20% trong hexan; San pham Rf = 0,3, SM Rf= 0,6).

Vi du 3: N-xyclopentyl-5-sec-butyl-pyrazolo[1,5-a]pyrimidin-7-amin (3)
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Cho dung dich da khudy gdm 7-clo-5-sec-butyl-pyrazolo[1,5-a]pyrimidin
(50.mg, 0,2400mmol), xyclopentanamin (24,37mg, 0,2900mmol) va K,COs
(82,28mg, 0,6000mmol) trong MeCN (5 mL) dugc dun nong dén hoi luu trong 4 gio.
Hon hop phan tmg duge loc, ¢ dac duédi ap suét giam va tinh ché bang sic ky cot dé
thu duogc N-xyclopentyl-5-sec-butyl-pyrazolo[1,5-aJpyrimidin-7-amin (21,27 mg,
0,0823 mmol, hidu suit 34,52%) (3) 1a chét rén v dinh hinh, mau vang nhat. Hon
hop phéan tng dugc theo doi bing TLC (etyl axetat 30% trong hexan; San pham Rf
=0,4, SM Rf=0,5).

Vi du 4: [4-[(5-metylpyrazolo[1,5-a]pyrimidin-4-ium-7-

yl)amino]xyclohexyl]amoni diclorua (4)
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Cho tert-butyl N-[4-[(5-metylpyrazolo[1,5-a]pyrimidin-7-

yl)amino]xyclohexyl]carbamat (60,0 mg, 0,1700 mmol), HCI trong dioxan (2 mL,
0,1700 mmol) dugc thém vao va khudy & nhiét d6 phong trong 2 gid. Hon hop phan
tmg duoc lam bay hoi trong chdn khong dé tao ra [4-[(5-metylpyrazolo[1,5-
a]pyrimidin-4-ium-7-yl)amino]xyclohexyl]amoni diclorua (39,89 mg, 0,1247 mmol,
hiéu sudt 71,80%) (4) & dang chét rén mau tring. Hon hop phan tng dugc theo ddi
bing TLC (etyl axetat100%; San pham Rf=0,1, SM Rf=0,8).

Vidu 5: N,5-dixyclopentylpyrazolo[1,5-a]pyrimidin-7-amin (5)
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Dung dich da khudy gdm 7-clo-5-xyclopentyl-pyrazolo[1,5-a]pyrimidin (50,0
mg, 0,2300 mmol), xyclopentanamin (23,05 mg, 0,2700 mmol) va K,CO3 (77,81 mg,
0,5600 mmol) trong MeCN (5 mL) duge dun nong dén hdi luu trong 4 git. Hon hop
phan tmg duoc loc, ¢ dic dudi ap sudt giam va tinh ché bang sic ky cot dé thu duoc
N,5-dixyclopentylpyrazolo[1,5-a]pyrimidin-7-amin (33,17 mg, 0,1227 mmol, hi¢u
suét 54,40%) (5) & dang chét rin mau vang nhat. Hon hop phan Gmg dugc theo doi
bang TLC (etyl axetat 30% trong hexan; San pham Rf= 0,4, SMRf=0,5)

Vi du 6: [4-[(5 —isopropylpyrazolo[l,5-Aa]pyrimidin-4-iu1n—7—

yl)amino]xyclohexyl]amoni diclorua (6)
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Cho tert-butyl N-[4-[(5-isopropylpyrazolo[1,5-a]pyrimidin-7-

yl)amino]|xyclohexyl]carbamat (80,0 mg, 0,2100 mmol), HCI trong dioxan (2.mL,
0,2100 mmol) dugc thém vao va khudy & nhiét do phong trong 2 gio. Hon hop phan
tmg dugc lam bay hoi trong chan khong dé tao ra [4-[(5-isopropylpyrazolo[1,5-
a]pyrimidin-4-ium-7-yl)amino]xyclohexyl] amoni diclorua (64,82 mg, 0,1796 mmol,
hiéu suét 83,87%) (6) ¢ dang chét rén mau tréng nhd. Hon hgp phan tng duoc theo
ddi bing TLC (etyl axetat 100%; San pham Rf= 0,1, SMRf=0,8).

Vi du 7: [4-[(5-sec-butylpyrazolo[1,5-a]pyrimidin-4-ium-7-

yl)amino]xyclohexyl]amoni diclorua (7)
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Cho tert-butyl N-[4-[(5-sec-butylpyrazolo[1,5-a]pyrimidin-7-

ylamino]xyclohexyl]carbamat (65,0 mg, 0,1700 mmol), HCI trong dioxan (2.mL,
0,1700mmol) dugc thém vao va khudy ¢ nhiét do phong trong 2 gio. Hon hop phéan
tmg dugc lam bay hoi trong chén khong dé tao ra [4-[(5-sec-butylpyrazolo[1,5-
a]pyrimidin—4—ium—7-yl)amino]xyclohexyl] amoni diclorua (46,75 mg, 0,1297 mmol,
hiéu suét 77,35%) (7) & dang chét rin mau tring nhd. Hon hop phan ung dugc theo
d6i bing TLC (ety! axetat 100%; San pham Rf = 0,1, SMRf = 0,78).

Vi du 8: [4-[(5-xyclopentylpyrazolo[1,5-a]pyrimidin-4-ium-7-

yl)amino]xyclohexyl]amoni diclorua (8)
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Cho tert-butyl N-[4-[(5-xyclopentylpyrazolo[1,5-a]pyrimidin-7-
yDamino]xyclohexyl]carbamat (72,17 mg, 0,1800 mmol), HCI trong dioxan (2.mL,
0,1800 mmol) dugc thém vao va khudy & nhiét do phong trong 2 gio. Hon hop phan
mg duoc lam bay hoi trong chén khong dé tao ra [4-[(5-xyclopentylpyrazolo[1,5-
a]pyrimidin—4-ium-7-y1)amino]xyclohexyl] amoni diclorua (59,36 mg, 0,1594 mmol,
hiéu suét 88,26%) (8) & dang chét rén mau tréng nho. Hon hop phan tng dugc theo
d6i bing TLC (etyl axetat 100%; San pham Rf = 0,1, SMRf=0,8).
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Vi du 9 [(1S,3S)—3-[(5—xyclopentylpyrazolo[l,5-a]pyrimidin-4-ium-7—

yDamino]xyclopentyl]amoni diclorua 9)
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Cho tert-butyl N-[(1S,3 S)-3-[(5-xyclopentylpyrazolo1,5-a]pyrimidin-7-
yDamino]xyclopentyl]carbamat (105.mg, 0,2700mmol), HCI trong dioxan (2,0 mL,
0,2700 mmol) dugc thém vao va khudy & nhiét do phong trong 2 gio. Hon hop phan
Gmg dugc lam bay hoi trong chén khong dé tao ra [(1S,39)-3-[(5-
xyclopentylpyrazolo[1,5-a] pyrimidin—4—iﬁm-7—yl,)amino]xyclopen‘tyl] amoni
diclorua (51,28 mg, 0,1431 mmol, hi¢u suét 52,54%) (9) & dang chét rén mau vang
nhat. Hon hop phan tmg dugc theo doi bang TLC (etyl axetat 100%; San phdm Rf=
0,1, SMRf=0,8).

Vi du 10: [(1S,3R)-3-[(5-metylpyrazolo[1,5 -a]pyrimidin-4-ium-7-

yl)amino]xyclopentylJamoni diclorua (10)
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Cho tert-butyl N-[(1S,3R)-3-[(5-metylpyrazolo[1 ,5-a]pyrimidin-7-
yl)amino]xyclopentyljcarbamat (100,0 mg, 0,3000 mmol), HCl trong dioxan ( 2.mL,
0,3000 mmol) dugc thém vao va khudy ¢ nhiét dd phong trong 2 gid. Hon hop phan
g duoc 1am bay hoi trong chan khong dé tao ra [(1S,3R)-3-[(5-metylpyrazolo[1,5-

a]pyrimidin—4—ium-7—y1)amino]Xyclopentyl]amoni diclorua (84,11 mg, 0,2685
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mmol, hidu suét 88,98%) (10) & dang chét rén mau tring nho. Hon hop phan tmg
duoc theo doi b.%lng TLC (etyl axetat 100%; San phém Rf=0,1, SM Rf=0,8).
Vi du 11: [3-[(5-metylpyrazolo[1,5-a]pyrimidin-4-ium-7-

yl)amino]xyclobutylJamoni diclorua (1 1)
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Cho tert-butyl N-[3-[(5-metylpyrazolo[1,5-a]pyrimidin-7-

yl)ammo]xyclobutyl]carbamat (90.mg, 0,2800mmol), HCI trong dioxan (2,0 mL,
0,2800 mmol) dugc thém vao va khudy & nhiét o phong trong 2 gio. Hon hop phan
ung dugc lam bay hoi trong chan khong dé tao ra [3-[(5-metylpyrazolo[1,5-
a]pyrimidin-4-ium-7- yl)amino]xyclobutylJamoni diclorua (65,42 mg, 0,2240 mmol,
hiéu suét 79,01%) (11) ¢ dang chét rin mau nau nhat. Hon hop phan tmg dugc theo
d8i bing TLC (etyl axetat 100%; San pham Rf = 0,1, SMRf=0,8).

