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(57) Sang ché dé cap dén hop chat di vong hai vong dugc thé c6 cong thuc (I), mubdi duge

dung cta no6 va dugc pham d6i véi bénh, rdi loan hodc tinh trang c6 lién quan dén su biéu

hién qua muc clia enzym protein arginin N-metyl transferaza-5.
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Linh vwc ky thuét dwoc dé cap

Sang ché dé cap dén hop chét di vong hai vong dugc thé c¢6 cong thire (I), mudi duge
dung ctia n6 va dugc phém dé diéu tri bénh, rdi loan hoic tinh trang c6 lién quan dén sy bidu
hién qua muc cia enzym PRMTS5. Sang ché ciing d& cap dén phuong phép didu tri bénh, rdi

loan hodc tinh trang ¢6 lién quan dén sy biéu hién qua muc cua enzym PRMTS3.
Tinh trang k§ thuit cia sang ché

Metyl hoa protein 1a mdt cai bién sau khi dich ma phd bién 4nh huéng dén hoat tinh
clia protein va sy twong tic clia n6 véi cac phan tir sinh hoc khéc. N-metyl hoa thuong xay
ra vao nguyén ti nito ctia cac goc arginin, lysin va histidin va c6 céc ho khéc nhau cua enzym

xuc tac phan g metyl hoa, moi goc dic hiéu vaéi goc axit amin s&€ dugce metyl hoa.

Ho ctia 9 enzym, goi 1a protein arginin N-metyl transferaza (PRMT), chiu trach nhi¢ém
cho viéc metyl héa ciia nhém guanidini ctia arginin. Nhém guanidini cia arginin mang 2
nguyén tr nito d4u cudi trai qua qué trinh monometyl héa hogc dimetyl hoa. Phy thude vao
kiéu dimetyl hda, enzym ciing duoc phan loai thanh loai I hodc loai II. Loai [ PRMT xuc tac
monometyl hoa hodc dimetyl hoa bét di xtmg trong d6 loai II enzym xtc tac dimetyl hoa
dbi xing. Mot vai co chét trai qua qua trinh metyl héa 13 histon, Sm ribonucleoprotein,

MRE11 va p53 gin két protein 1.

Metyl hoa chudi bén arginin dong vai trd quan trong trong cic chirc ning té bao khac
bao gém hoat dong phién ma cling nhu ngén chin phién ma, dich md mARN, sy ghép ndi
tién mARN, vén chuyén protein va truyén tin hidu. N6 cling xay ra trén v s6 co chét. Hoat
tinh enzym ciia PRMT do d6 anh huéng dén qué trinh té bao nhu ting sinh té bao, sita chita
ADN bj tén thuong cling nhu chu trinh té bao va su chét t& bao. Pa chimg minh ring qui
trinh metyl héa qua muc béi enzym PRMT dan dén mot s tinh trang bénh nhu ung thu
(Nature Reviews Cancer 2013, 13, p37; Cellular and Molecular Life Sciences 2015, 72,
p2041; Trends in Biochemical Sciences 2011, 36, p633).

Hién tai, enzym loai I dugc nghién ctu nhidu nhét 1a PRMTS3, duge bao tdn trén cac
sinh vat nhan chuin. Sy biéu hién qua mtrc cia PRMTS dugc lién két bing chit gay ung thu

va gidm ty 1¢ sdng ctia bénh nhan & mjt sb bénh 4c tinh & nguoi (Cell Mol Life Sci., 2015,
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72, p2041). PRMTS tuong thc truc tiép v6i protein thudng xuyén bi rdi loan hogc dot bién &
bénh ung thu, do d6 mot gen gy ung thu duoc gia dinh (Mol Cell Biol, 2008, 28, p6262).
Su ngin chin qud trinh phién ma do PRMTS cua gen Gc ché khéi u nhu p53, RB-1, ST7,
hodc su ting cuong diéu chinh cia Cyclin D1, CDK4, CDK6, eLF4E, MITF, FGFR3 lién
quan dén sy sinh u & ca khéi u rén va khéi u 4c tinh. PRMTS5 nidm trong nhén cfing nhu bao
twong va su biéu hién qua mirc cta n6 da dugc lién két v4i mot loat cac bénh ung thu bao
gbm, nhung khong gidi han &, u nguyén bao than kinh dém da dang (Oncogene, 2017, 36,
p263), ung thu tuyén tién liét (Oncogene, 2017, 36, p1223), va ung thu tuyén tuy (Science,
2016,351,p1214), u lympho té bao vo (Nature Chemical Biology, 2015, 11, p432), u lympho
khong Hodgkin va u lympho té bao B 16n khuéch tan (Journal of Biological Chemistry, 2013,
288, p35534), bach cdu tity bao cép tinh (Leukemia, 2018, 32, p499), bach cau nguyén bao
cép tinh (AACR; Cancer Research 2017;77(13 Suppl):Abstract nr 1128), da u tiy xuong
(Leukemia, 2018, 32, p996), ung thu phéi t& bao 16n (The Biochemical Journal, 2012, 446,
p235), ung thu phéi té bao nho (AACR; Cancer Research 2017;77(13 Suppl):Abstract nr
DDT02-04), ung thu vi (Cell Reports, 2017, 21, p3498), ung thu va bd ba am tinh (AACR;
Cancer Res 2015;75(15 Suppl):Abstract nr 4786), ung thu da day (International J ournal of
Oncology, 2016, 49, p1195), ung thu két tryc trang (Oncotarget, 2015, 6, p22799), ung thu
két budng trang (J Histochem Cytochem 2013, 61, p206), ung thu bang quang (Clinical
Cancer Research, 2018, CCR-18-1270), ung thu bidu md té bao gan (Oncology Reports,
2018, 40, p536), u melanin (PLoS One, 2013, 8, €74710; J Clin Invest. 2018, 128, p517),
sacoma (Oncology Letters, 2018, 16, p2161), ung thu té bao vay miéng-hdu (Oncotarget,
2017, 8, p14847), bach ciu cép tinh do tily xuong tao ra (J Clin Invest, 2016, 126, p3961),
ung thu té bio vay biéu bi (Carcinogenesis, 2017, 38, p827), ung thu mii hau (Oncology
Reports, 2016, 35, p1703), u nguyén bao than kinh (Molecular Oncology, 2015, 9, p617),
ung thu ndi mac tt cung (Gynecol Oncol., 2016, 140, p145), ung thu ¢b tr cung (Pharmazie,
2018, 73, p269). Nhitng phét hién nay da dan dén nghién ctru siu hon cho thy rang viéc tic
ché PRMTS 1am gidm sy tiang sinh té bao (Molecular and Cellular Biology 2008, 28, p6262,
The Journal of Biological Chemistry 2013, 288, p35534).

Chét trc ché cua arginin metyl transferaza dugc boc 10 dau tién vao nam 2004 bai
Cheng et al trong Journal of Biological Chemistry — Vol. 279 (23), p,23892. Tur 0, cac hop
chit va co chit khac nhau khac c¢6 tinh chon loc cao hon déi véi arginin metyl transferaza

loai I hodic loai 1T d4 dugc boc 1. Céc cong bb khac boe 16 cac phan tir nhd lam chat e ché
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lin quan dén PRMT5 la: WO2011077133, W02011079236, WO2014100695,
W02014100716, WO2014100719, W02014100730, WO2014100734, W02014128465,
WO02014145214, WO02015200677, W02015200680, W02015198229, W02016022605,
W02016034671, WO2016034673, WO02016034675, WO02016038550, WO2016135582,
W02016145150, WO2016178870, WO2017032840 va ACS Medicinal Chemistry Letters
2015, 6, p408.

Ban chit k§ thuit clia sang ché

Theo mot khia canh, sang ché dé cap hop chét ¢6 cong thire chung (1), chét déng phan

14p thé cua no, hogc muoi duge dung cia no,

trong do,
L1 duge chon tir -CR?RP-, -NR?-, S, va O;
7Z=CH hoic N;

R? va R® ddc 1ap dugc chon tir mdi 14n xuét hién tir hydro, alkyl dugc thé hodc khong

duoc thé, va xycloalkyl dugc thé hogc khong duge thé;
vong A dugc chon tir,
K\N LSy g va N2 J?
Re va R dugce chon tir alkyl dugce thé hoic khong dugc thé hodc cung véi nguyén tir
cacbon ma ching gén vao tao thanh vong C3-Cs xycloalkyl;

R duogc chon tir -NR*R®, hydro, halogen, alkyl dugc thé hoidc khong dugc thé, alkoxy
duoc thé hodic khong dugc thé, heteroaryl dugc thé hoic khong duge thé va xycloalkyl dugc

thé hoic khong duoc thé;

R! va R? ciing véi nguyén tir cacbon ma chiing gén vao tao thanh lién két dé tao thanh
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—C=C-; hodc R! va R? cing v6i nguyén tir cacbon ma ching gén vao tao thanh vong

xyclopropan;

R? va R? ¢6 thé gidng hodc khac nhau va ddc lap dugc chon tir hydro va alkyl dugc

thé hodc khong dugc thé;

R3 doc 14p duge chon tai mdi 14n xuét hién tir halogen, xyano, nitro, alkyl dugc thé
hoic khong dugc thé, -OR®, -NRRE, xycloalkyl dugc thé hogc khong dugc thé, -C(O)OH, -
C(0)0-alkyl, -C(O)R®, -C(O)NRR®, —-NR’C(O)R?, aryl dugc thé hodc khong dugc thé,
heteroaryl dugc thé hoac khong dugc thé, va heteroxyclyl dugc thé hoiic khong duogc thé;

R* va R’ doc 1ap dugc chon tir hydro, alkyl dugc thé hoic khong dugc thé, va
xycloalkyl dugc thé hoic khong dugc thé;

R® dugce chon tir hydro, alkyl dugc thé hodc khong duoc thé, va xycloalkyl dugc thé
hodc khong dugc thé;

R’ va R® doc lap duge chon tr hydro, alkyl duoc thé hodc khong dugc thé, va
xycloalkyl dugc thé hogc khong dugc thé;

R® dugc chon tir alkyl dugc thé hodc khong duge thé va xycloalkyl dugc thé hodc
khong duogc thé;

R0 dwoc chon tir hydro, halogen, va alkyl dugc thé hogc khong dugc thé;
‘n’ 12 s6 nguyén tir 0 dén 4, bao gbm ca s6 0 va 4;
khi nhém alkyl dugc thé, né dugc thé bing 1 dén 4 phan tir thé doc 1ap dugc chon tir

oxo (=0), halogen, xyano, xycloalkyl, aryl, heteroaryl, heteroxyclyl, -OR, -C(=0)OH, -
C(=0)O(alkyl), -NR®R®, -NR*C(=0O)R*, va —C(=O)NR?R®;

khi nhém heteroaryl duge thé, né dugc thé bing 1 dén 4 phén tr thé doc 1ap duoc
chon tir halogen, nitro, Xyano, alkyl, haloalkyl, perhaloalkyl, xycloalkyl, heteroxyclyl, aryl,
heteroaryl, -OR”2, -NR#R®, -NR™*C(=0)R%, —-C(=0)R*, —C(=0)NR?R®, -SO,-alkyl, -
C(=0)OH, va -C(=0)0O-alkyl;

khi nhém di vong dugc thé, né duge thé trén nguyén tr cacbon vong hodc trén nguyén
tir khac loai vong, va khi né dugc thé trén nguyén tir cacbon vong, n6 duoc thé bang 1 dén
4 phén tir thé doc 1ap duge chon tir oxo (=0), halogen, xyano, alkyl, xycloalkyl, perhaloalkyl,
-OR"s, -C(=0)NR?*R®, -C(=0)OH, -C(=0)0-alkyl, -N(H)C(=O)(alkyl), -N(H)R3, va -
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N(alkyl)2; va khi nhéom di vong dugc thé trén nito vong, n6 dugc thé bing céc phan tir thé
doc lap dugc chon tir alkyl, xycloalkyl, aryl, heteroaryl, -SO»(alkyl), -C(=O)R%, va -
C(=0)O(alkyl); khi nhém di vong dugc thé trén luu huynh vong, né duge thé bing 1 hogc 2

nhom oxo (=0);
R’ dugc chon tir hydro, alkyl, perhaloalkyl, va xycloalkyl;
mdi R82 va R8 doc 14p duge chon tir hydro, alkyl, va xycloalkyl; va
R®2 dugc chon tir alkyl va xycloalkyl.

Céc chi tiét cia mot hodc nhidu phuong 4n theo sang ché dugc néu dudi day chi mang
tinh minh hoa va khong nhim muc dich gi6i han trong pham vi theo sang che. Cac dau hiu,
muc dich va wu diém khac theo sang che s& dugc thé hién rd rang tir phan mod ta va yéu cau

bao hd.

Theo médt phuong 4n, sang ché @ cap dén hop chét c6 cu truc 12 cong thie (IT), chat

dong phan 14p thé cta nd, hogc mudi duge dung cua no,

R10

b
N R
(R3)n—@—L1 2%
R2a R2a ZVN
HO OH

(n
trong do,
Vong A, L1, Z, R%, R, R¥, R, R%, R3, R""va ‘n’ nhu dugc dinh nghia ¢ ddy.

Theo phuong én khéc, sang ché @ cap dén hop chét c6 chu trac 14 cong thire (I1D),

chét dong phan 1ap thé ciia nd, hodc mudi dugc dung cia no,

b R10
N R
(R%, L5 = |
R2a R22 Z N
HO OH

()

trong do,
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Vong A, L1, Z, R4, R®, R?, R, R%, R?, R?va ‘n’ nhu dugc dinh nghia ¢ day.

Theo mdt phuong 4n, sang ché d& cap dén hop chét c6 cu trac 12 cong thire (IV), chit

dong phan 1ap thé cuia nd, hodc muoi dugce dung cia no,

F Rb R10
X S
N R
X
HNT N L 77
R2a R2a N\ N
HO OH
(IV)
trong do,
X2 1a Br hoic Cl;

L1, R2, RY RY, R?, R% R, R? va R nhu dugc dinh nghia & déy.

Theo mdt phuong én cia sang ché, R® va R4 doc 1ap dugc chon tir alkyl duge thé hodic
khong dugc thé hodc R° va R? cing v6i nguyén tir cacbon ma chung gén vio tao thanh vong

xyclobutyl.

Theo phuong 4n nhét dinh, R° va R¢ doc 14p duge chon tir metyl hodc R® va RY ciing

véi nguyén tr cacbon ma chung gén vao tao thanh vong xyclobutyl.

Theo bét ky phuong én nado & trén, R® va RP doc 1ap dugce chon tir hydro, metyl, va

xyclopropyl.

Theo bt ky phuong 4n nao & trén, R® dugc chon tir halogen, xyano, -ORS, -NR'R8,
alkyl dugc thé hodc khong dugc thé, va aryl duge thé hoic khong dugc the.

Theo phuong 4n nhét dinh, R? doc 1ap duogc chon tir—F, Cl, Br, CN, -NHoa, -NH(CHa),

D_HN\fg ’ <>'HN\;; ’

-NHCH(CHj3),, -CH3, xyclopropyl, -CH(CHs)s, -CF2CHs, -OCH,
O, O, &
\rj Ne - O, _z
<(— ;“X , ,va f'é .

Theo bit ky phuong 4n nao & trén, R? va R doc lap dugce chon tir hydro va metyl.

Theo bét ky phuong 4n nao & trén, R duoc chon tir hydro, halogen, —NR*R’, va alkyl
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dugc thé hodc khong duge thé, xycloalkyl dugc thé hodc khong dugc thé va heteroaryl dugc

thé hodc khong dugc thé.

Theo mdt $6 phuong é4n nhit dinh, R dugc chon tr hydro, —-NH», metyl, clo,
/

AN
L ’
. /
xyclopropyl, va .

Theo bét ky phuong 4n nao & trén, R* va R® doc 1ap duge chon tir hydro.

Theo bat ky phuong 4n nao & trén, R® dugc chon tir alkyl dugce thé va khong duge
thé.

Theo mdt sé phuong 4n nhét dinh, R® duge chon tir metyl.

Theo bét ky phwong 4n nao & trén, R7 va R® ddc 14p duge chon tir hydro, metyl, -
CH(CHjs),, -CHa-xyclopropyl, xyclopropyl, va xyclobutyl.

Theo bét ky phuong 4n ndo & trén, R'® dwgc chon tir hydro, -F, va metyl.
Theo bét ky phuong 4n nao & trén, n duogc chon tir 1 dén 3.

Theo phuong 4n khac, sang ché @& cap dén hop chét c6 céu truc 12 cong thuc (1) trong
d6 L1 duge chon tir -CH»-, -CH(CHj3)-, -NH-, -N(CH3)- S, va O;

Theo phuong 4n khéc, sang ché @& cap dén hop chét co céu truc 12 cong thic (1) trong
CIH
NS
N .
Theo phuong 4n khic, sang ché @& cap dén hop chét c6 céu truc 13 cong thic (1) trong

I+
dovong A la k\N .

Theo phuong én khéc, sang ché @& cap dén hop chét c6 céu tric 14 cong thire (1) trong

N
hodc (N\/ z

d6 vong A 1a R° R

dovong A la

Theo phuong &n khac, sang ché @ cap dén hop chét c6 céu tric 1 cong thire (1), trong

do6 vong A dugc chon tir



L1 duoc chon tir -CH2-, -CH(CH3)-, -NH-, -N(CH3)-, S, va O; R3 dugc chon tir F,
Cl, Br, CN, -NH,, -NH(CH3), -NHCH(CH3),, -CHs, xyclopropyl, -CH(CHz3), -CF2CH3, -
OCH3, CF3,

D_HN\;’ <>—HN\;, <( e F\O\;ﬁ , 1@; v o’fi;
s

; R dugc

AN
L“
chon tir hydro, -NH,, Cl, -CH(CH3)2, metyl, etyl, xyclopropyl va ; R2 va RP doc 1ap
dwoc chon tir hydro, metyl, va xyclopropyl; R¥ va R?* doc lap dugc chon tir hydro va metyl;

R dugc chon tir hydro, -F, va metyl.

Céac vi du 1 dén 84 dua ra & day 1a cac hop chét dai dién, vén chi mang tinh minh hoa

va khoéng nham muc dich giéi han pham vi theo séang ché.

Ném dugc hibu ring cu tric cong thic (I) bao gbm toan bd chit hd bién, chét dong
phén lap thé va chét ddng vi bat ¢ noi nao &p dung va mudi duge dung c6 thé duoc du tinh
tlr cAu trac hda hoc thudng duge md ta & day.

Theo mot phuong an, sang ché d& cap dén hop chit c6 cong thirc (I) dén (IV) trong
dé hop chit & dang bazo tu do hodc mubi duge dung ctia no.

Theo khia canh khéc ciia sng ché, sang ché @& cap dén hop chét ¢6 cong thire (1) dén
(IV) hosic mudi dugc dung ctia né dé diu trj bénh, rdi loan, hoi chimg hogc tinh trang lién
quan dén enzym PRMTS.

Theo mot phuong 4n cua sang ché, sang ché dé cap dén hop chét ¢6 cong thirc (1) dén
(IV), hodc mudi duge dung ctia nd dé didu tri bénh, rbi loan, hdi ching hodc tinh trang bang
cach trc ché enzym PRMTS.

Theo khia canh khéc cua sang ché, sang ché dé cap dén hop chit c6 cong thie (I) dén
(IV) hodc mubi duge dung cua nd dé str dung lam thude.

Theo khia canh khac cua sang ché, sang ché d& cap dén hop chét c6 cong thire (I) dén

(IV) hoac mudi duge dung ciia nd dé str dung trong didu tri bénh, rdi loan, hoi chitng hodc
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tinh trang lién quan &én PRMTS.

Theo mdt phuwong &n clia sang ché, sang ché dé cap dén hop chét c6 cong thire (1) dén
(IV) hodc mudi duge dung ciia né dé sir dung trong didu tri bénh, rbi loan, hoi ching hoic

tinh trang bing cach tic ché PRMTS.

Theo khia canh khac cta sang ché, séng ché dé cap dén phuong phap trc ché PRMTS5

bang cach sir dung hop chét dugc chon tir cong thire (1) dén (IV) hodc mudi dugc dung cia
no.
Theo khia canh khéc ciia sang ché, sang ché d& cap dén phuong phép diéu tri bénh,

rdi loan hodc tinh trang lién quan dén PRMT5 bang cach sir dung hop chét dugc chon tir
cong thirc (I) dén (IV).

Theo khia canh khac cua sang ché, phuong phap didu tri bénh, rbi loan hodc tinh trang
dugce chon tir u nguyén bao than kinh dém da dang, ung thu tuyén tién liét, va ung thu tuyén
tuy, u lympho té bao vo, u lympho khong Hodgkin va u lympho té bao B 16n khuéch tan,
bach clu tiy bao cép tinh, bach cau nguyén bao cép tinh, da u tiy xuong, ung thu phbi té
bao 16n, ung thu phdi té bao nho, ung thu vi, ung thu vi b ba 4m tinh, ung thu da day, ung
thu két tryc trang, ung thu két budng tring, ung thu bang quang, ung thu biéu m6 té bao gan,
u melanin, sacoma, ung thu t& bao vay miéng-hau, bach ciu cip tinh do tiy xwong tao ra,
ung thu té bao vay biéu bi, ung thu mili hau, u nguyén bao than kinh, ung thu ndi mac tir
cung, va ung thu cb tir cung bing cach str dung hop chit dugc chon tir cong thirc (I) dén (IV)
dugc cung cép.

Theo khia canh khac ctia sang ché, sang ché d& cap dén viéc sir dung hop chét dugc
chon tir cdng thic (I) dén (IV) hoic mubi duge dung ciia né, dé san xuét thubc dé didu tri
bénh, rbi loan hoic tinh trang c6 lién quan dén PRMTS.

Theo khia canh khéc, sang ché dé cap dén dugc phdm chua it nhit mot hop chét c6
cong thac (1) dén (IV) hoic mudi duge dung ctia né va it nhét mot t4 duoc duoc dung.

Theo khia canh khéc, sing ché & cap dén duogc pham chira lugng hitu hiéu dé diéu
tri cia hop chét c6 cong thire (1) dén (IV) hodc mudi dugc dung cla né, dé sir dung trong
didu tri bénh, rdi loan hodc tinh trang lién quan dén PRMTS5 bang cach ding cho dbi tuong
can noé.

Theo khia canh khéac cua sang ché, trong d6 viéc st dung hop chét ¢6 cong thirc ()
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dén (IV) hoic mudi duge dung ctia nd dbi voi bénh, rdi loan, triéu ching hodc tinh trang ¢
lién quan bang céch tc ché PRMTS duogc chon tir nhém bao gdm u nguyén bao than kinh
dém da dang, ung thu tuyén tién liét, va ung thu tuyén tuy, u lympho té bao vo, u lympho
khong Hodgkin va u lympho t& bao B 16n khuéch tan, bach ciu tiy bao cip tinh, bach ciu
nguyén bao cép tinh, da u tily xwong, ung thu phéi té bao 16n, ung thu phéi té bao nhé, ung
thu vi, ung thu va bd ba 4m tinh, ung thu da day, ung thu két tryc trang, ung thu két budng
tring, ung thu bang quang, ung thu biéu mo té bao gan, u melanin, sacoma, ung thu té bao
vay miéng-hau, bach cdu cép tinh do tiy xwong tao ra, ung thu té bao vay biéu bi, ung thu
miii hdu, u nguyén bao than kinh, ung thu ndi mac ti cung, va ung thu cb tir cung.

Theo khia canh khac, sang ché & cap dén dugc phém chira lugng hitu hiéu dé didu
trj hop chit c6 cong thire (T) dén (IV) hodc muéi duge dung clia né, dé diéu trj bénh, roi loan
hodc tinh trang c6 lién quan dén PRMTS5 bang cach dung cho ddi twong can no.

Theophuongénkhéccﬁaséngché,hqpchégchétdéngphﬁnlépthécﬁachﬁnghoac
mubi duge dung ciia né:

(1S,2R,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)etyl)-5-(4-amino-7H pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 1);

(1S,2R,5R)-3-(2-(2-amino-3-cloquinolin-7-yl)etyl)-5 -(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 2);

(18,2R,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)etyl)-5-(4-amino-5 -flo-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 3);

(18,2R,5R)-5-(4-amino-7H-pyrolo[2,3-d]pyrimidin-7-y1)-3 -(((2-aminoquinolin-7-
yl)thio)metyl)xyclopent-3-en-1,2-diol (Hop chét 4);

(1S,2R,5R)-3-(((2-amino-3-cloquinolin-7 -yD)thio)metyl)-5-(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 5);

(1S,2R,5R)-5-(4-amino-7H-pyrolo[2,3-d]pyrimidin-7-y1)-3 -(((2-aminoquinolin-7-
yl)(metyl)amino)metyl)xyclopent-3-en-1,2-diol (Hop chét 6);

(1S,2R,5R)-3-(1-(2-amino-3-bromoquinolin-7 -yl)propan-2-yl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 7a va 7b);

(18,2R,5R)-5-(4-amino-7H-pyrolo[2,3-d]pyrimidin-7-yI)-3 -(1-((2-(metylamino)
quinolin-7-yl)oxy)etyl)xyclopent-3-en-1,2-diol (Hop chét 8a va 8b);
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(1S,2R,5R)-3-(((2-amino-3-clo-5-floquinolin-7-yl)oxy)metyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-2-metylxyclopent-3-en-1,2-diol (Hop chét 9);
(1S,2R,5R)-5-(4-amino-7H-pyrolo[2,3-d]pyrimidin-7-y1)-3-(2-(2-
(metylamino)quinolin-7-yl)etyl)xyclopent-3-en-1,2-diol (Hop chét 10);
(18,2R,5R)-5-(4-amino-7H-pyrolo[2,3-d]pyrimidin-7-yl)-3-(2-(3 -metylimidazo[1,2-
aJpyridin-7-yl)etyl)xyclopent-3-en-1,2-diol (Hop chét 11);
(1S,2R,5R)-3-(((2-amino-3-clo-5-floquinolin-7-yl)oxy)metyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-4-metylxyclopent-3-en-1,2-diol (Hop chét 12);
(18,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5 -(4-metyl-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chit 13);
(18,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5-(4-metyl- 1H-pyrolo[3,2-
c]pyridin-1-yl)xyclopent-3-en-1,2-diol hydroclorua (Hop chit 14);
(18,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5 -(1H-pyrolo[3,2-
c]pyridin-1-yl)xyclopent-3-en-1,2-diol (Hop chét 15);
(18,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5 -(7TH-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chat 16);
(1S,2R,5R)-5-(4-amino-7H-pyrolo[2,3-d]pyrimidin-7-y1)-3 -(((2-aminoquinolin-7-
yl)amino)metyl)xyclopent-3-en-1,2-diol (Hop chét 17); |
(1S,2R,5R)-3-(((2-amino-3-clo-5 -floquinolin-7-yl)oxy)metyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 18);
(1S,2R,5R)-5-(4-amino-7H-pyrolo[2,3-d]pyrimidin-7-y1)-3-(((2-
(metylamino)quinolin-7-yl)oxy)metyl)xyclopent-3-en-1,2-diol (Hop chit 19);
(1S,2R,5R)-3-(1-((2-amino-3-clo-5-floquinolin-7 -yl)oxy)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 20a va 20b);
(18,2R,5R)-3-(2-(2-amino-3-cloquinolin-7-yl)etyl)-5 -(4-mety1-7H-pyrolb[2,3 -
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 21);
(1S,2R,5R)-5-(4-amino-7H-pyrolo[2,3-d]pyrimidin-7 -yl)-3-(2-(2-(xyclobutylamino)
quinolin-7-yl)etyl)xyclopent-3-en-1,2-diol (Hop chét 22);
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(18,2R,5R)-3-(2-(2-amino-3-floquinolin-7-yl)etyl)-5-(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 23);
(18,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 24);
(18,2R,5R)-3-(2-(2-amino-3-clo-6-floquinolin-7-yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 25);
(18,2R,5R)-3-(2-(2-amino-3-clo-8-floquinolin-7-yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 26);
(1S,2R,5R)-3-(2-(2-amino-3,3-dimetyl-3H-indol-6-yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 27);
(1S,2R,5R)-5-(4-amino-7H-pyrolo[2,3-d]pyrimidin-7-yl)-3-(2-(2'-
aminospiro[xyclobutan-1,3'-indol]-6'-yl)etyl)xyclopent-3-en-1,2-diol (Hop chét 28);
(1S,2R,5R)-3-(2-(2-amino-3,5-dicloquinolin-7-yl)etyl)-5-(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 29);
(1S,2R,5R)-3-(2-(2-amino-3-cloquinolin-7-yl)etyl)-5-(2-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 30);
(18,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5-(4-isopropyl-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 31);
(1S,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5-(4-(1-metyl-1H-pyrazol-
4-yl)-7TH-pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 32);
(18,2R,5R)-3-(1-(2-amino-3-clo-5-floquinolin-7-yl)propan-2-yl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 33a va 33b);
(18,2R,5R)-3-(1-(2-amino-3-cloquinolin-7-yl)propan-2-yl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 34a va 34b);
(1 S,2R,5R)-3-(1-(2-amino-3-clo-5-floquinolin-7-yl)propan-2-yl)-5-(4-metyl-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chit 35a va 35b);
(1S,2R,5R)-3-(1-(2-amino-3-clo-5-floquinolin-7 -yl)propan-2-yl)-2-metyl-5-(4-
metyl-7H-pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 36a va 36b);
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(18,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-2-metylxyclopent-3-en-1,2-diol (Hop chét 37);
(18,2R,5R)-3-(1-(2-amino-3-clo-53-floquinolin-7-yl)propan-2-yl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-2-metylxyclopent-3-en-1,2-diol (Hop chét 38);
(18,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-2-metyl-5-(4-metyl-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 39);
(1S,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-2-etylxyclopent-3-en-1,2-diol (Hop chét 40);
(1S,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5-(4-etyl-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 41);
(18,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5-(4-xyclopropyl-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 42);
(1S,2R,5R)-3-(2-(2-amino-3-bromo-5-floquinolin-7-yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 43);
(18,2R,5R)-3-(2-(2-amino-3 -bromo-5-floquinolin-7-yl)etyl)-5-(4-metyl-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 44);
(18,2R,5R)-3-(1-(2-amino-3-bromo-5-floquinolin-7-yl)propan-2-yl)-5 -(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 45a va 45b);
(1S,2R,5R)-3-(2-(2-amino-6-floquinolin-7-yl)etyl)-5 -(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chit 46);
(1S,2R,5R)-3-(2-(2-amino-5-floquinolin-7 -yD)etyl)-5-(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 47);
(1R,2R,38,4R,5S)-1-(2-(2-amino-3-clo-5 -floquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3-diol (Hop chét 48);
(1R,2R,3S,4R,5 S)-4-(4-amino-7H-pyrolo[2,3-d]pyrimidin-7-y1)-1-(2-(2-
(metylamino)quinolin-7-yl)etyl)bixyclo [3,1,0] hexan-2,3-diol (Hop chét 49);

(1R,2R,3S,4R,5S)-4-(4-amino-7H-pyrolo[2,3 -d]pyrimidin-7-yl)-1-(2-(2-
(isopropylamino)quinolin-7-yl)etyl)bixyclo [3,1 ,0]hexan-2,3-diol (Hop chét 50);
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(1R,2R,38,4R,58)-4-(4-amino-7H-pyrolo[2,3-d]pyrimidin-7-yl)-1-(2-(2-
(xyclobutylamino)quinolin-7-yl)etyl)bixyclo [3,1,0]hexan-2,3-diol (Hop chét 51);
(1R,2R,38,4R,58S)-4-(4-amino-7H-pyrolo[2,3-d]pyrimidin-7-y1)-1-(2-(2-
((xyclopropylmetyl)amino) quinolin-7-yl) etyl)bixyclo[3,1,0]hexan-2,3-diol (Hop chét 52);
(1R,2R,38,4R,58)-4-(4-amino-7H-pyrolo[2,3-d]pyrimidin-7-yl)-1-(2-(2-amino-8-
floquinolin-7-yl)etyl)bixyclo [3,1,0]hexan-2,3-diol (Hop chét 53);
(1R,2R,38,4R,55)-1-(2-(2-amino-3-metylquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl) bixyclo[3,1,0]hexan-2,3-diol (Hop chét 54);
(1R,2R,3S,4R,5S)-1-(2-(2-amino-3-isopropyl quinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3-diol (Hop chét 55);
(1R,2R,38S,4R,58)-1-(2-(2-amino-3-(1,1-difloetyl) quinolin-7-yl)etyl)-4-(4-amino-
7H-pyrolo [2,3-d] pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3-diol (Hop chét 56);
(1R,2R,38,4R,58)-1-(2-(2-amino-3-xyclopropylquinolin-7 -yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl) bixyclo[3,1,0]hexan-2,3-diol (Hop chét 57);
(IR,2R,3S,4R,5S)-1-(2-(2-amino-3 -metoxyquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3-diol (Hop chét 58);
2-amino-7-(2-((1R,2R,38,4R,5S)-4-(4-amino-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,3-
dihydroxybixyclo [3,1,0]hexan-1-yl)etyl)quinolin-3-cacbonitril (Hop chét 59);
(1R,2R,3S,4R,5S)-1-(2-(2-amino-3 -floquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7 -yDbixyclo[3,1,0]hexan-2,3-diol (Hop chét 60);
(1IR,2R,3S,4R,55)-1-(2-(2-amino-3 -cloquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3 -diol (Hop chét 61);
(1R,2R,3S,4R,5S)-1-(2-(2-amino-3 -clo-6-floquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl) bixyclo[3,1,0]hexan-2,3 -diol (Hop chét 62);
(1IR,2R,3S,4R,5S)-1-(2-(2-amino-3 -clo-8-floquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3, 1,0]hexan-2,3-diol (Hop chét 63);

(1R,2R,3S,4R,5S)-1-(2-(2-amino-3 -bromo-6-floquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3 -diol (Hop chét 64);
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(1R,2R,38,4R,5S)-4-(4-amino-7H-pyrolo[2,3-d]pyrimidin-7-yl)-1-(2-(3-
metylimidazo[1,2-a]pyridin-7-yl)etyl) bixyclo[3,1,0]hexan-2,3-diol (Hop chét 65);
(1IR,2R,3S,4R,5S)-1-(2-(2-amino-3,3 -dimetyl-3H-indol-6-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl) bixyclo[3,1,0]hexan-2,3-diol (Hop chét 66);
(1R,2R,3S,4R,58)-1-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-4-(4-amino-6-
metyl-7H-pyrolo[2,3-d] pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3-diol (Hop chét 67);
(1R,2R,38,4R,58)-1-(2-(2-amino-3-clo-6-floquinolin-7-yl)etyl)-4-(4-amino-6-
metyl-7H-pyrolo[2,3-d] pyrimidin-7-yl)bixyclo[3, 1,0]hexan-2,3-diol (Hop chét 68);
(1IR,2R,3S,4R,5S)-1-(2-(2-amino-3 -clo-5-floquinolin-7-yl)etyl)-4-(4-metyl-7H-
pyrolo[2,3-d]pyrimidin-7-yl) bixyclo[3,1,0]hexan-2,3-diol (Hop chét 69);
(1R,2R,3S,4R,5S)-1-(2-(2-amino-3-clo-5-floquinolin-7 -yl)etyl)-4-(7H-pyrolo[2,3-
d]pyrimidin-7-yl)bixyclo [3,1,0]hexan-2,3-diol (Hop chét 70);
(1R,2R,3S,4R,55)-4-(4-amino-7H-pyrolo[2,3-d]pyrimidin-7-yl)-1 -(2-(2'-
aminospiro[xyclobutan-1,3'-indol]-6'-yl)etyl)bixyclo[3,1,0]hexan-2,3-diol (Hop chit 71);
(1R,2R,38,4R,58)-1-(2-(2-amino-3-bromo-5-floquinolin-7 -yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3-diol (Hop chét 72);
(1R,2R,38,4R,5S)-1-(2-(2-amino-3-bromoquinolin-7 -yD)etyl)-4-(4-amino-7H-pyrolo
[2,3-d]pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3-diol (Hop chét 73);
(1R,2R,3S,4R,58)-4-(4-amino-7H-pyrolo[2,3-d]pyrimidin-7 -yD-1-(2-(2-
aminoquinolin-7-yl)etyl)bixyclo[3,1,0]hexan-2,3-diol (Hop chét 74);
(1R,2R,38,4R,58)-4-(4-amino-7H-pyrolo[2,3 -d]pyrimidin-7-y1)-1-(2-(2-
aminoquinazolin-7-yl)etyl)bixyclo[3,1,0] hexan-2,3-diol (Hop chét 75);
(18,2R,3S,4R,5S)-1-((S)-1-(2-amino-3 -bromoquinolin-7-yl)propan-2-yl)-4-(4-
amino-7H-pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3 -diol (Hop chit 76a va
76b);
(1S,2R,3S,4R,5S)-1-((S)-2-(2-amino-3-clo-5 -floquinolin-7-y1)-1-xyclopropyletyl)-
4-(4-amino-7H-pyrolo[2,3-d]pyrimidin—7-yl)bixyclo[3,1,0]hexan—2,3-di01 (Hop chét 77a va
77b);
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(1S,2R,38,4R,58)-1-(1-(2-amino-3-clo-5-floquinolin-7-yl)propan-2-yl)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3-diol (Hop chét 78a va 78b);
(1R,2R,38,4R,58S)-4-(4-amino-7H-pyrolo[2,3-d]pyrimidin-7-y1)-1-(2-(2-
aminoquinolin-7-yl)propyl) bixyclo[3,1,0]hexan-2,3-diol (Hop chét 79a va 79b);
(1R,2R,38,4R,58)-1-(((2-amino-3-bromoquinolin-7-yl)oxy)metyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3-diol (Hop chét 80);
(18,2R,38,4R,58S)-4-(4-amino-7H-pyrolo[2,3-d]pyrimidin-7-y1)-1-(((2-
aminoquinolin-7-yl)thio)metyl) bixyclo [3,1,0] hexan-2,3-diol (Hop chét 81);
(1R,2R,38,4R,58)-1-(2-(2-amino-3-(4-flophenyl)quinolin-7 -yl)etyl)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3-diol (Hop chét 82);
(1R,2R,3S,4R,58)-1-(2-(2-amino-3-(pyridin-3-yl)quinolin-7 -yl)etyl)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3-diol (Hop chét 83); va
(1R,2R,3S,4R,58)-1-(2-(2-amino-3-(3-metyl isoxazol-4-yl)quinolin-7-yl)etyl)-4-(4-
amino-7H-pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3-diol (Hop chét 84).
Theo phuong 4an khac cua sang ché, hop chit, chéit déng phan 1ap thé cta no, hodc
rnuéiduchungcﬁané,duqcchont&:
(1S,2R,5R)-3-(2-(2-amino-3-bromoquinolin-7 -yl)etyl)-5-(4-amino-7H  pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 1);
(1 S,2R,5R)-3-(2-(2-amino-3-cloquinolin-7-yl)etyl)-5-(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 2);
(1S,2R,5R)-3-(1-(2-amino-3-bromoquinolin-7-yl)propan-2-yl)-5 -(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 7a va 7b);
(1S,2R,5R)-3-(((2-amino-3-clo-5 -floquinolin-7-yl)oxy)metyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin—7-yl)-2-mety1xyclopent-3-en—1,2-diol (Hop chit 9);
(18,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7 -yl)etyl)-5-(4-metyl-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1 ,2-diol (Hop chét 13);
(18,2R,5R)-3-(2-(2-amino-3-clo-5 -floquinolin-7-yl)etyl)-5-(4-metyl-1H-pyrolo[3,2-
c]pyridin-1-yl)xyclopent-3-en-1,2-diol hydroclorua (Hop chét 14);
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(18,2R,5R)-3-(((2-amino-3-clo-5-floquinolin-7-yl)oxy)metyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 18);
(18,2R,5R)-3-(1-((2-amino-3-clo-5-floquinolin-7-yl)oxy)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 20a va 20b);
(18,2R,5R)-3-(2-(2-amino-3-cloquinolin-7-yl)etyl)-5-(4-metyl-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 21);
(18,2R,5R)-3-(2-(2-amino-3-floquinolin-7-yl)etyl)-5-(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 23);
(1S,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 24);
(18,2R,5R)-3-(2-(2-amino-3-clo-6-floquinolin-7-yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 25);
(1S,2R,5R)-3-(2-(2-amino-3-clo-8-floquinolin-7-yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 26);
(18,2R,5R)-3-(2-(2-amino-3,5-dicloquinolin-7-yl)etyl)-5-(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 29);
(1S,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5-(4-isopropyl-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 31);
(18,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5 -(4-(1-metyl-1H-pyrazol-
4-y1)-7H-pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 32);
(1S,2R,5R)-3-(1-(2-amino-3-clo-5-floquinolin-7 -yl)propan-2-yl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 33a va 33b);
(18,2R,5R)-3-(1-(2-amino-3-cloquinolin-7-yl)propan-2-y1)-5 -(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 34a va 34b);
(1S,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5 -(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7 -yl)-2-metylxyclopent-3-en-1,2-diol (Hop chét 37);
(1S,2R,5R)-3-(1-(2-amino-3-clo-5-floquinolin-7 -yl)propan-2-yl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-2-metylxyclopent-3-en-1 ,2-diol (Hop chét 38);
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(18,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-2-etylxyclopent-3-en-1,2-diol (Hop chét 40);
(1S,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5-(4-etyl-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 41);
(18,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5-(4-xyclopropyl-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 42);
(1S,2R,5R)-3-(2-(2-amino-3-bromo-5-floquinolin-7-yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 43);
(18,2R,5R)-3-(2-(2-amino-3-bromo-5-floquinolin-7-yl)etyl)-5-(4-metyl-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 44);
(18,2R,5R)-3-(1-(2-amino-3-bromo-5-floquinolin-7-yl)propan-2-yl)-5-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 45a va 45b);
(18,2R,5R)-3-(2-(2-amino-6-floquinolin-7-yl)etyl)-5-(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 46);
(1S,2R,5R)-3-(2-(2-amino-5-floquinolin-7-yl)etyl)-5-(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 47);
(1R,2R,38,4R,585)-1-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3-diol (Hop chét 48);
(1R,2R,38,4R,58)-1-(2-(2-amino-3-metylquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl) bixyclo[3,1,0]hexan-2,3-diol (Hop chat 54);
(1R,2R,38,4R,585)-1-(2-(2-amino-3-cloquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3,1 ,0]hexan-2,3-diol (Hop chét 61);
(1IR,2R,3S,4R,5S)-1-(2-(2-amino-3 -clo-6-floquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl) bixyclo[3,1 ,0]hexan-2,3-diol (Hop chét 62);
(1R,2R,3S,4R,5S)- 1-(2-(2-amino-3-bromo-6-floquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3, 1,0]hexan-2,3-diol (Hop chét 64);
(1IR,2R,38,4R,5S)-1-(2-(2-amino-3 -bromo-5-floquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3,1 ,0]hexan-2,3-diol (Hop chét 72); va
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(1R,2R,38,4R,595)-1-(2-(2-amino-3-bromoquinolin-7-yl)etyl)-4-(4-amino-7H-pyrolo
[2,3-d]pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3-diol (Hop chét 73).
Theo phuong 4n khéc cla sing ché, hop chét, chit ddng phan 13p thé cta né, hodc
mubi duge dung cuia nd, dugce chon tu:
(18,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5-(4-metyl-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chit 13);
(1S,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 24);
(18,2R,5R)-3-(1-(2-amino-3-clo-5-floquinolin-7-yl)propan-2-yl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 33ava33b);
(1S,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-2-metylxyclopent-3-en-1,2-diol (Hop chét 37);
(1R,2R,3S,4R,55)- 1-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3-diol (Hop chét 48);
(1R,2R,38,4R,55)-1-(2-(2-amino-3-clo-6-floquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl) bixyclo[3,1,0]hexan-2,3-diol (Hop chét 62);
(1R,2R,38,4R,55)-1-(2-(2-amino-3-bromoquinolin-7-yl)etyl)-4-(4-amino-7 H-pyrolo
[2,3-d]pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3-diol (Hop chét 73);
(1S,2R,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)etyl)-5-(4-amino-7H  pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 1);
(18,2R,5R)-3-(2-(2-amino-3-clo-6-floquinolin-7-yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chit 25);
(1S,2R,5R)-3-(((2-amino-3-clo-3 -floquinolin-7-yl)oxy)metyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 18);
(18,2R,5R)-3-(1-(2-amino-3-cloquinolin-7-yl)propan-2-yl)-5 -(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 34a va 34b);
(1S,2R,5R)-3-(1-(2-amino-3-clo-5-floquinolin-7 -yl)propan-2-yl)-5-(4-amino-7H-
pyr010[2,3-d]pyrimidin-7-y1)-2-mety1xyclopent-3-en-1,2-di01 (Hop chét 38);
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(1R,2R,38S,4R,5S)-1-(2-(2-amino-3-cloquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3-diol (Hop chét 61);

(1S,2R,5R)-3-(2-(2-amino-3-bromo-5-floquinolin-7-yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chit 43);

(1S,2R,5R)-3-(1-(2-amino-3-bromo-5-flo  quinolin-7-yl)propan-2-yl)-5-(4-amino-
TH-pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 45a);

(18,2R,5R)-3-(2-(2-amino-3-bromo-5-floquinolin-7-yl)etyl)-5-(4-metyl-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chit 44);

(1R,2R,38,4R,58)-1-(2-(2-amino-3-bromo-5-floquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3-diol (Hop chét 72); va

(1R,2R,3S,4R,5S)-1-(2-(2-amino-3-bromo-6-floquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3-diol (Hop chét 64).

MG ta chi tiét sang ché
Dinh nghia va viét tit

Trur khi ¢6 quy dinh khéc, cac thuft ngit sau day dugc st dung trong phan mo ta va
yéu ciu bao ho c6 ¥ nghia nhu duge dwa ra bén dudi.

Déi v6i muc dich gii thich phin md ta, cac dinh nghia sau day s& ap dung va bét cir
khi nao thich hgp, thuat ngit dugc st dung & dang st it ciing s& bao gébm s6 nhiéu va nguoc
lai.

Céc thuat ngit “halogen” hodc “halo” nghia 1a flo, clo, brom, hodc iot.

Thuét ngit “alkyl” dung @& chi alkan c6 ngudn gbc gdc hydrocacbon bao gbm chi c6
cac nguyén tir cacbon va hydro trong truc chinh, chira khong no, c6 tir mot dén sau nguyén
tit cacbon, va dugc gin vao phén con lai cia phan tir bang lién két don, vi du (C1-Cs)alkyl
ho#ic (Ci-Cs)alkyl, cac nhom dai dién bao gbém vi du, metyl, etyl, n-propyl, 1-metyletyl
(isopropyl), n-butyl, n-pentyl va tuong tw. Trlr khi duge quy dinh ho#c doc nguoc lai, toan
bd nhom alkyl dugc md ta hodc bao ho & day co thé 12 mach thang hodc c¢6 nhanh.

Thut ngit “alkenyl” dung dé chi gbc hydrocacbon chira tir 2 dén 10 nguyén tir cacbon
va bao gdm it nhét mot lién két ddi cacbon-cacbon. Céc vi du khong gi6i han vé nhom

alkenyl bao gdm, vi du (Cz-Ce)alkenyl, (C2-Cs)alkenyl, etenyl, 1-propenyl, 2-propenyl
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(allyl), iso-propenyl, 2-metyl-l- propenyl, 1-butenyl, 2-butenyl va tuwong tu. Trir khi dugc
quy dinh hogc doc ngugc lai, toan bd nhom alkenyl duge md ta hodc bao hd & day co thé 1a

mach théng hodc ¢6 nhanh.

Thuét ngit “alkynyl” dung dé chi gbc hydrocacbon chira 2 dén 10 nguyén tir cacbon
va chira it nhat mot 1ién két ba cacbon-cacbon. Cac vi du khong gidi han vé cac nhom alkynyl
bao gbdm, vi du (C2-Ce)alkynyl, (C2-Ca)alkynyl, etynyl, propynyl, butynyl va twong tu. Trir
khi dugc quy dinh hozc doc nguoc lai, toan b nhém alkynyl duge moé ta hoac bao hd & day

¢6 thé 12 mach thing hodc c¢6 nhanh.

Thuat ngit “haloalkyl” dung dé chi nhém alkyl nhu dugc dinh nghia & trén ring dugc
thé bang mot hoic nhidu nguyén tir halogen nhu dugc dinh nghia & trén. Vi du (Ci-
Ce)haloalkyl hoic (Ci-Cs)haloalkyl. Thich hop la, haloalkyl c6 thé 13 monohaloalkyl,
dihaloalkyl hodc polyhaloalkyl bao gbm perhaloalkyl. Monohaloalkyl ¢6 thé c6 mot nguyén
ttr iot, brom, clo hodc flo. Cac nhém dihaloalkyl va polyhaloalkyl c6 thé dugc thé bang hai
hodc nhiéu nguyén tit halogen twong tu hodc td hop cia nguyén tir halogen khéc nhau. Thich
hop 1, polyhaloalkyl dugc thé bang tdi da 12 nguyén tit halogen. Cac vi du khong gidi han
v& haloalkyl bao gém flometyl, diflometyl, triflometyl, clometyl, diclometyl, triclometyl,
pentafloetyl, heptaflopropyl, difloclometyl, dicloflometyl, difloetyl, diflopropyl, dicloetyl,
diclopropyl va tuong tu. Perhaloalkyl dung dé chi alkyl c6 toan bd nguyén tir hydro duoc
thay thé bang nguyén ti halogen. Trir khi dugc quy dinh hodc doc ngugc lai, toan bd nhom

haloalkyl dugc md ta hodc bao ho & day c6 thé 14 mach thing ho#c c¢6 nhanh.