Vi du 12: [(1IR,3 S)-3-[(5-metylpyrazolo[1,5-a]pyrimidin-4-ium-7-

yl)amino]xyclopentylJamoni diclorua (12)
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Cho tert-butyl N-[(1R,3S)-3-[(5-metylpyrazolo[1,5-a]pyrimidin-7-
yl)amino]xyclopentyl]carbamat (80,0 mg, 0,2400 mmol), HCI trong dioxan (2,0 mL,
0,2400 mmol) dugc thém vao va khuay & nhiét do phong trong 2 gio. Hon hop phan

g dugc 1am bay hoi trong chan khong dé tao ra [(1R,3S)-3-[(5-metylpyrazolo[1,5-
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a]pyrimidin-4—ium—7—y1)amin0]xyclopentyl]amoni diclorua (61,39 mg, 0,1993
mmol, hiéu suét 82,57%) (12) ¢ dang chét rin mau tring nho. Hon hop phan tng
duogc theo ddi bang TLC (ety! axetat 100%; San pham Rf= 0,1, SM Rf=0,3).

Vi du 13: (18,3R)-N3-(5-isopropylpyrazolo[1,5-a]pyrimidin-7-
yDxyclopentan-1,3-diamin (13)
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Cho tert-butyl  N-[(1S,3R)-3-[(5-isopropylpyrazolo[l ,5-a]pyrimidin-7-
yl)amino]xyclopentyl]carbamat (80,0 mg, 0,2200 mmol), HCI trong dioxan (2,0 mL,
0,2200 mmol) dugc thém vao va khudy & nhiét dd phong trong 2 gio. Hon hop phan
{mg dugc lam bay hoi trong chan khéng va dugc trung hoa boi hop chira PL-HCO3
MP SPE 200MG/6ML dé tao ra (1S,3R)-N3-(5-isopropylpyrazolo[1,5-a]pyrimidin-
7-yDxyclopentan-1,3-diamin (26,03 mg, 0,0978 mmol, hiéu suft 43,97%) (13) &
dang chét rdn vo dinh hinh, mau vang nhat. Hon hop phéan tmg dugc theo doi bang
TLC (etyl axetat 100%; San phdm Rf = 0,1, SM Rf=0,8).

Vi du 14: (1S,3R)-N3-(5-sec-butylpyrazolo[1,5-a]pyrimidin-7-
yl)xyclopentan-1,3-diamin (14)
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Cho  tert-butyl  N-[(1S,3R)-3-[(5-sec-butylpyrazolo[1 ,5-a]pyrimidin-7-
yl)amino]xyclopentyl]carbamat (100.mg, 0.2700mmol), HCI trong dioxan (2,0 mL,
0,2700 mmol) dugc thém vao va khudy ¢ nhiét do phong trong 2 gio. Hon hop phan
tmg dugc lam bay hoi trong chén khong va duoc trung hoa béi hop chira PL-HCO3
MP SPE 200MG/6ML dé tao ra (1S,3R)—N3—(S—Sec—bﬁtylpyrazolo[l,S—a]pyrimidin-
7-yl)xyclopentan-1,3-diamin (34,04 mg, 0,1245 mmol, hiéu sudt 46,51%) (14) &
dang chét rén vo dinh hinh, mau xanh luc nhat. Hon hop phéan ing dugc theo doi
bang TLC (etyl axetat 100%; San pham Rf=0,1, SM Rf=0,8).

Vi du 15: tert-butyl N-[(1S,3R)-3-[(5-xyclopentylpyrazolo[1 ,5-a]pyrimidin-7-
ylamino]xyclopentyl]carbamat (15)
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Cho tert-butyl N-[(1S,3R)-3-[(5-xyclopentylpyrazolo[1 ,5-a]pyrimidin-7-
yDamino]xyclopentyl]carbamat (100.mg, 0,2600mmol), HCI trong dioxan (2,0 mL,
0,2600 mmol) dugc thém vao va khudy & nhiét d phong trong 2 gio. Hon hop phan
g duogc lam bay hoi trong chan khong va dugc trung hoa bai hop chira PL-HCO3
MP SPE 200MG/6ML dé tao ra (1S,3R)-N3-(5-xyclopentylpyrazolo[1,5-
a]pyrimidin-7-yl)xyclopentan-1,3-diamin (3 1,91mg, 0,1118mmol, hiéu suét
43,10%) (15) ¢ dang chit rin v6 dinh hinh, mau vang nhat. Hon hop phéan tng duge
theo ddi bing TLC (etyl axetat 100%, San pham Rf = 0,1, SM Rf=0,8).

Vi du 16: (1R,3S)-N3-(5-isopropylpyrazolo[1,5-a]pyrimidin-7-
yl)xyclopentan-1,3-diamin (16)
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Cho tert-butyl  N-[(1R,3S)-3-[(5-isopropylpyrazolo[1 ,5-a]pyrimidin-7-
yl)amino]xyclopentyl]carbamat (75.mg, 0.2100mmol), HCI trong dioxan (2,0 mL,
0,2100 mmol) dugc thém vao va khudy & nhiét o phong trong 2 gio. Hon hop phan
tmg duoc 1am bay hoi trong chén khong va dugc trung hoa boi hop chira PL-HCO3
MP SPE 200MG/6ML dé tao ra (1R,3 S)-N3-(5-isopropylpyrazolo[1,5-a]pyrimidin-
7-yl)xyclopentan-1,3-diamin (30,78 mg, 0,1 158 mmol, hiéu suat 55,49%) (16) &
dang chit ran vo dinh hinh, mau vang nhat. Hon hop phan timg dwoc theo ddi bing
TLC (etyl axetat 100%; San pham Rf = 0,1, SM Rf=0,8).

Vi du 17: (1S,3S)-N3-(5-isopropylpyrazolo[1 ,5-a]pyrimidin-7-
yl)xyclopentan-1,3-diamin (17)
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Cho  tert-butyl  N-[(1S,3S)-3 -[(5-isopropylpyrazolo[1,5-a]pyrimidin-7-
yl)amino]xyclopentyl]carbamat (80,0 mg, 0,2200 mmol), HCI trong dioxan (2,0 mL,
0,2200 mmoi} duoc thém vao va khudy ¢ nhiét do phong trong 2 gio. Hon hop phéan
g dugc lam bay hoi trong chén khong va duoc trung hoa boi hop chira PL-HCO3
MP SPE 200MG/6ML dé tao ra (1S,3 S)-N3-(5-isopropylpyrazolo[1,5-a]pyrimidin-
7-yl)xyclopentan-1,3-diamin (31,02 mg, 0,1 160 mmol, hidu suat 52,14%) (17) &
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dang keo mau vang nhat. Hdn hop phéan tng dugc theo ddi bing TLC (etyl axetat
100%; San phdm Rf=0,1, SM Rf = 0,8).

Vi du 18: (1S,3S)-N3-(5-sec-butylpyrazolo[1 ,5-a]pyrimidin-7-
yl)xyclopentan-1,3-diamin (18)
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Cho tert-butyl ~ N-[(1S,3 S)-3-[(5-sec-butylpyrazolo[1,5-a]pyrimidin-7-
yl)amino]xyclopentyl]carbamat (105,0 mg, 0,2800 mmol), HCI trong Dioxan (2,0
mL, 0,2800 mmol) dugc thém vao va khudy & nhiét do phong trong 2 gio. Hon hop
phan tng dugc lam bay hoi trong chén khong va duge trung hoa bsi hop chira PL-
HCO3 MP SPE 200MG/6ML dé tao ra (1S3 S)-N3-(5-sec-butylpyrazolo[1,5-
a]pyrimidin-7-yl)xyclopentan-1,3-diamin (20,55 mg, 0,0752 mmol, hiéu suét
26,74%) (18) & dang chét rén v6 dinh hinh, mau vang nhat. Hon hop phéan tmg duge
theo d3i bang TLC (etyl axetat 100%; San pham Rf= 0,1, SM Rf=0,8).

Vi du 19: NI1-(5-sec-butylpyrazolo[1 ,5-a]pyrimidin-7-yl)xyclobutan-1,3-
diamin (19)
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Cho tert-butyl N-[3-[(5-sec-butylpyrazolo[1,5-a]pyrimidin-7-

yl)amino]xyclobutyl]carbamat (85,0 mg, 0,2400 mmol), HCI trong dioxan (2,0 mL,
0,2400 mmol) dugc thém vao va khudy ¢ nhiét do phong trong 2 gio. Hon hop phan

(mg dugc lam bay hoi trong chan khong va dugce trung hoa béi hop chia PL-HCO3
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MP SPE 200MG/6ML dé tao ra N1-(5-sec-butylpyrazolo[1,5-a]pyrimidin-7-
yl)xyclobutan-1,3-diamin (30,61 mg, 0,1 180 mmol, hiéu suit 49,91%) (19) ¢ dang
chat rén vo dinh hinh, mau vang nhat. Hon hop phéan tmg dugc theo doi bang TLC
(etyl axetat 100%; San phém Rf=0,1, SM Rf=0,8).

Vi du 20: N1-(5-xyclopentylpyrazolo[1 ,5-a]pyrimidin-7-yl)xyclobutan-1,3-
diamin (20)
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Cho tert-butyl N-[3-[(5-xyclopentylpyrazolo[1 ,5-a]pyrimidin-7-

yl)amino]xyclobutyl]carbamat (80,0 mg, 0,2200mmol), HCI trong dioxan (2,0 mL,
0,2200 mmol) dugc thém vao va khudy & nhiét d§ phong trong 2 gio. Hon hop phan
{mg duogc lam bay hoi trong chén khong va dugc trung hoa béng hop chita PL-HCO3
MP SPE 200MG/6ML dé tao ra N1-(5-xyclopentylpyrazolo[1,5-a]pyrimidin-7-
yl)xyclobutan-1,3-diamin (29,52 mg, 0,1088 mmol, hiéu suét 50,51%) (20) & dang
keo mau vang nhat. Hon hop phan tmg dugc theo ddi bang TLC (etyl axetat 100%;
San phim Rf= 0,1, SM Rf = 0,8).

Vi du 21: Nl-(S—isopropylpyrazolo[l,5—a]pyrimidin—7~y1)xyclobutan—1,3-
diamin (21)
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Cho tert-butyl N-[3-[(5-isopropylpyrazolo[1,5-a]pyrimidin-7-

yl)amino]xyclobutyljcarbamat (75,0 mg, 0,2200 mmol), HCI trong dioxan (2,0 mL,
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0,2200 mmol) dugc thém vao va khudy & nhiét d6 phong trong 2 gio. Hon hop phan
{mg duoc 1am bay hoi trong chan khong va dugc trung hoa bai hop chira PL-HCO3
MP SPE 200MG/6ML dé tao ra N1-(5-isopropylpyrazolo[1,5-a]pyrimidin-7-
yl)xyclobutan-1,3-diamin (32,01 mg, 0,1251 mmol, hiéu suat 57,62%) (21) & dang
chét ran vé dinh hinh, mau vang nhat. Hon hop phéan tmg dugc theo ddi bang TLC
(etyl axetat 100%; San pham Rf = 0,1, SMRf = 0,8).

Vi du 22: (1IR3 S)-N3-(5-sec-butylpyrazolo[1,5-a]pyrimidin-7-
yl)xyclopentan-1,3-diamin (22)
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Cho tert-butyl  N-[(1R,3S)-3-[(5-sec-butylpyrazolo[l ,5-a]pyrimidin-7-
yDamino]xyclopentyl]carbamat (100,0 mg, 0,2700 mmol), HCI trong dioxan (2,0
mL, 0,2700 mmol) dugc thém vao va khudy & nhiét 4o phong trong 2 gio. Hon hop
phan {mg dugc 1am bay hoi trong chén khong va dugce trung hoa boi hop chira PL-
HCO3 MP SPE 200MG/6ML dé tao ra (1R,3S)-N3-(5-sec-butylpyrazolo[l,5-
a]pyrimidin-7-yl)xyclopentane-1,3-diamin (28,39 mg, 0,1038 mmol, hiéu suét
38,79%) (22) ¢ dang chét ran vo dinh hinh, mau vang nhat. Hon hop phan tmg duge
theo ddi bang TLC (etyl axetat 100%; San pham Rf= 0,1, SM Rf=0,8).

Vi du 23: (1R,35)-N3 ~(5-xyclopentylpyrazolo[1,5-a]pyrimidin-7-
yDxyclopentan-1,3-diamin (23)
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Cho tert-butyl N—[(IR,3S)—3-[(S-Xyclopentylpyrazolo[l,5~a]pyrimidin—7—
yl)amino]xyclopentyljcarbamat (100,0 mg, 0,2600 mmol), HCI trong dioxan (2,0
mL, 0,2600 mmol) dugc thém vao va khudy & nhiét do phong trong 2 gio. Hon hop
phan tmg duoc 1am bay hoi trong chan khong va dugce trung hoa béi hop chira PL-
HCO3 MP SPE 200MG/6ML dé tao ra (1R,3S)-N3-(5-xyclopentylpyrazolo[1,5-
a]pyrimidin-7-yl)xyclopentan-1,3-diamin (33,05 mg, 0,1158 mmol, hiéu sudt
44,64%) (23) & dang chét »re‘m v6 dinh hinh, mau vang nhat. Hon hop phan tmg duoc
theo ddi bing TLC (etyl axetat 100%; San phdm Rf = 0,1, SMRf=0,8).

Vi du 24: (1S,3S)-N3 —(S—metylpyrazolo[1,5—a]pyrimidin-7—yl)xyclopentan—
1,3-diamin (24)
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Cho tert-butyl N-[(18,3S)-3-[(5-metylpyrazolo[ 1,5-a]pyrimidin-7-
yl)amino]xyclopentyl]carbamat (80,0 mg, 0,2400 mmol), HCI trong dioxan (2,0 mL,
0,2400 mmol) dugc thém vao va khudy & nhiét do phong trong 2 gio. Hon hop phéan
mg dugc lam bay hoi trong chan khong, dugc trung hoa bai hop chira PL-HCO3 MP
SPE 200MG/6ML va duoc tinh ché bing phuong phap HPLC (phuong phép sic ky
léng hiéu ning cao) dé tao ra (18,3S)-N3-(5-metylpyrazolo[1,5-a]pyrimidin-7-
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yDxyclopentan-1,3-diamin (21,15 mg, 0,0899 mmol, hiéu suét 37,26%) (24) & dang
chét rén mau trng nho. Hon hop phan tmg duge theo d5i bang TLC (etyl axetat
100%; San phdm Rf= 0,1, SM Rf=0,8).

Vi du 25: (1R,3R)-N3-(5-etylpyrazolo[1 ,5-a]pyrimidin-7-yl)xyclopentan-1,3-
diamin (25)
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Cho dung dich da khudy gdm tert-butyl N-[(1R,3R)-3-[(5-etylpyrazolo[1,5-
a]pyrimidin-7-yl)amino]xyclopentyl]carbamat (62,0 mg, 0,1800 mmol) trong DCM
(3,5896 mL) & 0°C di duge thém axit trifloaxetic (0,34 mL, 4,49 mmol). Phan img
duoc dé Am dén nhiét do phong va lién tuc khudy trong 2 gi0, sau d6 LC-MS cho
thiy phan tmg hoan thanh. Phan {mg duoc co dic truc tiép, rira bing pentan va lam
kho dé thu dugc (1R,3R)-N3-(5-etylpyrazolo[1 ,5-a]pyrimidin-7-yl)xyclopentan-1,3-
diamin (35 mg, 0,1427 mmol, hi¢u sut 79,49%) (25). Hon hgp phéan tmg dugc theo
d8i bing TLC (etyl axetat 100%; San pham Rf= 0,1, SMRf=0,8).