Thuét ngit “alkoxy” chi nhom alkyl dugc gén thong qua lién két oxy v6i phan con lai
cua phén ti. Cac vi dy dai dién vé cac nhom nay 1a -OCH3 va -OC,Hs. Trir khi dugc quy
dinh ho#c doc nguoc lai, toan bd nhom alkoxy duwgc md ta hodc bao ho & day co thé 12 mach
thing hogic c¢6 nhanh.,

Thuét nglt “alkoxyalkyl” dung dé chi nhom alkoxy nhu duge dinh nghia & trén lién
két truc tiép véi nhém alkyl nhu duge dinh nghia & trén, vi dy, -CHz-O-CHs, -CH,-O-
CH,CH3, -CH,CH>-O-CH3; va tuong tu.

Thuét ngit “xycloalkyl” dung dé chi hé vong don vong hodc da vong khong thom ¢
3 dén 12 nguyén ti cacbon, nhu (Cs-Cio)xycloalkyl, (C3-Ce)xycloalkyl, xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl va tuong ty. Cac vi du vé nhom xycloalkyl da vong bao
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gdm, nhung khong bi gi6i han &, cdc nhom perhydronaphthtyl, adamantyl va norbornyl, cac

nhém c6 vong tao ciu hozic nhém hai vong spiro, vi du, spiro(4,4)non-2-yl va tuong tu.

Thuat ngit “aryl” dung dé chi gbc thom c6 6 dén 14 nguyén tit cacbon, bao gbm hé

thom don vong, hai vong va ba vong, nhu phenyl, naphtyl, tetrahydronaphtyl, indanyl, va
biphenyl va tuong tu.

Thuét ngit “vong di vong” hodc “vong heteroxyclyl” hodc “heteroxyclyl”, trir khi
dugc chi dinh khéac, dung dé chi vong c6 3 dén 15 canh khong thom dugc thé hozic khong
duoc thé bao gdbm nguyén ti cacbon va bang mdt hoic nhiu (cac) nguyén tir khac loai doc
1ap duge chon tir N, O hodc S. Vong di vong ¢6 thé 1a hé vong don vong, hai vong hodc ba
vong, c6 thé bao gbm hé vong dugc ngung tu, duqc ndi ciu hodc spiro va nguyén tir nito,
cacbon, oxy hodc luu huynh trong vong di vong c6 thé dugc oxy héa tiry y thanh céac trang
thai oxy héa khac nhau. Ngoai ra, nito nguyén tir c6 th duoc tiy ¥ thé bdn bac, vong di
vong hodc heteroxyclyl co thé tily ¥ chira mot hodc nhiéu lién két olefinic, va mot hogc hai
nguyén tir cacbon trong vong di vong hodc heteroxyclyl c6 thé bi gian doan bing -CF»-, -
C(0)-, -S(0)-, S(O)2, v.v.. Ngoai vong di vong cling co thé dugc ngung tu bang vong thom.
Céc vi du khong giéi han vé vong di vong bao gdm azetidinyl, benzopyranyl, chromanyl,
decahydroisoquinolyl,  indolinyl,  isoindolinyl,  isochromanyl, isothiazolidinyl,
isoxazolidinyl, morpholinyl, oxazolinyl, oxazolidinyl, 2-oxopiperazinyl, 2-oxopiperidinyl,
2-oxopyrrolidinyl, 2-oxoazepinyl, octahydroindolyl, octahydroisoindolyl,
perhydroazepinyl, piperazinyl, 4-piperidonyl, pyrrolidinyl, piperidinyl, phenothiazinyl,
phenoxazinyl, quinuclidinyl, tetrahydroisquinolyl, tetrahydrofuryl, tetrahydropyranyl,
thiazolinyl, thiazolidinyl, thiamorpholinyl, thiamorpholinylsulfoxit,
thiamorpholinylsulfonindolin, benzodioxol, tetrahydroquinolin, tetrahydrobenzopyran va
tuong tu. Vong di vong ¢o thé dugc gin bang bét ky nguyén tir cia vong di vong dan dén

viéc tao ra cau tric on dinh.

Thuat ngit “heteroaryl” trir khi dugc chi dinh khac, dung dé chi vong di vong thom
c6 5 dén 14 canh duge thé hodc khong duge thé v6i mot hodc nhidu nguyén tir khac loai doc
1ap dugc chon tir N, O hodc S. Heteroaryl c6 thé 14 hé vong don vong, hai vong hodc ba
vong. Vong heteroaryl ¢ thé dugc gén bing bat ky nguyén tr cia vong heteroaryl dan dén
viéc tao ra cdu triac dn dinh. Céc vi du khong gidi han vé vong heteroaryl bao gbm oxazolyl,

isoxazolyl, imidazolyl, furyl, indolyl, isoindolyl, pyrrolyl, triazolyl, triazinyl, tetrazolyl,
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thienyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, benzofuranyl,
benzothiazolyl, benzoxazolyl, benzimidazolyl, benzothienyl, carbazolyl, quinolinyl,
isoquinolinyl, quinazolinyl, cinnolinyl, naphthyridinyl, pteridinyl, purinyl, quinoxalinyl,
quinolyl, isoquinolyl, thiadiazolyl, indolizinyl, acridinyl, phenazinyl, phthalazinyl va tuong

tu.

Céc hop chét theo séng ché c6 thé c6 mot hodc nhidu tAim khong d6i xtmg. Héa hoc
1ap thé tuyét dbi tai mdi tAm khoéng d6i xting c6 thé 14 ‘R’ hodc ‘S’. Céc hop chét theo séng
ché bao gdbm toan bd chét ddng phan khong d6i quang va chit ddng phan d6i anh va hdn hop
cua ching. Trur khi dugc dé cap cu thé khac, tham chiéu dén mot chét ddng phan 1ap thé ap
dung cho bat ky chét ddng phan lap thé c6 thé. Bt ky khi ndo ché phim ddng phan 1ap thé

khong duge xéc dinh, duoc hidu ring toan bo chét ddng phan 1ap thé c6 thé dugc bao gom.

Thuét ngit “chét ddng phan 1ap thé” dung dé chi hop chét tao thanh cic nguyén tir
tuong tu lién két bang lién két twong ty nhung c6 chu tric 3 chiu khac nhau ma khong thé
thay thé cho nhau. CAu triic ba chiéu dugc goi la cAu hinh. Nhu dugc st dung & day, thuat

~, 66

ngt “chét ddng phan déi anh” dung dé chi hai chat dong phan 1ap thé c6 phén tir 1a hinh anh
phan chiéu khong thé dat chdng khit 1én nhau dugc ctia chat khac. Thudt ngtt “tam khong
d6i xtng” ding dé chi cacbon nguyén tir gén v6i 4 nhém khéc nhau. Nhu dugc sir dung &
day, thuat ngir “chét ddng phan khong d6i quang” dung dé chi chit ddng phan 1ap thé khong
1a chét ddng phan dbi anh. Thuat ngit “raxemat” hodc “hdn hop raxemic” dé cap dén hdn

hop chira cac phin bang nhau clia chit ddng phan dbi anh.

“Chét hd bién” ding dé chi hop chét trai qua qua trinh chuyén ddi proton nhanh chéng
tir moOt nguyén tir cuia hgp chét dén nguyén tir khac cta hop chét. Mot s6 cac hop chét dugc
mb ta & day c6 thé tdn tai nhu chit hd bién v6i cac diém khéc nhau cta viée gén hydro. Chét

h bién riéng 1& cling nhw hdn hop ctia n6 duge bao gdm véi cac hop chét c6 cong thire (I).

Thuét ngit “diéu tri” hodc “viéc diéu tri” trang théi, rbi loan hoic tinh trang bao gém:
(a) ngén nglra hodc tri hoén sy xudt hién ctia cac triéu chimg 14m sang cta trang thai, 16i loan
hoi#c tinh trang phat trién & mot ddi twong cb thé bi anh huodng bang hodc phai chiu trang
thai, r6i loan hodc tinh trang nhung chua c6 kinh nghiém hodc thé hién céc triéu ching 1am
sang hodc cin lam sang cla trang thai, 161 loan hodc tinh trang; (b) trc ché trang thai, r6i loan
hodc tinh trang, nghia 13, ham lai hodc lam gidm sy phat trién cta bénh hoic it nhét mot triéu

chtng 14m sang hogc c4n 1am sang ctia nd; ¢) lam giam bénh, r6i loan hogc tinh trang hodc
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it nhit mot triéu ching 1am sang hoic cén 14m sang cta nd hodc (d) lam giam bét bénh,
nghia 13, gy ra sy thodi trdo cla trang thai, r6i loan hoic tinh trang hoic it nhét mot tridu

ching 14m sang hodc can lam sang cta no.

Thuét ngit “chét G ché” dung dé chi phan tir gin két voi enzym @& rc ché hoat tinh

cta enzym nay mot phan hoéc hoan toan.

Thuét ngit “ddi twong” bao gdm dong vat ¢ vi (ddc biét 1a ngudi) va cac dong vat
khéc, nhu gia stc (vi du, vat nudi bao gbdm méo va chd) va dong vat khong phai gia sic (nhu

dong vat hoang di).

“Lugng hitu hiéu dé didu tri” nghia 12 lugng hop chét, khi dugc ding cho dbi twgng
8 didu tri bénh, rbi loan hodc tinh trang, 1a di d& gay ra tic dung & dbi twong, d6 1a muc
dich cua viéc st dung. “Luong hitu hiéu dé didu tri” s& thay d6i thy thudc vao hop chét, bénh
va mirc d6 nghiém trong cia nd va tudi, can ning, tinh trang thé chét va dap ung cla dbi

tugng dugc diéu tri.
Mubi dugc dung

Céc hop chét theo sang ché c6 thé tao thanh mudi bing axit hoic bazo. Cac hop chét
theo sang ché c6 thé 12 axit hodic bazo du dé tao thanh mudi axit hoidc bazo khong gay doc
én dinh, viéc dung hop chit 1am mubi duge dung c6 thé phit hgp. Cac vi du khong gidi han
vé mubi dugc dung 12 mubi cong axit hitu co, vo co dugc tao thanh bang cach bd sung axit
bao gdm mubi hydroclorua. Céc vi du khong gidi han vé mubi duge dung 1a mudi cong bazo
hitu co, v co tao thanh bing cach bd sung bazo. Cac hop cht theo sang ché ciing c6 thé tao
thanh mudi vé6i axit amin. Mubi dugc dung c6 thé dugc thu bang céach sir dung cic quy trinh
tiéu chudn da biét ro trong linh vuc k¥ thuat nay, vi du bang cach cho phan tmg hop chét

bazo du nhu amin véi axit thich hop.

Sang loc cac hop cht theo séng ché dbi voi hoat tinh re ché PRMTS c6 thé dat dugc
bang cach sir dung céc quy trinh in vitro v in vivo khéc nhau dugc dé cap o day bén dudi
hodc phuong phap da biét trong linh vuc k§ thuat nay.

Dugc phim

Séang ché dé cap dén duogc phdm chtra céc hop chét c6 cong thire (I), hodc mudi dugc

dung cta n6 duge boc 1o & day. Cu thé 13, duoc phém chira lugng hitu hiéu dé didu trj cua it

_nhét mdt hop chét ¢ cong thirc (I) duge mo ta & day va it nhét mét ta duoc dugc dung (nhu
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chét mang hodc chét pha loang). Tét hon 13, dugc phdm duge dy tinh bao gdm (céc) hop
chét duoc mé ta & ddy véi lugng du dé trc ché PRMTS d didu tri bénh dwgc md ta & day khi

duogc dung cho ddi tugng.

Céc dbi tuong duge du tinh bao gdm, vi du, té bao séng va dong vat c6 vu, bao gbém
con nguoi. Hop chét theo sang ché c6 thd 1a ¢6 lién quan dén t4 dugc duge dung (nhu chét
mang hodc chét pha lodng) hodc dugc pha lodng bang chit mang, hodc dugc boc trong chét
mang c6 thé 12 & dang clia vién nang, tui, gidy hodc vat chira khac. T4 dugc duge dung bao
gbm duge chit ma khong tu gdy ra viéc san xuét cac khang thé c6 hai cho c4 nhén tiép nhan

ché pham, va c6 thé dugc st dung ma khong gy doc qua mire.

Céc vi du vé chit mang hoic ta dugc thich hop bao gbm, nhung khong bi giéi han &,
nudce, dung dich mudi, rugu, polyetylen glycol, dAu thiu dau polyhydroxyetoxylat hoa, dau
lac, dau oliu, gelatin, lactoza, terra alba, sucroza, dextrin, magie cacbonat, dudng,
xyclodextrin, amyloza, magie stearat, talc, gelatin, agar, pectin, acaxia, axit stearic hodc alkyl
ete bac thip clia xenluloza, axit salixylic, axit béo, amin axit béo, axit monoglyxerit béo va
diglyxerit, este axit béo pentaerytritol, polyoxyetylen, hydroxymetylxenluloza va
polyvinylpyrolidon.

Duoc phém 6 thé cling bao gf‘)m mot hoac nhiéu chét bd trg, chit 1am u6t, chét nhii
tuong hoa, chét tao huyén phu, chét bao quan, mudi anh huéng ap luc thim thu, chét dém,
chéit 1am ngot, chét tao huong vi, chit nhudm mau dugc dung, hodc td hop bét ky ndo & trén.
Dudc phim theo séng ché c6 thé dugc bao ché dé cung cAp su giai phong nhanh, duy tri hogc
tri hodn cta thanh phan c6 hoat tinh sau khi diing cho d6i twong bang cach st dung quy trinh
d3 biét trong linh vue k¥ thuat nay.

Dugc phdm dugc md ta & ddy co thé duoc bao ché bang cac k¥ thuat thong thuong
da bidt trong linh vue ky thuat nay. Vi dy, hop chét c6 hoat tinh c6 thé duge tron véi chét
mang, hodc dugc pha lodng bing chit mang, hodc dugc boc trong chit mang, ma c6 thé &
dang cua ng thubc tiém, vién nang, bao, gidy, hodc vat chira khac. Khi chét mang 1am chat
pha lodng, c6 thé 1a vat liéu rn, ban rén, hodc 1éng 1am t4 dugc long, ta duge, hodc moi
truong cho hop chit c¢6 hoat tinh. Hop chat c6 hoat tinh ¢6 thé dugc hip phu trén vat chta

rén dang hat, vi dy, trong bao.

Dugc phdm c6 thé & dang thong thudng, vi du, vién nang, vién nén, vién nén hinh

thudn dai, vién nén tan trong miéng, sol khi, dung dich, hdn dich hodc san phém dung khu
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tra.

Pudng ding c6 thé 1a bét ky dudng nio van chuyén hiéu qua hop chét c6 hoat tinh
theo sang ché dén vi tri hoat dong thich hop hodc mong mudn. Pudng ding thich hgp bao
gém, nhung khong bi giéi han ¢, dudng miéng, hit vao miéng, mili, phé)i, ma, dudi da, trong
da, 4p da, ngoai dudng tiéu hoa, tryc trang, kho, dudi da, trong tinh mach, trong ni¢u dao,
trong co, trong mili, mit (nhu bing dung dich chira mit) hodc khu tra (nhu bang thudc m&
khu tra).

Dang bao ché qua miéng dang rdn bao gdm, nhung khong bi gi6i han &, vién nén,
vién nén hinh thudn dai, vién nang (gelatin mém hoic cimg), vién nén tan trong miéng, vién
bao duong (chira thanh phﬁn ¢6 hoat tinh & dang bdt hodc vién), vién ngdm det va vién ngadm
hinh thoi. Vién nén, vién bao dudng, hodc vién nang c6 talc va/hodc chit mang hoic chét
ghn két carbohydrat hogc twong tw déc bigt thich hop dé dung qua dudng miéng. Dang bao
ché 1ong bao gbm, nhung khdng bi gi6i han &, xird, nhil tvong, hén dich, dung dich, gelatin
mém va chét long tiém vo tring, nhu hén dich 16ng hodc dung dich chira nuéc hodc khong
chtra nuée. Dé dung ngoai rudt, dic biét thich hop 1a dung dich hodc huyén phii tiém duoc,
tdt hon 14 dung dich chtra nude véi hop chét c6 hoat tinh dugc hoa tan trong dau thau dau

duoc polyhydroxylat hoa.

Dugc phdm t6t hon 13 & dang liéu lugng don vi. Trong dang nay, ché phim dugc dugce
chia thanh céc lidu don vi chira lugng thich hop ctia thanh phan c6 hoat tinh. Dang liéu lugng
don vi c6 thé 1a ché phdm dugc dong goi, gbi chira s6 lwong ché phdm r&i rac, nhu vién nén,
vién nang, va bot duge dat vao ¢ 1o nhd hodc éng thubc tiém. Tuong tu, dang liéu lwong don
Vi ¢O thé 1a vién nang, vién nén, vién nén hinh thudn dai, vién nhén, hodc vién ngdm hinh
thoi ctia n6, hodc no ¢ thé 12 s lwong thich hop ciia bét ky dang déng goi ndy.

Pé diing cho d6i twong bénh nhan, toan bd lidu hang ngay cta céc hgp chét theo sang
ché phu thudc, vao cach thirc ding. Vi dy, viée ding qua duong miéng co thé yéu cau tong
lidu hang ngay cao hon, trong tinh mach (tryc tiép vao mau). Sb lugng cia thanh phén c6
hoat tinh trong ché phim lidu don vi ¢6 thé dugc thay ddi hogic diéu chinh tir 0,1 mg dén
1000 mg bang c4ch dung qua duong migng va 1 pug dén 5000 pg bang cach hit tiy theo hiéu

luc cuia thanh phan c6 hoat tinh hodc cach thirc dung.

Nguoi co hiéu biét trung binh trong linh vyc k¥ thuét ngay c6 thé x4c dinh liéu thich

hop ciia cac hop chét dé sir dung trong diéu trj bénh va roi loan duge mo ta ¢ day. Licu diéu
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tri thuong duge xac dinh théng qua nghién ctru pham vi lidu & dbi twong dua trén bang chimg
so bd tir nghién ctru ddng vat. Cac lidu phai du @& mang lai l¢i ich didu tri mong mudn khong
gy ra tac dung phu khong mong muédn cho bénh nhén. Vi dy, lidu lugng hang ngdy ctia chit
trc ché PRMTS5 c6 thé ndm trong khoang tir 0,1 dén khoang 30,0 mg/kg bing c4ch dung qua
dudng miéng. Céach thitc dung, dang lidu lwong t4 dugc, chét pha lodng hoic chét mang thich
hop c6 thé cling dugc st dung t6t va didu chinh béi ngudi c6 hidu biét trung binh trong linh
vuc ky thudt nay. Toan bd su thay dbi va stra bién dugc hinh dung déu ndm trong pham vi

theo sang ché.
Phuong phép diéu tri

Sang ché d& cap dén hop chét c6 cong thire (I) va dugc phim ctia n6 1am chét trc ché
protein arginin metyl transferaza-35 (PRMTS) dé diéu tri bénh, rdi loan hodc tinh trang c6
lién quan dén sy biéu hién qua muc cia PRMTS. Séang ché ciing d& xuit phuong phép didu
tri bénh, rdi loan hoic tinh trang c6 lién quan dén su biéu hién qua mitc cia PRMTS & dbi
tuong can didu tri bang cach ding cho d6i twong lugng hitu hiéu d8 didu tri cua hop chét

hodc dugc phdm theo séng ché.

Theo khia canh khac, sang ché @& cap dén phuong phép didu tri bénh, rdi loan hozc
tinh trang c6 li€én quan dén sy bidu hién qua mirc cia PRMTS5. Trong phuong phép nay, d6i
tuong can diéu tri dugc dung lwgng hitu hiéu dé didu tri ctia hop chét c6 cong thire (1) hodc

mudi dugce dung cla n6 nhu duge mo ta ¢ day.

Theo mdt phwong 4n cla sang ché, bénh, r6i loan hodc tinh trang c6 lién quan dén su

biéu hién qua mtc cia PRMTS5 1a ung thu.

Theo phuong 4n khéc, sang ché dé cap dén phuong phap diéu tri ung thu, dic biét 13,
u nguyén bao thin kinh dém da dang, ung thu tuyén tién liét, ung thu tuyén tuy, u lympho té
bao vo, u lympho khdng Hodgkin va u lympho té bao B 16n khuéch tén, bach cau tity bao
cép tinh, bach cau nguyén bao cép tinh, da u tiy xwong, ung thu phéi t& bao 16n, ung thu
phdi té bao nhé, ung thu vii, ung thu v bd ba 4m tinh, ung thu da day, ung thu két truc trang,
ung thu két budng tring, ung thu bang quang, ung thu biéu mo té bao gan, u melanin,
sacoma, ung thu té bao vay miéng-hau, bach cdu cép tinh do thy xwong tao ra, ung thu té
bao vay biéu bi, ung thu miii hau, u nguyén bao than kinh, ung thu ndi mac t&r cung, va ung

thu ¢6 tir cung.

Pugc hiéu ring sang ché bao gdm cac hop chét c6 cong thirc (I) hodc mubi duoc dung
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clia né dé st dung trong di€u tri bénh hodc rdi loan dugc de cap ¢ day.

Puoc hidu ring sang ché bao gdbm cic hop chét c6 cong thire (1) hodc mudi dugc dung

cua no trong san xuét thudc dé diéu tri bénh hodc 16i loan dugc d8 cap o day.
Phuong phép didu ché thong thudng

Hop chét c6 cong thitc duge md ta & day co thé duge didu ché bang cac k¥ thuat da
biét trong linh vuc k¥ thuét nay. Ngoai ra, hop chét c6 cong thirc duge md ta & day co thé
dugc didu ché bang trinh tu phan Gng sau nhu dugc minh hoa trong so dd 1 dén so db 27.
Ngoai ra, trong cac so dd sau day, trong d6 bazo, axit, chét phan tng, dung mdi, chét lién
két cu thé, v.v., dugc dé cap, dugce hiéu réng cac bazo, axit, chét phan ung, dung mai, chét
lién két cu thé khéc, v.v., d biét trong linh vyc k thuat nay c¢6 thé ciing dugc sit dung va do
d6 dugc bao gdbm trong pham vi theo sang ché nay. Céc bién thé trong céac diéu kién phan
mg, vi dy, nhiét 4§ va/hodc thoi gian phan Gmg, co thé duoc str dung nhu da biét trong linh
vuc k¥ thuét nay, cling trong pham vi theo sang ché. Toan bd céc chit ddng phan clia hop
chét c6 cong thitc duc md ta trong cac so d6 nay, trir khi duge chi dinh khéc, cling dugc bao

gom trong pham vi clia sng che nay.

So db 1
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So d 1 minh hoa qué trinh tdng hop hop chét c6 cong thirc 10 (khi Q' 14 N, CH hodc
CX, trong d6 X c6 thé 1a ClI hogc Br). Hop chét ¢6 cong thic 1 (trong d6 PG = Nhom bao
vé), dugc didu ché bang quy trinh sau dugc bdo céo trong Kenneth A. Jacobson et.al;
Purinergic Signalling (2015) 11:371-387. Phan tng Mitsunobu ctia hop chét c¢é cong thirc 1
v6i hop chit c6 cong thue 2 (X = -Cl, -Br) st dung céac chét phan tmg azo dicarboxylat khac
nhu khong giéi han & DEAD hogc DIAD véi sy ¢6 mét cia phosphin nhu nhung khong gidi
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han & PPh; dé tao thanh hop chét c6 cong thire 3. Hop chét c6 cong thic 4 duge tao thanh
khi xt Iy hop chat c6 cong thirc 3 v6i ion florua nhu nhung khong giéi han & TBAF. Qua
trinh oxy hda hop chit c6 cong thirc 4 bang cac chéit oxy héa nhu nhung khong gi6i han &
Dess-Martin periodinan c6 thé cung cép hop chat c6 cong thic 5. Chét phan tng nhu nhung
khong gi¢i han & metyltriphenylphosphoni bromua v6i sy ¢6 mit clia bazo nhu nhung khong
gi6i han & KO'Bu, NaO'Bu, LiIHMDS, NaHMDS, hodc KHMDS khi xtt ly bﬁng hop chét c6
cong thue 5 thu dwgce hgp chét c6 cong thirc 6. Hop chét c6 cong thic 6a (trong d6 R* va R’
duoc dinh nghia & ddy bén trén) khi xi ly bing hop chit ¢6 cong thirc 6 thu duoc hop chét
c6 cong thuac 7. Hop chét c6 cong thirc 9 ¢6 thé duoc dat bang cach bd sung lién két hydro-
bo cua cia hgp chit c6 cong thirc 7 véi boran thich hop nhu nhung khodng giéi han ¢ 9-BBN
sau d6 bing cach bd sung bazo v6 co nhu nhung khong gi6i han & K3PO4 hodc Cs2COs, voi
su ¢6 mat cua chét xic tac Pd nhu nhung khong gioi han ¢ Pd(dppf)Clz hodc Pd(PPhs):Cl
vahop chét c6 cong thic 8 (Y =-Br, -L, ¢6 thé duoc didu ché bang quy trinh sau duge bao
c40 J. Med. Chem., 2017, 60 (9), 3958-3978). Su khir bao vé axetonit ctia hop chét c6 cdng
thitc 9 v6i axit nhu nhung khodng giéi han & HCI hodc TFA thu dugc hop chét c6 cong thirc
10.

So d6 2
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So @ 2 minh hoa qué trinh téng hop hop chét c6 cong thire 16. Didu nay ¢6 thé dugc
dat bang phan tmg Mitsunobu ctia hop chét c6 cong thirc 1a, duge didu ché bang quy trinh
sau duoc bdo céo trong Kenneth A. Jacobson et.al; Purinergic Signalling (2015) 11:371-
387, v6i hop chét c6 cong thirc 2 sir dung cic chét phan {mg azo dicarboxylat khac nhu
nhung khong giéi han & DIAD véi sy ¢6 mit cua phosphin nhu nhung khong giéi han &
PPh; dé tao thanh hop chit c6 cong thie 11, ciing ¢6 thé dugc chuyén héa thanh hop chét c6
cong thirc 12 khi xtr 1y bing ion florua nhu nhung khong gi6i han & TBAF. Phan ng
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Mitsunobu ciia hop chét c¢6 cong thirc 12 v6i hop chét c6 cong thirc 13 (c6 sin trén thi trudng
hodc dugc tdng hop theo tai lidu da biét, trong d6 Q' = C hodc N, R3, R” va R® dugc dinh
nghia & ddy bén trén) st dung cac chét phan tng azo dicarboxylat khac nhu nhung khong
giéi han & DIAD véi sy c6 mit ciia phosphin nhu nhung khong gidi han & PPhs thu duoc
hop chét c6 cong thic 14. Hop chét c6 cong thirc 6a khi xtt Iy bang hop chét c6 cong thirc
14 thu duge hop chét c6 cong thirc 15. Sy khit bao vé axetonit ctia hop chét c6 cong thic 15
v6i axit nhu nhung khong gi6i han & HCI hodc TFA thu dugc hop chét c6 cong thirc 16.

N
A
So dd 3
a” (R’)u
10 7
R « R‘N)\\N
Z 3
N
HO N
Wtﬂ 5 N Lién ket c-C
O7< Oxy hoa & N\\,l’\l ittig )( 19 0 ;:k/fx
12 17 18 )(O N»N
X=Halogen
Q1r
A R, (R0 >
Thay the NN R Khirbiové _, & o

—_  + RS RS PN Jo3

HN—R® | N N _— NN R

7 $Y = 8 s

4 o : \pé R N R

21 S Na ,Q R

So @ 3 minh hoa qu4 trinh tng hop hop chét c6 cong tht’rc 21. Hop chét c6 cong
thire 17 duoc tao thanh khi xir 1y hop chét c6 cong thirc 12 véi chit oxy hoéa nhu nhung
khong gigi han & Dess-Martin periodinan. Chét phan tng nhu nhung khong giéi han &
metyltriphenylphosphoni bromua véi sy c¢6 mit ciia bazo nhu nhung khong giéi han &
KO'Bu, NaO'Bu, LIHMDS, NaHMDS, hodc KHMDS khi xtt 1y bﬁng hop chét c6 cong thirc
17 thu duge hop chét ¢6 cong thirc 18. Hop chét c6 cong thirc 19 c6 thé duoc tdng hop bing
cach bd sung lién két hydro-bo clia cuia hop chét c6 cong thirc 18 v6i boran thich hop nhur
nhung khong giéi han & 9-BBN sau do bd sung bazo v co nhu nhung khong gidi han &
trikali phosphat hodc Cs2COs, véi su ¢4 mat cua chét xuc tac Pd nhu nhung khong gidi han
& Pd(dppf)Cl, hodc PA(PPhs)>Cly va hop chét c6 cong thire 8 (Y = -Br, -I), dugc tong hop
bang quy trinh sau dugc bao cdo trong W02012002577 Al, sau d6 bang cach hinh thanh N-
oxit, clo hoa bing phosphoroxyclorua va thé wa nhan biang PMB-NH; hodc J. Med. Chem,
2017, 60 (9), 3958-3978). Hop chit c6 cong thirc 6a (trong d6 R* va R’ dugc dinh nghia &
day bén trén) khi xtr ly bing hop chét c6 cong thie 19 thu duoc hop chét c6 cong thirc 20.
Su khtr bao vé axetonit hgp chét c6 cong thirc 20 véi axit nhu nhung khong gi6i han & HCI
hodc TFA thu dugc hop chét c6 cong thuc 21.
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So dd 4 minh hoa qua trinh tbng hop hop chét ¢6 cong thirc 27. Hop chét c6 cong
thire 22 duoc tao thanh khi xt 1y hop chét ¢6 cong thirc 5 béng chit phan tng Grignard nhu
nhung khéng giéi han & metylmagie bromua, etylmagie bromua, xyclopropylmagie bromua,
v.v.. Hop chét c6 cong thirc 22 1én viéc oxy hoa bing chit oxy héa nhu nhung khong gidi
han & Dess-Martin periodinan thu dugc hop chét c6 cong thirc 23. Chét phan ting nhu nhung
khong gi6i han & metyltriphenylphosphoni bromua v6i sy ¢6 mét ctia bazo nhu nhung khong
gi¢i han 8 KO'Bu, NaO'Bu, LIHMDS, NaHMDS, hodc KHMDS khi xtr ly b%mg hop chét c6
cong thirc 23 thu dugc hop chét c6 cong thirc 24. Hop chét c6 cong thirc 25 c6 thé duoc dat
bing cach bd sung lién két hydro-bo clia ctia hop chét c6 cong thirc 24 v6i boran thich hgp
nhu nhung khong gigi han & 9-BBN sau dé bd sung bazo vo co nhu nhung khong gi6i han
& trikali phosphat hodc Cs2COs, véi sy ¢6 mit cua chét xtc tac Pd nhu nhung khong gidi
han & Pd(dppf)Clz hodc Pd(PPhs3):Cl> vahop chét c6 cong thic 8 (Y = -Br, -I), dugc tong
hop bing quy trinh sau dugc béo céo trong W02012002577 A1, sau do bang cach hinh thanh
N-oxit, clo hoéa bing phosphoroxyclorua, va su thé wa nhan biang PMB-NH2 hogc
JMed.Chem, 2017, 60 (9), 3958-3978). Hop chét c6 cong thitc 6a (trong d6 Re va Rs dugc
dinh nghia & ddy bén trén) khi xt 1y bang hop chat c6 cong thic 25 thu duge hop chét ¢
cdng thic 26. Su khir bao vé axetonit hgp chét c6 cong thirc 26 véi axit nhu nhung khong
gi6i han & HCI hogc TFA thu duge hop chat c6 cong thirc 27.
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So dd 5 minh hoa qua trinh tdng hop hop chét c6 cong thirc 32. Hop chat ¢6 cong
thirc 28 duoc tao thanh khi xtt Iy hop chét c¢6 cong thirc 5 bang chat phan Gng Wittig nhu
nhung khong gi¢i han & (1-iodoetyl) triphenylphosphoni bromua. Hop chét ¢6 cong thirc 29
¢6 thé dugc dat bing lién két Suzuki clia hop chét ¢6 cong thirc 28 v6i bazo vo co thich hop
nhu nhung khong gi6i han & trikali phosphat hodc Cs2COs, v6i sy ¢6 mat cla chét xuc tac
Pd nhu nhung khong gi6i han & Pd(PPhs)s, Pd(dppf)Clz hodc Pd(PPhs)2Clz va hop chét c6
cong thirc 8a (Y = -Br, -I). Hop chit c6 cong thirc 6a (trong d6 R* va R® dugc dinh nghia &
day bén trén) khi xtr ly bang hop chét c6 cong thire 29 thu dugce hop chét c6 cong thic 30.
Hydro héa hgp chét c6 cong thirc 30 thu dugce hop chét c6 cong thirc 31. Sy khit bao vé
axetonit hgp chét c6 cong thic 31 bang axit nhu nhung khong gi6i han & HCI hodc TFA thu
dugc hop chét c6 cong thirc 32.

\
A
So dd 6
Mitsunobu X Thay thé tion

PG\O/\G’O 1o, pyridin /\éf PG WOH pG\o/\éA /:)\( y

— Khy ion Rannt

6.0 6. ® éf\ 60

A ) x ) A

33 34 35 %

2 R0
R R™ pgy RZ  R" pot R? R pG1 g e
A@‘ ?\r By ~Oriey™ adns
PG+, N S
0 Phan 1 u’ng Suzuki PG\O/\@ 4 HO ” N L NN
Sy NN sy M Tosyl ho OO
0.0 Khi bdo vé X osy e X
40
. 38 39
(R%03
R7 )\ (R? )03 (R%o03
OH R7 */5@: RT )\ /\éd
RB.———-> -
Q!=*C’ hogc ‘N’ x Khir bao vé HE  BH
42

4

Hop chét c6 cong thirc 33 (c6 th dugc tdng hop biang quy trinh sau nhu dugc dé cap
trong Med. Chem. Comm.; vol. 4; nb. 5; (2013); p. 822 - 826) khi xtr ly béng iot v6i su ¢6

mit cia pyridin thu dugc Hop chét c6 cong thic 34, co thé dugc 1am giam bang xeri clorua
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va natri borohydrua dé thu dugc hop chét c6 cong thirc 35. Phan tng Mitsunobu st dung
hop chét c6 cong thitc 2 vé6i hop chét c6 cong thire 35 tao ra hop chét ¢6 cong thuc 36.
Halogen cua hop chét c6 cong thirc 36 1én viéc thé bang PMB amin, sau d6 bang phan tng
Suzuki thu duge hop chét c6 cong thirc 38. Su khir bao vé TBDMS ciia hop chét ¢6 cong
thirc 38 sau d6 bing tosylat héa hop chét c6 cong thirc 39 cung cép hop chét c6 cong thirc
40. Tosyl cua hop chét c6 cong thirc 40 dugc thay thé bang hop chét c6 cong thirc 13 tao ra
hop chit ¢ cong thic 41, duge khir bao vé tiép trong diéu kién axit dé thu dugc hop chét

cudi cung c6 cong thirc 42.

\
A
So dd 7
, " pTSA
PG\O/\Q ..3< REMgBr m Po,, ...3< + PG~o’\ﬁj“‘°H
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“ 45 50:50 x
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7 47
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R 8
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N SN ——> N Sn —_— !
'._ B

bt NH; chira mréc? Khit béo v& REE NN
51 52

Phén tmg ctia hop chét c¢6 cong thic 43 [c6 thé dugc bao ché bing phuong phap dugc
béo cdo trong J. Org. Chem. 2014, 79, 8059—8066] v6i metyl magie bromua tao ra hop chét
c6 cong thirc 44, véi chi mot chét ddng phan 1ap thé véi hiéu suét tét. Diéu nay khi dwa vao
bude sép xép lai axetonit thu duge hop chét c6 cong thic 46. Phan (ng Mitsunobu sir dung
hop chét ¢ cong thirc 2 v6i hop chét c6 cong thirc 46 thu duge hop chét c6 cong thic 47,
¢6 thé duoc chuyén hoa thanh hop chét c6 cong thirc 48 1én viéc xir Iy bing TBAF. Hop chat
¢6 cong thuc 48 co thé dugc oxy hoa bing DMP @8 thu dugc hop chit c6 cong thic 49, c6
thé trai qua phan (mg Witting @8 thu duge hop chét c6 cong thie 50. Hop chét c6 cong thirc
51 ¢6 thé duoc dat bang cach bd sung lién két hydro-bo ctia hgp chét c6 cong thirc 50 voi
boran thich hop nhu nhung khong gi6i han & 9-BBN sau do6 bd sung bazo v6 co nhu nhung
khéng giéi han & K3PO4 hodc Cs2CO3, vé6i sy 6 mét cua chét xtc tac Pd nhu nhung khong
gi6i han & Pd(dppf)Cl> hogc PA(PPhs).Cla va hgp chét ¢6 cong thire 8. Hop chét c6 cong thirc
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51 1én viéc diéu tri bang amoniac chtra nuge sau d6 bang cach xir Iy bang axit trifluroaxetic

thu duogc hop chit c6 cong thire 53.

A
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R10 R )Q; (Fes s R
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R X gpe___13 01’\%"3 nuée 7 Qr\i/\/ R
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s x 55
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Hop chéit c6 cong thirc 48 (hop chit ¢6 cong thirc 48a c6 thé duoc tong hop tir 48
bang cach oxy héa va phéan tng Grignard) khi duoc ngung tu bang hop chat c6 cong thirc 13
st dung phan tng Mitsunobu thu dugc hop chét c6 cong thic 54, c6 thé dwoc phan tmg bing

amoniac sau d6 bing cach xr Iy véi axit trifluroaxetic dé tao ra hop chit c6 cong thirc 56.

Sodd9
d d d !
re R RN RS o..mé RS §
T = X0 = RO 4
N x N X N x N X " X
57 . 5 60

X=Halogen
Rc va Rd cung nhau tao
thanh vong carboxyclic

6-Halo-oxindol 1én viéc diéu tri bing bazo, va metyl iodua hodc diiodopropan hosc
duoc thé dihalogenua mot cach thich hop tao ra hop chét c6 cong thire 57. Hop chét ¢ cong
thitc 57 khi xi 1y bang chét phan (ng Lawesson trong dung mdi hydrocacbon nhu nhung
khéng gidi han & toluen & nhiét dd 100°C trong 3 gi¢ thu duogc hop chét c6 cong thirc 58,
sau d6 dugc xtt Iy bing natri hydrua sau d6 bang metyl iodua trong THF dé thu dugc hop
chét c6 cong thirc 59. Hop chét c6 cong thirc 59 1én viée diéu tri bing amoniac 7N trong

metanol & nhiét d§ 100°C trong 16 gio tao ra hop chét c6 cong thirc 60.
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So dd 10

Re, Rd

e Pty oo

Rc va Rd ciing nhau tno
x 18 thanh vong carboxyclic “Rs

. HZN %

HO OH
63

Z-I

B4 sung lién két hydro-bo ctia hgp chit c6 cong thirc 18 bang 9-BBN sau d6 Suzuki
lién k&t v6i hop chét c6 cong thirc 59 v6i sy c6 mit cia Pd-118 hodc PdCldppf trong
THF/H20 & nhiét d ndm trong khoang tit 50 dén 70°C trong 5 dén 16 gi® tao ra hop chat
¢6 cong thirc 61, sau d6 duge xit Iy bing hop chit ¢6 cong thirc 6a sau d6 bing TFA d€ thu
duoc hop chit c6 cong thirc 63,

So dd 11

N Rec va Rd cing nhau tao N
4N~ps
thanh vong carboxyclic R* "R

64 6a ss

5
T~
4
— HzN \N ﬁ /‘N R
$§ 2 N
HO OH

B4 sung lién két hydro-bo cua hop chét c6 cong thirc 7 bang 9-BBN sau d6 Suzuki
lien két voi hop chit ¢6 cong thirc 59 voi sy c6 miat cua Pd-118 hodc PdCldppf trong
THF/H,0 & nhiét d6 nim trong khoang tir 50 dén 70°C trong 5 dén 16 gio thu dugc hop chét
c6 cong thic 64, sau d6 dugc xur Iy béng hop chét c6 cong thic 6a sau d6 bing TFA dé thu
duoc hop chat c6 cong thirc 66.

So dd 12
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B4 sung lién két hydro-bo cia hgp chét c6 cong thirc 18 biang 9-BBN sau d6 Suzuki
lién két v6i hop chit c6 cong thirc 67 v6i sy c6 mit cia Pd-118 trong THF/H20 & nhiét do
50°C trong 5 dén 16 gio thu dugc hop chét c6 cong thirc 68, khi duge xur Iy béng hop chit
¢6 cong thirc 6a sau d6 bang TFA thu dugc hop chét c6 cong thirc 70. B4 sung lién két hydro-
bo ciia hop chét c6 cong thic 7 bing 9-BBN sau d6 Suzuki lién két voi hop chat c6 cong
thitc 67 v6i su c6 mit cia Pd-118 hodc PdCldppf trong THEF/H20 & nhiét do nam trong
khoang tir 50 dén 70°C trong 5 dén 16 gi&y thu dwgc hop chét ¢6 cong thie 71, khi duge xtt
Iy bang TFA thu dugc hop chét c6 cong thirc 72.

So d6 13
(R Jo3
R“O R1 )\
R R®
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B4 sung lién két hydro-bo ctia hgp chit c6 cong thirc 6 bing 9-BBN sau d6 bing cach
lién két Suzuki ctia hop chét c6 cong thirc 8 v6i sy c6 mit ciia Pd-118 hodc PACldppf trong
THF/H,0 & nhiét d6 nim trong khoang tir 50 dén 70°C trong 5 dén 16 gio thu dugc hop chét
c6 cdng thirc 73, khi duge xt ly bing hop chat c6 cong thic 6a sau d6 bang viéc xit Iy bing

TFA thu dugc hop chit ¢ cong thirc 75.

So d6 14

17 7s 77 78 79

Q" (R
RL A, R
NN Y (R )oaR ( o3 Ra R%3 ga R
R X R 6a ({_/— / R‘
Ql =¢C’ hoiic N? \
HO OH V
R’ R R 82

80 81

Hop chit ¢6 cong thie 17 khi xir 1y bing metylmagie bromua trong THF thu dugc
hop chat c6 cong thirc 76, ¢b thé dugc oxy hoa bing DMP trong metylen clorua ¢ nhiét do
0°C dé thu dugc hop chét c6 cong thirc 77. Viée bd sung metylmagie bromua 1én hop chit
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¢6 cong thirc 77 tao ra hgp chat c6 cong thirc 78. Sy khir nuée ctia hop chét c6 cong thire 78
bang Martin Sulfuran thu dugc hop chét c6 cong thirc 79, sau d6 xu ly bang 9-BBN sau d6
bing céch lién két Suzuki véi hop chét c6 cong thuc 8 véi sy c6 mit cua Pd-118 hodc
PAClydppf trong THF/H20 & nhiét d ndm trong khoang tir S0 dén 70°C trong 5 dén 16 gio
thu dugc hop chét c6 cong thirc 80. Xt Iy hop chét c6 cong thirc 80 bang hop chét c6 cong
thirc 6a sau d6 bang viéc xit 1y bang TFA thu dugc hgp chét ¢6 cong thirc 82.

So o 15

R10

R1° R1O
N X R N R¥ N
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N N §
8 S Ny
R W6 OH T

89

88

Hop chét c6 cong thirc 11 1én viée didu tri bing trimetylboroxin v&i sy c6 mit cia
trikali phosphat, va Pd-118 hodc PdClodppf thu dugc hdn hop chtra hgp chét c6 cong thirc
83 va hop chit ¢6 cong thirc 84. PG ctia hop chit c6 cong thirc 83 6 thé duge khir bao vé
d8 thu dugc hop chét c6 cong thire 85, 1én bude oxy hoa bang DMP thu dugc hop chét c6
cong thirc 86. Phan Gmg Wittig ctia hop chét c6 cong thirc 86 tao ra hop chét c6 cong thirc
87. B sung lién két hydro-bo ctia hop chét c6 cong thirc 87 bang 9-BBN sau d6 bang cach
lién két Suzuki voi hop chit c6 cong thic 8 v6i sy c6 mit ciia Pd-118 hodce PdClLdppf trong
THE/H,O & nhiét d6 ndm trong khoang tir 50 dén 70°C trong 5 dén 16 git thu duoc hop chit
c6 cong thirc 88, khi xir ly bang TFA thu dugc hop chét c6 cong thirc 89.
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So do 16
R10 R10 R R10
N
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Nhém bao vé cta hop chit ¢ cong thirc 84 ¢6 thé duge khtr bao vé dé thu dugc hop
chét c6 cong thirc 90, 1én bude oxy hoa bang DMP thu dugc hop chét c6 cong thirc 91. phan
img Wittig ciia hgp chét c6 cong thirc 91 tao ra hop chét c6 cong thirc 92. B6 sung lién két
hydro-bo cta hop chét c6 cong thirc 92 bang 9-BBN sau d6 bing cach lién két Suzuki véi
hop chit c6 cong thirc 8 v6i sy c6 mit cua Pd-118 hodc PACladppf trong THF/H2O & nhiét
d6 nam trong khoang tir 50 dén 70°C trong 5 dén 16 gio thu duge hop chét ¢6 cong thirc 93,
sau d6 dugc xir Iy bang TFA @& thu duge hop chét c6 cong thirc 94.

So do 17
R Q¥ R0 R
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X do 5

17 96 97

NG
RZN)\\N (R%03 /?\(N‘W
R®

98
Su tao nhom amin khtr cia hop chét c6 cong thirc 17 v6i hop chét c6 cong thirc 95
thu dugc hop chit c6 cong thie 96, sau d6 dugce xir Iy bing hop chat c6 cong thic 6a sau d6
bang viéc xit ly bing TFA dé thu dugc hop chét c6 cong thirc 98.

So dd 18
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Hop chit c6 cong thirc 12 duge xit Iy bang TsCl/ MsCl véi sy c6 mit clia bazo dé thu
dugc hop chit cé cong thirc 99, sau d6 dugc phan ng bing hop chit c6 cong thirc 100 dé
thu dugc hop chét c6 cong thirc 101. Phan (ng cia hop chét c6 cong thirc 101 véi hop chét
¢6 cong thirc 6a sau do béng viéc xir Iy bang TFA thu dugc hop chét c6 cong thic 103.

So db 19
R )\ )\)\(R o2 - R R o
(R%)o-3 (R
{} X “y N X

108
R0 105

SR RS
R 32:}/\45/\@‘ %hw
N § 3 X

Lo HG OH
107

Hop chit c6 cong thitc 99 duge phan tmg v6i hop chét c6 cong thirc 104 v6i sy c6
mit ciia bazo nhu nhung khdng giéi han & xesi cacbonat dé thu duoc hop chit c6 cong thire
105. Phan tng thé ctia hop chét c6 cong thie 105 véi hop chét c6 cong thic 6a sau d6 bang
viée xtt Iy bang TFA thu dugc hop chét c6 cong thirc 107.

So dd 20
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12 13 14

HO OH
115

R0 | R0

Hop chét c6 cong thirc 109 ¢6 thé duoc téng hop bing phan (mg Mitsunobu cta hop
chit c6 cong thitc 1a véi hop chit c6 cong thirc 108 sit dung céc chét phan tng azo
dicarboxylat khac nhu nhung khong gi6i han & DIAD véi sy c6 mat cia phosphin nhu nhung
khéng gi6i han & PPhs. Hop chit c6 cong thirc 109 ¢6 thé ciing dugc chuyén héa thanh hop
chét c6 cong thirc 110 khi xir Iy bang ion florua nhu nhung khoéng gi6i han & TBAF. Oxy
héa sau d6 bang phan ttng Wittig trén hop chét c6 cong thirc 110 thu duge hop chét c6 cong
thire 112. Halogen thom cta hgp chét c6 cong thirc 112 ¢6 thé dugc chuyén héa thanh nhém
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alkyl nhu nhém metyl st dung Pd-118 hodc PdCldppf véi trimetylboroxin dé thu dugc hop
chét c6 cong thirc 113. B4 sung lién két hydro-bo ctia hop chit c6 cong thuc 113 bing 9-
BBN sau d6 bing cach lién két Suzuki v&i hgp chit c6 cong thirc 8 v6i su ¢6 mit clia Pd-
118 hodc PdClodppf trong THF/H,O & nhiét do nim trong khoang tir 50 dén 70°C trong 5
dén 16 gidr thu dugc hop chét c6 cong thirc 114, khi xit Iy bang TFA hodc HCI/MeOH thu
dugc hop chét ¢ cong thie 115.