Vi du 26: (1R,3R)-N3-( S—propylpyrazolo[l,5-a]pyrimidin—7-y1)xyclopentan—
1,3-diamin (26)
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Cho dung dich da khudy gom tert-butyl N-[(1R,3R)-3-[(5-propylpyrazolo[1,5-
a]pyrimidin-7-yl)amino]xyclopentyl]carbamat (41,0 mg, 0,1100 mmol) trong DCM
(2,2811 mL) ¢ 0°C dugc b sung axit trifloaxetic (0,22 mL, 2,85 mmol). Phan tng
duoc dé 4m dén nhiét d§ phong va lién tyc khudy trong 2 gid, sau d6 LC-MS cho
thay phan ting hoan thanh. Phan tng dugc co dic truc tiép, rira béng pentan va 1am
khé dé thu duoc (1R,3R)—N3—(5—propylpyrazolo[l,5—a]pyrimidin—7—y1)xyclopentan—
1,3-diamin (16 mg, 0,0617 mmol, hiéu sut 54,09%) (26). Hon hop phéan tmg dugc
theo doi bé“mg TLC (etyl axetat 100%; San phém Rf=0,1, SM Rf=0,8)

Vi du 27: (18,3 S)—N3—(5—propylpyrazolo[1,5—a]pyrimidin—7—yl)xyclopentan-
1,3-diamin (27)
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Cho dung dich da khudy gdm tert-butyl N-[(1S,3 S)-3-[(5-propylpyrazolo[1,5-
a]pyrimidin—7-yl)amino]xyCIOpentyl]carbamat (47,0 mg, 0,1300 mmol) trong DCM
(2,615 mL) & 0°C dugc bd sung axit trifloaxetic (0,25 mL, 3,27 mmol). Phén Ung
duoc dé Am dén nhiét dd phong va lién tuc khudy & nhiét do phong trong 2 gio, sau
d6 LC-MS cho thdy phan tmg hoan thanh. Phan tmg dugc ¢b dac trye tiép, rira bang
pentan va lam kho dé thu dugc (1S,3S)—N3-(5-propylpyrazolo[1,5—a]pyrimidin—7—
yl)xyclopentan—i,3—diamin (33 mg, 0,1272 mmol, hiéu suat 97,32%) (27). Hon hop
phan ng duoc theo doi bang TLC (etyl axetat 100%; San phim Rf= 0,1, SM Rf =
0,8)

Vi du 28: (1S,3S)-N3—(5—ety1pyrazolo[1,5-a]pyrimidin—7—yl)xyclopentan—1,3—
diamin (28)
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Cho dung dich da khudy gom tert-butyl N-[(18,3S)-3-[(5-etylpyrazolo[1,5-
a]pyrimidin-7-yl)amino]xyclopentyl]carbamat (64,0 mg, 0,1900 mmol) trong DCM
(3,7054 mL) & 0°C duoc bo sung axit trifloaxetic (0,35 mL, 4,63 mmol). Phan Uimg
dwoc dé Am dén nhiét do phong va lién tuc khudy trong 2 gid, sau d6 LC-MS cho
thdy phan tmg hoan thanh. Phan tmg dugc ¢6 dac tryc tiép, rira bang pentan va 1am
kho dé thu duoc (18,3 S)—N3—(5—etylpyrazolo[l,5—a]pyrimidin-7—y1)xyclopentan-l,3—
diamin (17 mg, 0,0693 mmol, hiéu suét 37,40%) (28). Hon hop phan tmg dugc theo
dai bing TLC (etyl axetat 100%; San pham Rf = 0,1, SMRf=0,8).

Vidu 29: N—Xyclohexyl—S—isopropyl—pyrazolo[l,5-a]pyrimidin—7—amin (29)
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Dung dich da khudy 7-clo-5-isopropyl-pyrazolo[1,5-a]pyrimidin (100,0 mg,
0,4800 mmol), xyclohexanamin (56,76 mg, 0,5700 mmol) va K,CO; (197,44 mg,
1,43 mmol) trong MeCN (10 mL) dugc dun nong dén hdi luu trong 16 git. Hon hop
phan tmg dugc theo ddi bing TLC (etyl axetat 20% trong hexan; San pham Rf=0,3,
SM Rf= 0,6). Sau khi hoan thanh, hdn hop phan tng dugc c6 dic dudi ap suét giam.
Sau d6, thém nude (50 ml) va chiét bang etyl axetat (20 ml x 2). Céac 16p hitu co két
hop dugc két hop, 1am kho br:ing cach st dung Na;SO4 khan, dugc loc, ¢6 dic va tinh

ché qua sic ky cot (etyl axetat 20% trong hexan) dé tao ra N-xyclohexyl-5-isopropyl-

47



49020

48/78

pyrazolo[1,5-a]pyrimidin-7-amin (110 mg, 0,4216 mmol, hiéu suit 88,40%) (29) &
dang chét rin mau tring nho.

Vi du  30: 5-isopropyl-N-[(3R)-tetrahydrofuran-3 -yl]pyrazolo[1,5-
a]pyrimidin-7-amin (30)
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Dung dich da khudy 7-clo-5-isopropyl-pyrazolo[1,5-a]pyrimidin (100,0 mg,
0,4800 mmol), (3R)-tetrahydrofuran-3-amin (49,86 mg, 0,5700 mmol) va K,CO;
(197,44 mg, 1,43 mmol) trong MeCN (10 mL) dugc dun nong dén hdi luu trong 16
gio. Hén hop phan umg dugc cd déc dudi ap sudt giam, sau d6 thém nudce (50 ml) va
chiét bang etyl axetat (20 ml x 2). Cac 16p hitu co két hop duoc 1am kho trong NaSOq4
khan va dugc c6 dic. Chét thé dugc tinh ché qua sic ky cot (etyl axetat 20% trong
hexan) @& tao ra 5—isopropyl—N—[(3R)—tetrahydroﬁ1ran—3—yl]pyrazolo[1,5—
a]pyrimidin-7-amin (50 mg, 0,2016 mmol, hiéu suét 42,28%) (30) ¢ dang chét 1ong
dic, khong mau.

Vi du 31: N-xyclobutyl-5-isopropyl-pyrazolo|1 ,5-a]pyrimidin-7-amin (31)
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Cho dung dich da khuéy 7-clo-5-isopropyl-pyrazolo[1,5-a]pyrimidin (100,0
mg, 0,4800 mmol), xyclobutanamin (40,7 mg, 0,5700 mmol) va Ko,CO3 (197,44 mg,
1,43 mmol) trong MeCN (10 mL) dugc dun néng dén hdi luu trong 16 gid. Hon hop
phan tng dugc co ddc dudi ap suét giam, sau d6 dugc thém nuée (50 ml) va chiét

bing etyl axetat (20 ml x 2). Céc 16p hiru co két hop dugc 1am kho trong NaySOq4
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khan. Chét thd dugc tinh ché qua sic ky cot (etyl axetat 20% trong hexan) dé tao ra
N-xyclobutyl-5-isopropyl-pyrazolo[1 ,5-a]pyrimidin-7-amin (50 mg, 0,2135 mmol,
hidu suét 44,77%) (31) & dang chét rin mau tréng nhd.

Vi du 32 [(1R,3R)-3-[(5-xyclopropylpyrazolo[1 ,5-a]pyrimidin-7-
yllamino]xyclopentyljamoni; 2.2.2-trifloaxetat (32)
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Cho dung dich di khudy gom tert-butyl ~N-[(1R,3R)-3-[(5-
Xyclopropylpyrazolo[l,5—a]pyrimidin—7—yl)amino]xyclopentyl]carbamat (110,0 mg,
0,3100 mmol) trong HFIP (51,71 mg, 0,3100 mmol), tert-butyl N-[(1R,3R)-3-[(5-
xyclopropylpyrazolo[l,5-a]pyrimidin—7—yl)amino]xyclopentyl]carbamat (110,0 mg,
0,3100 mmol) va axit trifloaxetic (0,12mL, 1,54mmol) duge thém vao va khudy &
nhiét d6 phong trong 2 gio. Hon hop phén tmg duge ¢d dic va chét rén thu duge
duoc nghién bang ete dé tao ra [(1R,3R)-3-[(5-xyclopropylpyrazolo[l,5-
a]pyrimidin~7-yl)amino]xyclopentyl]amoni; 2.2 2-trifloaxetat (58,37 mg, 0,1572
mmol, hiéu suat 51,08%) ¢ dang chét rén vo dinh hinh mau néu nhat. Hon hop phan
Umg dugc theo doi bang TLC (etyl axetat 100%; San phim Rf= 0,1, SM Rf = 0,8).

So dd tong hop tuong tmg véi cac hop chét 33 va 34:
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Cho dung dich 5,7-diclopyrazolo[1,5-a]pyrimidin (200,0 mg, 1,06 mmol)
trong MeCN (5 mL) dugc thém N-closuccinimit (149,15 mg, 1,12 mmol) & 0°C. Hon
hop thu duge dugce khudy & nhiét do phong trong 2 gid. Hon hop phan tng dugc co
dac trong diéu kién ap suét giam, tinh ché qua sic ky cot dé thu duogc 3,5,7-
triclopyrazolo[1,5-a]pyrimidin (175 mg, 0,7867 mmol, hiéu suét 73,95%) & dang
chét rén mau vang nhat. Hon hgp phéan ing duoc theo doi bang TLC (etyl axetat 20%
trong hexan; San pham Rf = 0,6, SM Rf = 0,5).