A
So d6 21
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Khi¥ bio vé R®
R RY )\ ( )o-3 /?\(

HO OH
118

Phan Gng Mitsunobu cta hgp chét c6 cong thirc 4 (c6 thé duoc diu ché tir hop chit
c6 cong thirc 1 nhu duge mo ta trong so d6 1) bang hop chét c6 cong thirc 13 st dung cac
chét phan mg azo dicarboxylat khdc nhw nhung khong gi6i han ¢ DIAD véi su c6 médt cua
phosphin nhu nhung khong gi6i han & PPhs tao ra hop chét c6 cong thic 116. Hop chit c6
cong thirc 116 1én viéc xir ly hop chét c6 cong thirc 6a sau d6 bang viéc xit ly bang axit

trifluroaxetic thu duge hop chit c6 cong thirc 118.

So dd 22

WOH : ) PG, \
PG~o/ﬁ — e 0 z 0 Khu bio ve “ ;i’ Oxy héa ° R ‘—
121

2a%s % an 1 ]
R¥S. o Psfganlmg S % (X =-Cl, -Br) N )(o N»
mmon Phin img )( 120 N 122
46 smi 119 Mitsunobu

3, 10 M
Phan tmg Wittig % ;i/ Thay thé X @_ ;i/ Lién két C-C N/’\‘ s‘ Roa R _Axejli»
T N R2 N;i, RS Khir bao vé
3 =
]

)ro Ne ) )(0 N R
R 124 N R
123 6 g
: RY )Q\fﬁm o2 ? N
NN Y
\
R 8

QENAN g Q' =°C’ hoic ‘N’
7 (R 10
R‘N"\‘ s
RE R2A N RS
" 7/1’”'
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So dd 22 minh hoa qua trinh tong hop hop chét c6 cong thirc 126. Hop chét c6 cong
thie 119 (trong d6 PG = nhém bdo v¢), dugc diéu ché bang phan tng Simmon Smith. Phan
ung Mitsunobu cua hop chét c6 cong thirc 119 véi hop chét ¢6 cong thirc 2 (X =-Cl, -Br) sit
dung cac chat phan (ng azo dicarboxylat khac nhu nhung khong gi6i han ¢ DEAD hodc
DIAD véi su ¢6 mit ciia phosphin nhu nhung khong giéi han & PPhs dé tao thanh hop chit
¢ cong thirec 120. Hop chét c6 cong thirc 121 duge tao thanh khi xtt 1y hop chét c6 cong
thitc 120 bang ion florua nhu nhung khong giéi han 6 TBAF. Qué trinh oxy héa hop chét c6
cong thirc 121 véi chét oxy hoa nhu nhung khong giéi han & Dess-Martin periodinan c6 thé
cung cAp hop chét c6 cong thuc 122. Chét phan Gng nhu nhung khong giéi han &
metyltriphenylphosphoni bromua véi sy c¢6 mit clia bazo nhu nhung khong gidi han &
KOtBu, NaOtBu, LIHMDS, NaHMDS, hogc KHMDS khi xt ly bing hop chat ¢6 cong thirc
122 thu duge hop chit c6 cong thic 123. Amin c¢6 cong thirc 6a (trong d6 R4 va Rs dugc
dinh nghfa & day bén trén) khi xit 1y bing hop chit c6 cong thire 123 thu dugc hop chét ¢
cong thirc 124. Hop chét c6 cong thirc 125 ¢6 thé dugc dat bang cach bd sung lién két hydro-
bo ctia hop chét ¢ cong thirc 124 v6i boran thich hop nhu nhung khong gidi han & 9-BBN
sau d6 bd sung bazo v co nhu nhung khong gidi han & K3PO4 hode Cs2COs, v6i sw ¢6 mat
clia chit xtic tac Pd nhu nhung khong gi6i han & Pd(dppf)Clz hogc PA(PPhs).Cla va hop chit
¢6 cong thuc 8 (Y = -Br, -I, ¢ thé duoc didu ché bang quy trinh sau dugc bao cdo J. Med.
Chem., 2017, 60 (9), 3958-3978). Su khir bao v¢& axetonit hop chét c6 cong thirc 125 bing
axit nhu nhung khong gi6i han & HC1 hodc TFA thu dugc hop chét ¢6 cong thirc 126.

So d6 23
Qi (R%)o /?\( L Z R
RY )\:‘/\.‘ ~r¢ Lién két Suzuki - v (R%)o-3 N/Q/\(
N ) \
HO oH wé o N

127
Ar = aryl hodc heteroaryl |

Lién két Suzuki cta hop chét c6 cong thie 10 voi aryl hodc axit heteroaryl boronic
hodc este véi su c6 mit ciia Pd(PPhs)s hodic Pd-118 hodc PdCladppf trong dioxan & nhiét do
ndm trong khoang tir 80 dén 100°C trong 5 dén 16 gi¢ thu dugc hop chat ¢6 cong thire 127.

Y
A
So do 24
1‘ Rg
RY )\ i b
Ars 7 q'* (R3)
3
A@- q( RQl " hoto RN*‘\?@(@%_ #0 Khirbiove "W S
1zs — = R N
)(o NN Liénkét C-C N;I/Ar wo' Y %,Ar
18 O N OH N
129 )( 131

130
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Hop cht ¢6 cong thirc 18 khi xit Iy bing hop chit ¢6 cong thirc 128 sir dung lién két
Suzuki thu duoc hop chit c6 cong thirc 129. Hop chat ¢6 cong thire 130 c6 thé dugc dat bing
cach bd sung lién két hydro-bo ctia hop chét c6 cong thirc 129 véi boran thich hgp nhu nhung
khong giéi han ¢ 9-BBN sau do bd sung bazo v co nhu nhung khong gidi han & K3POqs
hodc Cs2CO3, véi sy c6 mit cia chéit xtc tic Pd nhu nhung khong gi¢i han & Pd(dppf)Clz
hoic Pd(PPh3)2Cl> va hop chét c6 cong thic 8 (Y = -Br, -1, ¢6 thé duoc didu ché bing quy
trinh sau dugc bdo céo J. Med. Chem., 2017, 60 (9), 3958-3978). Sy khir bao v¢& axetonit
hop chét c6 cong thirc 130 bang axit nhu nhung khong giéi han ¢ HCI hodc TFA thu duoc
hop chét ¢6 cong thirc 131.

So db 25

R%o
Q1M\
R10 RZNAN/

Z
Ra X '8 13 OH QA%Ra Q
) D R Rt A K X Rl A A N Neg,
HO / \N Q' = ‘C’ hojic ‘N’ N“N o a ‘N _— N o 7
Sy R® ) P X

Hop chit c6 cong thirc 76 khi dugc ngung tu bang hop chét c6 cong thirc 13 sir dung
phan ing Mitsunobu thu dugc hgp chét c6 cong thirc 132, ¢6 thé duoc phan tng bang hop
chét c6 cong thitc 6a sau d6 bang viéc xtr 1y bang axit trifluroaxetic d8 tao ra hop chit c6

cong thirc 134.

So dd 26

(R°)04
R10

R0 R10 RY )\
Ra X R? R? R
N 7 N X
HORZa \N o, 7 / ‘ A Q‘—‘C’ hoic ‘N’
Tz N — RE— NN —> R®
oxo 6><0 X _

48a (R,= -Me) 136 1ae 137

—R6
(R Jos R ': s|: (R os R (Ra)&
o/_ M 7 \

HO OH

R' R" R 140
133 139

Hop chét c6 cong thic 48a khi xit Iy DMP trong metylen clorua ¢ nhiét do 0°C dé
thu dugc hop chat c¢6 cong thirc 135, khi phan ing bing metylmagie bromua trong THF thu
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dugc hop chit c6 cong thirc 136. Sw khir nue ciia hop chit ¢6 cong thic 136 bing Martin
Sulfuran thu dugc hop chét ¢6 cong thirc 137, sau d6 xir Iy bang 9-BBN sau d6 bang cach
lién két Suzuki v6i hop chét ¢6 cong thirc 8 v6i s ¢6 mit ctia Pd-118 hodc PdCLdppf trong
THF/H,O & nhiét d6 nim trong khoang tit 50 dén 70°C trong 5 dén 16 gi® thu dugc hop chat
c6 cong thirc 138. Xt ly hop chét c6 cong thic 138 bang hop chét c6 cong thirc 6a sau d6
bang viée xtt Iy bang TFA thu dugc hop chét c6 cong thirc 140.

Y
A
So d6 27
R¥o.
R R10 Q" ®os R0
R, M 2 3 R5
HO N” N 'SH (R0 (R )0.3
N LGO v 17
[l ) o o = = R‘I — N 7 =y
)VO NGN  Biové )(o N RB 5. o *’ HN-R® ‘
4

4
R 6a
142 143

Hop chét c6 cong thic 4 dugce xir ly bang TsCl/ MsCl véi sy c¢6 mit clia bazo dé thu
dugc hop chat c6 cong thirc 141. Hop chét c6 cong thitc 141 dugc phan ing véi hop chét c6
cong thirc 104 véi sy c6 mit cia bazo nhu nhung khong gidi han & xesi cacbonat dé thu
duoc hop chét ¢6 cong thirc 142. Phan ting thé cia hop chat c6 cong thirc 142 véi hop chét
c6 cong thirc 6a sau do bang viée xtt Iy bang TFA thu dugc hgp chét c6 cong thic 144,

Chit viét tat
Céc chir viét tit sau day c6 thé duoc sir dung & day:
AcOH = Axit axetic
Aq.= chira nudc
ca = khoang hoc x4p xi
NH4Cl1 = Amoni clorua
9-BBN = 9-Borabixyclononan
BINAP = 2,2'-Bis(diphenylphosphino)-1,1'-binaphtyl
Boc = tert-Butoxycacbonyl
-Bu hodc Bu = fert-butyl

Cs,CO;3; = Xesi Cacbonat
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CHCI; = Cloroform

CDClI; = Cloroform dugc doterri héa
DAST = Dietylaminosulphur triflorua
dba = Dibenzylidenaxeton

CH:Cl; hoic DCM = Diclometan
DMP = Dess Martin Periodinan
DEAD = Dietyl azodicarboxylat
DIAD = Diisopropyl azodicarboxylat
DIPEA = Diisopropyletylamin
DMAP = 4-Dimetylaminopyridin
DMF = N,N-Dimetylformamit
DMSO = Dimetylsulphoxit
DMSO-ds = Pugc doterri hoa dimetylsulphoxit
Et = etyl

EtOH = Etanol

EtOAc = Etyl axetat

g =gam

H,0, = Hydro peroxit

H»S04 = Axit sulphuric

K»2COj3; = Kali cacbonat

KOH = Kali hydroxit

KO'Bu = Kali tert-butoxit

K3PO4 = Kali phosphat

KHMDS = Kali bis(trimetylsilyl)amit
LDA = Lithi diisopropylamit

LHMDS = Lithi bis(trimetylsilyl)amit
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LCMS = Séc ky long khéi phd
m-CPBA = axit meta-cloperoxybenzoic
mg = milligam

Me = Metyl

MeOH = Metanol

MeOD = Metanol dugc doterri hda
MS = Réay phén tu

MsCI = Metansulphonyl clorua
MgSO; = Magie sulphat

NaH = Natri hydrua

NaO'Bu = Natri tert-butoxit
NaHCO;3 = Natri bicacbonat
NaSO4 = Natri sulphat

Na»S$,03 = Natri thiosulphat
Na,SO; = Natri sulphit

NaHMDS = Natri bis(trimetylsilyl)amit
NMP = N-metyl-2-pyrolidon

NBS = N-bromosuxinimit

NCS = N-Closuxinimit

NIS = N-Iodosuxinimit

NMO = N-Metylmorpholin-N-oxit
NMR = Cdng hudng tir hat nhan
Ph = phenyl

PDC = Pyridini diclochromat
Pd(OAc), = Paladi axetat

Pd/C = Paladi trén cacbon
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Pd-118 = [1,1'-Bis(di-tert-butylphosphino)feroxen]diclopaladi(II)
Pd(PPhs)s = Tetrakis(triphenylphosphin)Paladi(0)
POCI; = Phospho oxyclorua
PdClx(dppf) = [1,1'-Bis(diphenylphosphino)feroxen]diclopaladi(II)
Pd(PPhs;),Cl> = Bis(triphenylphosphin)Paladi(II) diclorua
PCC = Pyridini clochromat
PMB = p-metoxybenzyl
PTSA = axit p-toluensulphonic
Rt = Thoi gian luu tri
rt = nhiét dd phong
Sat.= bdo hoa
SFC = Séc ky dong siéu chay
TLC = Séc ky 16p mong
TBAF = Tetrabutylamoni florua
TsCl = p-Toluensulphonyl clorua
TBDMS = tert-butyldimetylsilyl
TBDPS = tert-butyldiphenylsilyl
EtsN hodc NEt; hodc TEA = Trietylamin
TFA = Axit trifloaxetic
THF = Tetrahydrofuran
Ts = p-Toluensulphonyl
p-TsOH = axit p-toluensulphonic
Hop chét trung gian

7-bromoquinolin-2-amin

L1
NS
H,N” N Br
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Hop chit néu & tidu dé duoc diéu ché bang quy trinh phan ing tuong tu sau nhu dugc
md ta trong Cinelli, Maris A et al, Journal of Medicinal Chemistry, 2017, vol. 60, # 9, p.
3958 - 3978.

7-bromo-N-(4-metoxybenzyl)quinolin-2-amin

1
PMB. \N Br

N
H
Hop chét néu & ticu dé& duge didu ché bang quy trinh phan ing twong ty sau nhu duoc
mb ta trong Arnould, Jean-Claude et al, WO 2007/141473 Al.

1
SN Br

H

7-bromo-N-metylquinolin-2-amin

Hop chit néu & tiéu dé& dugc diéu ché bang quy trinh phan Gng twong ty sau nhu duoc
md ta trong Arnould, Jean-Claude et al, WO 2007/141473 Al.

7-bromo-N-isopropylquinolin-2-amin
fjg\
)\ X
N N Br
H

Hop chit néu & tidu dé& duge didu ché bang quy trinh phan (g twong tu sau nhu dugc
mb ta trong Arnould, Jean-Claude et al, WO 2007/141473 Al.

7-bromo-N-xyclobutylquinolin-2-amin
fm
Q\ X
N N Br
H

Hop chéit néu & tiéu dé& dugc didu ché bang quy trinh phan Gmg twong tu sau nhu dugc

md ta trong Arnould, Jean-Claude et al, WO 2007/141473 Al.

7-bromo-N-(xyclopropylmetyl)quinolin-2-amin

fn
N
fN N Br

H
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Hop chét néu ¢ tidu dé& duge diéu ché bang quy trinh phéan tng twong ty sau nhu duoc
md ta trong Arnould, Jean-Claude et al, WO 2007/141473 Al.

7-bromo-2-clo-8-floquinolin

=

NS

Cl N Br
F

Hop chit néu & tiéu @& duge diéu ché bang quy trinh phan tng twong ty sau nhu duoc
md ta trong Aciro, Caroline et al, WO2013/185103 Al.

7-bromo-2-clo-3-isopropylquinolin

=z

o |

Cl N Br

Hop chit néu & tiéu dé& dugc didu ché bang quy trinh phan Gmg twong tw sau nhu dugc
md ta trong Vialard, Jorge Eduardo et al, W02008/107478 Al; LCMS m/z= 284,1, 286,1
(M+, M+2; 100%).

2-amino-4-bromo-6-flobenzaldehyt

F

e
HoN Br

Bb sung bot st (2,80 g, 50,2 mmol) vao dung dich da khqu chtra 4-bromo-2-flo-6-
nitrobenzaldehyt (dugc didu ché biang quy trinh phan Gmg twong tu sau nhu mo ta trong Li,
Liansheng et al, WO 2015/054572 A1; 4,15g, 16,73 mmol) trong etanol (20ml) va axit axetic
(20ml) & nhiét d 0°C va khudy hén hop phan ng trong 1 git. Hon hop phan tmg dugce pha
loding bang etyl axetat (70ml) va duoc trung hoa bang NaHCO; bdo hoa chira nude (100 ml).
Nhil twong thu duge dugc loc qua xelit. Cac 16p dugc tach, 16p hitu co dwgc rira bang nudce
mudi (100 ml) va dugc lam kho trén Na»SOs khan. Lép hitu co duoc loc va dugc cd trong
chan khong dé thu dugc (3,36g, 92%) dudi dang chit rén mau xanh 14 nhat dugc st dung
cho budc tiép theo khong cin tinh ché. 'H NMR (400 MHz, DMSO-de) 8 10,10 (s, 1H), 7,78
— 7,54 (m, 2H), 6,84 (t, J= 1,5 Hz, 1H), 6,64 (dd, J= 11,1, 1,8 Hz, 1H).

1-clo-5-iodo-2-metyl-3-nitrobenzen
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Cl

OzN: t N

Dung dich chita iot (10,43g, 41,1mmol), kali iodat (1,247g, 5,83mmol) trong H>SO4
cd (51,4g, 525mmol) dugc bd sung vao dung dich chta 1-clo-2-metyl-3-nitrobenzen (Sg,
29,1mmol) trong H2SO4 ¢b (51,4g, 525mmol) & nhigt 4o 25°C. Hon hop thu duge duge
khudy & nhiét d6 25°C trong 6 gio. Hon hop phan ung duoc bd sung tir tir trén nuéc da vun
va duoc chiét san phdm bing etyl axetat (75ml). Lép hitu co dugc rira bang NaHCO3 bio
hoa chira nude (75ml), Na2S>03 bdo hoa chira nude (75ml) va nude mudi (75ml) 14n luot.
Lam khé 16p hitu co trén NaySO4 khan, loc va dugc co trong chan khong dé thu duoc 9g hop
chét tho. Phan du nay dugc tinh ché bing dung cu combiflash (R1200, Teledyne/Isco) 1én cot
redisep® Rebing cach rira giai ete diu mo dé thu duge hop chét néu & tiéu dé (8,5g, 98%)
du6i dang mau vang nhat. 'H NMR (400 MHz, cloroform-d) 8 8,02 (d, J = 1,4 Hz, 1H), 7,96
(d, J=1,7 Hz, 1H), 2,50 (s, 3H).
2-(Bromometyl)-1-clo-5-iodo-3-nitrobenzen

Cl
Br/jij\
O,N |

B6 sung NBS (19,74g, 111mmol) va benzoyl peroxit (2,99g, 9,24 mmol) vao dung
dich da khudy chtra 1-clo-5-iodo-2-metyl-3-nitrobenzen (27,5g, 92mmol) trong CCl4 (280
ml) & nhiét 6 25°C. Hon hop thu duge dugc khudy & nhiét @6 80°C trong 15 gio. Dung moi
dugc 1am bay hoi trong chan khong va phan du nay dugce tinh ché bang dung cu combiflash
(R200, Teledyne/Isco) 1én cot redisep® Rrbing gradien rira giai 1a (0 dén 1%) ctia etyl axetat
trong ete diu moé dé thu duogc hop chét néu & tiéu dé (12g, 34,5 %) dudi dang chét rin mau
trng nhat. 'H NMR (400 MHz, DMSO-ds) 3 8,37 — 8,33 (m, 2H), 4,72 (s, 2H).
2-clo-4-iodo-6-nitrobenzaldehyt

Cl
0%
0.

B& sung 4-metylmorpholin-N-oxit (9,19 g, 78 mmol) va rdy phéan tir 4A° (30g) vao

dung dich da khudy chira 2-(bromometyl)-1-clo-5-iodo-3-nitrobenzen (12 g, 31,9 mmol)
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trong axetonitril (150ml) & nhiét d¢ 25°C. Hon hop thu duge duge khudy & nhiét do 25°C
trong 1,5 gi¢. Nudce (75ml) duge bd sung, pH duoc didu chinh dén 6 bing cach bd sung HCI
IN. Puoc chiét san phdm bang etyl axetat (75ml). Céc 16p dugc tach, 16p hiru co dugc rira
bang nudc mubi (20ml) va dugc 1am kho trén NaxSO4 khan. Lép hitu co duge loc va dugce
c6 trong chan khong dé thu duge 16,5g hop chét tho. Phan du nay dugc tinh ché bang dung
cu combiflash (R200, Teledyne/Isco) 1én cot redisep® Rrbing gradien rira giéi (0 dén 4%)
etyl axetat trong ete diu mo dé thu duge hop chit néu & tiéu dé (7g, 70,5%) dudi dang chét
rin mau tring nhat. '"H NMR (400 MHz, DMSO-ds) 8 10,22 (s, 1H), 8,46 (s, 2H).

2-amino-6-clo-4-iodobenzaldehyt

Cl
0%
Nl
Hop chéit néu & tiéu d& duoc didu ché bang quy trinh phan tng tuong tu sau nhu dugce
md ta trong ché phidm chtta 2-amino-4-bromo-6-flobenzaldehyt. TH NMR (400 MHz,
DMSO-ds) § 10,26 (s, 1H), 7,80 — 7,55 (m, 2H), 7,23 (d, /= 1,4 Hz, 1H), 6,99 (d, J= 1,5
Hz, 1H).

1-flo-2-iodo-5-metyl-4-nitrobenzen

b0
O,N [

B sung dung dich chtta natri nitrit (0,884 g, 12,81 mmol) trong nudce (4ml) vao dung
dich da khuéy chira 2-flo-4-metyl-5-nitroanilin (2,0 g, 11,75 mmol) trong ¢6 HCI (6,15 ml,
73,8 mmol) theo c4ch thitc nhé giot & nhiét 4o 0°C. Sau khi khudy trong 15 phut, hdn hop
duoc loc qua dém bong va db tir tir vao dung dich da khudy chira kali iodua (6,83 g,
41,1mmol) trong nudc (25ml) ¢ nhigt 4o 0°C. Hon hop thu dugc duge khudy & nhiét 4§
25°C trong 16 gio. Hon hop phan ung dugc pha lodng bang etyl axetat (20ml) va duoc ria
bing 10% NaOH chira nuéc (50ml), NaHCOs bio hoa chira nude (S0ml) 14n lugt. Céc 16p
dugc tach, 16p hitu co dugc rira bang nudc mudi (50ml) va duge 1am kho trén NazSO4 khan.
Lép hitu co duge loc va duge ¢d trong chan khong & thu dugc 3,1g hop chét thd. Phén du
nay dugc tinh ché bing dung cu combiflash (R1200, Teledyne/Isco) trén cdt redisep® Rebing
ete diu mé dudi dang dung mdi rira gidi dé thu dugc hop chét néu & tiéu dé (1,7g, 51,5%)

hop chét néu & tiéu d& dudi dang cht rin mau tring nhat. 'H NMR (400 MHz, cloroform-d)
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5 8,45 (d, J= 5,7 Hz, 1H), 7,06 (d, 1H), 2,62 (d, J= 0,7 Hz, 3H); GCMS m/z= 281,03 (M+,
50%).

1-(Bromometyl)-5-flo-4-iodo-2-nitrobenzen
Br- I :[ F
O.N I

Hop chét néu & tidu d& duoc didu ché bang quy trinh phéan ing twong tw sau nhu dugce
md ta trong ché phim chira 2-(bromometyl)-1-clo-5-iodo-3-nitrobenzen. 'H NMR (400
MHz, cloroform-d) & 8,53 (d, J= 5,6 Hz, 1H), 7,31 (d, /= 7,8 Hz, 1H), 4,80 (s, 2H).

5-flo-4-iodo-2-nitrobenzaldehyt

Hop chit néu & tiéu dé& duoc didu ché bang quy trinh phén ng twong tu sau nhu duge
md ta trong ché phdm chtta 2-clo-4-iodo-6-nitrobenzaldehyt. 'H NMR (400 MHz,
cloroform-d) & 10,42 (d, J = 2,3 Hz, 1H), 8,62 (d, J = 5,1 Hz, 1H), 7,60 (d, J = 7,2 Hz, 1H).

2-amino-5-flo-4-iodobenzaldehyt
HZN: i ;I

Hop chit néu & tiéu d& duoc didu ché bang quy trinh phan Gmg twong tw sau nhu duge
md ta trong ché phim chtta 2-amino-4-bromo-6-flobenzaldehyt. 'H NMR (400 MHz,
cloroform-d) & 9,78 (d, J= 0,6 Hz, 1H), 7,17 — 7,13 (m, 2H), 5,98 (s, 2H).

Res!
\N Br

Bb sung dung dich chira KOH (0,191 g, 3,40 mmol) trong etanol (12ml) vao khudy

7-bromo-3-xyclopropylquinolin

hdn hop chira 2-amino-4-bromobenzaldehyt (2 g, 10,00 mmol) va 2-xyclopropylaxetaldehyt
(0,841 g, 10,00 mmol) trong etanol tuyét d6i (12ml) theo céch thirc nho giot dudi khi Na.
Hon hop thu duge duge khudy & nhiét do 95°C trong 5 gio. Chét d& bay hoi dugc 1am bay

hoi trong chan khong va phan du duge hoa tan trong diclometan (60 ml) va dugc rira bang
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nuée (40 ml). Cée 16p duoc tach, 16p hitu co duge rira bing nuée mudi (50 ml) va duge lam
khd trén NaySO4 khan. Lép hitu co duge loc va dugce ¢ trong chan khong dé thu duoc 2,5g
hop chét tho. Phan du nay dugc tinh ché bang dung cu combiflash (R1200, Teledyne/Isco)
1én cot redisep® Rebang gradien rira giai (0 dén 6%) cua etyl axetat trong ete dau moé dé thu
dugc 7-bromo-3-xyclopropylquinolin (1g, 40,3%) dudi dang chét rin mau vang nhat. 'H
NMR (400 MHz, DMSO-d6) & 8,80 (d, J=2,3 Hz, 1H), 8,17 (d, J= 2,1 Hz, 1H), 8,00 (d, J
=2.4 Hz, 1H), 7,89 — 7,80 (m, 1H), 7,70 (dd, J= 8,8, 2,1 Hz, 1H), 2,15 (&, /= 8,1, 5,1 Hz,
1H), 1,14 — 1,03 (m, 2H), 0,95 — 0,81 (m, 2H); LCMS m/z= 247,83, 249,83 (M+, M+2,
100%).

7-bromo-3-(1,1-difloetyl)quinolin

=z

N Br

Hdn hop chira 1-(7-bromoquinolin-3-yl)etan-1-on (dugc tbng hop bing quy trinh
phan ting twong ty sau nhu dugc mo ta trong Alam, Muzaffar et al, US20120230951 Al; 2,4
g, 9,60 mmol) trong dietylaminosulfur triflorua (2,5 ml, 18,92 mmol) dwgc khudy & nhiét do
70°C trong 16 gid. Hon hop thu dugce duge dd tir tir vao natri bicacbonat bdo hoa chtra nudc
(50ml) va duogc chiét bang diclometan (50ml). Cac 16p duoc tach, 16p hitu co dugc rira bang
nuée mubdi (20ml) va duge 1am kho trén Na;SOs khan. Lép hiru co dugc loc va dugc co trong
chan khong dé thu duge 3,2g hop chét tho. Phan du ndy dugc tinh ché bang dung cu
combiflash (Rf200, Teledyne/Isco) 1én cdt redisep® Rrbing gradien rira giai (0 dén 30%)
cla etyl axetat trong ete diu mé d8 thu dugc hop chit néu & tiéu dé (1,7g, 65,1 %) duéi dang
chét rén mau vang nhat. '"H NMR (400 MHz, DMSO-de) 8 9,13 (d, J= 2,4 Hz, 1H), 8,71 (s,
1H), 8,34 (d, J= 2,1 Hz, 1H), 8,11 (d, J = 8,7 Hz, 1H), 7,88 (dd, /= 8,7, 2,0 Hz, 1H), 2,14
(t, J= 19,2 Hz, 3H), LCMS m/z= 271,90, 273,90 (M+1; 100%).

7-bromo-3-clo-8-floquinolin

Cl

/

N Br
F

B4 sung N-closuxinimit (4,02g, 30,I1mmol) vao dung dich da khudy chira 7-bromo-

8-floquinolin (dugc tdng hop bing quy trinh phan ng twong ty sau nhu dugc mo ta trong
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Ghergurovich, Jonathan Michael et al, W02013028447 A1, 3.4 g, 15,04 mmol) trong DMF
(10ml) & nhiét d 25°C. Hon hop phan tng duogc khudy & nhiét @ 100°C trong 16 gio. Hon
hgp phan ng dugce lam lanh xudng 25°C va dugc d6 1én nuéce d4 lanh (100ml) va khudy
trong 30 phut. Phén két tia duoc thu gom bing cach loc va duge ria bing nudc. Phan két
tia duge 1am khd trong chan khéng dé thu duge hop chét néu & tiéu dé (2g, 51%) dudi dang
chit rén mau tring nhat. 'H NMR (400 MHz, cloroform-d) & 8,90 (d, J= 2,3 Hz, 1H), 8,18
t, J=1,9 Hz, 1H), 7,72 (dd, J= 8,9, 6,1 Hz, 1H), 7,48 (dd, J= 8,8, 1,5 Hz, 1H); LCMS
m/z= 261,71 (M+; 100%).

7-bromo-3-clo-5-floquinolin

Cl N

~

N Br

B sung 2-clo-1,1-dimetoxyetan (2,304 g, 18,49 mmol) vao dung dich da khudy chira
2-amino-4-bromo-6-flobenzaldehyt (3,36 g, 15,41 mmol) trong toluen (35 ml) sau do6 bang
axit p-toluen sulfonic monohydrat (2,93 g, 15,41 mmol) & nhiét d§ 25°C. Hon hop thu dugc
duge khudy & nhiét d6 110°C st dung thiét bi Dean Stark trong 4 gid dudi khi Na. Hon hop
phan ng dugc pha lodng bang etyl axetat (100ml) va dugc bazo hoéa bang NaHCOj3 bdo hoa
chira nuée (75ml). Céc 16p dugc tach, 16p hitu co dugce rira bing nudc mudi (20ml) va duge
1am kho trén NazSO4 khan, Lép hitu co duge loc va dugce co trong chan khong dé thu duoc
1,1g hop chét thd. Phin du nay dugc tinh ché bing dung cy combiflash (Ri200,
Teledyne/Isco) 1én cft redisep® R bang gradien rira gii (0 dén 2%) cia etyl axetat trong
ete diu mé d& thu duoc hop chét néu & ticu dé (1,64g, 40,9%) dudi dang chét ran mau xanh
14 nhat. 'H NMR (400 MHz, cloroform-d) & 8,88 (d, J = 2,4 Hz, 1H), 8,38 (d, /= 2,4 Hz,
1H), 8,15 (s, 1H), 7,45 (ddd, J=9,0, 3,5, 1,8 Hz, 1H); LCMS m/z=261,76 (M+1, 100%).

Hop chét trung gian trong bang 1 dugc tdng hop bang quy trinh phéan tmg tuong tu
sau nhu duge sit dung déi véi ché pham chira 7-bromo-3-clo-5-floquinolin sit dung nguyén

lidu ban du thich hop.

Béang 1

Céu trac cla hop chit trung Nguyén litu ban | Dit liéu '"H NMR va LCMS
gian dau duoc st dung
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Cl F

8

Br
7-bromo-3-clo-6-

2-amino-4-bromo-
5-flobenzaldehyt,
duoc tong hop nhu

'H NMR (400 MHz, cloroform-
d) 68,81 (s, 1H), 8,43 — 8,38 (m,
1H), 8,12 — 8,08 (m, 1H), 7,47

e US2014/200216 (d, T= 8,4 Hz, 1H); LCMS m/z=
floquinolin Al 261,83 (M+1; 100%).

cl 2-amino-6-clo-4- | 'H NMR (400 MHz, cloroform-

Cl ~ iodobenzaldehyt d) 5 8,85 (d, J=2,3 Hz, 1H), 8,50

< (dd, T=2,3, 0,9 Hz, 1H), 8,48 —

N |
3,5-Diclo-7-iodoquinolin

8,45 (m, 1H), 7,96 (d, ] =1,6 Hz,
1H).

2-amino-4-bromo-

San phdm tho dugc thuc hién

F
B"\(Ij\ 6-flobenzaldehyt | nhu vay dbi véi bude tiép theo
SN Br
3,7-Dibromo-5-floquinolin

Bre~ F 2-amino-5-flo-4- | 'H NMR (400MHz, Cloroform-
o | iodobenzaldehyt | d) & 8,88 (d,J=2,2 Hz, 1H), 8,61
N ' (d, T = 6,0 Hz, 1H), 8,27 (d,J =
_3'31‘°f‘1,°'61jﬂ°'7' 2.3 Hz, 1H), 7,39 (d, T = 7,8 Hz,
lodoquinoiin 1H); LCMS m/z= 351,03,

353,03 (M-1, M+1, 60%).

7-bromo-3-clo-5-floquinolin 1-oxit

N* Br

Hn hop chira 7-bromo-3-clo-5-floquinolin (1,64 g, 6,30 mmol) va m-CPBA (2,90 g,
12,59 mmol) trong CHCl; (30ml) dugc gia nhiét & nhiét o 50°C trong 16 gid. Hon hop phan
ung dugc pha lodng bang cloroform (50ml) va dugc rira bang Na;SO; bdo hoa chtra nudce
(50ml) sau do bing NaHCOs bdo hoa chira nudce (50ml). Cac 16p duge tach, 16p hitu co dugce
rira bing nudc mudi (50ml) va duge lam kho trén Na,SO4 khan. L6p hitu co duogc loc va
duoc cb trong chan khong dé thu dugc 1,35g hop chat tho. Phin du nay dugc tinh ché bang
dung cu combiflash (R200, Teledyne/Isco) 1én cot redisep® Rt bang gradien rira giai (0 dén
20%) cua etyl axetat trong ete diu mé dé thu dugc hop chét néu & tidu dé (542mg, 31,1%)
dudi chat rén mau nau nhat. 'H NMR (400 MHz, DMSO-ds) 8 8,97 (d, /= 1,8 Hz, 1H), 8,46
(s, 1H), 8,17 — 8,10 (m, 1H), 8,03 (dd, /= 9.5, 1,9 Hz, 1H); LCMS m/z= 275,83, 277,83
(M+, M+2; 100%).
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Hop chét trung gian trong bang 2 duoc tdng hop bang quy trinh phan Gng twong tu
sau nhu dugc sit dung dbi véi ché phidm chira 7-bromo-3-clo-5-floquinolin 1-oxit st dung

nguyén lidu ban dAu thich hop.

Béang 2
CAu trac cia hop chét trung | Nguyén liéu ban dau dugc | Dit liéu 'H NMR va LCMS
gian stt dung
7-bromo-3-metylquinolin | 'TH NMR (400 MHz,

X

@

N Br
Co

7-bromo-3-metylquinolin 1-
oxit

DMSO0-d6) § 8,60 (dd, J =
12,2, 1,7 Hz, 2H), 7,97 (d, J
= 8,7 Hz, 1H), 7,85 (dd, T =
8,7,2,0 Hz, 1H), 7,77 (q, T =
1,1 Hz, 1H), 2,40 (d, T =1,0
Hz, 3H); LCMS m/z=237.9,
2399 (M+, M+2, 100%).

o
@
\N Br

\
o)
©

7-bromo-3-
xyclopropylquinolin 1-oxit

7-bromo-3-
xyclopropylquinolin

'TH NMR (400 MHz,
DMSO-d6) & 8,58 (dd, J =
13,9, 1,7 Hz, 2H), 7,93 (d, J
= 8,7 Hz, 1H), 7,84 (dd, J =
8.7, 2,1 Hz, 1H), 7,66 (s,
1H), 2,08 (tt, ] = 8,4, 5,0 Hz,
1H), 1,12 — 1,04 (m, 2H),
0,95 — 0,87 (m, 2H); LCMS
m/z= 263,83, 265,83 (M,
M+2, 100%).

e F
72
269!
IT] Br
006

7-bromo-3-(1,1-
difloetyl)quinolin 1-oxit

7-bromo-3-(1,1-difloetyl)
quinolin

LCMS m/z= 289,96 (M+1;
100%).

/O 7
<@/

r?l Br

%o
7-bromo-3-metoxyquinolin
1-oxit

7-bromo-3-metoxy
quinolin, dugc tdng hop
nhu Adams, Nicholas
David et al,
W02014/008223 Al.

San phdm thd dugc thuc
hién nhu vay doi véi budce
tiép theo

Cl = F
TGICX
N Br
Oo
7-bromo-3-clo-6-floquinolin
1-oxit

7-bromo-3-clo-6-
floquinolin

'TH NMR (400 MHz,
DMS0-d6) 58,87 (d,T=1,8
Hz, 1H), 8,75 (d,J = 6,6 Hz,
1H), 8,14 — 8,03 (m, 2H);
LCMS m/z= 275,77 (M+1;
60%).
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Cl =
0
N

Br
F
7-bromo-3-clo-8-floquinolin
1-oxit

o
0]

7-bromo-3-clo-8-
floquinolin

TH NMR (400 MHz,
DMSO0-d6) & 8,78 (d, T = 1,5
Hz, 1H), 8,17 (s, 1H), 7,99
(dd, T = 8,8, 5,7 Hz, 1H),
7,80 (dd, J = 8,8, 1,6 Hz,
1H); LCMS m/z= 277,83
(M+1; 100%).

Cl ~

o,

o-z
0]

3,5-Diclo-7-iodoquinolin 1-
oxit

3,5-Diclo-7-iodoquinolin

IH NMR (400 MHz,
DMSO0-d6) § 8,95 (d, T =1,7
Hz, 1H), 8,80 (t, J = 1,3 Hz,
1H), 8,33 (d, ] = 1,6 Hz,
1H), 8,08 (t, J=1,3 Hz, 1H).

F
Br =
@
I}l Br
G)O

3,7-Dibromo-5-floquinolin
1-oxit

3,7-Dibromo-5-
floquinolin

LCMS m/z= 322,0 (M+1;
100%).

Br F

3-bromo-6-flo-7-

TH NMR (400 MHz,

=
\C@m iodoquinolin DMSO0-d6) 5 8,91 (d, ] =6,0
N ‘ Hz, 1H), 8,87 (d, T = 1,5 Hz,
SIS 1H), 8,22 (t,=1,1 Hz, 1H),
3-bromo-6-flo-7- 7,92 (d,J = 8,3 Hz, 1H).
iodoquinolin 1-oxit
7-bromo-2,3-diclo-5-floquinolin
F
Cl N
»
Cl N Br

B4 sung POCIs (1,867 ml, 20,03 mmol) vao dung dich da khudy chira 7-bromo-3-clo-
5-floquinolin 1-oxit (542 mg, 1,960 mmol) trong CHCl; (10 ml) & nhiét d6 25°C. Hoén hop
thu dugc duge khudy & nhiét do 65°C trong 2 gio dudi khi No. Hon hop phan g duoc a6

1én nuéc @4 lanh (50ml), dugc bazo hda cAn than bing NaHCO3 rén va duge chibt san pham

bing diclometan (50ml). Céc 16p dugc tach, 16p hitu co dugce rira bing nudc mudi (50ml) va

duoc lam kho trén NaySO4 khan. Lép hitu co duge loc va dugc c6 trong chén khong dé thu

duoc 1,2g hop chit tho. Phin du nay dugc tinh ché bang dung cu combiflash (R:200,

Teledyne/Isco) 1én cot redisep® Re bang gradien rira giai (0 dén 10%) cua etyl axetat trong

ete diu mé dé thu dugc hop chét néu & tidu d& (410mg, 70,9%) dudi dang chét ran mau
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tréng. "H NMR (400 MHz, cloroform-d) 8 8,49 — 8,43 (m, 1H), 8,04 (dt, /= 1,9, 1,0 Hz,
1H), 7,45 (dd, J= 8,9, 1,7 Hz, 1H); LCMS m/z= 296,19 (M-+1; 100%).
Hop chét trung gian trong bang 3 duoc tdng hop bang quy trinh phan tmg twong tu

sau nhu dugc st dung dbi véi ché phdm chtra 7-bromo-2,3-diclo-5-floquinolin s dung

nguyén liéu ban d4u thich hop.

Béang 3

CAu trac cua hop chit trung
gian

Nguyén liéu ban dau
duoc st dung

Dit liéu 'H NMR va LCMS

m
N\
Cl N Br

7-bromo-2-clo-3-
metylquinolin

7-bromo-3-metylquinolin
1-oxit

TH NMR (400 MHz, DMSO-
d6) § 8,40 (t, T = 1,0 Hz, 1H),
8,17 (d, T =2,0 Hz, 1H), 7,94
(d, ] = 8,7 Hz, 1H), 7,78 (dd,
T=287,2,0 Hz, 1H), 2,48 (d,
T =1,0 Hz, 3H); LCMS m/z=
256, 258 (M+, M+2, 100%).

%
NN
Cl N Br

7-bromo-2-clo-3-

7-bromo-3-
xyclopropylquinolin  1-
oxit

TH NMR (400 MHz, DMSO-
d6) 5 8,16 (d, T=3,0 Hz, 2H),
7,92 (d,J = 8,7 Hz, 1H), 7,77
(dd,7=8,7,2,0 Hz, 1H),2,21
(tt, J = 8,4, 5,3 Hz, 1H), 1,10

F

>YI>\
o

cI” N Br

7-bromo-2-clo-3-(1,1-diflo
etyl)quinolin

difloetyl) quinolin 1-oxit

xyclopropyl quinolin (dt, 1= 8.5, 3.2 Hz, 2H), 0,92
— 0,81 (m, 2H); LCMS m/z=
281,90, 283,90 (M+, M+2,
100%).
F 7-bromo-3-(1,1- LCMS m/z= 306, 308 (M+,

M-+2; 100%).

|
cI” N Br

7-bromo-2-clo-3-metoxy
quinolin

7-bromo-3-
metoxyquinolin 1-oxit

LCMS m/z= 271,69, 273,69

|
Cl N Br

7-bromo-2,3-diclo-6-flo

7-bromo-3-clo-6-
floquinolin 1-oxit

'H NMR (400 MHz,
cloroform-d) & 831 (d, J =
6,3 Hz, 1H), 8,23 — 8,18 (m,
1H), 7,48 (d, J = 8,2 Hz, 1H).

quinolin

Cl_~ 7-bromo-3-clo-8- TH NMR (400 MHz, DMSO-
~ floquinolin 1-oxit d6) 8 8,94 (d,J=1,6 Hz, 1H),

Cl N Br

7,97 (dd, 7= 8.9, 6,3 Hz, 1H),
7.83 (dd,7=8.9, 1,3 Hz, 1H),
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7-bromo-2,3-diclo-8- LCMS m/z= 295,65 (M+1;
floquinolin 100%).
cl 3,5-Diclo-7-iodoquinolin |'TH NMR (400 MHz,

Cl~ 1-oxit cloroform-d) & 8,59 (d, J =
- 0,8 Hz, 1H), 8,38 (dd, J = 1,6,

ClI” "N~ S 0,8 Hz, 1H), 7,96 (d, J = 1,5

2,3,5-Triclo-7-iodoquinolin Hz, 1H).

F 3,7-Dibromo-5- San phdm thd dugc thuc hién

B~ floquinolin 1-oxit nhu vdy dbi véi bude tiép
- theo
Cl N Br

3,7-Dibromo-2-clo-5-flo

quinolin

Bre~ F 3-bromo-6-flo-7- 'H NMR (400 MHz,
Ir\l\/‘@i iodoquinolin 1-oxit cloroform-d) & 8,54 (dd, J =

cl ' 5,9, 0,7 Hz, 1H), 8,38 (s, 1

3'br0m0'2-010'6'ﬂ0'7' 7’42’) (’d Ji 7 6)i_IZ, ].I_(IS)’ H)’

iodoquinolin ’ ’ o

7-bromo-3-clo-5-floquinolin-2-amin

Cl N

~

H,N7 N Br

Hon hop chira 7-bromo-2,3-diclo-5-floquinolin (410mg, 1,390mmol), chtta nudc
amoniac (9,74 ml, 250 mmol) trong dioxan (10ml) dugc gia nhiét 6 nhiét 4§ 120°C trong
bom thép trong 24 gio. Hon hop phén Gng dugc pha lodng bang etyl axetat (20ml) va dugc
rira bing nudc (20ml). Cac 16p dugc tach, 16p hiru co dugc rira bing nudc mubi (20ml) va
dugc 1am kho trén Na;SO4 khan. Lép hitu co duge loc va dugc cb trong chan khong dé thu
dwoc 1,15g hop chét thd. Phan du nay dugc tinh ché bang dung cu combiflash (R200,
Teledyne/Isco) 1én cdt redisep® Rrbang gradien rtra giai (0 dén 30%) cla etyl axetat trong
ete ddu mo d& thu duoc hop chét néu & tiéu d& (297 mg, 78%) duéi dang chat rin mau tréng.
IH NMR (400 MHz, DMSO-ds) § 8,23 (s, 1H), 7,51 (d, /= 1,9 Hz, 1H), 7,32 (dd, J = 9,5,
1,9 Hz, 1H), 7,25 (s, 2H); LCMS m/z= 276,83 (M+1; 100%).

Hop chét trung gian trong bang 4 dugc tbng hop bang quy trinh phan Gmg twong tu
sau nhu dugc sit dung déi véi ché phim chira 7-bromo-3-clo-5-floquinolin-2-amin st dung

nguyén li¢u ban d4u thich hop.

-5O-



38841

Béang 4

Céu tric cia hop chét

Nguyén li¢u ban dau

Dit liéu '"H NMR va LCMS

trung gian dugc st dung
= 7-bromo-2-clo-8- 'TH NMR (400 MHz, DMSO-d6) &
HN SN B floquinolin 7,95 (dd, =89, 1,8 Hz, 1H), 7,42
2 ¢ (dd, J = 8,7, 1,4 Hz, 1H), 7,35 —

7-bromo-8-floquinolin-2-
amin

7,27 (m, 1H), 6,93 (s, 2H), 6,88 —
6,79 (m, 1H); LCMS m/z= 240,8
(M+; 100%)

m
N
H,N” N Br

7-bromo-3-metylquinolin-
2-amin

7-bromo-2-clo-3-
metylquinolin

IH NMR (400 MHz, DMSO-d6) &
7,75 (t, T = 1,0 Hz, 1H), 7,60 (d, J
=20 Hz, 1H), 7,54 (d, J = 8,4 Hz,
1H), 7,25 (dd, T = 8,5, 2,0 Hz, 1H),
6,51 (s, 2H), 2,19 (d, J = 1,1 Hz,
3H); LCMS m/z= 237, 239 (M+,
M+2, 100%).

)m
< |
HoN N Br

7-bromo-3-
isopropylquinolin-2-amin

7-bromo-2-clo-3-
isopropy!l quinolin

LCMS m/z= 265,1, 267,1 (M+,
M+2; 100%).

A\/@@L
NS
H2N N Br

7-bromo-3-
xyclopropylquinolin-2-
amin

7-bromo-2-clo-3-
xyclopropyl quinolin

TH NMR (400 MHz, DMSO-d6) &
7,63 (s, 1H), 7,59 (d, J = 2,0 Hz,
1H), 7,55 (d, J = 8,5 Hz, 1H), 7,24
(dd, J = 8,5, 2,0 Hz, 1H), 6,65 (s,
2H), 1,80 (tdd, ] = 8,2, 4,6, 2,9 Hz,
1H), 1,01 — 0,92 (m, 2H), 0,69 —
0,62 (m, 2H); LCMS m/z= 262,83,
264,83 (M+, M+2, 100%).

F

F

m
.

H,N7 N Br

7-bromo-3-(1,1-difloetyl )
quinolin-2-amin

7-bromo-2-clo-3-
(1,1-
difloetyl)quinolin

LCMS m/z=287,96 (M+1, 100%).

XL
< |
HoN N Br

7-bromo-3-
metoxyquinolin-2-amin

7-bromo-2-clo-3-
metoxyquinolin

LCMS m/z= 253, 255 (M+, M+2;
100%).

HN” N Br
7-bromo-3-clo-6-
floquinolin-2-amin

7-bromo-2,3-diclo-6-
flo quinolin

TH NMR (400 MHz, DMSO-d6) &
8,23 (s, 1H), 7,79 (d, J = 6,7 Hz,
1H), 7,67 (dd, ] =9,3, 2,0 Hz, 1H),
6,97 (s, 2H); LCMS m/z= 276,83
(M+1; 100%).
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Cl\ ~ 7-bromo-2,3-diclo-8- | 'H NMR (400 MHz, DMSO-d6) 5

“ flo quinolin 8,32 (d, T = 1,7 Hz, 1H), 7,30 (s,

HoN" N Br 2H), 7,35 — 7,16 (m, 2H), LCMS
F m/z= 276,86 (M+1; 100%).

7-bromo-3-clo-8-
floquinolin-2-amin

Cl 2,3,5-Triclo-7- 'H NMR (400 MHz, DMSO-d6) 6
lej@\ iodoquinolin 8,22 (s, 1H), 7,94 — 7,81 (m, 1H),
- 7,67 (d, J = 1,6 Hz, 1H), 7,24 (s,
H,N7 N | 2H).
3,5-Diclo-7-iodoquinolin-
2-amin
F 3,7-Dibromo-2-clo-5- | 'H NMR (400 MHz, DMSO-d6) 3
Brm flo quinolin 839 (d, ] = 0,7 Hz, 1H), 7,50 (d, J
~ =1,7Hz, 1H), 7,31 (dd,J=9,5,1,8
HaN™ N Br Hz, 1H), 7,14 (s, 2H); LCMS m/z=
3,7-Dibromo-5- 318,96, 320,34, 322,34 (M-1, M+,
floquinolin-2-amin M+2; 100%).
Br~ F 3-bromo-2-clo-6-flo- | 'H NMR (400 MHz, DMSO-d6) 8
m 7-iodoquinolin 8,39 (s, 1H), 7,97 (d, J = 5,9 Hz,
HN" N ' 1H), 7,55 (d, J = 8,5 Hz, 1H), 6,82
3-bromo-6-flo-7- (s, 2H).

iodoquinolin-2-amin

7-bromo-3-clo-5-flo-N-(4-metoxybenzyl)quinolin-2-amin

F

Cl N

PMB\H | Nig Br
Hop chét néu & tiéu d& duoc didu ché bang quy trinh phan Gng twong ty sau nhu dugc
md t& trong Banka, Anna Lindsey et al, W02012/037108 Al st dung nguyén li¢u ban dau
thich hop. 'H NMR (400 MHz, DMS0-d6) § 8,22 (d, J = 0,8 Hz, 1H), 7,96 (t, J = 6,1 Hz,
1H), 7,58 (dd, J = 1,8, 1,0 Hz, 1H), 7,39 — 7,28 (m, 3H), 6,91 - 6,82 (m, 2H), 4,62 (d,J =

6,1 Hz, 2H), 3,71 (s, 3H); LCMS m/z= 397 (M+1; 100%).

F

NS
(Boc),N™ N Br

Hoén hgp chira 3,7-dibromo-5-floquinolin-2-amin (2,05g, 6,41mmol), Et:N (2,68ml,
19,22mmol), DMAP (0,078, 0,64 1mmol) va Boc anhydrua (3,12 ml, 13,45 mmol) trong
THF (25ml) duogc khudy & nhiét do 25°C trong 16 gio. Hon hop phan tng dugc pha lodng

bang etyl axetat (20ml) va dugc rira bang nude (20ml). Céc 16p dugce téch, 16p hitu co dugce
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rira bing nudc mudi (20ml) va duge 1am kho trén NaaSOs khan. Lép hitu co duge loc va
duoc cb trong chan khéng dé thu duge 3,9g hop chét thd. Phin du nay dugc tinh ché bang
dung cu combiflash (R200, Teledyne/Isco) 1én cdt redisep® Rrbang gradien rira giai (0 dén
5%) cua etyl axetat trong ete diu mo dé thu dugc hop chét di-boc (2,5g, 75%) dudi dang
chét rin mau tréng nhat. '"H NMR (400 MHz, cloroform-d) & 8,65 (d, J= 0,8 Hz, 1H), 8,08
(q, J=1,2 Hz, 1H), 7,46 (dd, J= 8,9, 1,7 Hz, 1H), 1,42 (s, 18H).

2-amino-7-bromoquinolin-3-cacbonitril

BOG

H,N” N Br

Hdn hop chira 2-amino-4-bromobenzaldehyt (0,448 g, 2,240 mmol), malononitril

(0,222 g, 3,36 mmol) va piperidin (0,111ml, 1, 120mmol) trong etanol (10ml) dugc khudy &
nhiét d6 100°C trong 16 gio. Chét d& bay hoi dugc lam bay hoi trong chan khong va phén
du duge tinh ché bing dung cu combiflash (R200, Teledyne/Isco) 1én cot redisep® Rrbing
gradien rra giai (0 dén 10%) cua etyl axetat trong ete diu mo dé thu dwoc hop chit néu &
tiéu dé (0,343g, 61,7%) du6i dang chét rdn mau tring nhat. "H NMR (400 MHz, DMSO-d6)

§ 8,71 (s, 1H), 7,74 — 7,65 (m, 2H), 7,42 (dd, J = 8,6, 2,0 Hz, 1H), 7,20 (s, 2H); LCMS m/z=
248, 250 (M+, M+2, 100%).

7-bromo-N-(4-metoxybenzyl)quinazolin-2-amin

N~ |
PMB\E‘)\\N Br

Hop chéit néu & tiéu d8 duoc didu ché bang quy trinh phan tng twong ty sau nhu dugce
md ta trong Li, Liansheng et al, W02017/087528 Al; LCMS m/z= 344,1 (M+, 100%).

7-bromo-3-floquinolin-2-amin

Hop chit néu & tiéu d& duoc didu ché bang quy trinh phan Gmg twong ty nhu sau nhu
duoc mb ta trong Banka, Anna Lindsey et al, WO2012/037108 Al.

7-bromo-3-cloquinolin-2-amin
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T

N

H 2N N Br

~ Hop chét néu & tiéu d& duoc didu ché bang quy trinh phéan ung twong ty sau nhu dugc

m6 ta trong Banka, Anna Lindsey et al, WO2012/037108 Al.

7-bromo-3-clo-N-(4-metoxybenzyl)quinolin-2-amin

XX
PMB. SN Br
H

Hop chét néu & tiu d& duoc didu ché bang quy trinh phéan Ung twong tu sau nhu dugce

md ta trong Banka, Anna Lindsey et al, WO2012/037108 Al.

7-bromo-3-clo-N,N-bis(4-metoxybenzyl)quinolin-2-amin
BOGt
PMB. N7 SN Br

B4 sung NaH (0,932 g, 23,30 mmol) vio huyén phi da khudy chtra 7-bromo-3-
cloquinolin-2-amin (2,0 g, 7,77 mmol) trong DMF (20 ml) & nhi¢t 46 0°C. Hon hop thu dugc
dugc khudy & nhiét do 0°C trong 15 phut. Sau d6 1-(clometyl)-4-metoxybenzen (3,65 g,
23,30 mmol) dugc bd sung nhé giot dudi khi Na. Hon hop phan (g sau d6 dugc khudy trong
16 gio & nhiét do 25°C. Hon hop phéan (ng dugc db vao nudc da (150 mL) va duge chiét
bing etyl axetat (150 ml). Céc 16p duoc tach, 16p hitu co dugc rira bang nuéc mubdi (100ml)
va duoc 1am kho trén Na;SO4 khan. Lép hitu co duge loc va duoc ¢6 trong chan khong aé
thu dugc 3,87g hop chét tho. Phin du nay duge tinh ché bang dung cu combiflash (R200,
Teledyne/Isco) 1én cft redisep® Ry bang gradien rira giai (0 dén 30%) cua etyl axetat trong
ete diu mé dé thu duoc hop chét néu & tiéu d& (2,2g, 56,9%) dudi dang chit rin mau tréing
nhat. 1TH NMR (400 MHz, DMSO-d6) 5 8,45 (s, 1H), 7,89 (d, J = 1,9 Hz, 1H), 7,77 (d, ] =
8,6 Hz, 1H), 7,56 (dd, J = 8,6, 2,0 Hz, 1H), 7,31 - 7,22 (m, 4H), 6,93 — 6,82 (m, 4H), 4,54
(s, 4H), 3,70 (s, 6H); LCMS m/z= 498,97 (M+1; 100).

3-bromo-7-iodo-N-(4-metoxybenzyl)quinolin-2-amin
XX
PMB<. N \N |
H
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Hop chit néu & tiéu d& duoc didu ché bing quy trinh phéan tng twong tw sau nhu duoc

m ta trong Banka, Anna Lindsey et al, WO2012/037108 Al.

6-bromo-3,3-dimetylindolin-2-thion

Br

Huyén phul chita 6-bromo-3,3-dimetylindolin-2-on (3,5 g, 14,58 mmol), duoc tong
hop bang quy trinh phan Gng twong ty nhu duge bao céo trong WO02015/177110, A1 va chét
phan tng Lawesson (7,66 g, 18,95 mmol) trong toluen (15 ml) dugc gia nhiét & nhiét do
100°C trong 3 gid duéi khi Na. Dung mdi dugc lam bay hoi trong chan khong va phan du
nay dugc tinh ché bang dung cu combiflash (R1200, Teledyne/Isco) 1én cot redisep® R¢bang
gradien rira giai (0-20%) cta etyl axetat trong ete diu mé dé thu duge hop chit néu & tiéu dé
(3,3, 88 %) duéi dang chét rin mau tring nhat. "H NMR (400 MHz, DMS0-d6) 3 12,67 (s,
1H), 7,40 (d, J = 7,9 Hz, 1H), 7,31 (dd, J = 7,9, 1,8 Hz, 1H), 7,15 (d, T=1,7 Hz, 1H), 1,30
(s, 6H); LCMS m/z= 256,89 (M+1; 30%).

6-bromo-3,3-dimetyl-2-(metylthio)-3H-indol

/ Br

B sung NaH (0,703g, 17,57mmol) vao huyén phu da khudy chtra 6-bromo-3,3-
dimetylindolin-2-thion (3 g, 11,71 mmol) trong THF (40ml) ¢ nhiét do 0°C. Hon hop thu
duogc dugc khqu trong 15 phuat & nhiét do 0°C. Metyl iodua (1,098 ml, 17,57 mmol) dugc
bd sung va khudy hdn hop phan tng trong 1 git: & nhiét o 0°C dudi khi Na. Hon hop phan
ung dugc pha lodng bang etyl axetat (50 ml) va duoc ria bang nuéce (50 ml). Céc 16p duge
tach, 16p hitu co dugc rira bang nudc mudi (50 ml) va dugc lam kho trén natri sulphat khan,
Lép hitu co dugc loc va duge cd trong chan khong 8 thu duge 3,5g hop chét thd. Phan du
nay dugc tinh ché bang dung cu combiflash (R1200, Teledyne/Isco) 1én cft redisep® R bang
gradien rira giai (0-5%) cua etyl axetat trong ete dau mo dé thu duge hop chit néu & tiéu e
(3,1g, 98%) dudi dang chét rin mau tring. "H NMR (400 MHz, DMSO-d6) & 7,60 d,J=
1,7 Hz, 1H), 7,41 (d, 7 = 7,9 Hz, 1H), 7,32 (dd, J = 7,9, 1,8 Hz, 1H), 2,60 (s, 3H), 1,29 (s,
6H); LCMS m/z= 269,90 (M+; 40%).
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6'-bromospiro[xyclobutan-1,3'-indolin]-2'-thion

Br

Hop chét néu & ticu d& duoc didu ché bang quy trinh phéan tng twong tu sau nhu dugce
mé ta trong ché phim chira 6-bromo-3,3-dimetylindolin-2-thion. LCMS m/z= 267,65 (M+;
20%).

6'-bromo-2'-(metylthio)spiro[xyclobutan-1,3'-indol]

Br

Hop chét néu & tiéu d& duoc didu ché bang quy trinh phéan tng twong tw sau nhu dugc
mb ta trong ché pham chira 6-bromo-3,3-dimetyl-2-(metylthio)-3H-indol. 'H NMR (400
MHz, cloroform-d) & 7,63 (d, J = 1,7 Hz, 1H), 7,44 (d, J= 7,9 Hz, 1H), 7,32 (dd, /=179,
1,7 Hz, 1H), 2,73 (s, 3H), 2,61 — 2,46 (m, 4H), 2,37 — 2,30 (m, 2H); LCMS m/z= 281,78,
283,78 (M+, M+2; 100%).

6'-bromospiro[xyclobutan-1,3'-indol]-2'-amin.

HaN—Q
Br

Vao dung dich da khudy chira 6'-bromo-2'-(metylthio)spiro[xyclobutan-1,3"-indol]
(1,2 g, 4,25 mmol) trong amoniac 7N trong metanol (15ml, 37 1mmol) dugc gia nhi¢t & nhiét
d6 100°C trong 16 gid. Dung mdi dugc lam bay hoi trong chan khong va phan du nay dugc
tinh ché bing dung cu combiflash (R200, Teledyne/Isco) 1én cot redisep® Rebang gradien
rira giai (0-10%) ciia metanol trong diclometan 8 thu duoc hop chét néu & tiéu dé (650mg,
60,9%) dui dang chit rin mau tring. 'H NMR (400 MHz, DMSO-d6) & 7,69 (s, 2H), 7,46
(d, ] = 8,2 Hz, 1H), 7,01 (h, J = 1,8 Hz, 2H), 2,63 - 2,53 (m, 2H), 2,43 — 2,30 (m; 1H), 2,23
~ 2,09 (m, 3H); LCMS m/z= 250,87 (M+; 100%).

7-bromo-3-metylimidazo[1,2-a]pyridin
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Hop chit néu & tiu d& duoc didu ché bang quy trinh phéan Ung twong tw sau nhu dugce
m ta trong Dubois., Laurent et al, WO 2009/1 12679 Al.

2-(metylamino)quinolin-7-ol

=z

N NS

N~ °N
N OH

Hop chit néu & tiéu d& duoc didu ché bang quy trinh phéan tng twong tw sau nhu dugce

mé ta trong Doherty, Elizabeth M. et.al, J ournal of Medicinal Chemistry, 2007, vol. 50, #
15, p. 3515 —3527.

3-bromo-N-(4-metoxybenzyl)-7-(4,4,5,5-tetrametyl-1 ,3,2-dioxaborolan-2-yl)quinolin-2-

amin

HOn hgp chta 3-bromo-7-iodo-N-(4-metoxybenzyl)quinolin-2-amin (1,58,
3,20mmol), bispinacolotodiboron (0,974g, 3,84mmol), [1,1'-bis(diphenylphosphino)
feroxen] diclopaladi(I), phitc hop véi diclometan (0,261g, 0,320mmol) va kali axetat
(0,533g, 5,44mmol) ) trong DMSO (50ml) dugc gia nhiét & nhiét do 80°C trong 15 phut
trong b dau duge gia nhiét trude. Hon hop phén tng dugc lam mat xubng 25°C, dugc pha
loAng bing etyl axetat (50ml) va dugc d6 1én nuéc d4 lanh (100ml). Céc 16p duge tach, 16p
hitu co dugc rira bing nuéce muébi (50 ml) va duge 1am kho trén natri sulphat khan. Lép hitu
co dugce loc va dugc cb trong chan khong dé thu duoc 2,5g hop chét thd. Phén du nay duge
tinh ché biang dung cu combiflash (Ri200, Teledyne/Isco) 1én cdt redisep® Rrbing gradien
rira giai (0-7%) cla etyl axetat trong ete diu mé dé thu dugc hop chat néu & tiéu dé (1,35g,
90%) dudi dang chét rén mau tring nhat. 'H NMR (400 MHz, DMSO-ds) 8 8,42 (d, J=0.7
Hz, 1H), 7,86 (d, J = 1,1 Hz, 1H), 7,65 (d, J=7,9 Hz, 1H), 7,43 (dd, J=17.9, 1,1 Hz, 1H),
7,40 — 7,32 (m, 3H), 6,99 — 6,74 (m, 2H), 4,62 (d, J = 6,0 Hz, 2H), 3,71 (s, 3H), 1,32 (s,
12H); LCMS m/z= 468,89 (M+; 100%).
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3-bromo-2-((4-metoxybenzyl)amino)quinolin-7-ol

PMBHN N OH

B4 sung AcOH (0,064ml, 1,119mmol) nhé giot vao dung dich da khudy chira 3-
bromo-N-(4-metoxybenzyl)-7-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)quinolin-2-amin
(0,35g, 0,746mmol) trong THF (20 ml) & nhiét d6 0°C va khudy trong 1 gio. H2O2 chira nu6e
(0,5ml, 1,492mmol) dugc bd sung tir tir & nhiét d6 0°C. Hon hop thu dugc dugc khudy &
nhiét d6 25°C trong 5 gid. Hon hop phan ting dugc pha loang bang etyl axetat (20ml) va
duoc rira bang Na,SO; bdo hoa chira nude (20ml). Cac 16p duge tach, 16p hitu co dugc rira
bang nuéc mudi (20ml) va dugc 1am kho trén natri sulphat khan. Lop hitu co duoc loc va
duoc ¢ trong chan khong dé thu dugc 0,41g hop chat thd. Phan du ndy dugc tinh ché bing
dung cu combiflash (Ri200, Teledyne/Isco) 1én cft redisep® Ry bang gradien rura giai (0-
25%) ciia etyl axetat trong ete diu mé dé thu dugc hop chét néu ¢ tiéu dé (0,13g, 48,5%)
duéi dang chat rén mau trang nhat. LCMS m/z= 359,22 (M+; 100%).
3-clo-5-flo-N-(4-metoxybenzyl)-7-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)quinolin-2-
amin

F
PMBHN | N7 I%/i?\<

o)

Hop chéit néu & tidu d& dugc tdng hop bang quy trinh phan (mg twong ty sau nhu dugc
md ta trong ché phim chira 3-bromo-N-(4-metoxybenzyl)-7-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)quinolin-2-amin. '"H NMR (400 MHz, cloroform-d) 8 1H NMR (400
MHz, cloroform-d) 8,17 (d, J = 0,9 Hz, 1H), 8,07 (s, 1H), 7,41 — 7,36 (m, 2H), 7,29 (dd, J
= 10,0, 0,8 Hz, 1H), 6,94 — 6,89 (m, 2H), 5,69 (s, 1H), 4,77 (d, ] = 5,4 Hz, 2H), 3,83 (s, 3H),
1,29 (s, 12H); LCMS m/z= 443,05 (M+; 100%).
3-clo-5-flo-2-((4-metoxybenzyl)amino)quinolin-7-ol

F

P
PMBHN" N OH
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Hop chit néu & tiéu d2 dugc téng hop bang quy trinh phén Ung twong tw sau nhu dugce
md ta trong ché phdm chta 3-bromo-2-((4-metoxybenzyl)amino)quinolin-7-ol. '"H NMR
(400 MHz, DMS0-d6) & 10,19 (d, J = 1,0 Hz, 1H), 8,02 (s, 1H), 7,55 (t, J = 6,2 Hz, 1H),
7,43 — 7,28 (m, 2H), 6,91 — 6,82 (m, 2H), 6,67 (d, J = 2,1 Hz, 1H), 6,57 (dd, T = 11,7, 2,2
Hz, 1H), 4,60 (d, J = 6,0 Hz, 2H), 3,71 (s, 3H); LCMS m/z= 333,15, 335,15 M+, M+2;
30%).

N2-(4-metoxybenzyl)quinolin-2,7-diamin.

.
PMB-< \N NH

H 2

Hbn hop chita 7-bromo-N-(4-metoxybenzyl)quinolin-2-amin (0,6 g, 1,748 mmol),
déng(l) iodua (0,033g, 0,175mmol), va N1,N1-dimetyletan-1,2-diamin (0,171ml,
1,748mmol) trong amoniac (0,757 ml, 35,0 mmol) va DMSO (1ml) & nhiét do 130°C trong
15 gio. Huyén phu thu duge duge lam lanh xubng 25°C va dung dich natri sulphat chita nuée
bdo hoa (5mL) duge bd sung. Hén hop thu dugce dugce chiét bang etyl axetat (20ml X 3). L6p
hitu co duge tach, duge lam kho trén MgSOs, loc va duoc co. Phén du nay dugc tinh ché
bing dung cu combiflash (R200, Teledyne/Isco) 1én cot redisep® Rebing gradien rira giai
(0-5%) ciia metanol trong diclometan @& thu dugc hop chét néu ¢ tiéu dé (0,18g, 36,9%)
du6i dang chét rin mau niu. '"H NMR (400 MHz, DMSO0-dé6) & 7,55 (d, J = 8,7 Hz, 1H),
734 — 7,29 (m, 2H), 7,25 (d, J = 8,4 Hz, 1H), 7,07 (t, ] = 5,8 Hz, 1H), 6,91 — 6,83 (m, 2H),
6,56 (d,J=2,2 Hz, 1H), 6,52 (dd, ] = 8,4, 2,2 Hz, 1H), 6,40 (d, ] = 8,7 Hz, 1H), 5,32 (s, 2H),
4,49 (d, J = 5,8 Hz, 2H), 3,72 (s, 3H); LCMS m/z= 280,2 (M+1, 100%).

N2-(4-metoxybenzyl)-N7-metylquinolin-2,7-diamin.

m\
NS
PMB\N N e

N N
Hon hgp chta 7-bromo-N-(4-metoxybenzyl)quinolin-2-amin (0,5 g, 1,457 mmol),
metanamin (7,54 ml, 7,28 mmol) va ddng (0,046 g, 0,728 mmol) dugc khudy & nhiét do
110°C trong dng dugc bit kin trong 12 gio. Hon hop phan tng dugc pha lodng bang etyl
axetat (20ml) va dugc rua bing nuéc (20ml). Lép hitu co duge tach, duge lam kho trén
MgSOs, loc va duge co. Phan du ndy dugc tinh ché bang dung cu combiflash (R{200,

Teledyne/Isco) 1én cot redisep® R bang gradien rura gidi (0-5%) cua metanol trong
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diclometan d& thu dugc hop chét néu & tiéu dé (0,4g, 94%) dudi dang chit léng mau néu.
LCMS m/z= 294,09 (M+1; 100%).

S-(2-((4-metoxybenzyl)amino)quinolin-7-yl) etanthioat.
LS
PMB\E‘ S\ S/U\

B sung Pda(dba)s (0,534g, 0,583mmol) vio dung dich da khudy chira 7-bromo-N-
(4-metoxybenzyl)quinolin-2-amin (2g, 5,83mmol), kali thioaxetat (1,331g, 11,65mmol),
DIEA (2,035ml, 11,65mmol) va xantphos (0,337g, 0,5 83mmol) trong 1,4-dioxan (20ml) &
nhiét 6 25°C dudi khi No. Hon hop thu duge duge khudy & nhiét d§ 110°C trong 1,5 gid
duéi didu kién 10 vi séng. Hon hgp phéan tng dugc pha lodng bang etyl axetat (20ml) va dugc
rtta bing nude (20ml). Lép hitu co duge tach, duge lam kho trén MgSOs4, loc va dugce co.
Phan du ndy dugc tinh ché bing dung cu combiflash (R200, Teledyne/Isco) 1€n cot redisep®
Ry bang gradien rira giai (0-20%) clia etyl axetat trong ete diu mo dé thu dugc hop chét néu
& tidu d& (0,67g, 34%) dudi dang chét rén mau tring nhat. "H NMR (400 MHz, cloroform-
d) 57,87 — 7,80 (m, 2H), 7,63 (d, J = 8,3 Hz, 1H), 7,39 — 7,32 (m, 2H), 7,28 — 7,23 (m, 1H),
6,95 — 6,87 (m, 2H), 6,67 (d, ] = 9,0 Hz, 1H), 5,21 (s, 1H), 4,67 (d, ] = 5,4 Hz, 2H), 3,82 (s,
3H), 2,47 (s, 3H); LCMS m/z= 339,22 (M+1; 100%).

2-((4-metoxybenzyl)amino)quinolin-7-thiol.

1
PMB\|rtl| \N SH

B& sung KOH (0,33 g, 5,94 mmol) vao dung dich da khudy chtra S-(2-((4-
metoxybenzyl)amino)quinolin-7-yl) etanthioat (0,67g, 1,98 mmol) trong 20 mL etanol &
nhiét d6 25°C. Hén hop thu duge dugc khudy ¢ nhigt do 25°C trong 1 gid. Hén hgp phan
ung dugce dung bang NH4Cl chira nude bao hoa (20ml) va duge chiét bang etyl axetat (20ml).
Lé6p hitu co duge tach, dugc 1am kho trén MgSOs, loc va dugc ¢d trong chan khong dé thu
duoc hop chit néu & ticu d& (0,56g, 95%) dudi dang chét rin mau nau. 'HNMR (400 MHz,
cloroform-d) & 7,77 (d, J = 8,9 Hz, 1H), 7,64 (d, J = 1,8 Hz, 1H), 7,46 (d, J = 8,3 Hz, 1H),
737 —17,32 (m, 2H), 7,10 (dd, T = 8,3, 1,9 Hz, 1H), 6,93 — 6,87 (m, 2H), 6,58 (d, J = 8,9 Hz,
1H), 5,58 (s, 1H), 4,64 (d, ] = 5,3 Hz, 2H), 3,82 (s, 3H); LCMS m/z= 297,09 (M+; 100%).

S-(2-(bis(4-met0xybenzy1)amino)—3-cloquinolin—7-yl) etanthioat
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PMB. NS . J
PMB
Hop chét néu & tiéu d2 dugc téng hop bang quy trinh phan tng tuong tw sau nhu duge
md t& trong ché phdm chira S-(2-((4-metoxybenzyl)amino)quinolin-7-yl) etanthioat. LCMS

m/z = 493,30 (M+; 100%).

2-(bis(4-metoxybenzyl)amino)-3-cloquinolin-7-thiol

Ci~
PMB

B sung KOH (51,2 mg, 0,913 mmol) vao dung dich chta S-(2-(bis(4-
metoxybenzyl)amino)-3-cloquinolin-7-yl) etanthioat (300 mg, 0,608 mmol) trong etanol (9
ml) & nhiét do 25°C. Hbn hop dugc gia nhiét ¢ nhiét 4o 50°C trong 2 giv. Dung dich phan
ung dugc lam mat xubng 25°C, diéu chinh do pH thanh 4 bang HCI (IN) va dugc cb trong
chéan khong dé thu dugc 0,4g hop chét tho, dugc nghién thanh bot bang dietyl ete (20ml) dé
thu dwoc hop chit néu & tiéu d& (200 mg, 72,9%) dudi dang chit ran mau tréng nhat. LCMS
m/z = 450,42 (M+; 100%).
((3aR,6R,6aS)-6-(4-clo-7H-pyrolo[2,3-d]pyrimidin—7-y1)-2,2-dimetyl—6,6a—dihydro-3aH-
xyclopenta[d][1,3]dioxol-4-yl)metanol

N_ Cl

O
Iz NN
O

Hop chét néu & tiéu d& dugc didu ché bing quy trinh phan ng twong ty sau nhu duge
mo ta trong Kenneth A. Jacobson et.al; Purinergic Signalling (2015) 11:371-387.

(@3 aS,4R,6aR)-4-(4-clo-7H-pyrolo[2,3-d]pyrimidin—7-yl)-2,2-dimety1-3 a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-yl)metyl 4-metylbenzensulfonat

N Cl
TsO/\Q’ 4 \



38841

B6 sung TEA (0,651 ml, 4,66 mmol), DMAP (0,038 g, 0,311 mmol) vao dung dich
da khudy chira ((3 aS,4R,6aR)-4-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-dimetyl-3a,6a-
dihydro-4H-xyclopenta[d][1,3]dioxol-6-y])metanol (0,5 g, 1,554 mmol) trong diclometan
(10ml), sau do b%lng viéc bd sung tr tir p-TsCl (0,355 g, 1,865 mmol) ¢ nhiét do 0°C va
khudy trong 10 phut. Hoén hop thu dugc dugc khudy & nhiét d§ 25°C trong 2 gio. Hon hop
phan Gng dugc pha loang bang etyl axetat (20ml) va dugc rira bang nuéc (20ml). Lép hitu
co duogce tach, dugc 1am khd trén MgSO4, loc va dugc cb trong chan khong dé thu duoc 0,71g
hop chit thd. Phin du nay duge tinh ché biang dung cu combiflash (R{200, Teledyne/Isco)
1én cot redisep® Rebing gradien rira giai (0-10%) cla etyl axetat trong ete diu mo dé thu
duoc hop chit néu & ticu d& (0,282, 38,1%) dudi dang chét 16ng mau vang nhat. 'H NMR
(400 MHz, cloroform-d) & 8,69 (t, J = 2,8 Hz, 1H), 7,89 - 7,81 (m, 2H), 7,42 — 7,34 (m, 2H),
7,12 (s, 1H), 6,64 (d, J = 3,8 Hz, 1H), 5,86 (d, J = 12,4 Hz, 2H), 5,36 (d, T = 5,6 Hz, 1H),
4,90 — 4,77 (m, 2H), 4,63 (t, ] = 4,5 Hz, 1H), 2,52 - 2,45 (m, 3H), 1,45 (s, 3H), 1,34 (s, 3H);
LCMS m/z = 476,17 (M+; 100%).

3 aS,4R,6aR)-4-(4-010-7H-pyr010[2,3-d]pyrimidin-7-yl)-2,2-dimetyl-3 a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-carbaldehyt

B6 sung Dess-Martin Periodinan (3,95 g, 9,32 mmol) tung phan vao dung dich da
khudy chta ((3aS,4R,6aR)-4-(4-clo-7H—pyrolo[2,3-d]pyrimidin-7-yl)-2,2-dimetyl-3a,6a-
dihydro-4H-xyclopenta[d][1,3]dioxol-6-yl)metanol (2,50g, 7,77mmol) trong CH2Clz (40ml)
& nhiét do 0°C va khudy trong 1 gio. Hon hop phan Gng dugc pha lodng bang diclometan
(50ml) va dugc ria bang nuéc (50ml). Lép hitu co duge tach, duogc lam kho trén MgSOq,
loc va dugc cd trong chan khong dé thu dugc 2,71g hop chét tho. Phan du nay dugc tinh ché
bing dung cu combiflash (R200, Teledyne/Isco) 1én cdt redisep® Rrbing gradien rira giai
(0-30%) cua etyl axetat trong ete diu mo6 dé thu duge hop chat néu & tiéu dé (2,32g, 93%)
duédi dang dau khong mau. 'H NMR (400 MHz, cloroform-d) & 10,00 (s, 1H), 8,67 (s, 1H),
7,12 (d, J= 3,6 Hz, 1H), 6,78 (dd, J= 2,6, 0,9 Hz, 1H), 6,69 (d, J=3,7 Hz, 1H), 5,97 (dt, J
=28, 1,4 Hz, 1H), 5,76 (dd, J= 5,9, 1,5 Hz, 1H), 4,88 (dt, J=5.9, 1,1 Hz, 1H), 1,54 (s, 3H),
1,40 (s, 3H); LCMS m/z = 320,2 (M+1, 100%).
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4-clo-7-((3aS,4R,6aR)-2,2-dimetyl-6-vinyl-3a,6a-dihydro-4H-xyclopenta[d][1,3] dioxol-4-
yl)-7TH-pyrolo[2,3-d]pyrimidin

S - N N
3 o x

X

B sung tir tir KHMDS 1M trong THF (14,07mL, 14,07mmol) vao huyén phu da 1am
lanh chtra metyl(triphenyl)phosphoni bromua (5,03g, 14,07mmol) trong THF (30mL) & nhi€t
d6 0°C, va khudy trong 5 phut. Hon hop phén Gng duge 1lam 4m dén 25°C va khudy trong
10 phat. Hon hop phan Gng di lam lanh xubng 0°C va bd sung tir tr dung dich chira
(3aS,4R,6aR)—4-(4—clo-7H-pyrolo[2,3-d]pyrimidin-7-yl)-2,2-dimety1—3a,6a—dihydro-4H-
xyclopenta [d][1,3]dioxol-6-carbaldehyt (1,8, 5,63mmol) trong THF (1ml). Khudy hdn hop
phan tng & nhiét d§ 25°C trong 10 phut. Hon hop phan tng dugc dimng bing NH4Cl chira
nudce bdo hoa (50ml) va duge chiét bang etyl axetat (S0ml). L6p hitu co duge téach, duge lam
khd trén NaaSOs, loc va duoc cd trong chan khong dé thu duoc 2,1g hop chét thd. Phan du
nay dugc tinh ché bing dung cu combiflash (R£200, Teledyne/Isco) 1én cot redisep® Rebang
gradien rtra giai (0-7%) cla etyl axetat trong ete diu mé dé thu duge hop chét néu & tiéu e
(0,81g, 45,3%) dudi dang chét rin mau tring nhat. 'TH NMR (400 MHz, cloroform-d) & 8,72
(s, 1H), 7,11 (d, J = 3,6 Hz, 1H), 6,66 — 6,57 (m, 2H), 5,94 (d, J = 2,6 Hz, 1H), 5,81 — 5,75
(m, 2H), 5,57 (dd, J = 6,0, 1,5 Hz, 1H), 5,49 (d, J = 10,9 Hz, 1H), 4,66 (dt, ] = 6,0, 1,0 Hz,
1H), 1,52 (s, 3H), 1,40 (s, 3H); LCMS m/z=318,09 (M+1, 100%).

7-((3aS,4R,6aR)-2,2-dimetyl-6-vinyl-4,6a-dihydro-3 aH-xyclopenta [d] [1,3] dioxol-4-yl)-4-
etyl-7H-pyrolo[2,3-d]pyrimidin

B4 sung sét axetylaxetonat (55,6 mg, 0,157mmol) vao dung dich da khudy chira 4-
clo-7-((3aS,4R,6aR)-2,2-dimetyl-6-vinyl-3 a,6a-dihydro-4H-xyclopenta[d][1,3]  dioxol-4-
yl)-7H-pyrolo[2,3-d]pyrimidin (500mg, 1,573mmol) trong THF (1ml) va NMP (0,2ml) ¢
nhiét d6 25°C. Etylmagie clorua 2M trong THF (1,573ml, 3,15mmol) dugc bd sung nho giot
va hdn hop phan tng dugc khudy trong 4 giv. Hon hgp phan img dugc dimg bang NH4ClI
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chra nuéc bao hoa (10ml) va dugc chiét bang etyl axetat (10ml). L6p hitu co duge téch,
dugc 1am khd trén NaxSOq, loc va duge cd trong chan khong @8 thu dugc 0,6g hop chit tho.
Phén du ndy dugc tinh ché bang dung cu combiflash (R1200, Teledyne/Isco) [én cdt redisep®
Rrbing gradien rira gii (0-90%) cia etyl axetat trong ete dAu mé dé thu dugc hop chit néu
& tidu @& (0,28g, 57,1%) dudi dang chét rin mau trang nhat. '"H NMR (400 MHz, DMSO-
d6) 5 8,71 (s, 1H), 7,35 (d, J = 3,6 Hz, 1H), 6,73 (d, ] = 3,6 Hz, 1H), 6,60 (dd,J=17,7,10,8
Hz, 1H), 5,88 (d, J = 2,7 Hz, 1H), 5,83 — 5,74 (m, 1H), 5,66 — 5,56 (m, 2H), 5,45 - 5,37 (m,
1H), 4,67 (dd, J = 6,0, 1,1 Hz, 1H), 2,99 (q, ] = 7,6 Hz, 2H), 1,40 (s, 3H), 1,30(s, 6H); LCMS
m/z =312,21 (M+1, 100%).

7-((3aS,4R,6aR)-2,2-dimetyl-6-vinyl-4,6a-dihydro-3 aH-xyclopenta[d] [1,3]dioxol-4-yl)-4-
isopropyl-7H-pyrolo[2,3-d]pyrimidin

Dung dich chua 4-clo-7-((3aS,4R,6aR)-2,2-dimetyl-6-vinyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-4-y1)-7H-pyrolo[2,3-d]pyrimidin (1g, 3,15mmol), isopropyl
magie bromua 2M trong THF (5,51 ml, 11,01 mmol) va PdClx(dppf) (0,230 g, 0,315 mmol)
trong toluen (10 ml) dugc gia nhiét & nhiét d§ 100°C trong 30 phut. Sau khi hoan thanh phéan
mg, hdn hop phén Gng dugc ding bang metanol va dugc c. Phan du nay dugc tinh ché
bing dung cu combiflash (R£200, Teledyne/Isco) 1én cot redisep® Rebang gradien rira giai
(0-2%) cua metanol trong diclometan d8 thu duge hop chét néu & tidu dé (150mg, 14,65%)
dudi dang chét rin mau tring nhat. 'H NMR (400 MHz, cloroform-d) & 8,98 (s, 1H), 7,48
(d, J=4,0 Hz, 1H), 7,11 (t, J= 1,6 Hz, 1H), 6,86 (d, J= 4.0 Hz, 1H), 3,98 (dt,J=2,5, 1,2
Hz, 2H), 3,50 — 3,43 (m, 1H), 2,66 (s, 1H), 2,20 (d, J = 2,4 Hz, 1H), 2,00 (dd, J=7,2, 1,0
Hz, 2H), 1,44 (dd, J= 6,9, 3,1 Hz, 6H), 1,28 (s, 6H).

4-xyclopropyl-7-((3 aS,4R,6aR)-2,2-dimetyl-6-vinyl-3 a,6a-dihydro-4H-xyclopenta[d]
[1,3]dioxol-4-yl)-7H-pyrolo[2,3-d]pyrimidin.
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Hop chéit néu & tidu dé& duoc tdng hop bang quy trinh phan tng twong tw sau nhu dugc
md t& trong ché phim chua 7 -((3a8,4R,6aR)-2,2-dimetyl-6-vinyl-4,6a-dihydro-3aH-
xyclopenta [d] [1,3] dioxol-4-yl)-4-etyl-7H-pyrolo[2,3-d]pyrimidin. LCMS m/z = 323,90
(M+; 100%).

1-((3 aS,4R,6aR)-4-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-yl)-2,2-dimetyl-3 a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-yl)etan-1-ol.

N Cl

O
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B4 sung metylmagie bromua (4,80 ml, 14,39 mmol) vao dung dich da khudy chira
(3aS,4R,6aR)-4-(4-clo-7H—pyrolo[2,3-d]pyrimidin—7-y1)-2,2-dimety1—3a,6a—dihydr0-4H-
xyclopenta[d][1,3]dioxol-6-carbaldehyt (2,30 g, 7,19 mmol) trong THF (120ml) tai nhiét do
~78°C, va h&n hgp phan tng dwoc khudy tai nhiét do tuong ty trong 3 gio. Hon hop phén
ung dugce dung bang NH4Cl chira nu6e bo hoa (50 ml) va dugc chiét bang etyl axetat (50
ml). Céc 16p duge téch, 16p hitu co duge rira bing nu6e mudi (50 ml) va duge 1am kho trén
natri sulphat khan. L6p hitu co duge loc va dugc co trong chan khong dé thu dugc 2,2g hop
chét th va phan du thd ndy dugc tinh ché bing dung cu combiflash (Rf200, Teledyne/Isco)
1én cot redisep® Rt bang gradien rira giai (0 dén 20%) cua etyl axetat trong ete diu mo dé
thu dwoc hop chét néu & ticu dé (1,82g, 75%) dudi dang chét rin mau tring nhat. '"H NMR
(400 MHz, cloroform-d) & 8,70 (s, 1H), 7,11 (d, J = 3,7 Hz, 1H), 6,63 (d, T =3,7 Hz, 1H),
5,88 — 5,81 (m, 1H), 5,80 — 5,71 (m, 1H), 5,59 — 5,45 (m, 1H), 4,76 — 4,64 (m, 2H), 1,59 —
1,49 (m, 6H), 1,38 (d, J = 1,0 Hz, 3H), 1,32 - 1,23 (m, 1H); LCMS m/z =336,2 (M+; 100%).

1-((3 aS,4R,6aR)-4-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-y1)—2,2-dirnety1—3 a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-yl)etan-1-on.

N Cl
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B4 sung Dess-Martin Periodinan (7,20 g, 16,97 mmol) tirng phan vao dung dich da
khudy chira 1—((3aS,4R,6aR)-4—(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-yl)-2,2-dimety1—3a,6a—
dihydro-4H-xyclopenta[d][1,3]dioxol-6-yl)etan—1-01 (4,75 g, 14,15 mmol) trong diclometan
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(45 ml) & nhiét do 0°C, va khudy trong 30 phut. Nudce (50ml) duge bd sung va loc hdn hop
phan Gng qua dém xelit, dugc rira bang diclometan (25ml X 2). Tach céc 16p va 16p hitu co
dugc rira bang nuéc mudi (50ml), duge lam khd trén natri sulphat khan va dugc cd trong
chan khong dé thu duoc 4,8g hop chét thd. Phén du thd nay dugc tinh ché bang dung cu
combiflash (Rf200, Teledyne/Isco) 1én cot redisep® Rf bang gradien ria giai (0 dén 50%)
cda etyl axetat trong ete diu mo d8 thu dwoc hop chét néu & tiéu dé (3,8g, 80%) dudi dang
chét rén mau tring nhat. 'H NMR (400 MHz, cloroform-d) & 8,68 (s, 1H), 7,10 (d, J = 3,7
Hz, 1H), 6,68 (d, ] = 3,6 Hz, 1H), 6,63 (dt, J = 2,7, 0,7 Hz, 1H), 5,96 (dt, J = 2,8, 1,5 Hz,
1H), 5,75 (dd, T=5.9, 1,6 Hz, 1H), 4,82 (dt, 1 = 5.9, 1,1 Hz, 1H), 2,47 (s, 3H), 1,52 (s, 3H),
1,39(s, 3H); LCMS m/z = 334,09 (M+; 100%).

2-((3 aS,4R,6aR)-4-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-yl)-2,2-dimetyl-3 a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-yl)propan-2-ol.

B6 sung nhé giot metyl magie bromua (1,498 ml, 4,49 mmol) vao dung dich da khudy
chua 1-((3 aS,4R,6aR)-4-(4-clo-7H-pyrolo[2,3-d]pyrimidin—7-yl)-2,2-dimetyl-3 a,ba-
dihydro-4H-xyclopenta[d][1,3]dioxol-6-y])etan-1-on (1,0 g, 3,00 mmol) ) trong THF (10 ml)
& nhiét d6 -20°C, va khudy hdn hgp phan Gng trong 30 phut tai cung nhiét d6. Hon hop phéan
ung dugce dung bang NH4Cl chita nuge bdo hoa (50 ml) va duge chiét bang etyl axetat (50
ml). Céc 16p duoc tach, 16p hitu co duge rira bing nuéc mudi (50 ml) va dugc lam kho trén
natri sulphat khan. Lép hitu co duge loc va duge c6 trong chan khong dé thu duge 1,5g hop
chét tho va phan du thd nay dugc tinh ché bang dung cu combiflash (Rf200, Teledyne/Isco)
1én cot redisep® Rf bang gradien rira giai (0 dén 30%) cua etyl axetat trong ete diu mo dé
thu duoc hop chét néu & tiu d& (850 mg, 81%) dudi dang chét rin mau tréng nhat. '"H NMR
(400 MHz, cloroform-d) & 8,69 (s, 1H), 7,09 (d, J = 3,6 Hz, 1H), 6,71 — 6,60 (m, 1H), 5,82
(s, 1H), 5,78 — 5,69 (m, 1H), 5,65 — 5,58 (m, 1H), 4,69 (dt, 1 =5,8, 1,0 Hz, 1H), 1,59 - 1,53
(m, 9H), 1,38 (s, 3H); LCMS m/z = 350,2 (M+; 100%).

4-clo-7-((3 aS,4R,6aR)-2,2-dimetyl-6-(prop-1-en-2-yl)-3 a,6a-dihydro-4H-
xyclopenta[d][l,3]dioxol-4-yl)-7H-pyrolo[2,3-d]pyrimidin.

-75-



38841
oS

B sung Martin's Sulfuran (17,34 g, 25,8 mmol) vao dung dich da khqu chia 2-
((3aS,4R,6aR )-4-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-yl)-2,2-dimetyl-3 a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-yl)propan-2-ol (8,2 g, 23,44 mmol) trong diclometan (80ml) &
nhiét 46 0°C va hdn hop phan tng da khudy trong 45 phut & nhiét d6 25°C. Hdn hgp phan
tmg dugc dung bing natri bicacbonat chira nudc bdo hoa (100ml), dugc chiét bang
diclometan (100ml). Céc 16p duge tach, 16p hitu co duge rira bing nuéc mubi (50 ml) va
duogc 1am kho trén natri sulphat khan. L6p hitu co duge loc va dugc ¢ trong chan khong dé
thu duoc 8,5¢ hop chét thd. Phin du thd nay duge tinh ché bing dung cu combiflash (Rf200,
Teledyne/Isco) 1én cdt redisep® Rf bing gradien rira giai (0 dén 30%) cua etyl axetat trong
ete diu mo6 dé thu dugc hop chét néu & tidu dé (4,2g, 54,0%) dudi dang cht rin mau tréng
nhat. "H NMR (400 MHz, cloroform-d) 6 8,71 (s, 1H), 7,11 (d, T =3,6 Hz, 1H), 6,63 (d, ] =
3,6 Hz, 1H), 6,00 — 5,94 (m, 1H), 5,76 (d, J =2,7 Hz, 1H), 5,62 — 5,52 (m, 2H), 5,33 (d,J =
1,7 Hz, 1H), 4,67 (dt, ] = 6,0, 1,0 Hz, 1H), 2,03 (t, J = 1,0 Hz, 3H), 1,52 (s, 3H), 1,40 (s,
3H); LCMS m/z = 332,28 (M+; 100%).

7-((3aS,4R,6aR)-2,2-dimetyl-6-(prop-1 -en-2-yl)-4,6a-dihydro-3aH-xyclo penta[d][1,3]
dioxol-4-yl)-4-metyl-7H-pyrolo[2,3-d]pyrimidin

//\'\Q’N—/
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Bb sung kali phosphat, ba lan (1,575 g, 9,04 mmol), diclo[1,1'-bis(di-t-
butylphosphino)feroxen]Paladi(Il) (0,196 g, 0,301 mmol) va 2,4,6-trimetyl-1,3,5,2,4,6-
trioxatriborinan (4,21 ml, 30,1 mmol) vao dung dich d3 loai khi chira 4-clo-7-((3aS,4R,6aR)-
2,2-dimety1-6-(prop-l-en—2-y1)-3a,6a-dihydro-4H-xyclopenta[d][1,3]di oxol-4-yl)-7H-
pyrolo[2,3-d]pyrimidin (1,000 g, 3,01 mmol) trong dioxan (10 ml) va nuéc (1 ml), duge 6
nhiét do 25°C. Hdn hop thu duge duge khudy & nhiét d6 100°C trong 50 phit dudi didu kién
10 vi séng. Dung méi dugc loai bo va phén cin thod duge tinh ché bing dung cu combiflash

(Rf200, Teledyne/Isco) 1én cot redisep® Rfbing gradien ria gii (0 dén 50%) cia etyl axetat
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trong ete diu mo dé thu dugc hop chit néu & tiéu dé (0,84g, 90%) dudi dang chét rin mau
tring nhat. LCMS m/z = 312,28 (M+1; 100%).

7-((3aS,4R,6aR)-6-(((tert-butyldiphenylsilyl)oxy)metyl)-2,2-dimetyl-3 a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-4-yl)-4-metyl-7H-pyrolo[2,3-d] pyrimidin (A).

7-((3 aS,4R,6aR)-6-(((tert-butyldiphenylsilyl)oxy)metyl)-2,2-dimetyl-3 a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-4-yl)-7H-pyrolo[2,3 -d]pyrimidin (B).

N N
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B6 sung kali phosphat ba 14n (4,66 g, 26,8 mmol), diclo[1,1'-bis(di-t-butylphosphino)
feroxen]Paladi(II) (0,582 g, 0,893 mmol) va 2.4,6-trimetyl-1,3,5,2,4,6-trioxatriborinan
(12,48 ml, 89 mmol) vao dung dich da loai khi chtra 7-((3aS,4R,6aR)-6-(((tert-
butyldiphenylsilyl)oxy)metyl)-2,2-dimetyl-3 a,6a-dihydro-4H-xyclopenta[d] [1,3]dioxol-4-
y1)-4-clo-7H-pyrolo[2,3-d] pyrimidin (5g, 8,93 mmol) trong dioxan (80 ml) va nuée (10ml),
& nhiét do 25°C. Hon hop phan Gmg dugc gia nhigt & nhiét do 80°C trong & gio. Hon hop
phan tng dugc pha loang bang etyl axetat (50 ml) va dugc ria bang nuée (50 ml). Céc 16p
duogc tach va 16p hitu co dugc rira bang nuée mubi (50 ml) va dugc 1am kho trén natri sulphat
khan, Lép hitu co dugce loc va duge cd trong chén khong dé thu dugc 4,3g hop chét tho. Phan
du tho nay duogc tinh ché biang dung cu combiflash (Rf200, Teledyne/Isco) 1én cot redisep®
Rf bang gradien rira giai (0 dén 20%) cua etyl axetat trong ete diu mé dé thu dugc hop chit
néu & titu d&, A (3,2g, 66%) va B (0,75g, 15,98%) dudi dang chat rin mau tréng nhat. 'H
NMR cua A (400 MHz, cloroform-d) & 8,83 (s, 1H), 7,71 (tt, J = 6,6, 1,5 Hz, 4H), 7,48 —
7,37 (m, 6H), 6,91 (d, J= 3,6 Hz, 1H), 6,57 (d, J=3,6 Hz, 1H), 5,88 (s, 2H), 5,25 (d, J =
5,7 Hz, 1H), 4,60 (d, J = 5,7 Hz, 1H), 4,55 — 4,45 (m, 2H), 2,77 (s, 3H), 1,45 (s, 3H), 1,32
(s, 3H), 1,11 (s, 9H); LCMS m/z = 540,4 (M+1; 100%); 'H NMR cua B (400 MHz,
cloroform-d) § 7,71 (tt, J = 6,6, 1,5 Hz, 4H), 7,53 — 7,35 (m, 6H), 6,98 (d, J= 3,6 Hz, 1H),
6,57 (d,J=3,6 Hz, 1H), 5,90 (d, J = 14,5 Hz, 2H), 5,26 (d, J=5,7 Hz, 1H), 4,61 (d, J=5,7
Hz, 1H), 4,51 (d, J=9,3 Hz, 2H), 1,46 (s, 3H), 1,33 (s, 3H), 1,28 (s, 2H), 1,11 (s, 9H); LCMS
m/z = 526,44 (M+1; 100).