Vi du 33b:
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Dung dich da khudy 3,5,7-triclopyrazolo[1,5-a]pyrimidin (0,4 g, 1,8 mmol),
tert-butyl N-[(1R,3R)-3-aminoxyclopentyl]carbamat (0,4 g, 1,98 mmol) va K,COs
(0,74 g, 5,39 mmol) trong MeCN (20 mL) dugc dun néng dén hdi luu trong 16 gio.
Hon hop phan tmg dugc loc, ¢6 déc va tinh ché qua sic ky cot (etyl axetat 30% trong
hexan) dé tao ra tert-butyl N-[(1R,3R)-3-[(3,5-diclopyrazolo[1,5-a]pyrimidin-7-
yDamino]xyclopentyl]carbamat (0,5500 g, 1,4238 mmol, hi€u suit 79,187%) & dang
chét rn mau tring nhd. Hon hop phéan tng dugc theo ddi bang TLC (etyl axetat 40%
trong hexan; San phim Rf = 0,5, SM Rf=0,8).

Vidu33c:
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Dung dich da khudy tert-butyl N-[(1R,3R)-3-[(3,5-diclopyrazolo[i,5-
a]pyrimidin-7-yl)amino]xyclopentyl]carbamat (100,0 mg, 0,2600 mmol), axetamit
(22,94 mg, 0,3900 mmol), Cs;CO; (252,41 mg, 0,7800 mmol), Pdy(dba); (23,71 mg,
0,0300 mmol) va Xantphos (43,83 mg, 0,0500 mmol) trong dioxan (5 mL) duoc lam
néng & 100°C trong éng kin trong 10 gio. Hon hop phan tng duge loc qua miéng
dém celite, c6 dac dudi ap sut giam va duoc tinh ché bﬁng sic ky cot dé tao ra tert-
butyl N-[(1R,3R)-3-[(5-axetamido-3-clo-pyrazolo[1 ,5-a|pyrimidin-7-
yl)amino]xyclopentyl]carbamat (70 mg, 0,1712 mmol, hiéu suit 66,13%) & dang
chét 16ng mau nau. Hon hop phan tmg duge theo ddi bang TLC (etyl axetat 30%
trong hexan; San pham Rf = 0,4, SM Rf = 0,6).

Vi du 33: [(1R,3R)—3—[(5—axetamido—3—clo-pyrazolo[l,5—a]pyrimidin-7—
yl)amino]xyclopentyl]amoni; 2,2,2-trifloaxetat (33)
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Cho dung dich da khudy gém tert-butyl N-[(1R,3R)-3-[(5-axetamido-3-clo-
pyrazolo[l,5—a]pyrimidin—7—yl)amin0]xyclopentyl]carbamat (65,0 mg, 0,1600
mmol) trong HFIP (1,1 mL, 0,1600 mmol), axit trifloraxetic (0,06 mL, 0,7900 mmol)
dugc thém vao va khudy ¢ nhiét do phong trong 2 gio. Hon hop phan ing dugc cd
dic va chat rin thu duoc dugc nghién bang ete dé tao ra [(1R,3R)-3-[(5-axetamido-
3—clo—pyrazolo[1,5—a]pyrimidin—7-yl)amino]xyclopentyl]amoni; 2,2, 2-trifloaxetat
(47,21 mg, 0,1117 mmol, hidu suat 70,24%) (33) & dang chét rin v6 dinh hinh mau
tréng nho. Hon hop phan tmg dugc theo dsi bang TLC (etyl axetat 100%; San pham
Rf=0,1, SM Rf=0,8).

Vi du 34: [(1R,3R)-3-[(S—axetamidopyrazolo[1,5—a]pyrimidin—7-
yl)amino]xyclopentyl]amoni; 2.2 2-trifloaxetat (34)
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Cho dung dich di khudy gom tert-butyl ~N-[(1R,3R)-3-[(5-
axetamidopyrazolo[1,5 -a]pyrimidin-7-yl)amino]xyclopentyl] carbamat (65,0 mg,
0,1700 mmol) trong HFIP (29,17 mg, 0,1700 mmol), axit trifloraxetic (0,07 mL,
0,3700 mmol) dugc thém vao va khudy & nhiét d§ phong trong 2 gio. Hon hop phéan
tmg dugc co dac va chét rén thu dugc dugc nghién béang ete dé tao ra [(1R,3R)-3-
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[(5-axetamidopyrazolo[1,5 —a]pyrimidin—7—yl)amino]xyclopentyl] amoni; 2,2,2-
trifloaxetat (19,5 mg, 0,0502 mmol, hi¢u suat 28,93%) & dang chit rén mau nau. Hon
hop phan tng dugc theo ddi béng TLC (etyl axetat 100%; San phim Rf = 0,1, SM
Rf=10,8).

Vi du 35:  (1S,35)-N3-[5-(1 —etylpropyl)pyrazolo[1,5-a]pyrimidin-7-
yl]xyclopentan-1,3-diamin (35)

Budce 1:

O

0 1) COI, THF, rt. 16h _

o M I AN P
j \QH K(] e . ‘«{\-,—- \‘-.._x 2] MQCIEI THF‘ 6{1} L‘C! 16 gl& Y

{hign sudt 35-45%) -

. . ! o
o o 0 1) CDI, THF, tt, 16h ! \L//N N pOCI
ot el deg~ BT = B S e B N
OH KO 0" 2)MgCly, THF, 50 °C, 16h AcOH, 70 °C, 4h NT Y neat, reflux, 2n x> )Q)
H

(35-45% yield) (75-90% vyield) (58-77% yield)

(S) (S) (S)
e LD L
“"'"NHBoc HNT(s) HN"(s) HN(s)
HoNTls) - «2HCI
HCl in dioxane NHa(a
KoCO3 = /Il\l;N> ——T =z N’N\ " ‘;hQ) Z N’N\
ACN SN (84-95% yield) NS (88% yield) N

(67-80% yield)

(1.84-1.89 equiv HCI)  (free-base)

Axit 2-etylbutanoic (7,5 g, 64,57 mmol) duoc hoa tan trong THF (150 mL) va
]am lanh dén 0°C. Trong vong 20 phut CDI (16,23 g, 100,08 mmol) da dugc bd sung
theo timg phan. Phan tng dugc lam 4m dén nhiét do phong (rt) va hdn hop duogc
khudy & nhiét do phong qua dém (Dung dich A). Trong mot binh khéc, MgCl, (6,14
g, 64,57 mmol) va kali 3-etoxy-3-oxo-propanoat (17 g, 100,1 mmol) dugc tron véi
THF (150 mL) va dugc khudy trong agon qua dém & 50°C. Huyén phi mau tring
thu dugc duge lam lanh dén nhiét d6 phong va dung dich A dugc thém vao ting giot
trong 10 phut va hon hop phéan ing (RM) dugc khudy trong 16 gio ¢ nhiét do phong.

Sau vai phat, mét chat ran vo dinh hinh dinh, déo xuat hién va sau vai gio, hon hop
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phéan tng tré nén ddng nhét v& hinh thirc. RM dugc ¢b dic dén khoang mot phan ba,
duoc hap thy trong dung dich kali bisulphat c6 nira mudbi va chiét hai 1an bang etyl
axetat. Cac 16p hitu co sau d6 dugc rira sach bﬁmg dung dich mudi natri bicacbonat,
két hop, duogc 1am kho trén natri sulfat khan, duoc loc va lam bay hoi. Tinh ché b%mg
sic ky cot cho etyl 4-etyl-3-oxo-hexanoat (4,3 g, 23,087 mmol, hiéu sudt 35,8%) &
dang chét long trong subt. RM duoc theo ddi bang TLC (etyl axetat 10% trong hexan;
San pham Rf= 0,6, SM Rf = 0,1).