-77-



38841

(3 aS,4R,6aR)-2,2-dimetyl-4-(4-metyl-7H-pyrolo[2,3-d]pyrimidin-7-y1)-3 a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-yl)metanol

N

HOAQ‘QY
s 2 NN
W

B sung tir tt TBAF (8,89 ml, 8,89 mmol) vao dung dich da khuéy chira 7-
((3aS,4R,6aR)-6-(((tert-buty1diphenylsilyl)oxy)metyl)-2,2-dimety1-3 a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-4-yl)—4-mety1—7H—pyrolo[2,3-d]pyrimidin (3,20 g, 5,93 mmol)
trong THF (20 ml), ¢ nhiét do 25°C va khudy hdn hop phan tng & nhiét do 25°C trong 15
gidr. Chét d& bay hoi duwoc loai bo trong chan khong va phan cin thd dugc tinh ché bing dung
cu combiflash (R£200, Teledyne/Isco) 1én cot redisep® R¢bing gradien rira giai (0 dén 100%)
cua etyl axetat trong ete diu mo @ thu dugc hop chét néu & tidu dé (1,5g, 84%) duéi dang
chét rén mau tring nhat. 'H NMR (400 MHz, cloroform-d) § 8,81 (s, 1H), 7,06 (d, J = 3,6
Hz, 1H), 6,55 (d, J = 3,6 Hz, 1H), 5,90 — 5,78 (m, 2H), 5.41 (ddd, J = 5,8,1,7,0,9 Hz, 1H),
4,65 (dt, J= 5,8, 0,9 Hz, 1H), 4,56 — 4,42 (m, 2H), 3,35 (d, J= 8,2 Hz, 1H), 2,74 (s, 3H),
1,53 (s, 3H), 1,37 (s, 3H); LCMS m/z = 302,21 (M+1; 100%).

3 aS,4R,6aR)-2,2-dimety1-4-(4-metyl-7H-pyrolo[2,3-d]pyrimidin-7-y1)-3 a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-carbaldehyst.

N
s Q/\\N(
A N
N

B6 sung Dess-Martin Periodinan (2,53 g, 5,97 mmol) ting phén vao dung dich da
khudy chira 7-((3aS,4R,6aR)—6-(((tert—butyldiphenylsilyl)oxy)metyl)—2,2-dimetyl-3a,6a-
dihydro-4H-xyclopenta[d][1,3]dioxol-4-yl)-7H-pyrolo[2,3-d]pyrimidin (1,50 g, 4,98 mmol)
trong diclometan (100 ml) & nhiét do 0°C, va khudy trong 1 gio. Hon hop phéan tmg dugc
pha lodng bang metylen clorua (50 ml) va dugc rira bang nude (50 ml). Cac 16p dugc tach,
16p hitu co duoc rira bang nuéc mudi (50 ml) va dwoc 1am kho trén natri sulphat khan. Lép
hitu co duoc loc va dugce cd trong chan khong 8 thu duge hop chit tho va phén du thd nay
duoc tinh ché bang dung cu combiflash (Rf200, Teledyne/Isco) 1én cot redisep® Rf bing

gradien rtra giai (0 dén 30%) cua etyl axetat trong ete diu mo @8 thu dugc hop chit néu &
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tiéu d& (0,95g, 63,8%) duéi dang chét rin mau tring nhat. 'H NMR (400 MHz, cloroform-
d) § 10,00 (s, 1H), 8,80 (s, 1H), 7,02 (d, J = 3,6 Hz, 1H), 6,82 — 6,76 (m, 1H), 6,63 (d, J =
3,6 Hz, 1H), 6,00 (dt, J= 2,7, 1,4 Hz, 1H), 5,76 (dd, J= 5,9, 1,5 Hz, 1H), 4,87 (dt, J=5,9,
1,1 Hz, 1H), 2,77 (s, 3H), 1,53 (s, 3H), 1,38 (s, 3H); LCMS m/z = 300,15 (M+1; 100%)

7-((3a8S,4R,6aR)-2,2-dimetyl-6-vinyl-3 a,6a-dihydro-4H-xyclopenta[d] [1,3]dioxol-4-yl)-4-
metyl-7H-pyrolo[2,3-d]pyrimidin.

%GQY
T2 NN
o._ .0
el

Hop chit néu & tiéu dé dugc tong hop bang quy trinh phan tng twong tu sau nhu dugce
mb ta trong ché phém chira 4-clo-7-((3aS,4R,6aR)-2,2-dimetyl-6-vinyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3] dioxol-4-yl)-7H-pyrolo[2,3-d]pyrimidin. 'H NMR (400 MHez,
cloroform-d) & 8,83 (s, 1H), 7,01 (d, J = 3,6 Hz, 1H), 6,68 — 6,53 (m, 2H), 5,95 (d, T =2,5
Hz, 1H), 5,80 — 5,71 (m, 2H), 5,56 (dd, J = 6,0, 1,4 Hz, 1H), 5,47 (d, J = 10,8 Hz, 1H), 4,65
(d,J=5,8 Hz, 1H), 2,75 (s, 3H), 1,52 (s, 3H), 1,40 (s, 3H); LCMS m/z=298,5 (M+1; 100%).

((3aS,4R,62aR)-2,2-dimetyl-4-(7 H-pyrolo[2,3-d]pyrimidin-7-yl)-3 a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-yl)metanol.

N

O
= NN
P

Hop chit néu & tiéu dé dugc tong hop bang quy trinh phan tmg tuong ty sau nhu duge
mb ta trong ché phdm chira 7-((3aS,4R,6aR)-6-(((tert-butyldiphenylsilyl) oxy)metyl)-2,2-
dimetyl-3a,6a-dihydro-4H-xyclopenta[d][1,3] dioxol-4-yl)-7H-pyrolo [2,3-d]pyrimidin.
LCMS m/z = 287,90 (M+; 100%).

(3aS,4R,6aR)-2,2-dimetyl-4-(7H-pyrolo[2,3-d]pyrimidin-7-yl)-3 a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-carbaldehyt.
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Hop chét néu & tidu d2 duge téng hop bang quy trinh phan tng tuong tw sau nhu duge
md ta trong ché phdm chira (3aS,4R,6aR)-2,2-dimetyl-4-(4-metyl-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-3a,6a-dihydro-4H-xyclopenta[d][1,3]dioxol-6-carbaldehyt. 'H NMR
(400 MHz, cloroform-d) § 10,01 (s, 1H), 9,04 (s, 1H), 8,93 (s, 1H), 7,11 (d, J=3,6 Hz, 1H),
6,83 — 6,77 (m, 1H), 6,67 (d, J= 3,7 Hz, 1H), 6,03 (dt, J= 2,8, 1,4 Hz, 1H), 5,77 (dd, J =
5,9, 1,5 Hz, 1H), 4,89 (dt, J = 6,0, 1,2 Hz, 1H), 1,54 (s, 3H), 1,41 (s, 3H); LCMS m/z =
286,09 (M+; 100%).

7-((3aS,4R,6aR)-2,2-dimetyl-6-vinyl-3a,6a-dihydro-4H—xyclopenta[d] [1,3] dioxol-4-yl)-
7H-pyrolo[2,3-d]pyrimidin.

Hop chét néu & tidu d& dugc tdng hop bang quy trinh phan tng twong tu sau nhu dugce
mb ta trong ché pham chira 4-clo-7-((3aS,4R, 6aR)-2,2-dimetyl-6-vinyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3] dioxol-4-yl)-7H-pyrolo[2,3-d]pyrimidin. 'H NMR (400 MHz,
cloroform-d) & 8,97 (d, J = 15,8 Hz, 2H), 7,09 (d, /= 3,7 Hz, 1H), 6,68 — 6,56 (m, 2H), 5,98
(d, J=2,7 Hz, 1H), 5,82 — 5,72 (m, 2H), 5,60 — 5,54 (m, 1H), 5,52 — 5,44 (m, 1H), 4,66 (dt,
J=5.8, 1,0 Hz, 1H), 1,52 (s, 3H), 1,40 (s, 3H); LCMS m/z = 284,04 (M+1; 100%).

7-((3 aS,4R,6aR)-6-(((tert-butyldiphenylsilyl)oxy)metyl)—Z,2—dimety1—4,6a—dihydro-3 aH-
xyclopenta[d][1 ,3]dioxol-4-yl)-4-clo-5-flo-7H-pyrolo[2,3-d] pyrimidin

F
N_ Cl
TBDPso/\Q’ 73
3= NN
e

B4 sung 4-clo-5-flo-7H-pyrolo[2,3-d]pyrimidin (3,54 g, 20,61 mmol, dugc tbng hop
bang quy trinh phan Gng Ung tuong tu sau nhu dugc md ta trong W0O2005/16878, A2),
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triphenylphosphin (5,40 g, 20,61 mmol), DIAD (4,01 ml, 20,61 mmol) vao dung dich da
khudy  chira (3a$,48,6aR)-6-(((tert-butyldiphenylsilyl)oxy)metyl)-2,2-dimetyl-3a,6a-
dihydro-4H-xyclo penta[d][1,3]dioxol-4-ol (3,5 g, 8,24 mmol) trong THF (50 ml) & nhiét
0°C va khudy trong 30 phut. Hén hop phan tmg thu dugc dugce khudy & nhiét 6 25°C trong
16 gidr. Chéit d& bay hoi dugc loai bo trong chén khong va phén cin thd duge tinh ché bang
dung cu combiflash (Rf200, Teledyne/Isco) 1€n cot redisep® RE bang gradien rira giai (0 dén
10%) cia etyl axetat trong ete diu mo @8 thu dwogc hop chét néu & tiéu dé (2,7g, 56,7%) dudi
dang chét rdn mau tring nhat. LCMS m/z = 577,94 (M+; 100%).

((3aR,6R,6a8)-6-(4-clo-5 -flo-7H-pyrolo[2,3-d]pyrimidin-7-yl)-2,2-dimetyl-6,6a-dihydro-
3aH-xyclopenta[d][1,3]dioxol-4-yl)metanol

F
N\ _Cl

w0 N
sz NN
o0l

Hop chét néu & tidu d& duoc tdng hop bang quy trinh phan Gmg twong ty sau nhu dugc
md ta trong ché phdm chra 7-((3 aS,4R,6aR)-6-(((tert-butyldiphenylsilyl)oxy) metyl)-2,2-
dimetyl-3 a,6a-dihydro-4H-xyclopenta[d][1,3]dioxol-4-y1)—7H-pyrolo[2,3-d]pyrimidin.
LCMS m/z = 340,03 (M+; 100%).

3 aR,6R,6aS)-6-(4-clo-5-flo-7TH-pyrolo[2,3-d]pyrimidin-7 -yD)-2,2-dimetyl-6,6a-dihydro-
3aH-xyclopenta[d][1,3]dioxol-4-carbaldehyt

F

N ) _Cl
s Nx
)T

Hop chét néu & tidu dé dugc tong hop bang quy trinh phan tng twong ty sau nhu dugc
md td trong ché phim chta (3aS,4R,6aR)-2,2-dimetyl-4-(4-metyl-7H—pyrolo[2,3-
d]pyrimidin-7-yl)-3a,6a—dihydro-4H-xyclopenta[d][1,3]dioxol-6-carbaldehyt. 'H NMR
(400 MHz, DMSO0-d6) § 9,90 (s, 1H), 8,73 (s, 1H), 7,80 (d, J = 2,0 Hz, 1H), 7,10 — 7,03 (m,
1H), 6,01 (dq, T = 2.7, 1,4 Hz, 1H), 5,57 (dd, J = 6,0, 1,5 Hz, 1H), 4,80 (dt, J = 6,0, 1,2 Hz,
1H), 1,39 (s, 3H), 1,28 (s, 3H); LCMS m/z = 338,03 (M+; 100%).
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4-010-7-((3aS,4R,6aR)-2,2-dimetyl-6-vinyl—4,6a-dihydro-3aH-xyclopenta[d] [1,3] dioxol-4-
yl)-5-flo-7H-pyrolo[2,3-d]pyrimidin

F
N_ Cl
ade
N> N\N
oL

Hop chét néu & tidu dé dugc tong hop bang quy trinh phan ing trong tu sau nhu duge
mo ta trong ché phim chira 4-clo-7 -((3aS,4R,6aR)-2,2-dimetyl-6-vinyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3] dioxol-4-yl)-7H-pyrolo[2,3-d]pyrimidin. 'H NMR (400 MHz, DMSO-
ds) 8 8,71 (s, 1H), 7,66 (d, J=2,0 Hz, 1H), 6,66 — 6,52 (m, 1H), 5,90 — 5,78 (m, 2H), 5,67 —
5,55 (m, 2H), 5,47 — 5,36 (m, 1H), 4,71 (d,J= 6,0 Hz, 1H), 1,38 (s, 3H), 1,31 (s, 3H); LCMS
m/z = 336,03 (M+; 100%).

7-((3 aS,4R,6aR)-6-(((tert-butyldiphenylsilyl)0xy)mety1)-2,2-dimetyl-4,6a—dihydro-3 aH-
xyclopenta[d][1,3]dioxol-4-y])-2-clo-7H-pyrolo[2,3 -d]pyrimidin

N
TBDPso/\Q' /Q/\\r\\l
6. b Y
G

B6 sung tr t | 2-clo-7H-pyrolo[2,3-d]pyrimidin (0,738 g, 4,80 mmol),
triphenylphosphin (2,59 g, 9,89 mmol) va DIAD (1,923 ml, 9,89 mmol) vao dung dich da
khudy  chira (3aS,4S,6aR)-6-(((tert-butyldiphenylsilyl)oxy)metyl)-2,2-dimetyl-3a,6a—
dihydro-4H-xyclopenta[d][1,3]dioxol-4-ol (1,2g, 2,83 mmol) trong THF (15ml) & nhiét d6
0°C va khudy trong 5 phut. Hon hop phéan (ng duoc gia nhiét dén 25°C va khudy trong 1
gio. Chét d& bay hois dugc loai bo trong chan khong va ph?m cdn th6é duogce tinh ché bang
dung cu combiflash (Rf200, Teledyne/Isco) 1én cot redisep® Rf bang gradien rira giai (0 dén
15%) cuia etyl axetat trong ete diu mé dé thu dugc hop chit néu & tiéu dé (1,1g, 69,5%) 1am
chét rén mau tring nhat. "H NMR (400 MHz, cloroform-d) § 8,84 (s, 1H), 7,70 (ddt, J= 6,6,
5,0, 1,5 Hz, 4H), 7,50 — 7,34 (m, 6H), 6,94 (d, J=3,6 Hz, 1H), 6,59 (d, J=3,6 Hz, 1H), 5,84
(dt, J=19,8,2,2 Hz, 2H), 5,30 (d, J= 5,7 Hz, 1H), 4,63 (d, J= 5,6 Hz, 1H), 4,57 — 4,42 (m,
2H), 1,43 (s, 3H), 1,33 (s, 3H), 1,10 (s, 9H); LCMS m/z = 560,3 (M+; 100).
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(3 aR,6R,6a8)-6-(2-clo-7H-pyrolo[2,3-d]pyrimidin-7-yl)-2,2-dimetyl-6,6a-dihydro-3aH-
xyclopenta[d][1,3]dioxol-4-yl)metanol

o N
o><o N“g
Bd sung tir tir TBAF (1,250 ml, 1,250 mmol) vao dung dich da khudy chua 7-
((3aS,4R,6aR)-6-(((tert-butyldiphenylsilyl)oxy)metyl)-2,2—dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-4-y1)-2-clo-7H-pyrolo[2,3-d]pyrimidin (500 mg, 0,893 mmol)

\
N

trong THF (5 ml) & nhiét 46 0°C, va khudy hdn hop phén Gng tai cling nhiét do trong 10
phut. Hon hgp phan ung dugc gia nhiét dén 25°C va khudy trong 30 phut. Chét d& bay hoi
duoc loai bo trong chan khong va phan cin tho dugce tinh ché bang dung cu combiflash
(Rf200, Teledyne/Isco) 1én cot redisep® Rf bang gradien rira gidi (0 dén 40%) ctia etyl axetat
trong ete diu mo dé thu dugc hop chit néu & tidu dé (0,27g, 94%) lam dau khong mau. 'H
NMR (400 MHz, cloroform-d) & 8,81 (s, 1H), 7,28 (s, 1H), 7,08 (d, ] = 3,7 Hz, 1H), 6,57 (d,
JO= 3,7 Hz, 1H), 5,92 — 5,62 (m, 2H), 5,47 (d, J = 5,7 Hz, 1H), 4,69 (dt, J = 5,6, 0,9 Hz, 1H),
4,59 — 4,37 (m, 2H), 1,52 (s, 3H), 1,38 (s, 3H); LCMS m/z = 321,09 (M+; 100).

(3aR,6R,6aS)-6-(2-clo-7TH-pyrolo[2,3-d]pyrimidin-7 -yl)-2,2-dimetyl-6,6a-dihydro-3aH-
xyclopenta[d][1,3]dioxol-4-carbaldehyt

N
SO,
55 Y
X«

Hop chét néu & tidu & duoc tdng hop bang quy trinh phan (mg twong ty sau nhu dugc
mé ta trong ché phldm chia (3aS.4R,6aR)-2,2-dimetyl-4-(4-metyl-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-3a,6a- dihydro-4H-xyclopenta[d][1,3]dioxol-6-carbaldehyt. 'H NMR
(400 MHz, cloroform-d) & 9,99 (s, 1H), 8,86 (s, 1H), 7,04 (d, J=3,7 Hz, 1H), 6,75 (dd, J=
2,6, 0,9 Hz, 1H), 6,65 (d, J = 3,7 Hz, 1H), 6,00 (dt, J=2,7, 1,4 Hz, 1H), 5,77 (dd, J = 5,9,
1,5 Hz, 1H), 4,88 (dd, J= 5.9, 1,2 Hz, 1H), 1,53 (s, 3H), 1,40 (s, 3H); LCMS m/z = 319,90
(M+; 100).
2-clo-7-((3aS,4R,6aR)-2,2-dimety1-6-viny1—4,6a—dihydro-3 aH-xyclopenta[d][1,3]diox ol-4-
yl)-7H-pyrolo[2,3-d]pyrimidin
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Hop chét néu & tiéu @& dugc tong hop bing quy trinh phan ng twong tu sau nhu duge
mo ta trong ché phim chita 4-clo-7-((32S,4R,6aR)-2,2-dimetyl-6-vinyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3] dioxol-4-yl)-7H-pyrolo[2,3-d]pyrimidin. 'H NMR (400 MHz,
cloroform-d) & 8,82 (s, 1H), 7,03 (d, J= 3,6 Hz, 1H), 6,64 — 6,53 (m, 2H), 5,93 (d, /= 2,6
Hz, 1H), 5,81 — 5,69 (m, 2H), 5,60 (dd, J= 5,8, 1,4 Hz, 1H), 5,53 — 5,44 (m, 1H), 4,68 (dd,
J=5,8,1,1 Hz, 1H), 1,45 (s, 6H); LCMS m/z = 318,15 (M+; 100).

1-((3 aS,4R 6aR)-6-(((tert-butyldiphenylsilyl)oxy)metyl)-2,2-dimetyl-4,6a-dihydro-3aH-
xyclopenta[d][1,3]dioxol-4-yl)-4-clo-1H-pyrolo[3,2-¢]pyridin

N— Cl
TBDPso/\Q' 73
S N
oxo

B6 sung tir tir 4-clo-1H-pyrolo[3,2-c]pyridin (0,305 g, 2,002 mmol),
triphenylphosphin (1,081 g, 4,12 mmol) va DIAD (0,801 ml, 4,12 mmol) vao dung dich da
khudy  chira (3aS,4S,6aR)-6-(((tert—butyldiphenylsilyl)oxy)metyl)-2,2-dimety1—3a,6a—
dihydro-4H-xyclopenta[d][1,3]dioxol-4-0l (0,5 g, 1,178 mmol) trong THF (7 ml) & nhi¢t 4o
0°C va khudy trong 5 phut. Hn hop phan tng duoc khudy & nhiét 46 25°C trong 16 gio.
Chét d& bay hoi duge loai bé trong chan khong va phan cin thd duoc tinh ché béng dung cu
combiflash (Rf200, Teledyne/Isco) 1én cot redisep® Rf bang gradien rira gii (0 dén 10%)
cla etyl axetat trong ete diu mé dé thu dugc hop chét néu & tiéu dé (0,3g, 45,6%) dudi dang
chét rén mau tréng nhat. LCMS m/z = 559,23 (M+; 100).

((3aR,6R,6aS)-6-(4-clo-1H-pyrolo[3,2-c]pyridin- 1-yl)-2,2-dimetyl-6,6a-dihydro-3aH-
xyclopenta[d][1,3]dioxol-4-yl)metanol
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B4 sung TBAF (3,25 ml, 3,25 mmol) vao dung dich da khudy chira 1-((3aS,4R,6aR)-
6-(((tert-butyldiphenylsilyl)oxy)metyl)-2,2-dimetyl-3a,6a- dihydro-4H-xyclopenta[d][1,3]
dioxol-4-y1)-4-clo-1H-pyrolo[3,2-¢] pyridin (1,3 g, 2,325 mmol) trong THF (13ml) & nhiét
d6 0°C va khudy trong 5 phit. Hon hop phan (g dugc gia nhiét dén 25°C va khudy trong 1
gidr. Chét d& bay hoi dugc loai bo trong chén khong va phén cin thd dugc tinh ché bing dung
cu combiflash (Rf200, Teledyne/Isco) 1én cdt redisep® Rf bang gradien rira giai (0 dén 45%)
cua etyl axetat trong ete diu mo d8 thu dwgc hop chét néu & tidu d8 (0,5g, 67%) dudi dang
chét rin mau tréng nhat. LCMS m/z = 319,71 (M-1; 100).

(3aR,6R,6aS)-6-(4-clo-1H-pyrolo[3,2-c]pyridin-1 -yD)-2,2-dimetyl-6,6a-dihydro-3aH-
xyclopenta[d][1,3]dioxol-4-carbaldehyt

N_ Cl
04\©A %(
e N
OXO

Hop chéit néu & tidu d& dugc tong hop bang quy trinh phan tng twong tu sau nhu dugce
mo ti trong ché phim chia (3aS4R,6aR)-2,2-dimetyl-4-(4-metyl-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-3a,6a-dihydro—4H-xyclopenta[d][1,3]di0xol-6-carba1dehyt. 'H NMR
(400 MHz, cloroform-d) 8 10,05 (s, 1H), 8,19 (d, J= 5,8 Hz, 1H), 7,34 (dd, J=5,9, 0,9 Hz,
1H), 6,99 (d, J = 3,3 Hz, 1H), 6,94 — 6,89 (m, 1H), 6,74 (dd, J = 3,3, 0,9 Hz, 1H), 5,73 —
5,58 (m, 2H), 4,67 (dt, J=5,9, 1,2 Hz, 1H), 1,55 (s, 3H), 1,39 (s, 3H); LCMS m/z = 319,05
(M+; 100).

4-clo-1-((3aS,4R,6aR)-2,2-dimetyl-6-vinyl-4,6a-dihydro-3 aH-xyclopenta[d][1,3] dioxol-4-

s = N
o__0O
X

Hop chit néu & tiéu d& duoc tdng hop biang quy trinh phan tmng twong ty sau nhu dugc
mb ta trong ché phdm chira 4-clo-7-((3aS,4R,6aR)-2,2-dimetyl-6-vinyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3] dioxol-4-yl)-7H-pyrolo[2,3-d]pyrimidin. 'H NMR (400 MHz,
cloroform-d) & 8,14 (d, J = 5,8 Hz, 1H), 7,37 (dd, J=5,9, 0,9 Hz, 1H), 7,06 (d, J = 3,3 Hz,

yl)-1H-pyrolo[3,2-c]pyridin
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1H), 6,70 — 6,59 (m, 2H), 5,91 — 5,72 (m, 2H), 5,55 — 5,48 (m, 3H), 4,59 — 4,47 (m, 1H),
1,53 (s, 3H), 1,40 (s, 3H); LCMS m/z = 317,15 (M+; 100).

1-((3aS,4R,6aR)-2,2-dimetyl-6-vinyl-3 a,6a-dihydro-4H-xyclopenta[d][1,3]dioxol-4-y1)-4-
metyl-1H-pyrolo[3,2-c]pyridin

/\Q,N/\
Sy N
o._.0O
X

Hop chét néu & tiéu d& duoc tdng hop bang quy trinh phan ng tuong tu sau nhw dugc
mo ta trong ché phdm chita 7-((3aS,4R,6aR)-2,2-dimetyl-6-(prop-1-en-2-yl)-4,6a-dihydro-
3aH-xyclo penta[d][1,3] dioxol-4-yl)-4-metyl-7H-pyrolo[2,3-d]pyrimidin.

LCMS m/z = 297,21 (M+; 100). Des clo dompound nghfa la 1-((3aS,4R,6aR)-2,2-
dimetyl-6-vinyl-3a,6a-dihydro-4H-xyclopenta[d][1,3] dioxol-4-yl)-1H-pyrolo[3,2-c]pyridin
cling duge tao thanh, dugc tach sau budc lién két Suzuki (bang 6) bing HPLC diéu ché pha

nguoc.

(3aR,6aR)-6-(((tert-butyldiphenylsilyl)oxy)metyl)-5 -iodo-2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-4-on

0
TBDPso/\\if:f’

67<6

Bd sung pyridin (3,45 ml, 42,6 mmol) vao dung dich da khudy chira (3aR,6aR)-6-
(((tert-butyldiphenylsilyl)oxy)metyl)-2,2-dimetyl-3a,6a- dihydro-4H-xyclopenta[d][1,3]di
oxol-4-on (20 g, 47,3 mmol) va iot (14,41 g, 56,8 mmol) trong diclometan (250 ml), dudi
khi nito & nhiét ¢ 0°C va khudy & nhiét d§ 25°C trong 4 gio. Hbn hop phan tmg duoc pha
lodng bing metylen clorua (100 ml) va dugc rira béng natri thiosulfat chira nuéc bao hoa
(100ml). Céc 16p dugc tach, 16p hitu co dugce rira bang nuée mubi (100 ml) va dugc 1am kho
trén natri sulphat khan. Lép hiru co duge loc va duge c6 trong chan khong dé thu duoc 18g
hop chét tho. Phin du thd ndy dugc tinh ché bing dung cu combiflash (Rf200,
Teledyne/Isco) 1én ct redisep® Rf bang gradien rira giai (0 dén 20%) clia etyl axetat trong
ete diu mé dé thu duoc hop chét néu & tidu dé (15 g, 57,8%) dudi dang dau khong mau. 'H
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NMR (400 MHz, cloroform-d) & 7,74 (ddt, J = 17,2, 6,5, 1,6 Hz, 4H), 7,58 — 7,36 (m, 6H),
5,19 (d,J= 5,8 Hz, 1H), 4,79 (t, J = 5,6 Hz, 1H), 4,53 — 4,33 (m, 2H), 1,45 (s, 3H), 1,35 (s,
3H), 1,08 (s, 9H).

(3aS,4R,6aR)-6-(((tert-butyldiphenylsilyl)oxy)metyl)-5-iodo-2,2-dimetyl-3 a,6a-dihydro-
4H-xyclopenta[d][1,3]dioxol-4-ol

.\\OH
TBDPSO

X

B4 sung xeri (III) clorua heptahydrate (10,24 g, 27,5 mmol) vao dung dich da khudy
chtra (3aR,6aR)-6-(((tert-butyldiphenylsilyl)oxy)metyl)-5-i0d0-2,2-dimetyl-3a,6a—dihydro-
4H-xyclopenta[d][1,3]dioxol-4-on (13,7g, 24,98mmol) trong metanol (130 ml), & nhiét do

O/Iu.

0°C va hdn hgp phan ing dugce khudy trong 30 phit. Natri borohydrua (0,992 g, 26,2 mmol)
duge bd sung timg phén va hdn hop thu duge dugc khudy & nhiét @6 0°C trong 2 gio dudi
khi N3. Khéi lugng phan tmg duge dimg bang nude (150 ml) va duge chiét bing etyl axetat
(150 ml x 2). Lép hitu co da két hop duge rira bing nuéc mubi (100 ml), dugc lam kho trén
natri sulfat va dugc c6 dé thu duogc 8,5g hop chét thd. Phan du nay dugce tinh ché bing dung
cu combiflash (Rf200, Teledyne/Isco) 1én cot redisep® Rf bing gradien rira giai (0 dén 20%)
cua etyl axetat trong cte diu mé dé thu dugc hop chét néu & tiéu dé (6 g, 43,6%) dudi dang
dau khong mau. 'H NMR (400 MHz, cloroform-d) & 7,84 — 7,62 (m, 4H), 7,48 — 7,39 (m,
6H), 5,19 (d, J= 5,8 Hz, 1H), 4,86 — 4,71 (m, 1H), 4,46 — 4,31 (m, 3H), 2,84 (d,J=10,3 Hz,
1H), 1,45 (s, 3H), 1,38 — 1,33 (s, 3H), 1,08 (s 9H).

7-((3 aS,4S,6aR)-6-(((tert—butyldiphenylsilyl)oxy)metyl)-5-i0do-2,2-dimety1—3 a,6a-dihydro-
4H-xyclopenta[d][1,3]dioxol-4-yl)-4-clo-7H-pyr010[2,3-d]pyrimidin

I —_—
cl
O
TBDPSO \
o NN
d><'o

Hop chét néu & tiéu dé dugc téng hop bang quy trinh phéan tng tuong ty sau nhu dugc
mb ta trong ché pham chta 1-((3 aS,4R,6aR)-6-(((tert-butyldiphenylsilyl)oxy) metyl)-2,2-
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dimetyl-4,6a-dihydro-3aH-xyclopenta[d][1,3]dioxol-4-yl)-4-clo-1H-pyrolo[3 ,2-c] pyridin.
IH NMR (400 MHz, cloroform-d) & 8,64 (s, 1H), 7,75 (ddt, T = 20,3, 6,8, 1,5 Hz, 4H), 7,53
~ 17,31 (m, 6H), 6,96 (d, ] = 3,7 Hz, 1H), 6,67 (d, I = 3,6 Hz, 1H), 5,74 — 5,62 (m, 2H), 4,86
— 4,80 (m, 1H), 4,54 — 4,42 (m, 2H), 1,48 (s, 3H), 1,42 (s, 3H), 1,13 (s, 9H). LCMS m/z =
686,33 (M+; 100).

7-((3 a$,48,6aR)-6-(((tert-butyldiphenylsilyl)oxy)metyl)-5-iodo-2,2-dimetyl-3 a,6a-dihydro-
4H-xyclopenta[d][1,3]dioxol-4-y1)-N-(4-metoxybenzyl)-7H-pyrolo[2,3 -d]pyrimidin-4-

e
N “PMB
TBDPSO/\é‘Q/\\E
sz Nxr
o><o

Hon hgp chua 7-((3aS,48,6aR)-6-(((tert-butyldiphenylsilyl)oxy)metyl)-5-iodo-2,2-
dimety1-3a,6a—dihydr0-4H-xyclopenta[d][1,3]di0x01-4-yl)-4-clo-7H-pyrolo[2,3-d]
pyrimidin (1,7 g, 2,478 mmol) va (4-metoxyphenyl)metanamin (3,40 g, 24,78 mmol) trong

amin

etanol (1,7 ml) dugc hdi luu trong 4 gid. Hon hop phan Gmg dugc dimg bang nude (150 ml)
va dugc chiét bang etyl axetat (150 ml). Lép hiru co da két hop duogc rira bang nudc mudi
(100 ml), dugc 1am khd trén natri sulfat va dugc c6 d8 thu duoc 8,5g hop chét thd. Phan du
nay dugc tinh ché bang dung cu combiflash (Rf200, Teledyne/Isco) 1€n cot redisep® Rf bing
gradien rira giai (0 dén 40%) cua etyl axetat trong ete diu mo @8 thu dugc hop chit néu &
tiéu d& (1,8 g 92%) lam chét rin mau tring nhat. 'H NMR (400 MHz, cloroform-d) 3 8,37
(d, J = 6,4 Hz, 1H), 7,76 (ddt, ] = 19,4, 6,8, 1,4 Hz, 4H), 7,52 - 7,32 (m, 8H), 7,00 — 6,88
(m, 2H), 6,67 (d, J = 3,7 Hz, 1H), 6,42 (d, J = 3,6 Hz, 1H), 5,71 (s, 1H), 5,61 (d, J = 6,2 Hz,
1H), 4,80 (dd, J = 12,7, 5,8 Hz, 3H), 4,60 — 4,37 (m, 2H), 3,84 (s, 3H), 3,77 (s, 1H), 1,46 (s,
3H), 1,41 (s, 3H), 1,13 (s, 9H); LCMS m/z = 786,41 (M+; 100).

7-((3 a$S,4R,6aR)-6-(((tert-butyldiphenylsilyl)oxy)metyl)-2,2,5 -trimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-4-y])-N-(4-metoxyb enzyl)-7H-pyrolo[2,3-d]pyrimidin-4-amin
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Hon hop chia 7-((3 aS,4$,6aR)-6-(((tert-butyldiphenylsilyl)oxy)metyl)-5-iodo-2,2-
dimetyl-3a,6a-dihydro-4H-xyclopenta[d][1,3] dioxol-4-yl)-N-(4-metoxybenzyl)-7H-
rrolo[2,3-d] pyrimidin-4-amin (3,2 g, 4,07 mmol), 2.4,6-trimetyl-1,3,5,2,4,6-trioxatriborinan
(1,021 g, 8,13 mmol) va kali cacbonat (2,53 g, 18,30 mmol) trong DMF (10 ml) dugc thbi
bing nito trong 10 phut trong dng bit kin. Pd(PPhs)s (0,470 g, 0,407 mmol) dugc bd sung
vao hén hop phan tng va khudy & nhiét do 80°C trong 8 gio. Hon hop phan tng duge pha
loding bing nudce (50 ml) va duge chiét bing etyl axetat (50 ml X 2). Lép hitu co da két hop
dugc rira bing nude mubi (50 ml), dwgc 1am khd trén natri sulfat, dugc c6 trong chén khong
dé thu duoc 3,1g hop chét thé. Phin du nay duge tinh ché biang dung cu combiflash (Rf200,
Teledyne/Isco) 1én cot redisep® Rf bang gradien rira giai (0 dén 40%) cua etyl axetat trong
ete diu mo dé thu duoc hop chét néu & tiéu dé (2,7 g, 98 %) dudi dang chét rin mau tring
nhat. LCMS m/z = 675,60 (M+; 100).

((3aS,4R,6aR)-4-(4-((4-metoxybenzyl)amino)-7H—pyrolo[2,3-d] pyrimidin-7-yl)-2,2,5-
trimetyl-3a,6a-dihydro-4H-xyclopenta[d][1 ,3]dioxol-6-yl)metanol

—\ N

N ~PMB
s = Nx
K

B sung tr tir TBAF (4,80 ml, 4,80 mmol) vao dung dich da khudy chua 7-
((3aS,4R,6aR)-6-(((tert-butyldiphenylsilyl)oxy)metyl)-2,2,5-trimetyl-3 a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-4-yl)-N-(4-metoxyb enzyl)-7H-pyrolo  [2,3-d]pyrimidin-4-amin
(2,7 g, 4,00 mmol) trong THF (40 ml) & nhiét d§ 0°C, va khudy trong 2 gi® ¢ nhiét do 25°C.
Hbn hop phan tng dugc pha lodng bang nude (50ml) va duge chiét bang etyl axetat (50 ml
x2). Lép hitu co da két hop dugc ria bang nuée mudi (50ml), dugce 1am kho trén natri sulfat,
loc va dugc ¢d trong chan khong dé thu duge 2,2g hop chét tho. Phan du nay dugc tinh ché
bang dung cu combiflash (Rf200, Teledyne/Isco) 1én cot redisep® Rf bang gradien rira giai
(0 dén 100%) cua etyl axetat trong ete diu mé dé thu dwoc hop chét néu & tiéu aé (1,7 g, 97
%) dudi dang dau khong mau. 'H NMR (400 MHz, cloroform-d) & 7,69 (ddd, J = 12,0, 8,3,
1,4 Hz, 1H), 7,62 — 7,41 (m, 1H), 7,41 — 7,30 (m, 2H), 6,99 — 6,80 (m, 2H), 6,70 (d, J =3,6
Hz, 1H), 6,35 (d, ] = 3,5 Hz, 1H), 5,67 (s, 1H), 5,51 (d, J = 5,9 Hz, 1H), 4,79 (d, J = 5,5 Hz,
2H), 4,60 (dd, J = 5,9, 0,9 Hz, 1H), 4,45 (s, 2H), 3,83 (s, 3H), 1,61 (t, J = 1,1 Hz, 3H), 1,51
(s, 3H), 1,37 (s, 3H). LCMS m/z = 437,17 (M+, 100%).
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((3aS,4R,6aR)-4-(4-((4-metoxybenzyl)amino)-7H-pyrolo[2,3-d] pyrimidin-7-yl)-2,2,5-
trimetyl-3a,6a-dihydro-4H-xyclopenta[d][1,3]dioxol-6-yl)mety] 4-metylbenzenulfonat

B
N ~PMB
TsO Q\\g
i = Nx
% -

B4 sung dung dich chira p-toluen sulphonyl clorua (65,5 mg, 0,344 mmol) trong
CH,Cl, (Iml) vio hdn hgp chura ((3 aS,4R,6aR)-4-(4-((4-metoxybenzyl)amino)-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-2,2,5-trimetyl-3 a,6a-dihydro-4H-xyclopenta[d][1,3]di oxol-6-
yl)metanol (100mg, 0,229mmol), DMAP (5,60 mg, 0,046 mmol) va TEA (0,096 ml, 0,687
mmol) trong CH>Cl, (10 ml) 6 nhiét 6 0°C, va khudy trong 1 gi® & nhiét d 25°C. Hon hop
phan ung dugc pha lodng bang nudce (5 ml) va duge chiét bing etyl axetat (10 ml x 2). Lép
hitu co d3 két hop duge rira bang nudc mudi (10 ml), dwgc lam kho trén natri sulfat, loc va
dugc cb trong chan khong dé thu duoc 0,2g hop chét thd. Phan du nay dugc tinh ché bang
dung cu combiflash (Rf200, Teledyne/Isco) 1én cot redisep® Rfbing gradien rira giai (0 dén
40%) cua etyl axetat trong ete diu mé dé thu dugc hop chit néu & tiéu dé (0,08 g, 59,1%)
duéi dang dau khdng mau. San pham thu dugc dugce sit dung nhu vy d6i voi budc tiép theo
khong can mo ta dic diém.

(3aS,4R,6a8)-5 ~(((tert-butyldiphenylsilyl)oxy)metyl)-2,2,4-trimetyl-3 a,6a-dihydro-4H-

.llo
TBDPSO/ﬁ
P

OH

xyclopenta[d][1,3]dioxol-4-o0l

B4 sung metyl magie bromua 3M trong THF (11,85 ml, 35,5 mmol) vao dung dich
da khudy chta (3 aS,6a8)-5-(((tert-butyldiphenylsilyl)oxy)metyl)-2,2-dimetyl-3a,6a-
dihydro-4H-xyclopenta[d][1,3]dioxol-4-on (10,0 g, 23,66 mmol) [dugc tdng hop bang quy
trinh phan tmg twong ty sau nhu duge md ta trong J. Org. Chem. 2014, 79, 8059—8066] trong
THF (100ml), ¢ nhiét 4o 0°C. Hon hgp phan ung duge khudy & nhiét d§ 0°C trong 1 gio.
Hon hgp phan ung dugc ding béng chira nwéc bdo hoa amoni clorua (100ml) va duoc chiét
bang etyl axetat (200ml x 2). Lép hiru co da két hop dugc rira bang nuéc mudi (50 ml), dugc
lam kho trén natri sulfat, loc va dugc cd trong chan khong dé thu duoc 9,8¢ hop chét tho.

Phén du nay duge tinh ché bing dung cu combiflash (Rf200, Teledyne/Isco) 1én cot redisep®
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Rf bing gradien rira giai (0 dén 20%) cua etyl axetat trong ete diu mé dé thu dugc hop chit
néu & tiéu dé (8,50g, 82%) dudi dang dau khong mau. 'H NMR (400 MHz, cloroform-d) 3
7,72 7,67 (m, 4H), 7,47 — 7,37 (m, 6H), 5,84 (q, J=2,0 Hz, 1H), 5,11 - 5,00 (m, 1H), 4,46
— 4,28 (m, 3H), 3,51 (s, 1H), 1,47 (s, 3H), 1,42 (s, 3H), 1,26 (s, 3H), 1,09 (s, 9H).

3 a$,48,6aR)-6-(((tert-butyldiphenylsilyl)oxy)metyl)-2,2,6a-trimetyl-3 a,6a-dihydro-4H-

.\\OH
TBDPSO

O><O
B sung p-TsOH-H,O (0,69 g, 3,65 mmol) vao dung dich da khudy chira
(3aS,4R,6aS)-5-(((tert-butyldiphenylsilyl)oxy)metyl)-2,2,4-trimety1-3a,6a—dihydro-4H-
xyclopenta[d][1,3]dioxol-4-ol (8,0 g, 18,24 mmol) trong axeton khan (80ml), & nhiét do

xyclopenta[d][1,3]dioxol-4-ol

25°C v khudy trong 18 gid. TLC thé hién 50% chuyén héa. Hon hop phén g sau d6 dugc
¢d trong chan khong, dugc pha loang véi metylen clorua (100 ml) va dugc rira bang NaHCOs3
bdo hoa (50 ml). Céc 16p duge tach, 16p hitu co duge rua bing nude mudi (50 ml) va dugc
1am khé trén natri sulphat khan. Lép hitu co dugc loc va duge cd trong chan khong dé thu
dwoc 4,5g hop chit thd. Phin du ndy duge tinh ché bang dung cu combiflash (Rf200,
Teledyne/Isco) 1én cdt redisep® Rf bang gradien rira giai (0 dén 30%) ctia etyl axetat trong
ete diu mo6 d& thu dwgc hop chit néu & tiéu dé (3,5g, 43%) as an oil. "H NMR (400 MHz,
cloroform-d) & 7,74 — 7,65 (m, 4H), 7,48 — 7,35 (m, 6H), 5,81 (p, J = 1,6 Hz, 1H), 4,62 —
4,55 (m, 1H), 4,44 — 4,24 (m, 3H), 1,39 (s, 3H), 1,34 (s, 3H), 1,29 (s, 3H), 1,10 (s, 9H).

7-((3 aS,4R,6aR)-6-(((tert-butyldiphenylsilyl)oxy)metyl)—2,2,6a-trimetyl-3 a,6a-dihydro-4H-
xyclopenta[d][l,3]dioxol-4-yl)-4-clo-7H-pyrolo[2,3-d]pyrimidin.

N 3 Cl
TBDPSO/ﬁ 7
T NN
o><o

Hop chit néu & tiéu d& dugc tong hop bing quy trinh phan tng twong tw sau nhu dugc
mb ta trong ché phim chira 1-((32S,4R,6aR)-6-(((tert-butyldiphenylsilyl) oxy)metyl)-2,2-
dimetyl-4,6a-dihydro-3aH-xyclopenta[d][1 ,3]dioxol-4-yl)-4-clo-1H-pyrolo[3,2-c] pyridin.
'H NMR (400 MHz, cloroform-d) 3 8,74 (s, 1H), 7,78 — 7,67 (m, 4H), 7,52 — 7,39 (m, 6H),
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6,94 (d, J = 3,6 Hz, 1H), 6,61 (d, J = 3,6 Hz, 1H), 5,94 — 5,86 (m, 1H), 5,80 (q, ] = 2,4 Hz,
1H), 4,62 — 4,48 (m, 2H), 4,13 (d, J = 1,2 Hz, 1H), 1,39 (s, 3H), 1,38 (s, 3H), 1,36 (s, 3H),
1,13 (s, 9H), LCMS m/z = 574,44 (M+; 100%).
((3aS,4R,6aR)-4-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-yl)-2,2,6a-trimety1-3a,6a-dihydro-
4H-xyclopenta[d][1,3]dioxol-6-yl)metanol

N cl

Ho/ﬁ /Q/\\\/
T2 NN
o7<o

Hop chét néu & tidu dé duoc tong hop bang quy trinh phan g twong tu sau nhu duge
mo ta trong ché phdm chtra ((3aR,6R,6aS)-6-(2-clo-7TH-pyrolo[2,3-d]pyrimidin-7-yl)-2,2-
dimetyl-6,6a-dihydro-3aH-xyclopenta[d][1,3] dioxol-4-yl)metanol.

'H NMR (400 MHz, cloroform-d) 8 8,73 (s, 1H), 7,16 (d, J = 3,6 Hz, 1H), 6,62 (d, J
= 3,6 Hz, 1H), 5,87 — 5,78 (m, 2H), 4,62 — 4,44 (m, 2H), 4,25 — 4,20 (m, 1H), 1,56 (s, 3H),
1,49 (s, 3H), 1,42 (s, 3H); LCMS m/z = 336,15 (M+; 100%).

(3 aS,4R,6aR)-4-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2,6a-trimetyl-3 a,6a-dihydro-
4H-xyclopenta[d][1,3]dioxol-6-carbaldehyt

N Cl

o/“ﬁ%
T2 NN
o><o

Hop chét néu & tidu d& dugc tdng hop biang quy trinh phan Gmg tuong ty sau nhw dugc
md ta trong ché phdm chta (3 aS,4R 6aR)-2,2-dimetyl-4-(4-metyl-7H-pyrolo[2,3-
d]pyrimidin—7-yl)—3a,6a-dihydro-4H-xyc10penta[d][1,3]dioxol-6-carbaldehyt. 'H NMR
(400 MHz, cloroform-d) 8 10,01 (s, 1H), 8,73 (s, 1H), 7,09 (d, J=3,6 Hz, 1H), 6,78 (dd, ] =
2.8, 1,2 Hz, 1H), 6,69 (d, ] = 3,6 Hz, 1H), 5,99 (dd, J = 2,8, 0,8 Hz, 1H), 4,34 (t,J = 0,8 Hz,
1H), 1,78 (s, 3H), 1,47 (s, 3H), 1,44 (s, 3H), LCMS m/z = 334,22 (M+1; 100%).

4-clo-7-((3aS,4R,6aR)-2,2,6a-trimetyl-6-vinyl-3 a,6a-dihydro-4H-xyclopenta[d][1,3]dioxol
-4-y1)-TH-pyrolo[2,3-d]pyrimidin
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Hop chét néu & tidu d& duoc tdng hop bang quy trinh phén ing twong tw sau nhu duge
mé ta trong ché phim chira 4-clo-7-((328,4R,6aR)-2,2-dimetyl-6-vinyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3] dioxol-4-yl)-7H-pyrolo[2,3-d]pyrimidin. 'TH NMR (400 MHz,
cloroform-d) & 8,74 (s, 1H), 7,16 (d, J = 3,6 Hz, 1H), 6,62 (d, ] = 3,6 Hz, 1H), 6,49 (dd, J =
17,6, 11,2 Hz, 1H), 5,94 — 5,87 (m, 1H), 5,85 — 5,76 (m, 2H), 5,47 (dd, J = 11,2, 1,2 Hz, 1H),
4,15 (d, T = 1,1 Hz, 1H), 1,60 (s, 3H), 1,44 (s, 6H), LCMS m/z = 332,22 (M+1; 100%).

7-((3aS,4R,6aR)-6-(((tert-butyldiphenylsilyl)0xy)mety1)-2,2,6a-trimetyl-3 a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-4-yl)-4-metyl-7H-pyrolo[2,3-d]pyrimidin

N,Q/\\(

o

Hop chét néu & tidu d& duoc tbng hop bang quy trinh phan Gng twong ty sau nhu dugc
md ta trong ché phdm chira 7-((3a8,4R,6aR)-6-(((tert-butyldiphenylsilyl)oxy) metyl)-2,2-
dimetyl-3a,6a-dihydro-4H-xyclopenta[d][1 ,3]dioxol-4-yl)-4-metyl-7H-pyrolo[2,3-
d]pyrimidin. "H NMR1 (400 MHz, cloroform-d) & 8,86 (s, 1H), 7,73 (ddt, J=15,2, 6,7, 1,5
Hz, 4H), 7,52 — 7,39 (m, 6H), 6,90 (d, J = 3,6 Hz, 1H), 6,55 (dd, /= 3,7, 2,3 Hz, 1H), 5,90
(dt, J=2.9, 1,5 Hz, 1H), 5,82 (q, /= 2,4 Hz, 1H), 4,54 (dq, /= 6,2, 1,8 Hz, 2H), 4,14 (dd, J
= 6,7, 2,1 Hz, 1H), 1,64 (s, 6H), 1,39 (s, 3H), 1,36 (d, /= 2,1 Hz, 3H), 1,12 (s, 9H); LCMS
m/z=554,32 (M+, 100%).