Budce 2:

0o o = o
)L ﬂ lﬂ & .
./'“'!\‘K'% ; "‘-.—f"" o~ f:— ;, ‘;-*""-. =

R ﬂ L__ 3‘5
AcOH, T0°C, dh 7 o

- {higu suft 75-30%) l
Cho huyén phu ctia etyl 4-etyl-3-oxo-hexanoat (4,4 g, 23,62 mmol) trong axit
axetic (11 mL) & 70°C dugc thém 1H-pyrazol-5-amin (4,71 g, 56,7 mmol) lam hai
céc phan (phan tht hai dugce thém vao sau 2 gid vao phan thi nhit khudy déu) trong
khoang thoi gian 4 gid. Khi tiéu thu SM nhu duoc chi ra boi TLC, phan ing dugc
1am lanh dén rt va dung mdi dugc lam bay hoi trong thiét bi bay hoi quay. Phan con
lai duogc xt ly bang etyl axetat va loc dé tao ra 5-(1-etylpropy!)-4H-pyrazolo[1,5-
a]pyrimidin-7-on (3,7 g, 17,7 mmol, hiéu suat 74,9%) & dang chét rn mau tring nho.
Hon hop phan tmg dugc theo doi bang TLC (metanol 5% trong diclometan; San
phim Rf= 0,3, SMRf = 0,8).
Budc 3:
0 cl

)l n-N POCH,

p y )
T
Ly ——
e A f /s
P N

N neat, reflux, 2h o~ - \r J ,;,Lr;:-_,.!»
J H {hidu sukt 58-77%) j '

;;“NFW%

-

Dung dich da khudy 5-(1-etylpropyl)-4H-pyrazolo[1,5-a]pyrimidin-7-on (3,7

g, 18,03 mmol) trong POCl; (33,7 mL, 360,52 mmol) dugc lam nong dén hoi luu
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trong 4 gid. Hon hop phén tng duge lam nguol dén nhiét do phong, thudc thtr du
duoc lam bay hoi trong thiét bi lam bay hoi quay, va phan cin duge xt ly bang nudc
d4. San pham dugc clo hoa dugce chiét tir hon hop nude bang DCM. Lép hitu co duoc
tach ra, lam kho bang NaySOy khan, dugc loc va tinh ché bang sic ky cot dé tao ra
7-clo-5-(1-etylpropyl)pyrazolo[1,5-a]pyrimidin (3,1 g, 13,9 mmol, hi€u sudt 76,9%)
& dang chat 16ng mau vang nhat. Hon hop phéan ung dugc theo doi bang TLC (etyl
axetat 20% trong hexan; San pham Rf = 0,6, SM Rf=0,1).

Budc 4:
Cl A 'r— l} ‘NHBoc
Y Hzmz'%?rw"}'”NHEG‘C HIEI -
L L KaCOs - 2y =N
TN ACN PN /E e/

ihign suit €7-80%)

Cho dung dich da khudy 7-clo-5-(1-etylpropyl)pyrazolo[1,5-a]pyrimidin (2,3
g, 10,28 mmol), tert-Butyl ((15,35)-3 -aminoxyclopentyl)carbamat (2,27 g, 11,31
mmol) va K»COs (4,26 g, 30,84 mmol) trong MeCN (20 mL) duge dun noéng dén hoi
luu trong 16 gio. Hdn hop phan tmg dugc loc, ¢6 dic dudi ap sudt giam va tinh ché
bing sic ky cot, chét rira giai EA 30% trong hexan dé tao ra tert-butyl N-[(18S,35)-3-
[[5-(1-etylpropyl)pyrazolo[1,5 -a]pyrimidin-7-yl}amino]xyclopentyl] carbamat (4,5
g, 11,6 mmol, hiéu suit 112,8%) & dang chét rén mau tring nho. Hon hop phan Gng
duoc theo dbi bang TLC (etyl axetat 40% trong hexan; San pham Rf= 0,5, SM Rf=
0,7).

Budce 5:
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Y, o~

sy RYE
» f}h&” /\;.'.) 'y ‘NHB ac (JL- 4_.-"‘)' xiN}.{Q
HE& faj™ . . HWS ™ e
C1 trong dioxsn L
S Ty N P ,‘,{ T -F'N
- I 0 ) - B N
J\ | Ve rt, 4h L /L N
- A AT A ’ P - Lo o £
- ‘\«%f‘ EN’/ = (hidu sudt £4-95%) - \T'” Y
o “I,f‘

(1,84-1,89 equiv HCI)

Cho tert-butyl N-[(1S,3 S)-3-[[5—(1-etylpropyl)pyrazolo[l,5—a]pyrimidin-7—
yl]lamino]xyclopentyl]carbamat (1,0 g, 2,58 mmol) trong 1,4—Di0xan (0,2 mL), HCI
4 M trong Dioxan (3,22 mL, 12,9 mmol) dugc thém vao va khudy & nhiét do phong
trong 4 gid. Hon hop phan ting dugc lam bay hoi trong chan khéng, dugc nghién véi
pentan va déng kho tu MeCN:H20 dé tao ra [(1S,3S)-3-[[5-(1-
etylpropyl)pyrazolo[1,5-a] pyrimidin-4-ium-7-yl] amino]xyclopentyl]amoni diclorua
(0,9 g, 2,5 mmol, hiéu suat 96,8%) & dang chét rin keo mau vang nhat. Hon hop
phan tmg duoc theo ddi bang TLC (etyl axetat 100%; San pham Rf = 0,1, SM Rf =
0,8). IH NMR (400 MHz, DMSO-d6) 5 15,00 (s, 1H), 9,93-9,86 (m, 1H), 8,51 (s,
3H), 8,30 (s, 1H), 6,84 (s, 1H), 6,58 ('s, 1H), 4,95 (q, J=7,8 Hz, 1H), 3,77-3,66 (m,
1H), 2,84-2,71 (m, 1H), 2,29-2,05 (m, 4H), 1,94-1,63 (m, 6H), 0,81 (t,J =7,4 Hz,
6H). LC-MS (m/z 287,21, tim thay 288,0 [M +H +])

Budc 6:
f _m\‘\.‘ ‘3} ~ f_\.‘ {S!
j TN PRPALE
HNTTS™ opc HN"Ts ™
P e s A goas PN e
-..%,» N thidu suat &8%) - o N
. /f‘g ;,f"]

(1.84-1.89 equiv HCI) (free-base)
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[(18,3S)-3-[[5-(1-etylpropyl)pyrazolo[1,5 -a]pyrimidin-4-ium-7-

yl]lamino]xyclopentyl]Jamoni-diclorua (0,2 g, 0,5600 mmol) trong aq. NH3 (4,0 mL,

0,56 mmol) dugc thém vao va khudy & nhiét do phong trong 4 gid. Hon hop phan

{mg duoc lam bay hoi trong chan khong, duoc nghién bang pentan va dong kho tir

MeCN:H20 dé tao ra (1S,38)—N3—[5—(1—etylpropyl)pyrazolo[l,5—a]pyrimidin—7-

yl]xyclopentan-1,3-diamin (140 mg, 0,49 mmol, hiéu suét 87,8%) & dang chét rin

keo mau vang nhat. Hon hgp phan tng duge theo ddi bang TLC (etyl axetat 100%;
San phim Rf= 0,1, SM Rf=0,8). 1H NMR (400 MHz, DMSO-d6) 6 7,95 (d,J=2,2
Hz, 1H), 6,86 (s, 1H), 6,29 (d, J = 2,2 Hz, 1H), 5,95 (s, 1H), 4,31 —4,19 (m, 1H),
3.57-3,44 (m, 1H), 2,52-2,44 (m, 1H), 2,36-2,22 (m, 1H), 2,09-1,79 (m, 3H), 1,80—
1,59 (m, 5H), 1,58-1,24 (m, 3H), 0,83 (t, ] = 7,4 Hz, 6H). LC-MS (m/z 287,21, tim
thy 288,5 [M + H +1). |

Bang: D li¢u vé hop chit

Hop chat MF Eﬁﬁ; [M+X] Kg: i‘ﬁ?;g
1 Cl2HI6N4 | 216,1375 | [M+H] 216,8
2 C14H20N4 | 244,1688 | [M+H] 2447
3 C15H22N4 | 258,1844 | [M+H] 258,7
4 CI3HIONS | 245,164 | [M+H] 246
5 C16H22N4 | 270,1844 | [M+H] 270,7
6 C15H23N5 | 273,1953 | [M+H] 2742
7 C16H25N5 | 287,211 | [M+H] 287,7
8 C17H25N5 | 299211 | [M+H] 299,8
9 C16H23N5 | 285,1953 | [M+H] 285,83
10 C12H17N5 | 231,1484 | [M+H] 232,2
1 CLIHI5N5 | 217,1327 | [M+H] 218,3
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Hop chit MF llfrgglg [M+X] Kt}f; iﬁz;“g
12 CI2HI7N5 | 231,1484 | [M+H] 2323
13 Cl4H2IN5 | 259,1797 | [M+H] 259,8
14 C15H23N5 | 273,1953 | [M+H] 273,9
15 C16H23N5 | 285,1953 | [M+H] 286,4
16 C14H21N5 | 259,1797 | [M+H] 259,8
17 Cl4H2IN5 | 259,1797 | [M+H] 260,2
18 C15H23N5 | 273,1953 | [M+H] 2738
19 C14H21N5 | 259,1797 | [M+H] 260
20 C1SH2IN5 | 271,1797 | [M+H] 372
21 CI3HI9N5 | 245,164 | [M+H] 245,9
22 C15H23N5 | 273,1953 | [M+H] 2743
23 C16H23N5 | 285,1953 | [M+H] 286,2
24 CI2H17N5 | 231,1484 | [M+H] 231,7
25 CI3HIONS | 245,164 | [M+H] 246,2
26 C14H2IN5 | 259,1797 | [M+H] 260,2
27 C14H2IN5 | 259,1797 | [M+H] 260,2
28 CI3HIONS | 245,164 | [M+H] 2462
29 C15H22N4 | 258,1844 | [M+H] 259
30 CI3H18N40 | 246,1481 | [M+H] 246,9
31 CI3HI8N4 | 230,1531 | [M+H] 231
32 C14H19N5 | 257,164 | [M+H] 257,71
33 C13H17CING6O | 308,1152 | [M+H] 308,9

58

58/78



49020

Hop chét MF IIE c}:'ilg [M+X] KE?; Eg;lg
34 C13HI8N6O |274,1542 | [M+H] 275,3
35 C16H25N5 287,211 | [M+H] 288
36 C13H17CIN6O | 308,1152 | [M+H] 308,9
37 CI13HI8N6O |274,1542 | [M+H] 275,3
38 C15H23N5 273,1953 | [M+H] 274,4
39 C15H23N5 273,1953 | [M-+H] 273,7
40 C14H20CINS | 293,1407 | [M+H] 293,8
41 - CI13HI9NS 245,164 | [M+H] 2459
42 C15H21INS 271,18 [M+H] 2719
43 C14HI9NS 257,164 | [M+H] 257,7
44 C14H21NS5 259,1797 | [M+H] 260,1
45 C14H20CINS | 293,1407 | [M+H] 293,8
46 C15H2IN50 | 287,1746 | [M+H] 288,3
47 CI3HI9NS 245,164 | [M+H] 246,4
48 C14H21N5 259,1797 | [M+H] 260
49 C18H27N502 | 3452165 | [M+H] 346,3
50 C22H27N502 | 393,2165 | [M+H] 394,5
51 C15H19NSO | 285,159 | [M+H] 285,8
52 C16H23N50 | 301,1903 | [M+H] 301,8
53 C15H23N5 273,1953 | [M+H] 273,9
54 C16H23N502 | 317,1852 | [M+H] 318
55 C16H23N50 | 301,1903 | [M+H] 301,8
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Hop chat MF ﬁgﬁ; [M+X] KEI‘E iﬁ;’;g
56 C16H24N60 | 316,2012 | [M+H] 317
57 C22H29N70 | 407,2434 | [M+H] 408
58 " C21H28N6 | 364,2375| [M+H] 265,4
59 C17H27N50 | 3172216 | [M+H] 318,1
60 C15H22N602 |318,1804 | [M+H] 319
61 C18HI9N502 |337,1539 | [M+H] 338
62 C20H33N50 | 359,2685 | [M+H] 360
63 C17H24N8 | 3402124 | [M+H] 340,9
64 C15H20N6 | 284,1749 | [M+H] 2852
65 C16H24N6 | 300,2062 | [M+H] 301
66 C15H23N7 |301,2015 | [M+H] 302
67 C22H26CIN502 | 427,1775 | [M+H] 4282
68 C18H26CIN502 | 379,1775 | [M+H] 380,2
69 C21H2IN5 | 343,1797 | [M+H] 3445
70 C19H23N50 [ 337,1903 | [M+H] 338,3
71 C21H22N6 | 358,1906 | [M+H] 359,3
72 C15H22N60 | 302,1855 | [M+H] 303,2
73 C18H21IN5 |307,1797 | [M+H] 308,3
74 C18H20CIN50 |357,1356 | [M+H] 357,8
75 C17HISCINS | 327,1251 | [M+H] 327,8
76 C15H22CIN5 | 307,1564 | [M+H] 307,8
77 C12H17N50 | 247,1433 | [M+H] 248,1
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Hop chét MF EL‘E; M+X] K&i iﬁ;’;g
78 Cl16HI9N7O |325,1651 | [M+H] 3263
79 C15H24N6 | 288,2062 | [M+H] 288.9
80 C21H22N6 | 358,1906 | [M+H] 358,9
81 C21H2IN5 | 343,1797 | [M+H] 344,1
g2 | C17HI7CI2NS |361,0861 | [M+H] 3623
83 CISHION7 | 297,1702| [M+H] 208,2
84 C22H25N502 | 391,2008 | [M+H] 392
85 C19H29N502 | 359,2321 | [M+H] 360,3
86 C15H24N6 | 288,2062 | [M+H] 2893
87 C23H29N502 | 407,2321 | [M+H] 408.4
88 C14H22N60 | 290,1855 | [M+H] 291,2
89 C16H21N502 | 315,1695 | [M+H] 316,3
90 C14H22N60 | 290,1855 | [M+H] 291,5
91 CI3HION50 | 261,159 | [M+H] 2623
92 Cl4H22NG | 274,1906 | [M+H] 2752
93 C16H25N5 | 287,211 | [M+H] 2883
94 CI8H2IN50 | 323,1746 | [M+H] 324
05 CI8H2IN5O | 323,1746 | [M+H] 3242
96 C18H2IN5SO | 323,1746 | [M+H] 324.4
97 C1OH24N6 | 336,2062 | [M+H] 3374
98 C13H20NG6 | 260,1749 | [M+H] 2613
99 Cl6H25N7 | 3152171 | [M+H] 316,4
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Hop chit MF lfgglg [M+X] Kzz xg’;‘g
100 C17H20N6 | 308,1749 | [M+H] 300,1
101 C17H20N60 | 324,1699 | [M+H] 325,1
102 C16H23N70 | 329,1964 | [M+H] 330,3
103 Cl6HION7 |309,1702 | [M+H] 3103
104 | C18HISCIN502 |371,1149 | [M+H] 3723
105 C19H23N5 | 321,1953 | [M+H] 322,4
106 C16H24CIN5 | 321,172 | [M+H] 3224
107 CL7HI18FEN5 | 311,1546 | [M-+H] 312,1
108 C20H25N5 | 335211 | [M+H] 336,2
109 C17H23N5 | 297,1953 | [M+H] 2082
110 C16H2INSO | 299,1746 | [M+H] 300,2
111 CL7HISEN5 |311,1546 | [M+H] 312,1
112 Cl6H2INSO | 299,1746 | [M+H] 300,2
113 C21H24N6 | 360,2062 | [M+H] 361,3
114 C20H23N5 | 333,1953 | [M+H] 334,3
115 C17H25N5 | 299,211 | [M+H] 300,1
116 CISHION7 | 297,1702 | [M+H] 2982
117 C16H23N5 | 285,1953 | [M+H] 286,2
118 CIOHI9N5 | 317,164 | [M+H] 318
119 C1OH25N5 | 323211 | [M+H] 324,1
120 C16HION5 | 281,164 | [M+H] 282,1
121 C20H25N5 | 335211 | [M+H] 336,1
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Hop chét MF ﬁ;ﬁ; [M+X] KE:E iﬁg;‘g
122 C18H27N5 | 313,2266 | [M-+H] 314,1
123 Cl5H2IN5 | 271,1797 | [M+H] 272,1
124 C15H2IN50 | 287,1746 | [M+H] 2883
125 C17H23F2N5 | 335,1922 | [M+H] 336,1
126 C15HION5O | 285,159 | [M+H] 286
127 C13H17CING6O | 308,1152 | [M+H] 308,9
128 CI3HISNGO | 274,1542| [M+H] 2753
129 C15H23N5 | 273,1953 | [M+H] 2744
130 C15H23N5 | 273,1953 | [M+H] 2737
131 C14H20CIN5 | 293,1407 | [M+H] 293,8
132 C13HION5 | 245,164 | [M+H] 2459
133 CISH2IN5 | 271,18 | [M+H] 271,9
134 Cl4HION5 | 257,164 | [M+H] 257,
135 Cl4H2IN5 | 259,1797 | [M+H] 260,1
136 C14H20CIN5 | 293,1407 | [M+H] 203,8
137 C15H2IN50 | 287,1746 | [M+H] 2883
138 CI3HION5 | 245,164 | [M+H] 246.4
139 Cl4H2IN5 | 259,1797 | [M+H] 260
140 C18H27N502 | 3452165 | [M+H] 3463
141 C22H27N502 | 393,2165 | [M+H] 3945
142 C15SHIONSO | 285,159 | [M+H] 285,8
143 C16H23N50 | 301,1903 | [M+H] 301,8
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Hop chat MF E;‘Eig [M+X] Rﬁg E;’;lg
144 C15H23N5 | 273,1953 | [M+H] 273,9
145 C16H23N502 | 317,1852| [M+H] 318
146 C16H23N50 | 301,1903 | [M+H] 301,8
147 C16H24N60 | 316,2012 | [M+H] 317
148 C22H29N70 | 407,2434 | [M+H] 408
149 C21H28N6 | 364,2375 | [M+H] 2654
150 C17H27N50 | 317,2216 | [M+H] 318,1
151 C15H22N602 | 318,1804 | [M-+H] 319
152 C18HION502 |337,1539 | [M+H] 338
153 C20H33N50 | 359,2685 | [M+H] 360
154 C17H24N8 | 340,2124 | [M+H] 340,9
155 C15H20N6 | 284,1749 | [M+H] 285,2
156 C16H24N6 | 300,2062 | [M+H] 301
157 C15H23N7 | 301,2015 | [M+H] 302
158 | C22H26CINSO2 | 427,1775 | [M+H] 4282
159 | C18H26CIN502 | 379,1775 | [M+H] 380,2
160 C21H2IN5 | 343,1797 | [M+H] 344.5
161 C19H23N50 | 337,1903 | [M+H] 3383
162 C21H22N6 | 358,1906 | [M+H] 3593
163 C15H22N60 | 302,1855 | [M+H] 303,2
164 C18H2IN5 | 307,1797 | [M+H] 3083
165 C18H20CIN5O | 357,1356 | [M+H] 357,8
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Hop chat MF ﬁ,lﬁlg [M+X] Kﬁg E:;‘g
166 C17HISCINS | 327,1251 | [M+H] 327,8
167 C15H22CINS | 307,1564 | [M+H] 307,8
168 CL2HI7N50 | 247,1433 | [M+H] 248,1
169 Cl6HION7O | 325,1651 | [M+H] 326,3
170 C15H24N6 | 288,2062 | [M+H] 288.9
171 C21H22N6 | 358,1906 | [M+H] 358,9
172 C21H2IN5 | 343,1797 | [M+H] 344,1
173 C17HI7CI2N5 | 361,0861 | [M+H] 362,3
174 CI5HION7 | 297,1702| [M+H] 2982
175 C22H25N502 | 391,2008 | [M+H] 392
176 C19H29N502 | 359,2321 | [M+H] 360,3
177 C15H24N6 | 288,2062 | [M+H] 2893
178 C23H29N502 | 407,2321 | [M+H] 408,4
179 C14H22N60 | 290,1855 | [M+H] 2012
180 Cl6H2IN502 | 315,1695 | [M+H] 316,3
181 C14H22N60 | 290,1855 | [M+H] 291,5
182 CI3HIONSO | 261,159 | [M+H] 2623
183 Cl4H22N6 | 274,1906 | [M+H] 275,2
184 Cl6H25N5 | 287,211 | [M+H] 2883
185 CI8H2IN5O | 323,1746 | [M+H] 324
186 C18H2IN50 | 323,1746 | [M+H] 3242
187 CI8H2INSO | 323,1746 | [M+H] 3244
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Hop chét MF ﬁ)‘:g [M+X] Kgf; E;’;’g
188 C1OH24N6 | 336,2062 | [M+H] 337,4
189 C13H20N6 | 260,1749 | [M+H] 261,3
190 C16H25N7 | 3152171 | [M+H] 316,4
191 C17H20N6 | 308,1749 | [M+H] 300,1
192 C17H20N60 | 324,1699 | [M+H] 325,1
193 C16H23N70 | 329,1964 | [M+H] 330,3
194 C16HION7 | 309,1702 | [M+H] 310,3
195 | C18HISCIN5O2 | 371,1149 | [M+H] 372,3
196 C1OH23N5 | 321,1953 | [M+H] 3224
197 C16H24CIN5 | 321,172 | [M+H] 3224
198 C17HISEN5 | 311,1546 | [M+H] 312,1
199 C20H25N5 | 335211 | [M-+H] 336,2
200 C17H23N5 | 297,1953 | [M+H] 208,2
201 C16HZIN50 | 299,1746 | [M+H] 300,2
202 C17HISFN5 | 311,1546 | [M+H] 312,1
203 C16H2IN50 | 299,1746 | [M+H] 300,2
204 C21H24N6 | 360,2062 | [M+H] 361,3
205 C20H23N5 | 333,1953 | [M+H] 334,3
206 Cl7H25N5 | 299,211 | [M+H] 300,1
207 CI5HI9N7 | 297,1702 | [M+H] 208,2
208 C16H23N5 | 285,1953 | [M+H] 286,2