TBDPSO

(@3 aS,4R,6aR)-2,2,6a-trimetyl-4-(4-metyl-7H-pyrolo[2,3-d]pyrimidin-7 -yl)-3a,6a-dihydro-
4H-xyclopenta[d][1,3]dioxol-6-yl)metanol
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Hop chit néu & tiéu d2 duge téng hop bing quy trinh phan tmg twong tu sau nhu dugce
md ta trong ché phim chira ((3 aR,6R,6a8)-6-(2-clo-7H-pyrolo[2,3-d]pyrimidin-7-yl)-2,2-
dimetyl-6,6a-dihydro-3aH-xyclopenta[d][1,3]dioxol-4-yl)metanol.

IH{ NMR (400 MHz, cloroform-d) 8 8,86 (s, 1H), 7,08 (d, J= 3,7 Hz, 1H), 6,57 (dd,
J=3.6, 1,1 Hz, 1H), 5,86 — 5,78 (m, 2H), 4,59 — 4,47 (m, 2H), 4,23 (dt, J=6,9, 0,8 Hz, 1H),
2,77 (s, 3H), 1,56 (s, 3H), 1,50 (s, 3H), 1,42 (s, 3H); LCMS m/z=316,21 (M+, 100%).

(3aS,4R,6aR)-2,2,6a—trimety1—4-(4-metyl-7H-pyrolo[2,3-d]pyrimidin-7-y1)—3 a,6a-dihydro-
4H-xyclopenta[d][ 1,3]dioxol-6-carbaldehyt

N

X Y
> NN
O><O

Hop chét néu & tidu @ duge téng hop bang quy trinh phan tng tuong tu sau nhu duge
md tAa trong ché phim chtra (3 aS,4R,6aR)-2,2-dimetyl-4-(4-metyl-7H-pyrolo[2,3-
d]pyrimidin-7-y1)-3a,6a-dihydro-4H-xyclopenta[d][1,3]diox01—6-carbaldehyt. 'H NMR
(400 MHz, cloroform-d) § 10,01 (s, 1H), 8,87 (s, 1H), 7,03 (d, J=3,7 Hz, 1H), 6,79 (td, J =
2.8, 1,1 Hz, 1H), 6,67 (d, J=3,7 Hz, 1H), 6,02 (dd, /=2.9, 0,7 Hz, 1H), 4,33 (d, /= 0,9 Hz,
1H), 2,82 (s, 3H), 1,78 (s, 3H), 1,47 (s, 3H), 1,44 (s, 3H); LCMS m/z=314,28 (M+, 100%).

(4-metyl-7-((3aS,4R,6aR)-2,2,6a—trimety1—6-vinyl-3a,6a—dihydro-4H-xyclopenta[d] [1,3]

Z N,Q/\\,/
o

Hop chit néu & tiéu d& dugc téng hop béng quy trinh phén tmg twong tw sau nhu dugc
mb t trong ché phdm chira 4-clo-7-((3a8,4R,6aR)-2,2-dimetyl-6-vinyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3] dioxol-4-yl)-7H-pyrolo[2,3-d]pyrimidin. 'TH NMR (400 MHz,
cloroform-d) & 8,87 (s, 1H), 7,09 (d, J = 3,7 Hz, 1H), 6,60 — 6,44 (m, 2H), 5,94 — 5,75 (m,
3H), 5,45 (dd, J= 11,3, 1,5 Hz, 1H), 4,21 — 4,07 (m, 1H), 2,78 (s, 3H), 2,64 (s, 3H), 1,44 (s,
6H); LCMS m/z=312,28 (M+, 100%).

dioxol-4-yl)-7H-pyrolo[2,3-d]pyrimidin

-94-
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1-((3aR,6R,6aS)-6-(4-clo-7H-pyrolo[2,3-d]pyrimidin—7-y1)-2,2,3a-trimety1-6,6a-di hydro-
3aH-xyclopenta[d][1,3]dioxol-4-yl)etanol

Hop chét néu & tidu @ dugc tdng hop bang quy trinh phan tng trong tu sau nhu duge
mo ta trong ché phim chira 1-((3aS,4R,6aR)-4-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-
dimetyl-3 a,6a-dihydro-4H-xyclopenta[d][1,3]dioxol-6-yl)etan-1-ol. 'H NMR (400 MHz,
cloroform-d) & 8,73 (d, J=2,0 Hz, 1H), 7,12 (dd, J= 31,8, 3,6 Hz, 1H), 6,62 (t, /= 3,3 Hz,
1H), 5,87 — 5,76 (m, 2H), 4,78 — 4,68 (m, 2H), 4,26 — 4,20 (m, 1H), 1,61 (d,J=17,1 Hz, 3H),
1,54 (s, 6H), 1,43 (d, J= 3,5 Hz, 3H); LCMS m/z=350,22 (M+, 100%).

1-((3aR,6R,6a8S)-6-(4-clo-7TH-pyrolo[2,3-d]pyrimidin-7-y1)-2,2,3 a-trimetyl-6,6a-dihydro-
3aH-xyclopenta[d][1,3]dioxol-4-yl)etanon

? Cl

)ﬁ’NQ/\\(
s - N~ N
67<o I

Hop chit néu & tiéu dé dugc tong hop bang quy trinh phan ing twong tu sau nhu dugce
mb ta trong ché phim chira 1-((3aS,4R,6aR)-4-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-yl)-2,2-
dimetyl-3 a,6a-dihydro-4H-xyclopenta[d][1,3]dioxol-6-yl)etan-1-on. 'H NMR (400 MHz,
cloroform-d) & 8,74 (s, 1H), 7,10 (d, J = 3,7 Hz, 1H), 6,74 — 6,56 (m, 2H), 5,95 (d, J=2,9
Hz, 1H), 4,27 (t, J=0,9 Hz, 1H), 2,49 (s, 3H), 1,76 (s, 3H), 1,48 (s, 6H); LCMS m/z=348,16
(M+, 100%).

2-((3aR,6R,6aS)-6-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2,3a-trimetyl-6,6a-

dihydro-3 aH-xyclopenta[d][1,3]dioxol-4-yl)propan-2-ol

-05-
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Hop chét néu & tiéu d2 dugc téng hop bing quy trinh phan g twong tu sau nhu dugce
md ta trong ché phdm chira 2-((3 aS,4R,6aR)-4-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-
dimetyl-3a,6a-dihydro-4H-xyclopenta[d][1,3]dioxol-6-yl)propan-2-ol. LCMS m/z=364,22
(M+, 100%).

4-clo-7-((3a8,4R,6aR)-2,2,6a-trimetyl-6-(prop-1-en-2-yl)-4,6a-dihydro-3aH-
xyclopenta[d][1,3]dioxol-4-yl)-7H-pyrolo[2,3-d]pyrimidin

)ﬁ’r\l/?/\\(
\7< \/

Hop chét néu & tiéu @2 dugc téng hop bang quy trinh phan tng tuong tu sau nhu duge
mo ta trong ché phém chtta 4-clo-7-((3aS,4R,6aR)-2,2-dimetyl-6-(prop-1-en-2-yl)-3a,6a-
dihydro-4H-xyclopenta[d][1,3]dioxol-4-yl)-7H—pyrolo[2,3-d]pyrimidin. 'H NMR (400
MHz, cloroform-d) & 8,74 (s, 1H), 7,15 (d, J = 3,6 Hz, 1H), 6,62 (d, J = 3,7 Hz, 1H), 5,84
(d, J=3,0 Hz, 1H), 5,76 (ddd, J = 12,2, 2,4, 1,0 Hz, 2H), 5,31 (t, J= 1,6 Hz, 1H), 4,15 -
4,13 (m, 1H), 2,05 (t, J= 1,0 Hz, 3H), 1,61 (s, 3H), 1,43 (s, 6H); LCMS m/z= 346,02 (M+,
100%).

4-metyl-7-((3 aS,4R,6aR)-2,2,6a-trimetyl-6-(prop-1-en-2-yl)-4,6a-dihydro-3aH-
xyclopenta[d][1,3]dioxol-4-y1)-7H—pyrolo[2,3-d]pyrimidin

Hop chit néu & tiéu d& duge tdng hop bang quy trinh phan ing twong tw sau nhu dugce
md ta trong ché phim chua 7-((3aS,4R,6aR)-2,2-dimety1—6-(prop-1-en-2-y1)-4,6a-dihydro-
3aH-xyclo penta[d][1,3] dioxol-4-yl)-4-metyl-7H-pyrolo[2,3-d]pyrimidin. 'H NMR (400
MHz, cloroform-d) & 8,87 (s, 1H), 7,06 (d, J = 3,6 Hz, 1H), 6,56 (d, J=3,6 Hz, 1H), 5,89 —
5,67 (m, 3H), 5,29 (t, ] = 1,6 Hz, 1H), 4,14 (d, ] = 1,3 Hz, 1H), 2,76 (s, 3H), 2,05 (t, J=1,0
Hz, 3H), 1,61 (s, 3H), 1,43 (s, 6H); LCMS m/z=326,28 (M+, 100%).

7-((3aS,4R,6aR)-2,2-dimetyl-6-vinyl-3 a,6a-dihydro-4H-xyclopenta[d][1,3]dioxol-4-y1)-4-
(1-metyl-1H-pyrazol-4-yl)—7H-pyrolo[2,3-d]pyrimidin

-06-
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Hop chit néu & tidu @ dugc téng hop bang quy trinh phan tng trong tw sau nhu duge
mo ta trong ché phdm chira 7-((3aS,4R,6aR)-2,2-dimetyl-6-(prop-1-en-2-yl)-4,6a-dihydro-
3aH-xyclo  penta[d][1,3] dioxol-4-yl)-4-metyl-7H-pyrolo[2,3-d]pyrimidin. =~ LCMS
m/z=364,22 (M+, 100%).

3 aS,4R,6aS)-5-(((tert—butyldiphenylsilyl)oxy)metyl)-4-etyl-2,2-dimety1-4,6a-dihydro-
3aH-xyclopenta[d][1,3]dioxol-4-ol

Hop chét néu & tidu @ dugc téng hop bang quy trinh phan (mg tuong ty sau nhu dugc
md ta trong ché phdm chtra (3 aS,4R,6a8S)-5-(((tert-butyldiphenylsilyl)oxy)metyl)-2,2,4-
trimetyl-3a,6a-dihydro-4H-xyclopenta[d][1,3]dioxol-4-01. TH NMR (400 MHz, cloroform-
d) 67,76 — 7,74 (m, 2H), 7,73 — 7,68 (m, 4H), 7,44 — 7,39 (m, 8H), 5,95 (d, J=1,9 Hz, 1H),
5,01 (ddt, J= 5,5, 2,9, 1,5 Hz, 1H), 4,43 — 4,36 (m, 2H), 1,49 (s, 3H), 1,43 (s, 3H), 1,10 (s,
9H), 0,74 (t, J= 17,5 Hz, 3H).

(3aS,4 S,6aR)-6-(((tert-butyldiphenylsilyl)oxy)metyl)—6a-ety1-2,2-dimetyl-4,6a—dihydro-
3aH-xyclopenta[d][1,3]dioxol-4-ol

.\\OH
TBDPSO

o._ 0O

)

Hop chéit néu & tiéu dé dugc tong hop béng quy trinh phéan Gng twong tu sau nhu dugc
mb t trong ché phidm chia (3 aS,48,6aR)-6-(((tert-butyldiphenylsilyl)oxy)metyl)-2,2,6a-
trimety1-3a,6a—dihydro-4H—xyclopenta[d][1,3]dioxol-4-ol. 'H NMR (400 MHz, cloroform-
d) 57,72 -17,67 (m, 4H), 7,41 (dddt, /= 15,6, 7.9, 6,7, 2.1 Hz, 6H), 5,92 (p, J= 1,7 Hz, 1H),
4,52 (s, 1H), 4,43 — 4,35 (m, 2H), 4,22 (ddd, J = 15,6, 3,0, 2,0 Hz, 1H), 2,71 (s, 1H), 1,79 —
1,64 (m, 2H), 1,39 (s, 3H), 1,32 (s, 3H), 1,10 (s, 9H), 0,74 (t, J= 7,6 Hz, 3H).

-97-
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7-((3 aS,4R,6aR)-6-(((tert—butyldiphenylsilyl)oxy)metyl)-6a-ety1-2,2-dimetyl-4,6a—dihydro-
3aH-xyclopenta[d][1,3]dioxol-4-y1)—4-clo-7H-pyrolo[2,3-d]pyrimidin

N Cl
TBDPSO/ﬁ d \N
- N~
.o 7

)

Hop chét néu & tidu d& duoc tdng hop bang quy trinh phan ing tuong tu sau nhu duge
md ta trong ché phim chira 1-((3aS,4R,6aR)-6-(((tert-butyldiphenylsilyl)oxy) metyl)-2,2-
dimetyl-4,6a-dihydro-3aH-xyclopenta[d][1 ,3]dioxol-4-yl)-4-clo-1H-pyrolo [3,2-c]pyridin.
'"H NMR (400 MHz, cloroforrﬁ-d) $ 8,76 (s, 1H), 7,79 — 7,67 (m, 4H), 7,55 — 7,37 (m, 6H),
6,99 (d, J = 3,6 Hz, 1H), 6,60 (d, J = 3,6 Hz, 1H), 6,03 — 5,96 (m, 1H), 5,78 (q, J = 2,5 Hz,
1H), 4,61 — 4,43 (m, 2H), 4,25 (d, J= 0,9 Hz, 1H), 1,75 (q, J = 7,3 Hz, 1H), 1,55 (dq, J =
14,8, 7,4 Hz, 1H), 1,41 (s, 6H), 1,13 (s, 9H), 0,68 (t, J= 7,4 Hz, 3H); LCMS m/z= 588,21
(M+, 100%).

((3aR,6R,6aS)-6-(4-clo-7H-pyrolo[2,3-d]pyrimidin—7-yl)-3 a-etyl-2,2-dimetyl-6,6a-
dihydro-3aH-xyclopenta[d][1,3]dioxol-4-yl)metanol

HO 73

Hop chét néu 6 tiéu dé dugce tong hop bang quy trinh phan ing twong tu sau nhu dugc
mb ta trong ché phim chitra ((3aR,6R,6aS)-6-(2-clo-7H—pyrolo[2,3-d]pyrimidin-7-y1)-2,2-
dimetyl-6,6a-dihydro-3 aH-xyclopenta[d][1,3]dioxol-4-yl)metanol. 'H NMR (400 MHz,
cloroform-d) & 8,74 (s, 1H), 7,17 (d, J= 3,7 Hz, 1H), 6,60 (d, J = 3,6 Hz, 1H), 5,93 (dq, J=
2.7, 1,5 Hz, 1H), 5,79 (q, J=2,2 Hz, 1H), 4,60 — 4,43 (m, 2H), 4,32 (t,J=0,8 Hz, 1H), 1,94
(dq, J = 14,8, 7,4 Hz, 1H), 1,74 (dq, J= 14,7, 7,5 Hz, 1H), 1,51 (s, 3H), 1,41 (s, 3H), 0,83
(t, J="17,5 Hz, 3H); LCMS m/z= 350,22 (M+, 100%).

(3 aR,6R,6a8)-6-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7 -yl)-3a-etyl-2,2-dimetyl-6,6a-dihydro-
3aH-xyclopenta[d][1,3]dioxol-4-carbaldehyt

-08-



Hop chét néu & tiéu dé duoc tdng hop bang quy trinh phan tng twong tu sau nhu duge
md ta trong ché phim chia (3aS,4R,6aR)-2,2-dimetyl-4-(4-metyl-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-3a,6a-dihydro-4H-xyclopenta[d][1,3] dioxol-6-carbaldehyt. 'H NMR
(400 MHz, cloroform-d) § 10,02 (s, 1H), 8,75 (s, 1H), 7,09 (d, J=3,7 Hz, 1H), 6,88 (dd, J
=28, 1,1 Hz, 1H), 6,68 (d, J= 3,6 Hz, 1H), 5,98 (dd, J=2,8, 1,0 Hz, 1H), 4,43 (d, J= 1,0
Hz, 1H), 2,24 (dq, J = 14,9, 7,5 Hz, 1H), 1,97 (dq, J = 14,8, 7,4 Hz, 1H), 1,47 (s, 6H), 0,89
(t, J= 1,5 Hz, 3H); LCMS m/z= 348,22 (M+, 100%).

4-clo-7-((3aS,4R,6aR)-6a-etyl-2,2-dimetyl-6-vinyl-4,6a-dihydro-3aH-
xyclopenta[d][1,3]dioxol-4-yl)-7H-pyrolo[2,3-d]pyrimidin

7 z

Hop chét néu & tidu 2 dugc tdng hop bang quy trinh phan Gng tuwong tu sau nhu dugc
mo ta trong ché phém chira 4-clo-7-((3aS,4R,6aR)—2,2-dimety1—6-vinyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3] dioxol-4-yl)-7H-pyrolo[2,3-d]pyrimidin. 'H NMR (400 MHz,
cloroform-d) & 8,75 (s, 1H), 7,16 (d, J= 3,7 Hz, 1H), 6,60 (d, J= 3,7 Hz, 1H), 6,56 — 6,36
(m, 1H), 5,99 — 5,69 (m, 3H), 5,44 (dd, J= 11,3, 1,5 Hz, 1H), 4,25 (d, J=0,9 Hz, 1H), 2,15
~ 1,99 (m, 1H), 1,76 (dq, J = 14,8, 7,5 Hz, 1H), 1,46 (s, 6H), 0,81 (t, J = 17,5 Hz, 3H).
LCLCMS m/z= 346,22 (M+, 100%).
((3aR,3bR,4aS,5R,5aS)-5-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-dimetyl hexa
hydroxyclopropa[3,4]xyclopenta[l,2-d][1,3]dioxol-3b-y1)metanol

HON 7 \NCI

L N~
d><o ~
Hop chit néu & tiéu d& dugc didu ché bing quy trinh phan Gng twong ty nhu duge md
ta trong W0O2006/091905 Al.
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((3aR,3bR,4a8,5R,5a8)-5-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-dimety] hexahy
droxyclopropa[3,4]xyclopenta[1,2-d][1,3]dioxol-3b-yl)metyl4-metylbenzene sulfonat

N Cl
TSO 4 N

B4 sung TEA (2,494 ml, 17,87 mmol), DMAP (0,146 g, 1,191 mmol) vao dung dich
da khudy chta ((3aR,3bR.4aS,5R,5 aS)-5-(4-clo-7TH-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-
dimetyltetrahydroxyclopropa[3,4]xyclopenta[1,2-d][1,3]diox0l-3b(3 aH)-yl)metanol (2 g,
5,96 mmol) trong CH>Cl> (40 ml) & nhiét d§ 0°C, va sau do tir tur bang p-TsC1 (1,363 g, 7,15
mmol) va khudy trong 10 phut. Hon hop phén g duge khudy & nhiét d6 25°C trong 16 gid.
Hon hop phan ung dugc pha lodng bang metylen clorua (100 ml) va duoc ria bang nudce
(100 ml). Céc 16p dugc tach, 16p hitu co dugc rira bang nude mudi (100 ml) va dugc lam
kho trén NaSO4 khan. Lép hitu co dugce loc va duge cd trong chan khong dé thu duogc 12¢g
hop chit tho. Phan du nay dugc tinh ché bang dung cu combiflash (Rf200, Teledyne/Isco)
1én cOt redisep® Rf bang gradien rira giéi (0 dén 7%) ctia etyl axetat trong ete diu mé dé thu
duoc hop chit néu & tiéu d& (0,267g, 9,15%) duéi dang chat ran mau tréng nhat. LCMS m/z=
490,17 M+, 100%).

(3aR,3bS,4a8,5R,5aS)-5-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7 -yl)-2,2-
dimetylhexahydroxyclopropa[3,4]xyclopenta[1,2-d][1,3] dioxol-3b-carbaldehyt

ON Y \NC|

Hop chét néu & tidu @& dugc téng hop bang quy trinh phan (mg twong ty sau nhu dugc
mo ta trong ché phdm chia (3aS4R,6aR)-2,2-dimetyl-4-(4-metyl-7H-pyrolo[2,3-
d]pyrimidin-7-y1)-3a,6a—dihydro-4H-xyclopenta[d][1,3]dioxol-6-carba1dehyt. 'H NMR
(400 MHz, cloroform-d) 3 9,34 (s, 1H), 8,63 (s, 1H), 7,18 (d, J= 3,6 Hz, 1H), 6,66 (d, J =
3,6 Hz, 1H), 5,91 (dd, J=7,1, 1,2 Hz, 1H), 5,11 (s, 1H), 4,82 (dd, J= 7,1, 1,6 Hz, 1H), 2,34
(ddd, J=9.4, 6,1, 1,6 Hz, 1H), 1,89 — 1,77 (m, 2H), 1,58 (s, 3H), 1,30 (s, 3H); LCMS m/z
=333,9 (M+, 100%).
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4-clo-7-((3aR,3b8S,4a8,5R,5a8S)-2,2-dimetyl-3b-vinylhexahydro xyclopropa [3,4] xyclo
penta[1,2-d][1,3]dioxol-5-yl)-7H-pyrolo[2,3-d]pyrimidin.

oo N
X

B6 sung KHMDS 1M trong THF (68,9 ml, 68,9 mmol) vao huyén phu da khudy chta
metyltriphenylphosphoni bromua (24,62 g, 68,9 mmol) trong THF (200 ml), & nhiét d6 25°C
va khudy trong 10 phut. Huyén phit mau vang thu dugc duge lam lanh xubng 0°C va dung
dich chira  (3aR,3bS,4aS, 5R,5a8)-5-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-yl)-2,2-
dimetylhexahydroxyclopropa [3,4]xyclopenta[1,2-d][1,3]dioxol-3b-carbaldehyt (9,2 g, 27,6
mmol) trong THF (80 ml) dugc bd sung tir tir. Hén hgp phan tmg duoc khudy tai cling nhiét
d6 trong 1 gid. Hon hop phan tng duge ding bang NH4Cl chira nuge bao hoa (200ml) va
duoc chiét bang etyl axetat (200 ml). Céc 16p dugce tach, 16p hitu co duoc rira bang nudce
mubi (250 ml) va dugc 1am khd trén Na;SO4 khan. L6p hiru co duoc loc va duge ¢ trong
chan khong dé thu dugc 11g hop chét tho. Phin du nay dugc tinh ché bang dung cu
combiflash (Rf200, Teledyne/Isco) 1én cdt redisep® Rf bang gradien rtra giai (0 dén 20%)
cda etyl axetat trong ete diu mo6 dé thu dugc hop chét néu & tidu dé (7g, 77%) duéi dang
chét rén mau tring. '"H NMR (400 MHz, cloroform-d) & 8,68 (s, 1H), 7,23 (d, J = 3,7 Hz,
1H), 6,67 (d, J= 3,6 Hz, 1H), 5,86 (dd, J= 17,3, 10,6 Hz, 1H), 5,39 — 5,32 (m, 2H), 5,29 (s,
1H), 5,18 (dd, J = 10,6, 0,9 Hz, 1H), 4,59 (dd, J=7,1, 1,6 Hz, 1H), 1,77 (ddd, J= 9,3, 4,9,
1,6 Hz, 1H), 1,63 (s, 3H), 1,49 (t, J = 5,3 Hz, 1H), 1,27 (s, 3H), 1,18 (ddd, J=9.,3, 5,6, 1,6
Hz, 1H); LCMS m/z =332,28 (M+, 50%).

7-((3aR,3bS,4aS,5R,5aS)-2,2-dimetyl-3b-Vinylhexahydroxyclopropa [3,4]xyclopenta [1,2-
d][1,3]dioxol-5-y1)-7H-pyr010[2,3-d]pyrimidin-4-amin.

o __0O
X

Hb6n hop chua 4-clo-7-((3aR,3bS,4aS,SR,5aS)—2,2-dimetyle-vinylhexahydro
xyclopropa [3,4] xyclo penta[1,2-d][l,3]dioxol-5-yl)-7H-pyrolo[2,3-d]pyrimidin (3g, 9,04

mmol) va amoniac chira nuée (19,57 ml, 904 mmol) trong dioxan (6ml) khudy & nhiét do
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130°C trong bom thép trong 16 gio. Hon hgp phan tng dugc pha lodng bang etyl axetat
(20ml) va dugc rua bang nudce (20ml). Céc 16p dugce tach, 16p hitu co dugc rira bang nudc
mudi (20ml) va duge 1am kho trén NaxSOs khan. Lép hitu co duge loc va dugc cd trong chan
khong @& thu dugc 4,1g hop chét tho. Phén du nay duge tinh ché bing dung cu combiflash
(Rf200, Teledyne/Isco) 1én cot redisep® Rf bing gradien rira giai (0 dén 3%) ciia metanol
trong diclometan dé thu dugc hop chat néu & tiéu dé (2,45g, 87%) dudi dang chét rén mau
tréng. 'H NMR (400 MHz, DMSO-ds) 8 8,07 (s, 1H), 7,02 (s, 2H), 6,96 (d, J=3,5 Hz, 1H),
6,62 (d, J = 3,5 Hz, 1H), 5,86 (dd, J = 17,4, 10,7 Hz, 1H), 5,33 (dd, J = 7,2, 1,3 Hz, 1H),
5,23 (dd, J= 17,4, 1,3 Hz, 1H), 5,10 — 5,01 (m, 2H), 4,50 (dd, J="7.1, 1,6 Hz, 1H), 1,70
(ddd, J=9,3, 4,8, 1,6 Hz, 1H), 1,46 (s, 3H), 1,29 — 1,22 (m, 1H), 1,19 (s, 3H), 1,10 (ddd, J
=9.1,5,1, 1,5 Hz, 1H); LCMS m/z =313 (M+1, 100%).

7-((3aR,3bS,4aS,SR,5aS)-2,2-dimetyl-3b-Vinylhexahydroxyclopropa [3,4]xyclopenta [1,2-
d][1,3]dioxol-5-yl)-4-metyl-7H-pyrolo[2,3-d]pyrimidin

ox‘o N

B6 sung 4-clo-7-((3aR,3bS,4aS,SR,5aS)-2,2-dimetyl-3b-Viny1hexahydr0xyclo
propa[3,4]xyclopenta [1,2-d][1,3]dioxol-S-yl)-7H-pyrolo[2,3-d]pyrimidin (1,00 g, 3,01
mmol, kali phosphat, ba lan (1,575 g, 9,04 mmol), diclé[l,1’-bis(di-t-butylphos
phino)feroxen] Paladi(IT) (0,196 g, 0,301 mmol) va 2.4,6-trimetyl-1,3,5,2,4,6-
trioxatriborinan (2,107 ml, 15,07 mmol) vao hdn hop dioxan di loai khi (8ml) va nuée (1ml)
trong 6ng trong 10 vi séng dugc & nhigt 46 25°C. Khudy hdn hop phén tng & nhiét 4o 100°C
trong 1 gid. Hon hop phén tmg dwgc pha loang bang etyl axetat (20ml) va dugc rua bang
nuéce (20ml). Cée 16p duge tach, 16p hitu co dugc rira bang nude mudi (20ml) va dugc 1am
kho trén Na2SO4 khan. L6p hitu co duge loc va duge co trong chan khong dé thu duge 1,1g
hop chét thd. Phan du nay dugc tinh ché bang dung cu combiflash (Rf200, Teledyne/Isco)
1én cot redisep® Rf bang gradien rta giai (0 dén 20%) cua etyl axetat trong ete diu mé dé
thu dwoc hop chét néu & tiéu d& (0,66g, 70,3%) lam chat rin mau tréng nhat. "H NMR (400
MHz, cloroform-d) & 8,81 (s, 1H), 7,16 (d, J = 3,6 Hz, 1H), 6,63 (d, J= 3,6 Hz, 1H), 5,87
(dd, J= 17,3, 10,6 Hz, 1H), 5,37 — 5,31 (m, 3H), 5,17 (dd, J=10,6, 0,9 Hz, 1H), 4,58 (dd, J
=17.1,1,6 Hz, 1H), 2,78 (s, 3H), 1,78 (ddt, /= 9,3, 4.9, 1,8 Hz, 1H), 1,59 (d, J= 1,8 Hz, 3H),
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1,50 (td, J = 5,2, 2,7 Hz, 1H), 1,27 (d, J = 2,2 Hz, 3H), 1,19 — 1,14 (m, 1H); LCMS m/z
=312,21 (M+1, 100%).

Des clo dompound nghia 1a 7 -((3aR,3bS,4a8S,5R,5a8)-2,2-dimetyl-3b-
vinylhexahydro xyclo propa[3,4]xyclopenta[1,2-d] [1,3]dioxol-5-yl)-7H-pyrolo[2,3-
d]pyrimidin cling dugc tao thanh, dugc tach tai budce cudi cing bang HPLC diéu ché pha
nguoc.

-(S)-l-((3aR,3bR,4aS,5R,5aS)-5-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7 -yl)-2,2-
dimetyltetrahydroxyclopropa[3,4]xyclopenta[1,2-d][1,3] dioxol-3b(3aH)-yl)etan-1-o0l

HO —
Cl
NQ/\\(
S NN
% ”

B& sung metyl magie bromua 1M trong THF (3,00 ml, 8,99 mmol) vao dung dich
chura (3aR,3bS,4aS,SR,5aS)-5-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-dimety1tetra
hydroxyclopropa[3,4]xyclopenta[1,2-d][1,3]dioxol-3b(3 aH)-carbaldehyt (2,0 g, 5,99 mmol)
trong tetrahydrofuran (20 ml), dugc ¢ nhiét 4o 0°C. Hon hop phan g sau d6 dugc khudy
& nhiét @ 0°C trong 2 gid. Hn hop phéan ing duge ding bang amoni clorua chira nudc bao
hoa (50ml) va duge chiét bang etyl axetat (50ml X 2). Lép hiru co da két hop dwoc rira bing
nuée mudi (50ml), duge 1am khd trén natri sulfat, loc va dugc ¢d trong chan khong dé thu
dugc 2,2g hop chét tho. Phin du ndy dugc tinh ché bang dung cu combiflash (Rf200,
Teledyne/Isco) 1én ct redisep® Rf bing gradien rira giai (0 dén 30%) cua etyl axetat trong
ete diu mo dé thu dugc hop chit néu & tiéu d& (1,85g, 88%) dudi dang chét ran mau tring

nhat. LCMS m/z = 350,03 (M+1; 100%).

1-((3 aR,3bS,4aS,SR,5aS)-5-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-dimetyl
tetrahydroxyclopropa[3,4]xyclopenta[1,2-d][1,3]dioxol—3b(3 aH)-yl)etan-1-on

in
X

Hop chét néu & tiéu d& dugc tong hop bing quy trinh phan tmg twong tw sau nhu dugc
md ta trong ché phim chta (3 aS,4R,6aR)-2,2-dimetyl-4-(4-metyl-7H-pyrolo[2,3-
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d]pyrimidin-7-y1)-3a,6a—dihydro-4H-xyclopenta[d][1,3]dioxol-6-carba1dehyt. LCMS m/z =
348,03 (M+; 100%).

4-clo-7-((3 aR,3bS,4aS,5R, 5aS)-2,2-dimetyl-3b-vinylhexahydroxyclopropa[3,4]xyclo
penta[1,2-d][1,3]dioxol-5-y1)-7H-pyrolo[2,3-d]pyrimidin.

B4 sung KHMDS 1M trong THF (10,78 ml, 10,78 mmol) vao huyén phu da khudy
chira metyltriphenylphosphoni bromua (3,85 g, 10,78 mmol) trong THF (40 ml) & nhiét 4o
0°C va khudy trong 10 phit. To this yellow suspension dugc bd sung dung dich chua 1-
((3aR,3bS,4a8,5R,5 aS)-5-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-yl)-2,2-dimety1 tetra
hydroxyclopropa [3,4] xyclopenta[1,2-d][1,3]dioxol-3b(3aH)-yl)etan-1-on (1,5 g, 431
mmol) trong THF (20 ml) dugc bd sung tir tir & nhiét d§ 0°C. Hon hgp phan ung duoc khudy
& nhiét o 25°C trong 1 gio. Hon hop phan (ng dugc dimg bang chtta nuéc bao hoa amoni
clorua (50ml) va dugc chiét bang etyl axetat (50 ml). Céc 16p dugce tach, 16p hitu co duogc
rira bang nudc mudi (50 ml) va dugc 1am kho trén natri sulphat khan, Lép hitu co duge loc
va dugc ¢d trong chan khong dé thu dugc 2,2g hop chét tho. Phan du nay dugce tinh ché bing
dung cu combiflash (Rf200, Teledyne/Isco) 1én cot redisep® Rfbing gradien rira giai (0 dén
20%) ciia etyl axetat trong ete diu mé dé thu dugc hop chét néu & tiéu & (0,7g, 46,9%) duéi
dang chat rin mau tring. LCMS m/z = 346,03 (M+1; 100%).

(R)-((3aR,3bR,4aS,5R,5 aS)-5-(4-clo-7H-pyr010[2,3-d]pyrimidin-7-yl)-2,2-dimetyl

tetrahydroxyclopropa[3,4]xyclopenta[ 1,2-d][1,3] dioxol-3b(3aH)-yl)(xyclopropyl) metanol

Hop chét néu & tiéu & duge tdng hop bang quy trinh phan tng tuong tw sau nhu dugc
md ti trong ché phdm chua (S)-1-((3aR,3bR,4aS,5R,5a8)-5-(4-clo-7H-pyrolo[2,3-
d]pyrimidin-7-y1)-2,2-dimetyltetrahydroxyclopropa[3 ,4]xyclopenta[1,2-d][1,3]dioxol-
3b(3aH)-yl)etan-1-ol. LCMS m/z = 375,91 (M+; 100%).
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((3aR,3bS,4aS,5R,5 aS)-5-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-dimetyl tetra
hydroxyclopropa[3,4]xyclopenta[1,2-d][1,3]dioxol-3b(3aH)-yl) (xyclopropyl) metanon

Hop chit néu & tidu d2 duoc tdng hop bang quy trinh phan Gng twong tu sau nhu dugc
mo ta trong ché phim chira 1-((3aR,3bS,4a8,5R,5a8)-5-(4-clo-7H-pyrolo[2,3-d]pyrimidin-
7-y1)-2,2-dimetyl tetrahydroxyclopropa[3 ,4]xyclopenta[1,2-d][1,3]dioxol-3b(3aH)-yl)etan-
1-on. '"H NMR (400 MHz, DMSO-d6) & 8,58 (s, 1H), 7,71 (d, J= 3,7 Hz, 1H), 6,72 (d,J=
3,6 Hz, 1H), 5,84 (dd, J= 17,3, 1,2 Hz, 1H), 5,21 (s, 1H), 4,79 (dd, /=73, 1,5 Hz, 1H), 2,09
(s, 1H), 2,07 — 2,01 (m, 1H), 1,79 (ddd, J=9,5, 5,3, 1,4 Hz, 1H), 1,51 (t, J=5,5 Hz, 1H),
1,48 (s, 3H), 1,21 (s, 3H), 0,96 — 0,74 (m, 4H); LCMS m/z = 373,97 (M+; 100%).

4-clo-7-((3 aR,3bR,4aS,5R,5aS)-3b-(1-xyclopropylvinyl)-2,2-dimetylhexahydro
xyclopropa[3,4]xyclopenta[1,2-d][1,3]dioxol-5 -yl)-7H-pyrolo[2,3-d]pyrimidin

Hop chit néu & tiéu dé dugc tdng hop bing quy trinh phan g twong tw sau nhu duge
md ta trong ché phim chira 4-clo-7-((3aR,3b S,4a$,5R,5a8)-2,2-dimetyl-3b-vinylhexahydro
xyclopropa[3,4] xyclopenta[1,2-d][1,3]dioxol-S-yl)-7H-pyrolo[2,3-d]pyrimidin. 'H NMR
(400 MHz, cloroform-d) & 8,67 (s, 1H), 7,29 (d, J = 3,6 Hz, 1H), 6,68 (d, J= 3,6 Hz, 1H),
5,37 — 5,35 (m, 2H), 4,98 (d, J = 0,8 Hz, 1H), 4,80 (s, 1H), 4,59 (dd, J=1,5, 1,6 Hz, 1H),
2,04 (ddd, J=9,3, 4,7, 1,6 Hz, 1H), 1,67 (s, 2H), 1,42 (t, /= 5,1 Hz, 1H), 1,27 (s, 6H), 0,75
~ 0,69 (m, 2H), 0,56 — 0,52 (m, 2H); LCMS m/z =372,2 (M+; 100%).

4-clo-7-((3aR,3bR,4a8,5R,5a8)-3b-((E)-2-iodoprop-1-en- 1-y1)-2,2-dimetylhexa
hydroxyclopropa[3,4]xyclopenta[1,2-d][1 ,3]dioxol-5-yl)-7H-pyrolo[2,3-d]pyrimidin.
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Bd sung NaHMDS (749 ml, 7,49 mmol) vio huyén phd chta (I-
iodoetyl)triphenylphosphoni bromua (4,08 g, 7,49 mmol, dugc tdng hop bang quy trinh phén
{ing twong tu sau nhu duge mo ta trong W02004/9574, Al) trong THF (20 ml)), & nhiét do
-25°C. Dung dich ¢6 mau d6 thu dugc duge khudy & nhiét do -25°C trong 10 phit. Dung
dich chira (3aR,3bS,4aS,5R,5aS)-5-(4-c10-7H-pyrolo[2,3-d]pyrimidin—7-yl)-2,2-
dimetyltetra hydroxyclopropa[3,4] xyclopenta [1,2-d][1,3]dioxol-3b(3aH)-carbaldehyt
(1,00 g, 3,00 mmol) trong THF (20 ml) duoc bd sung ¢ nhiét do -30°C va khudy trong 30
phut. Hon hop phén tmg dugc ding bang NH4Cl chita nuge bio hoa (20 ml) va duge chiét
bing etyl axetat (20 ml). Céc 16p dugc tach, 16p hitu co dugc rira bang nuée mubi (20 ml)
va duogc 1am khd trén Na;SO4 khan. Lép hiru co dugc loc va dugce co trong chan khong dé
thu dugc 1,04g hop chét tho. Phan du nay dugc tinh ché bing dung cu combiflash (Rf200,
Teledyne/Isco) 1én cdt redisep® Rf bang gradien rira giai (0 dén 10%) cua etyl axetat trong
ete diu mé dé thu duoc hop chit néu & tiu dé (0,79g, 55,9%) dudi dang chét rin mau tring
nhat. LCMS m/z = 471,80 (M+; 100%).
7-((3aR,3bR,4aS,5R,5 aS)-3b-(((tert—butyldiphenylsilyl)oxy)metyl)—2,2-dimetyl
hexahydroxyclopropa[3,4]xyclopenta[1,2-d][1,3]dioxol-5 -yl)-4-clo-6-metyl-7H-
pyrolo[2,3-d]pyrimidin

N Cl
TBDPSO ﬁ 73

R N
dxb NS
Hop chit néu & tiéu dé dugc tdng hop béng quy trinh phan Gng twong tw sau nhu dugc
mb ta trong ché phim chira 1-((3aS,4R,6aR)-6-(((tert-butyldiphenylsilyl)oxy) metyl)-2,2-
dimetyl-4,6a-dihydro-3 aH-xyclopenta[d][1,3]dioxol-4-y1)-4-clo-1H-pyrolo [3,2-c] pyridin.
LCMS m/z = 587,82(M+; 100%).

(€] aR,3bR,4aS,5R,5aS)-S-(4-clo-6-metyl-7H-pyrolo[2,3-d]pyrimidin—7-y1)-2,2-
dimetyltetrahydroxyclopropa[3,4]xyclopenta[1 ,2-d][1,3]dioxol-3b(3aH)-yl)metanol
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Hop chéit néu & tidu @2 duoc tdng hop bang quy trinh phan tng tuong tu sau nhu duge
md ta trong ché phim chta ((3aR,6R,6a8)-6-(2-clo-7TH-pyrolo[2,3-d]pyrimidin-7-yl)-2,2-
dimetyl-6,6a-dihydro-3aH—xyclopenta[d][1,3]dioxol-4-yl)metanol. 'H NMR (400 MHz,
DMSO0-d6) & 8,57 (s, 1H), 6,48 (d, J= 1,1 Hz, 1H), 5,34 - 5,25 (m, 1H), 4,98 (s, 1H), 4,90
(dt, J=17,4, 1,3 Hz, 1H), 4,66 (t, J= 5,7 Hz, 1H), 3,65 (4, /= 5.8, 5,3 Hz, 2H), 2,57 (s, 3H),
1,54 — 1,48 (m, 1H), 1,46 (s, 3H), 1,19 (s, 3H), 0,92 (ddd, /= 9,0, 5,0, 1,3 Hz, 1H), 0,85 (q,
J=4.7, 4,3 Hz, 1H); LCMS m/z = 350,03 (M+; 100%).

@3 aR,3bS,4aS,SR,5aS)-5-(4-010-6-mety1-7H-pyrolo[2,3-d]pyrimidin—7-yl)-2,2-
dimetyltetrahydroxyclopropa[3,4]xyclopenta[1,2-d][1,3] dioxol-3b(3aH)-carbaldehyt

Hop chit néu & tidu d& duoc tdng hop bang quy trinh phan (mg twong ty sau nhu dugc
md tad trong ché phdm chta (3 aS,4R,6aR)-2,2-dimetyl-4-(4-metyl-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-3 a,6a—dihydro-4H-xyclopenta[d][1,3]dioxol-6-carbaldehyt. LCMS m/z =
348,03 (M+; 100%).

4-clo-7-((3aR,3bS,4aS,5R,5 aS)-2,2-dimetyl-3b-vinylhexahydroxyclopropa[3,4]xyclopenta
[1,2-d][1,3]dioxol-5-y1)-6-metyl-7H-pyrolo[2,3 -d]pyrimidin

6 5 NN
X

Hop chit néu & tiéu dé dugc tong hop béng quy trinh phéan tng twong ty sau nhu dugc
mb ta trong ché phim chira 4-clo-7-((3aR,3bS,4aS,5R,5 aS)-2,2-dimetyl-3b-vinylhexahydro
xyclopropa [3,4] xyclo penta[l,2-d][1,3]dioxol-5-y1)-7H—pyr010[2,3-d]pyrimidin. H NMR
(400 MHz, cloroform-d) 6 8,57 (s, 1H), 6,38 (q, /= 1,1 Hz, 1H), 5,88 (dd, J=17,3, 10,6 Hz,
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1H), 5,64 (dd, J = 7,2, 1,4 Hz, 1H), 5,34 — 5,23 (m, 1H), 5,10 (dd, J = 10,6, 1,1 Hz, 1H),
5,02 — 4,96 (m, 1H), 4,87 (s, 1H), 2,55 (s, 3H), 1,59 (s, 3H), 1,56 — 1,51 (m, 1H), 1,30 (s,
3H), 1,29 — 1,26 (m, 1H), 1,19 — 1,12 (m, 1H); LCMS m/z = 346,03 (M+; 100%).

7-((3aR,3bS,4a8,5R,5aS)-2,2-dimetyl-3b-vinylhexahydroxyclopropa [3,4]xyclo penta [1,2-
d][1,3]dioxol-5-y1)-6-metyl-7H-pyrolo[2,3-d]pyrimidin-4-amin

o N
X

Hop chét néu & tidu @ duoc téng hop bang quy trinh phan tng tuong tu sau nhu duge
moé ti trong ché phim chia 7-((3aR,3bS,4aS,5R,5a8)-2,2-dimetyl-3b-vinylhexa
hydroxyclopropa [3,4]xyclopenta [1,2-d][1 ,3]dioxol-5-y1)-7H-pyrolo[2,3-d]pyrimidin-4-
amin. 'H NMR (400 MHz, DMSO-d6) § 7,99 (s, 1H), 6,83 (s, 2H), 6,29 (d, /= 1,2 Hz, 1H),
5,87 — 5,74 (m, 2H), 5,44 (d, J=7,3 Hz, 1H), 5,19 (dd, /= 17.4, 1,4 Hz, 1H), 5,02 (dd, J =
10,7, 1,3 Hz, 1H), 4,80 (d, J= 7,3 Hz, 1H), 2,36 (s, 3H), 1,61 (dd, J=9,0, 5,3 Hz, 1H), 1,46
(s, 3H), 1,21 (s, 3H), 1,15 — 1,08 (m, 2H); LCMS m/z = 327,1 (M+1; 100%).

3-bromo-7-(2-((3 aS,4R,6aR)-4-(4-c10-7H-pyrolo[2,3-d]pyrimidin—7-yl)-2,2-dimety1 -3a,6a-
dihydro-4H-xyclopenta[d][1,3]dioxol-6-y1)etyl)-N-(4-metoxybenzy1) quinolin-2-amin

= |
PMB~y” N L NN
’ K

4-clo-7-((3aS,4R,6aR)-2,2-dimetyl-6-vinyl-3a, 6a-dihydro-4H-xyclopenta[d][1,3]di
oxol-4-yl)-7H-pyrolo[2,3-d]pyrimidin (0,25g, 0,787mmol) trong 9-BBN (0,5 mol, 6,29ml,
3,15mmol) duoc gia nhiét & nhiét ¢ 70°C trong 2 gid dudi khi N». Hén hop phén tng dugc
]am lanh xudng 25°C, sau d6 kali phosphat ba 14n (0,685g, 3,93mmol) trong nudc (0,5ml)
dugc bd sung va khudy trong 20 phat. Dung dich chira 3-bromo-7-iodo-N-(4-
metoxybenzyl)quinolin-2-amin (0,369g, 0,787mmol) trong THF (1ml) dugc bd sung, sau d6
bing PAClx(dppf) (0,058g, 0,079mmol). Hon hop thu duge duge khudy & nhiét o 70°C
trong 2 gio. Hon hop phéan tng duge pha loéng bang etyl axetat (10 ml) va dugc ria bing
nuée (10 ml). Cac 16p duge tach, 16p hitu co duge rira bang nudc mubi (10 ml) va dugc lam

kho trén Na,SO4 khan. Lép hitu co dugc loc va dugc cd trong chén khong dé thu duoc 0,35g
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hop chét tho. Phan du nay dugc tinh ché bing dung cu combiflash (Rf200, Teledyne/Isco)
1én cdt redisep® Rf bang gradien rtra giai (0 dén 15%) cua etyl aXetat trong ete ddu mé dé
thu duoc hop chit néu & tiéu d& (0,25g, 48,1%) dudi dang chét rin mau trang nhat. 1H NMR
(400 MHz, DMSO-d6) § 8,65 (s, 1H), 8,37 (s, 1H), 7,60 (d, ] = 8,2 Hz, 1H), 7,45 (s, 1H),
733 (d, T = 8,5 Hz, 2H), 7,28 — 7,14 (m, 2H), 6,98 (d, ] = 3,7 Hz, 1H), 6,87 — 6,75 (m, 2H),
6,36 (d, I = 3,6 Hz, 1H), 5,66 (s, 1H), 5,52 (s, 1H), 5,35 (d, J = 5,7 Hz, 1H), 4,63 (d,J=6,0
Hz, 2H), 4,49 (d, J = 5,7 Hz, 1H), 3,66 (s, 3H), 3,07 — 2,97 (m, 2H), 2,65 — 2,59 (m, 2H),
1,39 (s, 3H), 1,28 (s, 3H).LCMS m/z= 658,89, 661,64 (M-2, M+1, 100%).

Hop chét trung gian trong bang 5 dugc tbng hop bang quy trinh phan ng tuong tu
nhy duge st dung dbi v6i ché phdm chira 3-bromo-7-(2-((3aS,4R,6aR)-4-(4-clo-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-2,2-dimetyl-3 a,6a-dihydro-4H-xyclopenta[d][1,3]dioxol  -6-

yl)etyl)-N-(4-metoxy benzyl)quinolin-2-amin sit dung nguyén liéu ban dau thich hop.