Vidu36: Uc ché CDK9/cyclin T1
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Cac hop chdt mau theo sang ché (1-34) d3 dugc thtr nghiém dé wc ché
CDK9/cyclin T1. St dung thir nghiém do phong xa (thot gian phéan ing 60 phut), cac
hop chit duge thir nghiém & ché do 1ap lai 10 liéu IC50 véi dd pha lodng ndi tiép 3
14n bat dau & 10 pM. Hop chét dbi chimg (Staurosporin) di dugc thir nghiém o ché
&6 10 lidu IC50 v6i do pha loding ndi tiép 3 lan bét dau & 10 pM. Cdc phén g dugc
thuc hién & 10 pM ATP. Két qua cho cac hgp chit duge thtr nghiém duoc thé hién
trong Bang dudi ddy. Dit liéu da duoc chuin héa thanh cac dbi chimg duong va 4m
va pht hop véi dudng cong duge thuc hién bing phan mém GraphPad va dugc thyc
hién khi c4c hoat ddng ctia enzym & ndng do cao nhit ctia céc hop chét 13 dudi 65%.

Cac hop chit mau theo sang ché (35-126) da dugc thir nghi¢m dé tic ché
CDKY/cyclin T1 kinaza. St dung thir nghiém LANCE (thoi gian phan ung 60 phit),
céc hop chét duoc thir nghiém & ché do 1ap lai 10 lieu IC50 véi do pha loang nbi tiép
3 1An bt ddu & 4,3 uM. Hop chat dbi chimg (SNS-032) da duge thir nghiém 6 ché
d6 10 lidu 1C50 véi do pha loéing ndi tiép 3 1an bt dau ¢ 10 pM. Céc phan tmg duge
thuc hién & 10 uM ATP. Két qua cta cac hop chit duoc thir nghiém dugc thé hién
trong Bang dudi day. Dit liu duge chuén héa cho céc dbi chimg durong va am va do
phi hop duong cong duoc phén tich voi XLFITS nhu % Gc ché so véi log [ndng do
hop chét] bang cach sir dung md hinh logistic 4 tham s6 mau205. Fit = (A+((B-
A)/(1+H(C/x)"D)))); Res = (y-fit).

Bang: Két qua tc ché cyclin T1

Cép hiéu lyc: A = 1—500 nM; B = 501—1000 nM; C > 1001 nM

Hop chét Cép hiéu lyc CDK9/cyclin T1
1 C
2 A
3 A
4 B
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Hop chat

Cép hiéu lyc CDK9/cyclin T1
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Hop chét Cép hiéu lyc CDK9/cyclin T1
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Hop chat

Cép hiéu luc CDK9/cyclin T1
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Hop chat

| Cép hiéu lyc CDK9/cyclin T1
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Hop chit

Cép hiéu luc CDK9/cyclin T1
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Hop chét

Cép hiéu luc CDK9/cyclin T1
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Chp hiéu luc CDK9/cyclin T1
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Hop chét

Cép hiéu luc CDK9/cyclin T1

166

A

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

A
B
B
A
A
A
A
A
C
A
A
A
B
C
A
B
C
A
A
A
A
A

75

75/78



49020

Hop chat

Cép hiéu lyc CDK9/cyclin T1
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Dt liéu thir nghiém cho thay rang cac hop chét duoc boc 10 trong tai liéu nay
c6 hiéu qua nhu chit tc ché CDK9 va s& 1 tmg vién phi hop cho liu phap diéu tri
lién quan dén céc rdi loan qua trung gian do CDK9 gay nén.

Nbi dung cua tit ca cac tai liéu tham khao, cac don xin cAp bang sang ché dang
chd xr 1y va cac bang sang ché da cong bd, dugc trich dan trong sudt don dang ky
ndy dugc dua vao dily mot cach 10 rang bang tai liu tham khao.

Céc phuong ¢1 & trén chi dugc trinh bay bang vi du. Nguoi c6 hiéu biét trung
binh trong linh vyc ¥ thuat lién quan s€ hiéu réng ¢6 thé thuc hién cac sira ddi khéc

nhau ma khong lam l€ch lac tinh than va pham vi cta sang ché.

77



49020 78/78

Yéu cau bao ho

1. Hop chat
NH,
HN™
CHy # NN,
\N/ S
CH,

hodc mudi dugce dung cuia chung.

2. Duoc phém chtra chit mang duogc dung va hop chét theo diém 1, hodc mudi duoge

dung cua ching.

3. Hop chét

4. Dwoc phim chita chdt mang duoc dung va hop chét theo diém 3.
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