Béang 5

CAu trac va tén [UPAC

Hop chét trung gian dugc su
dung

Dit liéu '"H NMR &
LCMS

Cl

\NN/%IE

0. _0
j X
7-(2-((3aS,4R,6aR)-4-(4-clo-TH-
pyrolo[2,3-d]pyrimidin-7-y1)-2,2-
dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)etyl)-N-metylquinolin-2-amin

7-bromo-N-metyl quinolin-2-
amin va 4-clo-7-((3aS,4R,
6aR)-2,2-dimetyl-6-vinyl-
3a,6a-dihydro-4H-
xyclopenta[d][1,3] dioxol-4-
yl)-7H-pyrolo[2,3-
d]pyrimidin

LCMS m/z= 476,05
(M+, 100%)

F
BTN/?\(CH
g \
H Oxo

3-bromo-7-(2-((3aS,4R,6aR)-4-
(4-clo-5-flo-7H-pyrolo[2,3-
d]pyrimidin-7-y1)-2,2-dimetyl-
3a,6a-dihydro-4H-xyclopenta[d]
[1,3 ]dioxol-6-yl)etyl)-N-(4-
metoxybenzyl) quino lin-2-amin

4-clo-7-((3aS,4R  ,6aR)-2,2-
dimetyl-6-vinyl-4,6a-
dihydro-3aH-xyclopenta [d]
[1,3] dioxol-4-yl)-5-flo-7H-
pyrolo[2,3-d]pyrimidin va 3-
bromo-7-iodo-N-(4-
metoxybenzyl)quinolin-2-
amin

LCMS m/z = 679,85
(M+1, 100%)

HoN O:’ o N~
X

Cong thitc hda hoc C,5H3CIFNsO,

7-bromo-3-flo  quinolin-2-
amin va 4-clo-7-((3aS,4R,
6aR)-2,2-dimetyl-6-vinyl-
3a,6a-dihydro-4H-
xyclopenta[d][1,3] dioxol-4-

'H NMR (400 MHz,
DMSO-ds) 8 8,65 (s,
1H), 7,81 (d, J=11,9
Hz,1H), 7,60 (d, J =
8.2 Hz, 1H), 7,41 (d,J
= 1,6 Hz, 1H), 7,19
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7-(2-((3aS,4R,6aR)-4-(4-clo-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)etyl)-3-floquinolin-2-amin

yl)-7TH-pyrolo[2,3-d]
pyrimidin

(dd, J = 8,2, 1,6 Hz,
1H), 6,95 (d, J = 3,7
Hz, 1H), 6,84 — 6,67
(m, 2H), 6,41 (d,J =
3,7 Hz, 1H), 5,66 (s,
1H), 5,52 (s, 1H), 5,34
(d, J = 5,7 Hz, 1H),
4,51 (dd, J=15,1,5.6
Hz, 1H), 3,18 — 2,98
(m, 2H), 2,80 — 2,56
(m, 2H), 1,39 (s, 3H),
1,28 (s,, 3H). LCMS
m/iz = 480,2 (M,
100%)

Br—/ N cl
A

3-bromo-7-(2-((3aS,4R,6aR)-4-
(4-clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-dimetyl-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yDpropyl)-N-(4-
metoxybenzyl)quinolin-2-amin

4-clo-7-((3aS,4R, 6aR)-2,2-
dimetyl-6-(prop-1-en-2-yl)-
3a,6a-dihydro-4H-
xyclopenta[d] [1,3] dioxol-4-
yl)-7H-pyrolo[2,3-d]
pyrimidin va 3-bromo-7-
iodo-N-(4-
metoxybenzyl)quinolin-2-
amin

LCMS m/z = 676,47
(M+1, 100%)

Q\N N%Cl
N oxo

(2-((3aS,4R,6aR)-4-(4-clo-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)etyl)-N-xyclobutylquinolin-2-
amin

7-

4-clo-7-((3aS,4R,6aR)-2,2-
dimetyl-6-vinyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3] dioxol-4-
yl)-7H-pyrolo[2,3-
d]pyrimidin va 7-bromo-N-
xyclobutylquinolin-2-amin

'H NMR (400 MHz,
cloroform-d) & 8,65
(s, 1H), 7,89 (d, J =
8,9 Hz, 1H), 7,60 —
7,51 (m, 2H), 7,16
(dd, J = 8,1, 1,7 Hz,
1H), 6,65 (d, J = 8,9
Hz, 1H), 6,46 (d, J =
3,7Hz, 1H), 6,25 (d,J
= 3,7 Hz, 1H), 5,77 (s,
1H), 5,44 (t, J = 1,7
Hz, 1H), 5,32 — 5,28
(m, 2H), 4,48 — 4,41
(m, 2H), 3,22 — 3,02
(m, 2H), 2,83 — 2,77
(m, 2H), 2,58 — 2,46
(m, 2H), 2,07 — 1,96
(m, 2H), 1,85 (ddd, J
= 10,6, 9,0, 6,4 Hz,
2H), 1,51 (s, 3H), 1,38
(s, 3H); LCMS m/z
=515,19 (M-1, 100%)
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N N 67<'b N>

3-clo-7-(2-((3aS,4R,6aR)-2,2-
dimetyl-4-(4-metyl-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)etyl)quinolin-2-amin

7-((3aS,4R,6aR)-2,2-dimetyl-
6-vinyl-3a,6a  -dihydro-4H-
xyclo penta[d][1,3]dioxol-4-
yl)-4-metyl-7H-pyrolo[2,3-d]
pyrimidin & 7-bromo-3-clo
quinolin-2-amin

LCMS m/z= 476,36
(M+, 60%)

HN 67<6 i

3-clo-7-(2-((3aS,4R ,6aR)-4-(4-
clo-7H-pyrolo[2,3-d]pyrimidin-7-
y1)-2,2-dimetyl-3a,6a-dihydro-
4H-xyclopenta[d][1,3]dioxol-6-

4-clo-7-((3aS,4R, 6aR)-2,2-
dimetyl-6-(prop-1-en-2-yl)-

3a, 6a-dihydro-4H-xyclo
penta[d][1,3]dioxol-4-yl)-7H-
pyrolo[2,3-d] pyrimidin & 7-
bromo-3-clo quinolin-2-amin

LCMS m/z=
(M+, 100%)

510,2

yl)propyl)quinolin-2-amin
F

x

F

Brm
Bocs\ S\ Br

|
Boc

va

4-clo-7-((3aS,4R  ,6aR)-2,2-
dimetyl-6-vinyl-3a,6a-
dihydro-4H-xyclopenta[d]
[1,3] dioxol-4-yl)-7H-
pyrolo[2,3-d] pyrimidin

'TH NMR (400 MHz,
cloroform-d) 6 8,76 —
8,62 (m, 2H), 7,76 (s,
1H), 7,25 (dd, J =
10,4, 1,5 Hz, 1H),
6,84 (d, J = 3,7 Hz,
1H), 6,54 (d, J = 3,6
Hz, 1H), 5,81 (s, 1H),
5,55 (s, 1H), 5,37 —
5,29 (m, 1H), 4,58 (d,
J=15,7Hz, 1H), 3,25
—-3,12 (m, 2H), 2,89 —
2,72 (m, 2H), 1,51 (s,
3H), 1,45 (s, 9H), 1,43
(s, 9H), 1,38 (s, 3H);
LCMS m/z = 760,41
(M+1, 40%).

BOC\N

F
LY
\
MNwN
o_ 0O

\
Boc

BOC\N N/ Br

va
7-((3aS,4R,6aR)-2,2-dimetyl-
6-vinyl-3a,6a  -dihydro-4H-
xyclo penta[d][1,3]dioxol-4-
yl)-4-metyl-7H-pyrolo[2,3-
d]pyrimidin

'H NMR (400 MHz,
DMSO-ds) 6 8,88 (s,
1H), 8,64 (s, 1H), 7,85
(s, 1H), 7,63 (dd, J =
11,0, 1,5 Hz, 1H),
6,80 (d, J = 3,6 Hz,
1H), 6,48 (d, J = 3,7
Hz, 1H), 5,65 (s, 1H),
5,56 (s, 1H), 5,37 (d,J
=5,6 Hz, 1H), 4,44 (d,
J=15,7 Hz, 1H), 3,22
—3,13 (m, 2H), 2,78 —
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2,66 (m, 2H), 2,61 (s,
3H), 1,38 (s,9H), 1,35
(s, 3H), 1,33 (s, 9H),
1,27 (s, 3H); LCMS

dimetyl-6-vinyl-4,6a-

(M-+, 100%)

m/z = 738,61 (M+,
90%), 740,61 (M+2,
100%).
i _ 4-clo-7-((3aS,4R, 6aR)-2,2- | LCMS m/z = 796,20
BrNQ\\(CI dimetyl-6-(prop-1-en-2-yl)- | (M+23, 60%).
Boc~py” =N & NN 3a, 6a-dihydro-4H-xyclo
Boc X penta[d][1,3]dioxol-4-yl)-7H-
pyrolo[2,3-d] pyrimidin and
/D\/\O‘N_/ \ cl 4-clo-1-((3aS,4R, 6aR)-2,2- | LCMS  m/z=450,04
Vi \ / N

4-clo-7-((3aS,4R,6aR)-2,2-
dimetyl-6-(2-(3-
metylimidazo[1,2-a]pyridin-7-
yDetyl)-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-4-yl)-
7H-pyrolo[2,3-d]pyrimidin

dihydro-3aH-xyclopenta[d]
[1,3]dioxol-4-yl)-1H-
pyrolo[3,2-c]pyrid ine & 7-
bromo-3-metylimidazo[1,2-
a]pyridin

3-clo-7-(2-((3 aS,4R,6aR)-4-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-dimety1-3 a,6a-
dihydro-4H-xyclopenta[d][1,3]dioxol-6-y])etyl)-5 -floquinolin-2-amin

F
HoN =N - NV\N
2 0.0

A

4-clo-7-((3aS,4R,6aR)-2,2-dimetyl-6-vinyl-3 a,6a-dihydro-4H-xyclopenta[d][1,3]di
oxol-4-y1)-7H-pyrolo[2,3-d]pyrimidin (0,242g, 0,762mmol) trong 9-BBN (0,5 mol, 4,36ml,

2,178mmol) duoc gia nhiét & nhiét d6 50°C trong 1 giv duéi khi N,. Hon hgp phén Gmg dugc

]am lanh xudng 25°C, sau d6 kali phosphat ba 14n (0,578, 2,72mmol) trong nudc (0,5ml)

dugc bb sung va khudy trong 20 phuat. Dung dich chira 7 -bromo-3-clo-5-floquinolin-2-amin

(0,150g, 0,544mmol) trong THF (0,5ml) dugc bd sung, sau d6 bang diclo[1,1'-bis(di-t-
butylphosphino)feroxen]Paladi(II) (0,035g, 0,054mmol). Hdn hop thu dugc duge khudy &
nhiét do 50°C trong 6 gio. Hbn hop phén Gmg dugc pha loéng bang nude (10 ml) va duoc

chiét bing etyl axetat (10 ml). Cac 16p dugc tach, 16p hitu co dugc rira bang nuéc mubi (10

-112-




38841

ml) va duogc 1am kho trén NaSOq khan. Lép hitu co duge loc va duge cd trong chan khong
dé thu dugc 0,345g hop chat thd. Phan du nay dugc tinh ché bing dung cu combiflash
(R£200, Teledyne/Isco) 1én cot redisep® Rf bang gradien ria giai (0 dén 35%) clia etyl axetat
trong ete ddu mo dé thu dugc hop chét néu & tiu dé (0,16g, 57,5%) dudi dang chét rin mau
tréng nhat. "H NMR (400 MHz, DMSO-d6) & 8,64 (s, 1H), 8,18 (s, 1H), 7,25 (s, 1H), 7,09 -
6,96 (m, 4H), 6,44 (d, J = 3,6 Hz, 1H), 5,67 (s, 1H), 5,56 — 5,51 (m, 1H), 5,35 (d, = 5,7 Hz,
1H), 4,52 (d, J = 5,7 Hz, 1H), 3,05 — 2,98 (m, 2H), 2,74 — 2,56 (m, 2H), 1,38 (s, 3H), 1,28

(s, 3H); LCMS m/z = 514,2 (M+, 100%).

Hop chét trung gian trong bang 6 duoc tbng hop bang quy trinh phan ung twong tu
nhu duge st dung déi v6i ché phim chira 3-clo-7-(2-((3aS,4R,6aR)-4-(4-clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-dimetyl-3 a,6a-dihydro-4H-xyclopenta[d][1,3]dioxol-6-yl)etyl)-5-

floquinolin-2-amin st dung nguyén li€u ban déu thich hop.

Béang 6
Céu trtic va tén TUPAC Hop chét trung gian duge st | Dit liéu '"HNMR &
dung LCMS
4-clo-7-((3aS,4R, 6aR)-2,2- | 'H NMR (400 MHz,

F
7
NN N
o0__0

Ha i3 N~

X
3-clo-7-(2-((3aS,4R,6aR)-4-(4-
clo-7H-pyrolo[2,3-d]pyrimidin-
7-y1)-2,2-dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)etyl)-6-floquinolin-2-amin

dimetyl-6-vinyl-3a,6a-
dihydro-4H-xyclopenta
[d][1,3] dioxol-4-yl)-7TH-
pyrolo[2,3-d] pyrimidin va
7-bromo-3-clo-6-
floquinolin-2-amin

DMSO0-d6) & 8,65 (s,
1H), 8,18 (s, 1H), 7,56 —
7,44 (m, 2H), 7,14 (d, J=
3,7 Hz, 1H), 6,73 (s, 2H),
6,50 (d, J=3,7 Hz, 1H),
5,69 (s, 1H), 5,60 — 5,52
(m, 1H), 5,42 — 5,31 (m,
1H), 4,53 (dd, J= 15,7,
2,8 Hz, 1H), 3,08 — 3,01
(m, 2H), 2,66 — 2,62 (m,
2H), 1,39 (s, 3H), 1,28 (s,
3H); LCMS m/z =515
(M+1, 100%).
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Cl—/ Cl
2 s o 7
A
3-3-clo-7-(2-((3aS,4R,6aR)-4-
(4-clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-dimetyl-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)etyl)quinolin-2-amin.

4-clo-7-((3aS,4R ,6aR)-2,2-
dimetyl-6-vinyl-3a,6a-
dihydro-4H-xyclopenta[d]
[1,3] dioxol-4-yl)-7H-
pyrolo[2,3-d] pyrimidin va
7-bromo-3-cloquinolin-2-
amin

'TH NMR (400 MHz,
DMSO-d6) & 8,65 (s,
1H), 8,19 (s, 1H), 7,61
(d, J=8,2 Hz, 1H), 7,40
(s, 1H), 7,19 (dd, J = 8,1,
1,7 Hz, 1H), 6,96 (d,J =
3,6 Hz, 1H), 6,72 (s, 2H),
6,41 (d, J =3,6 Hz, 1H),
5,66 (s, 1H), 5,52 (s, 1H),
5,34 (d, ] =5,7 Hz, 1H),
4,49 (d, J =5,6 Hz, 1H),
3,10 — 2,96 (m, 2H), 2,79
—2,60 (m, 2H), 1,38 (s,
3H), 1,28 (s, 3H); LCMS
m/z =496,05 (M+, 100%)

F
HNT N sz NN

0. 0

A
3-clo-7-(2-((3aS,4R,6aR)-4-(4-
clo-7H-pyrolo[2,3-d]pyrimidin-
7-y1)-2,2-dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)propyl)-5-floquinolin-2-
amin

4-clo-7-((3aS,4R,6aR)-2,2-
dimetyl-6-(prop-1-en-2-yl)-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-4-
yl)-7H-pyrolo[2,3-
d]pyrimidin va 7-bromo-3-
clo-5-floquinolin-2-amin

"H NMR (400 MHz,
DMSO-ds) 6 8,64 (d, J=
6,1 Hz, 1H), 8,22 - 8,16
(m, 1H), 7,29 — 7,14 (m,
2H), 7,00 — 6,95 (m, 3H),
6,56 (d, J=3,6 Hz, 1H),
5,67 (d, J= 14,7 Hz, 1H),
5,57 (s, 1H), 5,40 — 5,34
(m, 1H), 4,54 (dd, J=
15,1, 5,7 Hz, 1H), 3,04
(9, J=9,6, 7,8 Hz, 1H),
2,87 (s,2H), 1,30 (d, J=
9,7 Hz, 3H), 1,19 (d,
6H); LCMS m/z =528,32
(M+, 100%)

F
HN N Sz NN

0. 0

)
3-clo-7-(2-((3aS,4R,6aR)-2,2-
dimetyl-4-(4-metyl-7H- ‘
pyrolo[2,3-d]pyrimidin-7-yl)-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)etyl)-5-floquinolin-2-amin

7-((3aS,4R,6aR)-2,2-
dimetyl-6-vinyl-3a,6a-
dihydro-4H-xyclopenta[d]
[1,3] dioxol-4-yl)-4-metyl -
7TH-pyrolo[2,3-d]pyrimidin
va 7-bromo-3-clo-5-
floquinolin-2-amin

'"H NMR (400 MHz,
cloroform-d) 6 8,83 (s,
1H), 8,22 (d, J= 0,8 Hz,
1H), 7,34 (s, 1H), 6,92
(dd, J=10,6, 1,5 Hz,
1H), 6,68 (d, J= 3,6 Hz,
1H), 6,38 (d, J= 3,6 Hz,
1H), 5,80 (s, 1H), 5,52 -
5,47 (m, 2H), 4,55 (d, J =
5,7 Hz, 1H), 3,12 - 3,06
(m, 2H), 2,77 — 2,74 (m,
2H), 2,74 (s, 3H), 1,51 (s,
3H), 1,38 (s, 3H); LCMS
m/z =494,3 (M+, 80%)
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A oo "
7< cl
3-clo-7-(2-((3aS,4R,6aR)-4-(2-

clo-7H-pyrolo[2,3-d]pyrimidin-

7-y1)-2,2-dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)etyl)quinolin-2-amin

2-clo-7-((3aS,4R,6aR)-2,2-
dimetyl-6-vinyl-4,6a-
dihydro-3aH-
xyclopenta[d][1,3]dioxol-4-
yl)-7H-pyrolo[2,3-
d]pyrimidin va 7-bromo-3-
cloquinolin-2-amin

"H NMR (400 MHz,
cloroform-d) 6 8,76 (s,
1H), 7,98 (s, 1H), 7,55
(d, J=28,2 Hz, 2H), 7,22
(dd, J=8,1, 1,7 Hz, 1H),
6,52 (d, J=3,6 Hz, 1H),
6,28 (d, J=3,7 Hz, 1H),
5,75 (s, 1H), 5,42 (d, J =
2,4 Hz, 1H), 5,34 (d, J =
10,9 Hz, 3H), 4,52 (d, J=
5,6 Hz, 1H), 3,18 — 3,07
(m, 2H), 2,81 — 2,76 (m,
2H), 1,49 (s, 3H), 1,38 (s,
3H); LCMS m/z =496,24
M+, 60%)

F
N~ N T NN
o__0
X

3-clo-7-(2-((3aS,4R,6aR)-2,2-
dimetyl-4-(4-metyl-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yD)propyl)-5-floquinolin-2-
amin

7-((3aS,4R,6aR)-2,2-
dimetyl-6-(prop-1-en-2-yl)-
4,6a-dihydro -3aH-xyclo
penta[d] [1,3]dioxol-4-yl)-4-
metyl-7H-pyrolo [2,3-
d]pyrimidin va 7-bromo-3-
clo-5-floquinolin-2-amin

LCMS m/z=508,31 (M+,
100%)

F

N N Sz NN
A
3-clo-7-(2-((3aS,4R,6aR)-2,2-
dimetyl-4-(7H-pyrolo[2,3-
d]pyrimidin-7-yl)-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yDetyl)-5-floquinolin-2-amin

7-((3aS,4R, 6aR)-2,2-
dimetyl-6-vinyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dioxol-4-
yl)-7H-pyrolo[2,3-
d]pyrimidin va 7-bromo-3-
clo-5-floquinolin-2-amin

TH NMR (400 MHz,
cloroform-d) 6 8,93 (d, J
=10,4 Hz, 2H), 8,24 (s,
1H), 7,37 (s, 1H), 6,94
(dd,J=10,8, 1,4 Hz,
1H), 6,71 (d, ] = 3,6 Hz,
1H), 6,37 (d, ] = 3,6 Hz,
1H), 5,83 (s, 1H), 5,72 (s,
2H), 5,50 (s, 1H), 5,31
(d, J=5,7Hz, 1H), 4,56
(d,J=5,7Hz, 1H), 3,16
—3,04 (m, 2H), 2,78 —
2,76 (m, 2H), 1,52 (s,
3H), 1,38 (s, 3H); LCMS
m/z=480,2 (M+, 70%)
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3-clo-5-flo-7-(2-((3aS,4R ,6aR)-
4-(4-isopropyl-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-dimetyl-
3a,6a-dihydro-4H-
xyclopenta[d][1,3] dioxol-6-
yl)etyl)quinolin-2-amin

7-((3aS,4R,6aR)-2,2-
dimetyl-6-vinyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dioxol-4-
yl)-4-isopropyl-7H-

pyrolo[2,3-d]pyrimidin va 7-

bromo-3-clo-5-floquinolin-
2-amin

LCMS m/z= 522,32
(M+, 100%)

F
Ol N
SE 0 Ns
HoN O><O x

3-clo-7-(2-((3aS,4R,6aR)-4-(4-
etyl-7H-pyrolo[2,3-
d]pyrimidin-7-y1)-2,2-dimetyl-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yletyl)-5-floquinolin-2-amin

7-((3aS,4R,6aR)-2,2-
dimetyl-6-vinyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dioxol-4-
yl)-4-etyl-7H-pyrolo[2,3-
d]pyrimidin va 7-bromo-3-
clo-5-floquinolin-2-amin

TH NMR (400 MHz,
DMSO0-d6) § 8,68 (s,
1H), 8,18 (s, 1H), 7,25 (s,
1H), 7,05 (dd, J = 11,0,
1,4 Hz, 1H), 6,96 (s, 2H),
6,85 (d, J = 3,6 Hz, 1H),
6,49 (d, J= 3,6 Hz, 1H),
5,66 (s, 1H), 5,52 (s, 1H),
5,34 (d, J=5,7 Hz, 1H),
4,46 (d,J= 5,6 Hz, 1H),
3,05 — 2,93 (m, 4H), 2,66
—2,59 (m, 2H), 1,38 (s,
3H), 1,31 — 1,24 (m, 6H);
LCMS m/z=508,31 (M+,
100%)

/

— | N‘N
Cl == N /
~ %

N Sz NN
HoN o. o X

X
3-clo-7-(2-((3aS,4R,6aR)-2,2-
dimetyl-4-(4-(1-metyl-1H-
pyrazol-4-yl)-7TH-pyrolo[2,3-d]
pyrimidin-7-yl)-3a,6a-dihydro-
4H-xyclopenta[d] [1,3]dioxol-
6-yl)etyl)-5-floquinolin-2-amin

7-((3aS,4R,6aR)-2,2-
dimetyl-6-vinyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dioxol-4-
yl)-4-(1-metyl-1H-pyrazol-
4-yl)-7H-pyrolo[2,3-
d]pyrimidin va 7-bromo-3-
clo-5-floquinolin-2-amin

TH NMR (400 MHz,
DMSO0-d6) & 8,70 (s,
1H), 8,60 (s, 1H), 8,23 (s,
1H), 8,19 (s, 1H), 7,27 (s,
1H), 7,10 — 6,95 (m, 4H),
6,79 (d, T =3,7 Hz, 1H),
5,70 (s, 1H), 5,55 (s, 1H),
5,36 (d, J =5,6 Hz, 1H),
4,50 (d, J=5,7 Hz, 1H),
3,97 (s, 3H), 3,10 — 2,94
(m, 2H), 2,71 — 2,60 (m,
2H), 1,39 (s, 3H), 1,29 (s,
3H); LCMS m/z =560,33
(M+, 100%)

O N Ll

3-clo-7-(2-((3aS,4R,6aR)-4-(4-
clo-7H-pyrolo[2,3-d]pyrimidin-
7-y1)-2,2-dimetyl-3a,6a-
dihydro-4H-

4-clo-7-((3aS,4R,6aR)-2,2-
dimetyl-6-vinyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dioxol-4-
yl)-7H-pyrolo[2,3-
d]pyrimidin va 7-bromo-3-
clo-8-floquinolin-2-amin

TH NMR (400 MHz,
DMSO-ds) & 8,65 (s,
1H), 8,26 (d, J=1,6 Hz,
1H), 7,62 (s, 1H), 7,45
(d, J= 8,3 Hz, 1H), 7,27
—17,15 (m, 1H), 7,03 (s,
2H), 6,51 (d, J=3,7 Hz,
1H), 5,69 (s, 1H), 5,55 (s,
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xyclopenta[d][1,3]dioxol-6-
yl)etyl)-8-floquinolin-2-amin

1H), 5,36 (d, J= 5,7 Hz,
1H), 4,54 (d, J= 5,7 Hz,
1H), 3,12 — 3,0 (m, 2H),
2,66 — 2,58 (m, 2H), 1,29
(s, 3H), 1,24 (s, 3H);
LCMS m/z=515,57
(M+1, 40%)

4-clo-7-((3aS,4R,6aR)-6-(2-
(3,3-dimetyl-2-(metylthio)-3H-
indol-6-yl)etyl)-2,2-dimetyl-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-4-yl)-
TH-pyrolo[2,3-d]pyrimidin

4-clo-7-((3aS,4R,6aR)-2,2-
dimetyl-6-vinyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dioxol-4-
yl)-7H-pyrolo[2,3-
d]pyrimidin va 6-bromo-3,3-
dimetyl-2-(metylthio)-3H-
indol

'H NMR (400 MIz,
DMSO-ds) 5 8,67 (s,
1H), 7,42 — 7,28 (m, 2H),
7,17 — 6,99 (m, 2H), 6,51
(d, J=3,6 Hz, 1H), 5,68
(s, 1H), 5,53 (s, 1H), 5,36
(d, J=5,7 Hz, 1H), 4,52
(d, J= 5,6 Hz, 1H), 3,07
~2,85 (m, 2H), 2,71 —
2,56 (m, SH), 1,38 (s,
3H), 1,29 (d, J= 3,4 Hz,
9H); LCMS m/z =510,31
(M+1, 60%)

SN 0 NN
/ 6.0
X

6'-(2-((3aS,4R,6aR)-4-(4-clo-
7H-pyrolo[2,3-d]pyrimidin-7-
y1)-2,2-dimetyl-3a,6a-dihydro-
4H-xyclopenta[d][1,3]dioxol-6-
yletyl)-2'-
(metylthio)spiro[xyclobutan-
1,3'-indol]

4-clo-1-((3aS,4R,6aR)-2,2-
dimetyl-6-vinyl-4,6a-
dihydro-3aH-
xyclopenta[d][1,3]dioxol-4-
yl)-1H-pyrolo[3,2-c]pyridin
va 6'-bromo-2'-
(metylthio)spiro[xyclobutan-
1,3'-indol]

'TH NMR (400 MHz,
DMSO-dk) 6 8,66 (s,
1H), 7,61 (d, J= 7,5 Hz,
1H), 7,31 (d, J= 1,4 Hz,
1H), 7,09 (dd, J= 17,6,
1,5Hz, 1H), 7,01 (d, J=
3,7 Hz, 1H), 6,46 (d, J =
3,6 Hz, 1H), 5,67 (s, 1H),
5,53 (s, 1H), 5,35 (d, J=
5,6 Hz, 1H), 4,52 (d, J =
5,6 Hz, 1H), 3,02 — 2,86
(m, 2H), 2,69 — 2,56 (m,
5H), 2,48 — 2,39 (m, 4H),
2,39 - 2,18 (m, 2H), 1,39
(s, 3H), 1,29 (s, 3H);
LCMS m/z =521,19 (M+,
30%)

F
i/ Q NQ\(
‘ \
m NN
5.0

HoN )<
3-clo-5-flo-7-(2-((3aS,4R,6aR)-
2,2,6a-trimetyl-4-(4-metyl-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yDpropyl)quinolin-2-amin

4-metyl-7-((3aS,4R,6aR)-
2,2 ,6a-trimetyl-6-(prop-1-
en-2-yl)-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-4-
yl)-7H-pyrolo[2,3-
d]pyrimidin va 7-bromo-3-
clo-5-floquinolin-2-amin

LCMS m/z =522,32 (M+,
100%)
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3-clo-7-(2-((3aS,4R,6aR)-4-(4-
xyclopropyl-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-dimetyl-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)etyl)-5-floquinolin-2-amin

4-xyclopropyl-7-((3aS,4R,
6aR)-2,2-dimetyl-6-vinyl-
3a,6a-dihydro-4H-
xyclopenta[d][1,3] dioxol-4-
yl)-7H-pyrolo[2,3-
d]pyrimidin va 7-bromo-3-
clo-5-floquinolin-2-amin

LCMS m/z=520,14 (M+,
100%)

F
N 5_p N

A 3.
clo-7-(2-((3aS,4R,6aR)-4-(4-
clo-7H-pyrolo[2,3-d]pyrimidin-
7-y1)-2,2,6a-trimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yD)etyl)-5-floquinolin-2-amin

Cl
Hy

4-clo-7-((3aS,4R,6aR)-
2,2,6a-trimetyl-6-vinyl-
3a,6a-dihydro-4H-
xyclopenta[d] [1,3]dioxol-4-
yl)-7H-pyrolo[2,3-
d]pyrimidin

& 7-bromo-3-clo-5-
floquinolin-2-amin

'H NMR (400 MHz,
cloroform-d) 6 8,72 (s,
1H), 8,22 (d, J= 0,8 Hz,
1H), 7,37 (s, 1H), 6,99
(d, J=3,6 Hz, 1H), 6,96
—6,89 (m, 1H), 6,55 (d, J
=3,7 Hz, 1H), 5,76 (s,
1H), 5,58 — 5,46 (m, 3H),
4,18 — 4,13 (m, 1H), 3,20
—3,05 (m, 2H), 2,77 —
2,62 (m, 2H), 1,50 (s,
3H), 1,44 (s, 3H), 1,42 (s,
3H); LCMS m/z =528,19
M+, 100%)

3-clo-5-flo-7-(2-((3aS,4R,6aR)-
2.2 6a-trimetyl-4-(4-metyl-7H-
pyrolo[2,3-d]pyri midin-7-yl)-
3a,6a-dihydro-4H-xyclopenta
[d][1,3]dioxol-6-
yl)etyl)quinolin-2-amin

4-metyl-7-((3aS,4R,6aR)-
2,2,6a-trimetyl-6-vinyl-
3a,6a-dihydro-4H-
xyclopenta[d][1,3 ]dioxol-4-
yl)-7H-pyrolo[2,3-
d]pyrimidin & 7-bromo-3-
clo-5-floquinolin-2-amin

TH NMR (400 MHz,
DMSO-ds) 5 8,68 (s,

1H), 8,18 (s, 1H), 7,27 (s,
1H), 7,12 — 7,03 (m, 2H),
6,96 (s, 2H), 6,66 — 6,51
(m, 1H), 5,64 (s, 1H),
5,58 (s, 1H), 4,04 (s, 1H),
3,14 — 3,02 (m, 2H), 2,74
—2,59 (m, 5H), 1,39 (s,
3H), 1,30 (d, J= 3,5 Hz,
6H) ; LCMS m/z
=508,31 (M+, 100%)

Ci

cl “\_ ¢
L~y
HNT N 5 % NN

3,5-Diclo-7-(2-((3aS,4R,6aR)-
4-(4-clo-7TH-pyrolo[2,3-
d]pyrimidin-7-y1)-2,2-dimetyl-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)etyl)quinolin-2-amin

4-clo-7-((3aS,4R,6aR)-2,2-
dimetyl-6-vinyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dioxol-4-
yl)-7H-pyrolo[2,3-
d]pyrimidin & 3,5-Diclo-7-
iodoquin olin-2-amin

LCMS m/z=532,19
(M+1, 90%)
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)
3-clo-7-(2-((3aS,4R,6aR)-4-(4-
clo-7H-pyrolo[2,3-d]pyrimidin-
7-y1)-2,2,6a-trimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)propyl)-5-floquinolin-2-
amin

4-clo-7-((3aS,4R,6aR)-
2,2,6a-trimetyl-6-(prop-1-
en-2-yl)-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-4-
yl)-7H-pyrolo[2,3-
d]pyrimidin & 7-bromo-3-
clo-5-floquinolin-2-amin

TH NMR (400 MHz,
DMSO-ds) 5 8,66 (s,

1H), 8,14 (s, 1H), 7,25 (s,
1H), 7,07 (dd, J= 11,1,
1,3 Hz, 1H), 7,01 (s, 2H),
6,69 (d, J=3,7 Hz, 1H),
6,35 (d, J=3,7 Hz, 1H),
5,77 (d, J= 2,7 Hz, 1H),
5,60 (d, J=2,7 Hz, 1H),
4,01 (s, 1H), 3,10 — 2,93
(m, 2H), 2,92 — 2,80 (m,
1H), 1,37 (s, 3H), 1,27 (s,
3H), 1,25 (d, J= 6,0 Hz,
3H), 1,11 (s, 3H). LCMS
m/z =542,20 (M+, 100%)

F
oD
H2 %N(

A

3-clo-7-(2-((3aS,4R,6aR)-2,2-
dimetyl-4-(4-metyl-1H-
pyrolo[3,2-c]pyridin-1-yl)-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)etyl)-5-floquinolin-2-amin

1-((3aS,4R,6aR)-2,2-
dimetyl-6-vinyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dioxol-4-
yl)-4-metyl-1H-pyrolo[3,2-
c]pyridin, 1-((3aS,4R,6aR)-
2,2-dimetyl-6-vinyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dioxol-4-
yD)-1H-pyrolo[3,2-c]pyridin
and 7-bromo-3-clo-5-
floquinolin-2-amin

LCMS m/z =493,36 (M+,
100%)

F
NN o7<0 ~

1-((3aS,4R,6aR)-2,2-
dimetyl-6-vinyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dioxol-4-
yl)-4-metyl-1H-pyrolo[3,2-
c]pyridin, 1-((3aS,4R,6aR)-
2,2-dimetyl-6-vinyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dioxol-4-
yl)-1H-pyrolo[3,2-c]pyridin
and 7-bromo-3-clo-5-
floquinolin-2-amin

LCMS m/z =479,30 (M+,
100%)

F
A Y
HN” N T N\\N
2 dx—o X

3-clo-7-(2-((3aS,4R,6aR)-4-(4-
clo-7H-pyrolo[2,3-d]pyrimidin-
7-yl)-6a-etyl-2,2-dimetyl-

4-clo-7-((3aS,4R, 6aR)-6a-
etyl-2,2-dimetyl-6-vinyl-

4 6a-dihydro-3aH-xyclo
penta[d] [1,3]dioxol-4-yl)-
7H-pyrolo[2,3-d] pyrimidin
& 7-bromo-3-clo-5-
floquinolin-2-amin

TH NMR (400 MHz,
DMSO-ds) 6 8,70 (s,
1H), 8,18 (s, 1H), 7,34
(d, J=3,7Hz, 1H), 7,28
(s, 1H), 7,07 (dd, J =
11,1, 1,4 Hz, 1H), 6,96
(s, 2H), 6,60 (d, J=3,7
Hz, 1H), 5,79 (s, 1H),
5,58 (d, J=2,3 Hz, 1H),
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3a,6a-dihydro-4H- 4,23 (s, 1H), 3,18 = 2,98
xyclopenta[d][1,3] dioxol-6- (m, 2H), 2,67 — 2,53 (m,
yl)etyl)-5-floquinolin-2-amin 2H), 1,68 — 1,52 (m, 2H),

1,31 (s, 3H), 1,28 (s, 3H),
0,70 — 0,61 (m, 3H);
LCMS m/z = 542,3 (M+,
100%)

R _ 4-metyl-7-((3aS,4R,6aR)- LCMS m/z = 522,32
C|N/;>\‘/ 2,2,6a-trimetyl-6-(prop-1- M+, 100%).
=\ N Q/\N en-2-yl)-3a,6a-dihydro-4H-
0.0

HaN xyclopenta[d][1,3]dioxol-4-

A 1)-7H- -
Cbng thitc héa hoc : CagH29CIFNsO Zil];;rlnﬁzi’frollgc[z,?)

3-clo-5-flo-7-(2-((3aS,4R,6aR)- | 71 :omo-3-clo-5-
2,2,6a-trimety1-4-(4-metyl-7H- flo quinolin—2- amin
pyrolo[2,3-d]pyrimidin-7-yl)-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)propyl)quinolin-2-amin

7-(2-((3 aR,3bR 4a8S,5R,5aS)-5-(4-amino-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-
dimetyltetrahydroxyclopropa[3,4]xyclopenta[1,2-d][1,3] dioxol-3b(3aH)-yl)etyl)-3-clo-5-

F
Cl/ Q N M _NH,
A
HNT N s 5 NN

7-((3aR,3bS,4aS,SR,5aS)—2,2-dimetyl-3b-vinylhexahydroxyclopropa[3,4]xyclo
penta[l,2-d][1,3]dioxol-S-yl)—7H-pyrolo[2,3-d]pyrimidin—4-amin (1g, 3,20mmol) trong 9-
BBN (0,5 mol, 25,6 ml, 12,81 mmol) duoc gia nhiét & nhiét do 60°C trong 1 gid dudi khi

floquinolin-2-amin

N2. Hén hop phéan tng dugc lam lanh xubng 25°C, sau d6 kali phosphat ba lan (3,40g,
16,0 1mmol) trong nude (2 ml) duge bd sung va khudy trong 30 phat. Dung dich chira 7-
bromo-3-clo-5-floquinolin-2-amin (0,882¢g, 3,20mmol) trong THF (12 ml) dwoc bd sung,
sau d6 bing PdCly(dppf) (0,234g, 0,320mmol). Hon hop thu dugc dugc khudy & nhiét do
50°C trong 6 gi¢. Hon hop phan tng dugce pha lodng bang nude (10 ml) va duge chiét bang
etyl axetat (10 ml). Céc 16p dugce tach, 16p hitu co duoc rira bing nuéce mudi (10 ml) va duge
lam khé trén NazSOs khan, Lép hitu co duge loc va duge cd trong chan khong dé thu duoc
1,5g hop chit thd. Phin du nay dugc tinh ché bang dung cu combiflash (Rf200,

Teledyne/Isco) 1én cft redisep® Rf bang gradien rira giai (0 dén 5%) clia metanol trong
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diclometan d& thu duoc hop chit néu & ticu dé (1,3g, 80%) duéi dang chét ban rin mau vang
nhat. '"H NMR (400 MHz, DMSO-ds) & 8,16 (s, 1H), 8,08 (s, 1H), 7,22 (s, 1H), 7,12 (d, J=
3,5 Hz, 1H), 7,05 (d, J = 1,4 Hz, 1H), 7,02 (s, 2H), 6,94 (s, 2H), 6,61 (d, J= 3,5 Hz, 1H),
5,20 (d, J = 7,2 Hz, 1H), 5,01 (s, 1H), 4,52 (dd, J = 7,3, 1,5 Hz, 1H), 2,85 — 2,80 (m, 2H),
2,32 — 2,26 (m, 1H), 1,72 — 1,56 (m, 1H), 1,48 (s, 3H), 1,46 — 1,41 (m, 1H), 1,19 (s, 3H),
0,94 — 0,92 (m, 1H), 0,77 — 0,68 (m, 1H); LCMS m/z =509,06 (M+, 20%).

Hop chét trung gian trong bang 7 dugc tdng hop bang quy trinh phan Gng tuong tu
nhu dugc sit dung ddi véi ché phim chira 7-(2-((3aR,3bR,4a8,5R,5a8)-5-(4-amino-7H-
pyrolo[2,3 -d]pyrimidin-7-yl)-2,2-dimetyltetrahydroxyclopropa[3 JA]xyclopenta[1,2-
d][1,3]dioxol-3b(3aH)-yl)etyl)-3-clo-5-floquinolin-2-amin st dung nguyén liéu ban dau

thich hop va tai nhiét d thich hop.

7-(2-((3aR,3bR,4aS,5R,5aS)-5-
(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyltetra
hydroxyclopropa|3,4]xyclopenta
[1,2-d][1,3]dioxol-3b(3aH)-
yl)etyl)-3-clo-6-floquinolin-2-
amin

pa [3,4]xyclopenta[l,2-
d][1,3]dioxol-5-yl)-7H-
pyrolo[2,3-d]pyrimidin-
4-amin va 7-bromo-3-
clo-6-floquinolin-2-amin

Bang 7
Céu trac va tén IUPAC Hop chit trung gian duge | Dt liéu 'H NMR &
st dung LCMS
F _ 7- TH NMR (400 Mz
C‘NQ\\(N”Z ((3aR,3bS,4a8,5R,5aS)- | DMSO-ds) § 8,16 (s, 1H),
H,N SN 5 5 NN 2,2-dimetyl-3b- 8,07 (s, 1H), 7,50 — 7,40
x vinylhexahydroxyclopro | (m, 2H), 7,14 (d, J = 3,5

Hz, 1H), 7,09 — 7,01 (m,
3H), 6,67 (s, 1H), 6,62
(dd, J= 6,0, 3,6 Hz, 1H),
5,20 (d, J = 7,2 Hz, 1H),
5,01 (s, 1H), 4,54 (d, J =
72 Hz, 1H), 2,97 — 2,76
(m, 2H), 2,30 — 2,20(m,
1H), 1,68 — 1,60 (m, 1H),
1,48 (s, 3H), 1,24 (s, 3H),
120 — 1,14 (m, 1H), 0,97
— 0,94 (m, 1H), 0,76 —
0,70 (m, 1H); LCMS m/z
=509,06 (M+, 30%)

7-(2-((3aR,3bR,4aS,5R,5aS)-5-
(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyltetra
hydroxyclopropa[3,4]xyclopenta

7-
((3aR,3bS,4aS,5R,5aS)-
2,2-dimetyl-3b-
vinylhexahydroxyclopro
pa [3,4]xyclopenta[l,2-
d][1,3]dioxol-5-y1)-7H-
pyrolo[2,3-d]pyrimidin-
4-amin va 7-bromo-3-
cloquinolin-2-amin

TH NMR (400 MHz,
DMSO-de) & 8,15 (s, 1H),
8,08 (s, 1H), 7,58 (d, J =
8,2 Hz, 1H), 7,37 (d, J =
1,6 Hz, 1H), 7,20 — 7,10
(m, 2H), 7,01 (s, 2H),
6,73 — 6,57 (m, 3H), 5,21
(dd, J7=17,1, 1,3 Hz, 1H),
5,01 (s, 1H), 4,52 (dd, J =
73, 1,5 Hz, 1H), 2,86
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[1,2-d][1,3]dioxol-3b(3aH)-
yDetyl)-3-cloquinolin-2-amin

2,81 (m, 2H), 2,32 — 2,21
(m, 1H), 1,69 — 1,65 (m,
1H), 1,48 (s, 3H), 1,47 -
1,42 (m, 1H), 1,20 (s,
3H), 0,97 - 0,91 (m, 1H),
0,80 — 0,72 (m, 1H);
LCMS m/z =491,06 (M+,
100%)

)

H,NT N

N/?\\(NHz

R N N
1o o) %

A
7-(2-((3aR,3bR,4aS,5R,5a8S)-5-
(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyltetrah
ydroxyclopropal[3,4]xyclopenta[
1,2-d][1,3]dioxol-3b(3aH)-
yl)etyl)-3-metoxyquinolin-2-
amin

7-
((3aR,3bS,4aS,5R,5aS)-
2,2-dimetyl-3b-
vinylhexahydroxyclopro
pa [3,4]xyclopenta[l,2-
d][1,3]dioxol-5-yl)-7H-
pyrolo[2,3-d]pyrimidin-
4-amin va 7-bromo-3-
metoxyquinolin-2-amin

'H NMR (400 MHz,
DMSO-ds) & 8,08 (s, 1H),
7,50 (d, J = 8,1 Hz, 1H),
7,40 — 7,24 (m, 2H), 7,18
— 7,05 (m, 2H), 7,01 (s,
2H), 6,61 (d, J = 3,5 Hz,
1H), 6,29 (s, 2H), 5,21
(dd, J=17,2, 1,3 Hz, 1H),
5,02 (s, 1H), 4,52 (dd, J=
7,3, 1,5 Hz, 1H), 3,89 (s,
3H), 2,88 — 2,74 (m, 2H),
2,30 — 2,18 (m, 1H), 1,72
— 1,60 (m, 1H), 1,48 (s,
3H), 1,46 — 1,41 (m, 1H),
1,20 (s, 3H), 0,98 — 0,91
(m, 1H), 0,79 — 0,73 (m,
1H); LCMS m/z = 487,2
(M+1, 50%)

HNT N 3 % N N

A
7-(2-((3aR,3bR 4aS,5R,5aS)-5-
(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyltetra
hydroxyclopropal[3,4]xyclopenta
[1,2-d][1,3]dioxol-3b(3aH)-
yl)etyl)-3-isopropylquinolin-2-
amin

7-
((3aR,3bS,4aS,5R,5aS)-
2,2-dimetyl-3b-
vinylhexahydroxyclopro
pa [3.4]xyclopenta[l,2-
d][1,3]dioxol-5-yl)-7H-
pyrolo[2,3-d]pyrimidin-
4-amin va 7-bromo-3-
isopropylquinolin-2-
amin

'H NMR (400 MHz,
DMSO-ds) 6 8,08 (s, 1H),
7,83 (s, 1H), 7,60 (d, J =
8,1 Hz, 1H), 7,34 (d, J =
1,5Hz, 1H), 7,14 (dd, J =
7.6, 2,5 Hz, 2H), 7,02 (s,
2H), 6,69 — 6,59 (m, 3H),
5,27 — 5,16 (m, 1H), 5,01
(s, 1H), 4,53 (dd, J = 17,3,
1,5 Hz, 1H), 3,10 — 3,0
(m, 1H), 2,91 — 2,76 (m,
2H), 2,32 - 2,19 (m, 1H),
1,72 — 1,60 (m, 1H), 1,48
(s, 3H), 1,45 — 1,41 (m,
1H), 1,25 — 1,23 (m, 6H),
1,20 (s, 3H), 0,96 - 0,91
(m, 1H), 0,77 — 0,73 (m,
1H); LCMS m/z = 499,3
(M+1, 75%)
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cl T\ NH
/\ N/\ :

7-(2-((3aR,3bR,4aS,5R,5aS)-5-
(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyltetra
hydroxyclopropa[3,4]xyclopenta
[1,2-d][1,3]dioxol-3b(3aH)-
yl)etyl)-3-clo-8-floquinolin-2-
amin

7-
((3aR,3bS,4aS,5R,5aS)-
2,2-dimetyl-3b-
vinylhexahydroxyclopro
pa [3.4]xyclopenta[l,2-
d][1,3]dioxol-5-yl)-7H-
pyrolo[2,3-d]pyrimidin-
4-amin va 7-bromo-3-
clo-8-floquinolin-2-amin

LCMS m/z =509,12 (M+,
60%)

AN N s 5 NN
A

7-(2-((3aR,3bR,4a8S,5R,5aS)-5-
(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-y1)-2,2-
dimetyltetra
hydroxyclopropa[3,4]xyclopenta
[1,2-d][1,3]dioxol-3b(3aH)-
yl)etyl)-3-metylquinolin-2-amin

7-
((3aR,3bS,4aS,5R,5aS)-
2,2-dimetyl-3b-
vinylhexahydroxyclopro
pa [3.4]xyclopenta[l,2-
d][1,3]dioxol-5-yl)-7H-
pyrolo[2,3-d]pyrimidin-
4-amin va 7-bromo-3-
metylquinolin-2-amin

'TH NMR (400 MHz,
DMSO-d6) & 8,08 (s,
1H), 7,73 (s, 1H), 7,51 (d,
J=8,1Hz, 1H),7,34 (d,J
=1,6 Hz, 1H), 7,13 -7,07
(m, 2H), 7,01 (s, 2H),
6,61 (d, J = 3,5 Hz, 1H),
6,40 (s, 2H), 5,21 (d, J =
7.2 Hz, 1H), 5,01 (s, 1H),
4,53 (dd, J =172, 1,4 Hz,
1H), 2,90 — 2,76 (m, 2H),
2,31 —2,20 (m, 1H), 2,21
(s, 3H), 1,72 — 1,61 (m,
1H), 1,48 (s, 3H), 1,47 —
141 (m, 1H), 1,23 (s,
3H), 0,97 — 0,91 (m, 1H),
0,80 — 0,73 (m, 1H);
LCMS m/z =471,3 (M+1,
90%)

> T\ NHp

H,N 3 5 N~

A

7-(2-((3aR,3bR,4aS,5R,5aS)-5-
(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-dimetyl
tetrahydroxyclopropa[3,4]xyclop
enta[1,2-d][1,3] dioxol-3b(3aH)-
yl)etyl)-3-xyclopropylquinolin-
2-amin

7-
((3aR,3bS,4aS,5R,5aS)-
2,2-dimetyl-3b-
vinylhexahydroxyclopro
pa [3,4]xyclopenta[l,2-
d][1,3]dioxol-5-yl)-7H-
pyrolo[2,3-d]pyrimidin-
4-amin va 7-bromo-3-
xyclopropylquinolin-2-
amin

'TH NMR (400 MHz,
DMSO-d6) & 8,07 (s,
1H), 7,59 (s, 1H), 7,52 (d,
J=28,1 Hz, 1H), 7,32 (d, J
=1,6 Hz, 1H), 7,17 -17,05
(m, 2H), 7,02 (s, 1H),
6,61 (d, J = 3,5 Hz, 1H),
6,46 (s, 2H), 5,21 (d, J =
7,2 Hz, 1H), 5,01 (s, 1H),
4,52 (dd, J= 17,3, 1,5 Hz,
1H), 2,90 — 2,73 (m, 2H),
2,30 — 2,18 (m, 1H), 1,86
- 1,74 (m, 1H), 1,73 -
1,60 (m, 1H), 1,51 — 1,41
(m, 4H), 1,26 -1,22 (m,
4H), 1,00 — 0,90 (m, 3H),

0,79 — 0,71 (m, 1H), 0,68
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~ 0,60 (m, 2H); LCMS
m/z=497,11 (M+1, 15%)

“~ Q N/?\(NHZ
e
NN § 5 NN

N
H N

X
2-amino-7-(2-
((3aR,3bR,4aS,5R,5aS)-5-(4-
amino-7H-pyrolo[2,3-
d]pyrimidin-7-y1)-2,2-dimetyl
tetrahydroxyclopropal3,4]xyclop
enta[1,2-d][1,3] dioxol-3b(3aH)-
yl)etyl)quinolin-3-cacbonitril

7-
((3aR,3bS,4aS,5R,5aS)-
2,2-dimetyl-3b-
vinylhexahydroxyclopro
pa [3.4]xyclopenta[l,2-
d][1,3]dioxol-5-yl)-7H-
pyrolo[2,3-d]pyrimidin-
4-amin va 2-amino-7-
bromoquinolin-3-
cacbonitril

'H NMR (400 MHz,
DMSO-d6) § 8,61 (s,
1H), 8,07 (s, 1H), 7,66 (d,
J =83 Hz, 1H), 7,38 (s,
1H), 7,29 — 7,19 (m, 1H),
7,12 (d, T = 3,5 Hz, 1H),
7,01 (s, 2H), 6,89 (s, 2H),
6,61 (dd, T = 8,7, 3,5 Hz,
1H), 5,21 (d, J = 7,1 Hz,
1H), 5,01 (s, 1H), 4,52
(dd, T =7.0, 1,6 Hz, 1H),
2,89 — 2,83 (m, 2H), 2,31
— 222 (m, 1H), 1,72 —
1,60 (m, 1H), 1,48 (s,
3H), 1,45 — 1,40 (m, 1H),
1,20 (s, 3H), 0,97 — 0,90
(m, 1H), 0,80 — 0,60 (m,
1H); LCMS m/z =482,36
(M+1, 15%)

HN” N 5 5 NN
A
7-(2-((3aR,3bR,4a8S,5R,5aS)-5-
(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyltetra
hydroxyclopropa[3,4]xyclopenta
[1,2-d][1,3]dioxol-3b(3aH)-
yl)etyl)-3-floquinolin-2-amin

7-
((3aR,3bS,4aS,5R,5aS)-
2,2-dimetyl-3b-
vinylhexahydroxyclopro
pa [3,4]xyclopenta[l,2-
d][1,3]dioxol-5-yl)-7TH-
pyrolo[2,3-d]pyrimidin-
4-amin va 7-bromo-3-
floquinolin-2-amin

IH NMR (400 MHz,
DMSO-d6) & 8,07 (s,
1H), 7,77 (d, J= 11,8 Hz,
1H), 7,57 (d, J = 8,2 Hz,
1H), 7,37 (d, J = 1,6 Hz,
1H), 7,20 — 7,09 (m, 2H),
7,01 (s, 2H), 6,71 (s, 2H),
6,60 (d, J= 3,5 Hz, 1H),
521 (dd, J=7.2, 1,3 Hz,
1H), 5,02 (s, 1H), 4,52
(dd, J=17.4, 1,5 Hz, 1H),
2,87 — 2,77 (m, 2H), 2,31
— 220 (m, 1H), 1,70 —
1,60 (m, 1H), 1,48 (s,
3H), 1,46 — 1,43 (m, 1H),
1,20 (s, 3H), 0,96 — 0,92
(m, 1H), 0,82 — 0,69 (m,
1H); LCMS m/z =475,3
(M+1, 100%)

F
HNT N i NN
o__0
X
7-(2-((3aR,3bR,4aS,5R,5aS)-5-
(4-amino-6-metyl-7H-

pyrolo[2,3-d]pyrimidin-7-y1)-
2,2-dimetyltetra

7-
((3aR,3bS,4aS,5R,5aS)-
2,2-dimetyl-3b-
vinylhexahydroxyclopro
pa [3.4]xyclopenta[l,2-
d][1,3]dioxol-5-y1)-6-
metyl-7H-pyrolo[2,3-
d]pyrimidin-4-amin va 7-

LCMS m/z =522,94 (M+,
15%)
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hydroxyclopropa[3,4]xyclopenta
[1,2-d][1,3]dioxol-3b(3aH)-
yl)etyl)-3-clo-5-floquinolin-2-
amin

bromo-3-clo-5-
floquinolin-2-amin

F
HNT N sz NN

6.0

A
7-(2-((3aR,3bR,4aS,5R,5aS)-5-
(4-amino-6-metyl-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-
2,2-dimetyl
tetrahydroxyclopropa[3,4]xyclop
enta[1,2-d][1,3] dioxol-3b(3aH)-
yl)etyl)-3-clo-6-floquinolin-2-
amin

2

7-
((3aR,3bS,4aS,5R,5aS)-
2,2-dimetyl-3b-
vinylhexahydroxyclopro
pa [3,4]xyclopenta[l,2-
d][1,3]dioxol-5-yl)-6-
metyl-7H-pyrolo[2,3-
d]pyrimidin-4-amin va 7-
bromo-3-clo-6-
floquinolin-2-amin

LCMS m/z =522,94 (M+,
10%)

NH,
\
NN

<5><b

7-((3aR,3bR,4aS,5R,5aS)-2,2-
dimetyl-3b-(2-(3-
metylimidazo[ 1,2-a]pyridin-7-
yl)etyl)hexahydro
xyclopropa[3,4]xyclopenta[1,2-
d][1,3]dioxol-5-y1)-7H-
pyrolo[2,3-d]pyrimidin-4-amin

7-((3aR,3bS,4aS,
5R,5aS)-2,2-Di
3b-vinyl
hexahydroxyclopropa
[3,4]xyclo penta[1,2-
d][1,3] dioxol-5-yl)-7H-
pyrolo[2,3-d]pyr imidin-
4-amin va 7-bromo-3-
mety limidazo[1,2-
a]pyridin

metyl-

LCMS m/z=445,3 (M+1,
70%)

F
NH
BrN/Q/\\( 2
HoN N 6><b N A

7-(2-((3aR,3bR,4a8S,5R,5aS)-5-
(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyltetra
hydroxyclopropa[3,4]xyclopenta
[1,2-d][1,3]dioxol-3b(3aH)-
yl)etyl)-3-bromo-6-floquinolin-
2-amin

7-((3aR,3bS,4a8,
5R,5aS)-2,2-Di
3b-vinyl
hexahydroxyclopropa
[3.,4]xyclo penta[1,2-
d][1,3] dioxol-5-yl)-7H-
pyrolo[2,3-d]pyri midin-
4-amin

va 3-bromo-6-flo-7-
iodoq uinolin-2-amin

metyl-

LCMS m/z= 553,20 (M+,
100%)

(Boc)oN

F
Br—y/ Q N/?/\‘/NHz
K\NMM Y
X

B/
(Boo)N SN Br
, 7-((3aR,3bS,4a8,
5R,5aS)-2,2-Di  metyl-
3b-vinyl
hexahydroxyclopropa
[3,4]xyclo penta[1,2-
d][1,3] dioxol-5-yl)-7H-

LCMS m/z =
(M+2, 100%).

755,59
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pyrolo[2,3-d]pyri midin-
4-amin

7-(2-((3aR,3bR,4aS,5R,5 aS)-5-(4-amino-7H-pyrolo[2,3-d]pyrimidin-7-yl)-2,2-dimetyl
tetrahydroxyclopropa[3,4]xyclopenta[ 1,2-d][1,3]dioxol-3b(3 aH)-yl)etyl)-N-isopropyl

)\N N%NHZ
H O><O

7-((3 aR,3bS,4a$,5R,5aS)-2,2-dimetyl-3b-vinylhexahydroxyclopropa[3,4]xyclo
penta[l,2-d][1,3]dioxol-5-y1)-7H-pyrolo[2,3-d]pyrimidin-4-amin (150mg, 0,480mmol)
trong 9-BBN (0,5mol, 3,84ml, 1,921mmol) dugc gia nhiét 6 nhiét do 50°C trong 1 gi¢ dudi

quinolin-2-amin

khi N,. Hon hop phan tmg dugc 1am lanh xudng 25°C, sau d6 kali phosphat ba 1an (510 mg,
2,401 mmol) trong nude (0,5ml) duogc bd sung va khudy trong 30 phut. Dung dich chira 7-
bromo-N-isopropylquinolin-2-amin (0,127g, 0,480mmol) trong THF (3ml) dugc bd sung,
sau d6 bing diclo[1,1'-bis(di-t-butylphosphino)feroxen]Paladi(Il) (6,26 mg, 9,60 pmol).
Hoén hop thu duge duoc khudy & nhiét do 50°C trong 6 gio. Hbn hop phan ing dugce pha
loang bang nuéc (10 ml) va duge chiét bing etyl axetat (10 ml). Céc 16p dugc tach, 16p hitu
co duge rira bing nuée mubi (10 ml) va duge 1am kho trén NaxSO4khan. Lép hitu co duge
loc va dugc cb trong chan khong dé thu duge 1,5g hop chét tho. Phéan du nay dugc tinh ché
bing dung cu combiflash (Rf200, Teledyne/Isco) 1én cot redisep® Rf bang gradien ria giai
(0 dén 10%) 50% NH3/MeOH 7N trong diclometan dé thu duge hop chét néu & tiéu dé
(0,12g, 50,1%) dudi dang chét ban rdn mau vang nhat. LCMS m/z=499,2 (M+1, 40%).

Hop chét trung gian trong bang 8 dugc tdng hop bang quy trinh phan ng tuong ty
nhu duoc st dung déi v6i ché pham chira 7-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin—7-y1)-2,2-dimetyltetrahydroxyclopropa[3,4]Xyclopenta[1,2-
d][l,3]dioxol—3b(3aH)-yl)etyl)-N—isopropquuinolin-2-amin sit dung nguyén li¢u ban dau
thich hop va tai nhiét do thich hop.

Bang 8
CAu tric va tén IUPAC Hop chat trung gian dugc | Dt ligu H NMR &
st dung LCMS
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H 5. o Y
A

7-(2-((3aR,3bR,4a8S,5R,5aS)-5-(4-
amino-7H-pyrolo[2,3-d]pyrimidin-
7-y1)-2,2-dimetyltetra
hydroxyclopropa[3,4]xyclopenta[ 1,
2-d][1,3]dioxol-3b(3aH)-yl)etyl)-
N-xyclobutylquinolin-2-amin

7-((3aR,3bS,4aS,5R, 5aS)-
2,2-dimetyl-3b-
vinylhexahydroxyclopropa
[3,4]xyclopenta[1,2-
d][1,3]dioxol-5-yl)-7H-
pyrolo[2,3-d]pyrimidin-4-
amin va  7-bromo-N-
xyclobutylquinolin-2-amin

LCMS  m/z=511.3
(M+1, 40%)

FF =
7 N NH,

HyN 67<'b N~
7-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-
amino-7H-pyrolo[2,3-d]pyrimidin-
7-y1)-2,2-dimetyltetra
hydroxyclopropa[3,4]xyclopenta[1,
2-d][1,3]dioxol-3b(3aH)-yl)etyl)-3-
(1,1-difloetyl)quinolin-2-amin

7-((3aR,3b8S,4aS,5R,5aS)-
2,2-dimetyl-3b-
vinylhexahydroxyclopropa
[3,4]xyclopenta[1,2-
d][1,3]dioxol-5-yl)-7H-
pyrolo[2,3-d]pyrimidin-4-
amin va 7-bromo-3-(1,1-
difloetyl)quinolin-2-amin

'H NMR (400 Mz,
DMSO-ds) & 8,15 (s,
1H), 8,08 (d, J = 1,4
Hz, 1H), 7,69 (d, J =
8.2 Hz, 1H), 7,38 (s,
1H), 7,22 — 7,11 (m,
2H), 7,01 (s, 2H), 6,61
(dd, J = 3,6, 1,4 Hz,
1H), 6,23 (s, 2H), 5,22
d, J = 7,1 Hz, 1H),
5,02 (s, 1H), 4,53 (d, J
— 7,1 Hz, 1H), 2,92 —
2,78 (m, 2H), 2,32 —
2,22 (m, 1H), 2,08 (t, J
= 19,1 Hz, 3H), 1,74 —
1,60 (m, 1H), 1,48 (s,
3H), 1,46 — 1,41 (m,
1H), 1,24 (s, 3H), 0,97
~ 0,92 (m, 1H), 0,79 —
0,71 (m, 1H); LCMS
m/z =52094 (M,
50%)

NH,
o_ 0O

< H X
7-(2-((3aR,3bR,4aS,5R,5a8)-5-(4-
amino-7H-pyrolo[2,3-d]pyrimidin-
7-y1)-2,2-dimetyltetra
hydroxyclopropa[3,4]xyclopenta[1,
2-d][1,3]dioxol-3b(3aH)-yl)etyl)-
N-(xyclopropylmetyl)quinolin-2-
amin

7-((3aR,3bS,4aS,5R,5aS)-
2,2-dimetyl-3b-
vinylhexahydroxyclopropa
[3,4]xyclopenta[1,2-
d][1,3]dioxol-5-yl)-7H-
pyrolo[2,3-d]pyrimidin-4-
amin va  7-bromo-N-
(xyclopropylmetyl)quinoli
n-2-amin

'H NMR (400 MHz,
DMSO-d6) & 8,08 (s,
1H), 7,78 (d, T = 8,9
Hz, 1H), 7,51 (d, J =
8,1 Hz, 1H), 7,39 (d, J
= 1,6 Hz, 1H), 7,19 —
7,05 (m, 3H), 7,02 (s,
2H), 6,73 (d, T = 8,9
Hz, 1H), 6,61 (d, J =
3,6 Hz, 1H), 5,21 (dd, J
= 72, 1,3 Hz, 1H),
5,02 (s, 1H), 4,52 (dd,
I =723, 1,5 Hz, 1H),
3,26 (t,J=6,1 Hz, 2H),
2,90 — 2,74 (m, 2H),
234 — 222 (m, 1H),
1,75 — 1,59 (m, 2H),
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1,49 (s, 3H), 1,48 —
1,44 (m, 1H), 1,20 (s,
3H), 0,94 (t,J=4,6 Hz,

1H), 0,77 — 0,70 (m,
1H), 0,51 — 0,43 (m,
2H), 0,29 — 0,22 (m,
2H); LCMS m/z =

511,12 (M+1, 100%)

N?\\/NHz

'

7 N T N
0_0

N~
)

7-((3aR,3bR,4aS,5R,5aS)-3b-(2-
(3,3-dimetyl-2-(metylthio)-3H-
indol-6-yl)etyl)-2,2-dimetyl
hexahydroxyclopropa[3,4]xyclopen
ta[1,2-d][1,3] dioxol-5-yl)-7H-
pyrolo[2,3-d]pyrimidin-4-amin

7-((3aR,3bS,4a8S,5R,5aS)-
2,2-dimetyl-3b-
vinylhexahydroxyclopropa
[3.4]xyclopenta[1,2-
d][1,3]dioxol-5-y1)-7H-
pyrolo[2,3-d]pyrimidin-4-
amin

va 6-bromo-3,3-dimetyl-2-
(metylthio)-3H-indol

'H NMR (400 MHz,
DMSO0-d6) § 8,08 (s,
1H), 7,34 — 7,26 (m,
2H), 7,12 (d, J = 3,5
Hz, 1H), 7,08 — 6,94
(m, 3H), 6,61 (d, J =
3,5 Hz, 1H), 522 -
5,15 (m, 1H), 5,02 (s,
1H), 4,52 (dd, J = 7,2,
1,5 Hz, 1H), 2,81 —
2,69 (m, 2H), 2,59 (s,
3H), 2,29 — 2,16 (m,
1H), 1,68 — 1,56 (m,
1H), 1,48 (s, 3H), 1,45
~1,41 (m, 1H), 1,27 (s,
6H), 1,20 (s, 3H), 0,94
(t, J = 4,7 Hz, 1H),
0,80 — 0,71 (m, 1H);

e

N>

A
6'-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-
amino-7H-pyrolo[2,3-d]pyrimidin-
7-y1)-2,2-dimetyltetra
hydroxyclopropa[3,4]xyclopenta[1,
2-d][1,3]dioxol-3b(3aH)-
yDetyl)spiro[xyclobutan-1,3'-
indol]-2'-amin

LCMS m/z =504,31
(M+1, 100%)

7-((3aR,3bS,4aS,5R, 5aS)- |LCMS m/z =4853
2,2-dimetyl-3b- (M+1, 70%)

vinylhexahydroxyclopropa
[3.,4]xyclopenta [1,2-
d][1,3]dioxol-5-yl)-7H-
pyrolo[2,3-d]pyrimidin-4-
amin

va 6'-bromospiro
[xyclobutan-1,3'-indol]-2'-
amin.

3-bromo-7-(2-((3 aR,3bR,4aS,SR,5aS)-5-(4-010-7H-pyr010[2,3-d]pyrimidin—7-y1)-2,2-
dimetyltetrahydroxyclopropa[3,4]xyclopenta[ 1 ,2-d][1,3]dioxol-3b(3aH)-yl)etyl)-N-(4-

metoxybenzyl)quinolin-2-amin
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4-clo-7-((3aR,3bS,4aS,SR,5aS)-2,2—dimetyl-3b-Vinylhexahydroxyclopropa[3,4]
xyclo penta[1,2-d][1,3]dioxol-5-yl)-7H-pyrolo[2,3-d]pyrimidin (2,9g, 8,74mmol) trong 9-
BBN (0,5 mol, 87ml, 43,7mmol) dugc khudy & nhiét 6 70°C trong 1 gio. Hon hop phan
ung dugc lam lanh xudng 25°C, sau d6 kali phosphat ba 1an (5,57g, 26,2mmol) trong nudc
(45ml) dugce bd sung va khudy trong 30 phut. Dung dich chtra 3-bromo-7-iodo-N-(4-
metoxybenzyl)quinolin-2-amin (4,72g, 10,05mmol) trong THF (60ml) dugc bd sung, sau d6
bing PACL(dppf)-CHaClz (0,357g, 0,437mmol). Hn hop thu duge duge khudy ¢ nhiét 4o
70°C trong 3 gid. Hon hop phan ung dugc pha lodng bang nude (50 ml) va duge chiét bang
etyl axetat (50 ml). Céc 16p duoc tach, 16p hitu co duge rira bang nudc mudi (50 ml) va dugc
1am khé trén NaySO4 khan. Lép hitu co dugce loc va duge cd trong chén khong dé thu dugc
3,5g hop chit tho. Phan du nay dugc tinh ché bing dung cu combiflash (Rf200,
Teledyne/Isco) 1én ct redisep® Rf bang gradien rira giéi (0 dén 30%) cla etyl axetat trong
ete diu mo d& thu dugc hop chit néu & tiéu dé (3,1 g, 52,5%) duéi dang chét rin mau tring
nhat. '"H NMR (400 MHz, DMSO-ds) & 8,68 (s, 1H), 8,33 (s, 1H), 7,73 (d, J=3,7 Hz, 1H),
7,56 (4, J= 8,2 Hz, 1H), 7,43 (d, J= 1,6 Hz, 1H), 7,37 - 7,31 (m, 2H), 7,25 - 7,12 (m, 1H),
7,15 (dd, J = 8,2, 1,6 Hz, 1H), 6,90 — 6,83 (m, 2H), 6,70 (d, J= 3,7 Hz, 1H), 5,27 (dd, J=
72, 1,3 Hz, 1H), 5,12 (s, 1H), 4,71 — 4,56 (m, 3H), 3,70 (s, 3H), 2,90 - 2,75 (m, 2H), 2,38 -
2,26 (m, 1H), 1,63 — 1,58 (m, 1H), 1,55 — 1,51 (m, 1H), 1,49 (s, 3H), 1,20 (s, 3H), 0,95 (t,J
= 4,7 Hz, 1H), 0,79 — 0,72 (m, 1H); LCMS m/z =674,1 (M-1, 100%).

Hop chét trung gian trong bang 9 duogc tbng hop bang quy trinh phan Gng tuong tu
nhu dugc st dung dbi v6i ché phdm chira 3-bromo-7-(2-((3aR,3bR,4a8S,5R,5a8)-5-(4-clo-
7H-pyrolo[2,3-d]pyrimidin—7-yl)-2,2-dimetyltetrahydroxyclopropa[3,4]Xyclo penta[1,2-
d][1,3]dioxol-3b(3 aH)-yl)etyl)-N-(4-metoxybenzyl)quinolin-2-amin st dung nguyén liéu

ban dau thich hop.
Bang 9
Céu tric va tén ITUPAC Hop chét trung gian dugc sir | Dit ligu 'H NMR &
dung LCMS
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5
Cl—/ N Cl

H o__0O

X

3-clo-7-(2-
((3aR,3bS,4aS,5R,5aS)-5-(4-clo-
7H-pyrolo[2,3-d]pyrimidin-7-yl)-
2,2-
dimetyltetrahydroxyclopropa[3,4]
xyclopenta[1,2-d][1,3]dioxol-
3b(3aH)-yl)propyl)-5-flo-N-(4-
metoxybenzyl)quinolin-2-amin

4-clo-7-
((3aR,3bR,4aS,5R,5aS)-2,2-
dimetyl-3b-(prop-1-en-2-
yl)hexahydroxyclo
propa[3,4]xyclopenta[1,2-
d][1,3]dioxol-5-yl)-7H-
pyrolo[2,3-d]pyrimidin va 7-
bromo-3-clo-5-flo-N-(4-
metoxybenzyl)quinolin-2-
amin

LCMS m/z =662,10
(M+, 100%)

=
WV,
Cl—/ N cl
A
3-clo-7-(2-
((3aR,3bS,4aS,5R,5a8)-5-(4-clo-
7H-pyrolo[2,3-d]pyrimidin-7-yl)-
2,2-
dimetyltetrahydroxyclopropa[3,4]
xyclopenta[1,2-d][1,3]dioxol-
3b(3aH)-yl)-2-xyclopropyletyl)-5-
flo-N-(4-metoxybenzyl)quinolin-
2-amin

4-clo-7-
((3aR,3bR,4aS,5R,5aS)-3b-
(1-xyclopropylvinyl)-2,2-
dimetylhexahydroxycloprop
a[3,4]xyclopenta[1,2-
d][1,3]dioxol-5-yl)-7H-
pyrolo[2,3-d]pyrimidin

va  7-bromo-3-clo-5-flo-N-
(4-metoxybenzyl)quinolin-2-
amin

"H NMR (400 MHz,
DMSO-ds) 5 8,62 (s,
1H), 8,16 (d, J= 3,6
Hz, 1H), 7,78 — 7,71
(m, 1H), 7,61 (dd,J=
10,1, 5,1 Hz, 1H),
7,40 — 7,30 (m, 3H),
7,09 — 7,03 (m, 1H),
6,86 (dd, J = 8,6, 3,2
Hz, 2H), 6,78 -
6,74(m, 1H), 5,53 (t,
J=1,2 Hz, 2H), 5,34
(d, J = 7,0 Hz, 1H),
5,16 (s, 1H), 4,63 (d,
J=6,5Hz, 1H), 3,70
(s, 3H), 2,98 — 2,88
(m, 2H), 1,73 — 1,68
(m, 1H), 1,53 (d, J =
7.4 Hz, 4H), 1,26 -
1,22 (m, 4H), 0,91 —
0,86 (m, 1H), 0,63 —
0,55 (m, 1H), 0,43 —
0,33 (m, 2H), 0,22 —
0,12 (m, 2H).

3-bromo-7-(2-
((3aR,3bS,4aS,5R,5aS)-5-(4-clo-
7H-pyrolo[2,3-d]pyrimidin-7-yl)-
2,2-dimetyltetra
hydroxyclopropa[3,4]xyclopenta[
1,2-d][1,3]dioxol-3b(3aH)-
yl)propyl)-N-(4-
metoxybenzyl)quinolin-2-amin

4-clo-7-
((3aR,3bR,4aS,5R,5aS)-2,2-
dimetyl-3b-(prop-1-en-2-
yl)hexahydroxyclo
propa[3,4]xyclopenta[1,2-
d][1,3]dioxol-5-yl)-7H-
pyrolo[2,3-d]pyrimidin va 3-
bromo-7-iodo-N-(4-
metoxybenzyl)quinolin-2-
amin

LCMS m/z = 687,98
(M-1, 80%); 689,98
(M+1, 100%)
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7-(2-((3aR,3bR,4a8S,5R, 5aS)-5-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-yl)-2,2-
dimetyltetrahydroxyclopropa[3,4]xyclopenta[1,2-d][1,3]dioxol-3b(3 aH)-yl)etyl)-8-

N N S p NN
)

4-clo-7-((3aR,3b8S,4aS,5R,5a8)-2,2-dimetyl-3b-vinylhexahydroxyclopropa[ 3,4]
xyclo penta[1,2-d][1,3]dioxol-5-yl)-7H-pyrolo[2,3-d]pyrimidin (0,38g, 1,145mmol) trong
9-BBN (0,5 mol, 9,16 ml, 4,58 mmol) dugc khudy & nhiét d6 70°C trong 8 gio. Hén hop

floquinolin-2-amin

phéan tng duoc lam lanh xudng 25°C, sau kali phosphat ba 14n (0,729g, 3,44mmol) trong
nudc (6ml) dugce bd sung va khudy trong 30 phut. Dung dich chira 7-bromo-8-floquinolin-
2-amin (0,304g, 1,26mmol) trong THF (30ml) duoc bd sung, sau d6 bang [1,1'-bis(di-tert-
butylphosphino) feroxen] diclopaladi(Il) (0,022g, 0,034mmol). Hon hop thu dugc dugc
khudy & nhiét d6 70°C trong 7 gio. Hon hop phan tng dugc pha lodng bang nude (20 ml) va
duoc chiét bang etyl axetat (20 ml). Cac 16p duoc tach, 16p hiru co dugce rira bing nudc mubi
(20 ml) va dugc 1am khd trén NaxSO4 khan. Lép hitu co duoc loc va dugc cb trong chin
khong dé thu dugc 0,5g hop chét tho. Phan du nay dugc tinh ché bang dung cu combiflash
(Rf200, Teledyne/Isco) 1én cot redisep® Rf bang gradien rira gii (0 dén 50%) clia etyl axetat
trong ete diu mo @8 thu duge hop chét néu & tiéu dé (0,12g, 21,21%) dudi dang chét rin mau
tring nhat. "H NMR (400 MHz, DMSO0-d6) & 8,67 (s, 1H), 7,87 (d, ] = 8,8 Hz, 1H), 7,75 (d,
J=3.,6 Hz, 1H), 7,36 (d, ] = 8,1 Hz, 1H), 7,14 — 7,05 (m, 1H), 6,79 — 6,70 (m, 2H), 6,64 (s,
2H), 5,27 (d, J = 7,2 Hz, 1H), 5,13 (s, 1H), 4,69 (d, J] = 7,2 Hz, 1H), 2,96 — 2,77 (m, 2H),
2,31 — 2,22 (m, 1H), 1,70 — 1,60 (m, 1H), 1,59 — 1,54 (m, 1H), 1,50 (s, 3H), 1,21 (s, 3H),
0,99 (t, J = 4,7 Hz, 1H), 0,83 — 0,77 (m, 1H); LCMS m/z =494 (M, 100%)

Hop chét trung gian trong bang 10 dugc tdng hop bang quy trinh phan tmg twong ty
nhu duoc st dung ddi véi ché phdm chira 7-(2-((3aR,3bR.4aS,5R,5aS)-5-(4-clo-7H-
pyr010[2,3-d]pyrimidin—7-y1)-2,2—dimetyltetrahydroxyclopropa[3,4]xyclopenta[1,2-
d[1,3]dioxol-3b(3aH)-yl)etyl)-8-floquinolin-2-amin s dung nguyén li¢u ban dAu thich hop
va tai nhiét d6 thich hop.
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7 N Cl

N 6><’b ~
7-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-
clo-7H-pyrolo[2,3-d]pyrimidin-7-
yl)-2,2-dimetyltetrahydroxyclopropa
[3,4]xyclopenta[1,2-d][1,3]dioxol-
3b(3aH)-yl)etyl)-N-metylquinolin-
2-amin

((3aR,3bS,4aS,5R,5
aS)-2,2-dimetyl-3b-
vinylhexahydro
xyclopropa[3,4]xycl
openta[1,2-
d][1,3]dioxol-5-yl)-
7H-pyrolo[2,3-
d]pyrimidin va 7-
bromo-N-
metylquinolin-2-
amin

Béang 10
CAu trac va tén IUPAC Hop chét trung gian | Dit liéu 'H NMR va LCMS
dugc sut dung

N@\(Q 4-clo-7- 'H NMR (400 MHz,
IS ARG ((3aR,3bS,4aS,5R,5 | cloroform-d) § 8,68 (s, 1H),
N 6 o ¥ aS)-2,2-dimetyl-3b- | 7,82 (d, J= 8,9 Hz, 1H), 7,60
X vinylhexahydro (d, J= 1,5 Hz, 1H), 7,54 (d, J
7-(2-((3aR,3bR,4aS,5R,5a8)-5-(4- | xyclopropa[3,4]xycl | = 8,1 Hz, 1H), 7,41 - 7,33 (m,
clo-7H-pyrolo[2,3-d]pyrimidin-7- | openta[1,2- 2H), 7,21 7,14 (m, 2H), 6,97
y)-2,2- d][1,3]dioxol-5-y1)- | — 6,84 (m, 2H), 6,65 — 6,57
-dimetyltetrahydroxyclopropa[3,4] | 7H-pyrolo[2,3- (m, 2H), 5,23 (dd, J= 17,3, 1,4
xyclopenta[1,2-d][1,3]dioxol- dlpyrimidin & 7- | Hz, 1H), 5,15 (s, 1H), 4,70 —
3b(3aH)-yDetyl)-N-(4- bromo-N-(4- 4,62 (m, 3H), 3,83 (s, 3H),
metoxybenzyl)quinolin-2-amin metoxybenzyl)quin | 3,11 — 2,86 (m, 2H), 2,48 —
olin-2-amin 2,37 (m, 1H), 1,83 — 1,76 (m,
1H), 1,55 (s, 3H), 1,50 (dd, J
= 4,8, 1,5 Hz, 1H), 1,28 (s,
3H), 1,16 (t, J = 5,0 Hz, 1H),
0,86 - 0,78 (m, 1H); LCMS

m/z = 596,20 (M+, 100%)
4-clo-7- TH NMR (400 MHz, DMSO-

de) 8 8,69 (s, 1H), 7,77 (d, J=
8,9 Hz, 1H), 7,74 (d, J = 3,7
Hz, 1H), 7,51 (d, J = 8,1 Hz,
1H), 7,41 (d, J= 1,6 Hz, 1H),
7,07 (dd, J= 8,1, 1,7 Hz, 1H),
6,93 (d, J=5,9 Hz, 1H), 6,71
(d, J= 3,6 Hz, 1H), 6,67 (d,J
= 8,9 Hz, 1H), 5,27 (dd, J =
7,2, 1,3 Hz, 1H), 5,13 (s, 1H),
4,67 (dd, J=1,3, 1,5 Hz, 1H),
2,88 (d, J=4,7 Hz, 3H), 2,85
— 2,74 (m, 2H), 2,36 — 2,30
(m, 1H), 1,71 — 1,65 (m, 1H),
1,57 — 1,52 (m, 1H), 1,50 (s,
3H), 1,21 (s, 3H), 0,96 (t, J=
4,7 Hz, 1H), 0,82 — 0,76 (m,
1H); LCMS m/z=490,24
(M-+, 60%)
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7-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-
clo-7H-pyrolo[2,3-d]pyrimidin-7-
y1)-2,2-dimetyltetrahydroxyclo
propa[3,4] xyclopenta[1,2-
d][1,3]dioxol-3b(3aH)-yl)etyl)-N-
(4-metoxybenzyl)quinazolin-2-amin

4-clo-7-
((3aR,3bS,4aS,5R,5
aS)-2,2-dimetyl-3b-
vinylhexahydro
xyclopropa[3,4]xycl
openta[1,2-
d][1,3]dioxol-5-yl)-
7TH-pyrolo[2,3-
d]pyrimidin va 7-
bromo-N-(4-
metoxybenzyl)quin
azolin-2-amin

TH NMR (400 MHz, DMSO-
ds) 6 9,04 (s, 1H), 8,68 (s,
1H), 7,79 (s, 1H), 7,74 (d, J=
3,7 Hz, 1H), 7,69 (d, J = 8,2
Hz, 1H), 7,35 (s, 1H), 7,30 (d,
J=28,2Hz, 2H), 7,17 (dd, J =
8,3, 1,6 Hz, 1H), 6,89 — 6,83
(m, 2H), 6,71 (d, J = 3,7 Hz,
1H), 5,27 (d, J=17,1 Hz, 1H),
5,13 (s, 1H), 4,71 — 4,64 (m,
1H), 4,52 (d, J= 6,3 Hz, 2H),
3,71 (s, 3H), 2,90 — 2,80 (m,
2H), 2,37 -2,27 (m, 1H), 1,67
- 1,62 (m, 1H), 1,56 — 1,52
(m, 1H), 1,49 (s, 3H), 1,20 (s,
3H), 0,95 (t, J= 4,6 Hz, 1H),
0,79 — 0,74 (m, 1H); LCMS
m/z =597,3 M+, 100%)

F
4
=~ a \
HN N S N N
2 0_0

A
3-clo-7-(2-((3aR,3bR,4aS,5R,5aS)-
2,2-dimetyl-5-(4-metyl-7H-
pyrolo[2,3-d]pyrimidin-7-
yl)tetrahydroxyclo
propa[3,4]xyclopenta[1,2-
d][1,3]dioxol-3b(3aH)-yl)etyl)-5-
floquinolin-2-amin

7-
((3aR,3bS,4aS,5R,5
aS)-2,2-dimetyl-3b-
vinylhexahydroxycl
opropa
[3,4]xyclopenta[1,2
-d][1,3]dioxo0l-5-
yl)-4-metyl-7H-
pyrolo[2,3-
d]pyrimidin va 7-
bromo-3-clo-5-
floquinolin-2-amin

LCMS m/z =508,19 (M+,
80%)

7-(1-((3aS,4R,6aR)-4-(4-clo-7H—pyr010[2,3-d]pyrimidin-7-y1)—2,2-dimetyl-3 a,6a-dihydro-

4H-xyclopenta[d][1,3] dioxol-6-yl)etoxy)-N-metylquinolin-2-amin

Cl

B sung tir tr DEAD (0,283ml, 1,787mmol) vao dung dich da khudy chia 1-
((3aS,4R,6aR)-4-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-dimety1-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-yl)etan-1-ol (0,2g, 0,596 mmol), 2-(metylamino) quinolin-7-ol
(0,145g, 0,834mmol) va triphenylphosphin (0,469g, 1,787mmol) & nhiét do 0°C va khudy

trong 30 phut. Hon hop thu duge duogc khudy & nhiét 6 25°C trong 1 gi¢. Dung mdi dugc

lam bay hoi duéi didu kién 4p sut giam va phén du duge tinh ché bang dung cu combiflash
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(Rf200, Teledyne/Isco) 1én cdt redisep® R bang gradien rira giai (0 dén 20%) ctia etyl axetat
trong ete diu mo dé thu dugc hep chét néu & tiéu dé (0,1g, 34,1%) dudi dang chit rin mau
trng nhat. LCMS m/z = 492,2 (M+, 100%).

7-(((3aS,4R, 6aR)-4-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-dimetyl-3a,6a-dihydro-
4H-xyclopenta[d][1,3]dioxol-6-yl)metoxy)-N-metylquinolin-2-amin

7 N
-~ R N
N o><o e

B4 sung DEAD (0,369ml, 2,331mmol) nhé giot vao dung dich da khudy chua
((3aR,6R,6aS)-6-(4-clo-7H-pyrolo[2,3-d]pyrimidin—7-yl)-2,2-dimetyl-6,6a—dihydro-3aH-
xyclopenta[d][1,3]dioxol-4-yl)metanol (0,25g, 0,777mmol), 2-(metylamino) quinolin-7-ol
(0,338g, 1,942mmol) va triphenylphosphin (0,611g, 2,33 1mmol) trong THF (20ml) & nhi€t
d6 0°C. Hdn hop thu duge duge khudy & nhiét @6 25°C trong 20 gio. Dung mdi dugc lam
bay hoi duéi didu kién 4p suit giam va phéan du duge tinh ché bing dung cu combiflash
(Rf200, Teledyne/Isco) 1én cot redisep® Rf bang gradien rira giai (0 dén 70%) cua etyl axetat
trong ete diu mo (0,2 g, 53,9%) dudi dang chét rin mau trang nhat. 'H NMR (400 MHz,
DMSO0-d6) 5 8,66 (s, 1H), 7,74 (d, I = 8,8 Hz, 1H), 7,53 (d, ] = 1,7 Hz, 1H), 7,51 (d,J=3,5
Hz, 1H), 7,07 (d, J = 2,5 Hz, 1H), 6,95 (d, ] = 5,0 Hz, 1H), 6,85 (dd, J = 8,7, 2,5 Hz, 1H),
6,69 — 6,51 (m, 2H), 5,87 (s, 1H), 5,78 (s, 1H), 5,55 — 5,42 (m, 1H), 5,04 — 4,85 (m, 2H),
4,74 — 4,63 (m, 1H), 2,89 (d, T = 4,7 Hz, 3H), 1,49 (s, 3H), 1,24 (s, 3H); LCMS m/z =479,3
(M+1, 100%).

3-bromo-7-(((3aR,3bR,4aS,5R,5a8S)-5-(4-clo-7H-pyrolo[2,3 -d]pyrimidin-7-yl)-2,2-
dimetyltetrahydroxyclopropa[3,4]xyclopenta[1,2-d][1,3] dioxol-3b(3aH)-yl)metoxy)-N-(4-

metoxybenzyl)quinolin-2-amin
Br/f N L _Cl
KJQO 1
PMB~ N N~
“ e

B sung DEAD (0,106ml, 0,670mmol) nhé giot vao dung dich da khudy chira
((3aR,3bR,4aS,5R,5aS)-5-(4-clo-7H-pyrolo[2,3-d]pyrimidin—7-yl)—2,2-dimety1tetra
hydroxyclopropa[3,4]xyclopenta[1,2-d][1,3]di0xol-3b(3aH)-yl)rnetanol (0,09¢,
0,268mmol), 3-bromo-2-((4-metoxybenzyl)amino)quinolin-7-ol (0,106g, 0,295mmol) va
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triphenylphosphin (0,176g, 0,670mmol) trong THF (8 ml), ¢ nhiét d6 0°C va khudy trong
30 phut. Hon hop thu duge khudy & nhiét d 25°C trong 14 gid. Dung mdi dugc lam bay hoi
dudi didu kién ap suét gidm va phan du dugc tinh ché bing dung cu combiflash (Rf200,
Teledyne/Isco) 1én cot redisep® Rf bang gradien rira giai (0 dén 60%) cua etyl axetat trong
ete diu mo (0,12g, 66,1%) dudi dang chit rin mau tring nhat. LCMS m/z= 677,97 (M+1,
100%).

3-bromo-7-((E)-1-((3aR,3bS,4aS,5R,5aS)-5-(4-clo-7TH-pyrolo[2,3 -d]pyrimidin-7-yl)-2,2-
dimetyltetrahydroxyclopropa[3,4]xyclopenta[1,2-d][1,3] dioxol-3b(3aH)-yl)prop-1-en-2-
y1)-N-(4-metoxybenzyl)quinolin-2-amin

Br—~/ O N— Cl
<
PMB\N N N B NQ/N
H O><O

Hon hop chira 4-clo-7-((3aR,3bR,4a8,5R,5a8S)-3b-((E)-2-iodoprop-1-en-1-y1)-2,2-
dimetylhexahydroxyclopropa[3,4]xyclopenta[1,2-d][1 ,3]dioxol-5-y1)-7H-pyrolo [2,3-
d]pyrimidin (0,12g, 0,254mmol), triphenylphosphin (6,67mg, 0,025mmol), 3-bromo-N-(4-
metoxybenzyl)-7-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)quinolin-2-amin (0,179g,
0,382mmol), natri cacbonat (0,054g, 0,509mmol) va Pd(OAc), (2,86mg, 0,013mmol) trong
DMF (4ml) va nude (1 ml) dugc khudy & nhiét d§ 25°C trong 16 gio. Hon hop phan tng
dugc pha lodng bang nudc (20 ml) va dugc chiét bang etyl axetat (20 ml). Cac 16p duoc téch,
16p hitu co dugc rira bang nudc mudi (20 ml) va duge 1am kho trén Na;SO4 khan. Lép hiru
co duoc loc va duge cd trong chan khong dé thu dugce 0,3g hop chét tho. Phan du nay dugc
tinh ché bing dung cu combiflash (Rf200, Teledyne/Isco) 1én cot redisep® Rf bang gradien
rira giai (0 dén 15%) ciia etyl axetat trong ete ddu mo dé thu duge hop chit néu & tiéu dé

(0,13g, 74,4%) dudi dang chit rdn mau trdng nhat. LCMS m/z = 687,98 (M+1, 100%).

N7-(((3 aS,4R,6aR)-4-(4-clo-7H—pyrolo[2,3-d]pyrimidin-7-yl)-2,2-dimetyl-3 a,6a-dihydro-
4H-xyclopenta[d][1 ,3]dioxol-6-yl)metyl)-N2-(4-metoxyb enzyl)quinolin-2,7-diamin

J N. Gl
PMB~ N L N~
: e N

Bé sung axit axetic (0,lmL) & nhigt do 25°C vao dung dich da khudy chtra
(3aS,4R,6aR)-4-(4-c10-7H-pyrolo[2,3-d]pyrimidin—7-yl)-2,2-dimetyl-3a,6a-dihydro-4H-
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xyclopenta[d][1,3]dioxol-6-carbaldehyt (0,18g, 0,563mmol) va N2-(4-
metoxybenzyl)quinolin-2,7-diamin (0,157g, 0,563mmol) trong metanol (5ml) va khudy
trong 2 gid. Natri xyanoborohydrua (0,106g, 1,689mmol) dugc bd sung khudy trong 16 gio.
Phan Gng dugc dung bing cach bd sung NH4Cl bdo hoa (15mL). Hon hop phan tng dugce
c6 du6i didu kién &p suét giam va phan du dugc pha loang bang etyl axetat (40mL). Pha hitu
co duge rira bing nude (30ml), natri bicacbonat chira nuéc béo hoa (3 Oml) va nuée mudi
(30ml) 14n luot. Lam kho 16p hitu co trén NaSO4 khan, loc va dugc c6 duéi didu kién ap
suét giam dé thu dugc 0,2g hop chét thd. Phan du nay dugc tinh ché bing dung cu combiflash
(Rf200, Teledyne/Isco) 1én cot redisep® Rf bing gradien rira giai (0 dén 15%) ctia metanol
trong diclometan dé thu duge hop chét néu & tiéu dé (0,15g, 45,7%) dudi dang chét rin mau
vang nhat. '"H NMR (400 MHz, DMSO0-d6) & 8,66 (s, 1H), 7,59 (d, ] = 8,8 Hz, 1H), 7,48 (d,
7 =3,7 Hz, 1H), 7,30 (m, 3H), 7,10 (t, J = 5,8 Hz, 1H), 6,92 - 6,86 (m, 2H), 6,65 (dd, J =
8,6, 2,3 Hz, 1H), 6,57 (d, ] = 2,2 Hz, 1H), 6,51 (d, ] = 3,7 Hz, 1H), 6,45 (d, T=8,7 Hz, 1H),
5,72 (s, 1H), 5,69 (s, 1H), 5,38 (d, ] = 5,7 Hz, 1H), 4,65 — 4,52 (m, 1H), 4,55 (d, J = 5,8 Hz,
2H), 4,13 — 3,93 (m, 3H), 3,72 (s, 3H), 1,48 (s, 3H), 1,30 (s, 3H); LCMS m/z = 583,4 (M+,
100%).

N7-(((3 aS,4R,6aR)-4-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-dimetyl-3 a,6a-dihydro-
4H-xyclopenta[d][1,3] dioxol-6-yl)metyl)-N2-(4-metoxybenzyl)-N7 -metylquinolin-2,7-

diamin

ﬁ\Q Y
PMB\” N \ SXB NN
B& sung tir tir K2COs (0,058g, 0,420mmol) & nhiét d6 0°C vao dung dich da khudy
chita N2-(4-metoxybenzyl)-N7 -metylquinolin-2,7-diamin trong DMF (2 ml) sau d6 bang
((3aS,4R,6aR)-4-(4-clo-7H-pyrolo[2,3-d]pyrimidin—7 -yl)-2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3] dioxol-6-yl)metyl 4-metylbenzensulfonat (0,1g, 0,210mmol) va khudy
hdn hgp phan tng trong 10 phut. Hon hop thu dugce dugc khudy & nhiét do 25°C trong 16
gio. Hon hop phan tng duge pha loang bang nudc (20ml) va duge chiét bing etyl axetat
(20ml). Cac 16p dugc tach, 16p hitu co dugc rira bing nuéc mudi (20 ml) va dugc 1am khd
trén NazSOs khan. Lép hitu co duge loc va duge cd trong chan khong dé thu duge 0,3g hop
chét thd. Phin du nay duge tinh ché bing dung cu combiflash (Rf200, Teledyne/Isco) 1én
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cot redisep® Rf bang gradien rira giai (0 dén 7%) cua etyl axetat trong ete diu mo dé thu
duoc hop chit néu & tiéu dé (0,025g, 19,93%) lam déu khong mau. LCMS m/z = 597,29
(M+, 80%).

7-((((3 a$S,4R,6aR)-4-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-dimetyl-3 a,6a-dihydro-
4H-xyclopenta[d][1,3] dioxol-6-yl)metyl)thio)-N-(4-metoxybenzyl)quinolin-2-amin

z N— Cl
QQ SAQ’ &
PMB- N B N~ N

H

Bb sung Cs2COs3 (302mg, 0,928mmol) va ((3aS,4R,6aR)-4-(4-clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-dimetyl-3 a,6a-dihydro-4H-xyclopenta[d][1,3] dioxol-6-yl)metyl 4-
metylbenzensulfonat (201mg, 0,422mmol) vao dung dich da khudy chira 2-((4-
metoxybenzyl)amino)quinolin-7-thiol (125mg, 0,422mmol) trong DMSO (3 ml) & nhiét do
0°C. Han hop thu duge dwge khudy & nhiét do 25°C trong 3 gio. Hon hop phan tmg dugc
pha lodng bang nudc (20ml) va duge chiét bang etyl axetat (20ml). Cac 16p duoc tach, 16p
hitu co dugc rira bing nuéce mubdi (20 ml) va dugc 1am kho trén Na;SO4 khan. L6p hiru co
dugc loc va dugc co trong chin khong dé thu duge 0,3g hop chét tho. Phan du nay dugc tinh
ché bing dung cu combiflash (Rf200, Teledyne/Isco) 1én cot redisep® Rf bing gradien ria
giai (0 dén 20%) clia etyl axetat trong ete diu mé dé thu dugc hop chét néu & tiéu dé (0,112g,
44.3%) dudi dang chét rén mau tring nhat. 'H NMR (400 MHz, DMSO-d6) 3 8,60 (s, 1H),
7,85 (d, T = 8,9 Hz, 1H), 7,60 — 7,48 (m, 3H), 7,33 — 7,26 (m, 2H), 7,19 (dd, J = 8,3, 1,9 Hz,
1H), 6,85 — 6,79 (m, 3H), 6,48 (d, J = 3,7 Hz, 1H), 6,06 (d, J = 3,6 Hz, 1H), 5,72 (s, 1H),
5,65 (s, 1H), 5,43 (d, ] = 5,7 Hz, 1H), 4,54 (d, ] = 5,7 Hz, 2H), 4,48 (d,J=5,7Hz, 1H), 4,22
(d, J = 15,3 Hz, 1H), 3,77 — 3,70 (m, 1H), 3,68 (s, 3H), 1,43 (s, 3H), 1,28 (s, 3H); LCMS
m/z = 600,21 (M+, 100%).

3-clo-7-(1-((3 aS,4R,6aR)-4-(4-clo-7H—pyrolo[2,3-d]pyrimidin-7-y1)-2,2-dimety1-3 a,6a-
dihydro-4H-xyclopenta[d][1,3]dioxol-6—yl)etoxy)-5-ﬂo-N—(4-metoxybenzyl) ‘quinolin-2-

F
Cl—/ N. L _Cl
@f@‘ Py
PMB~y” =N 1 N
H O><O

amin

N~
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B sung DEAD (0,990 ml, 6,25 mmol) nhé giot vao dung dich da khudy chira 1-
((3aS,4R,6aR)-4-(4-clo-7TH-pyrolo[2,3-d]pyrimidin-7-yl)-2,2-dimetyl-3 a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-yl)etan-1-ol (0,7g, 2,085mmol), 3-clo-5-flo-2-((4-
metoxybenzyl)amino)quinolin-7-o1 (0,416g, 1,251mmol) va triphenylphosphin (1,640g,
6,25mmol) trong THF (10ml), & nhi¢t 4§ 0°C va khudy trong 30 phut. Hon hop thu duge
khudy & nhiét d6 25°C trong 16 gid. Dung mdi dugc lam bay hoi dudi didu kién ap suét giam
va phan du nay dugc tinh ché bing dung cu combiflash (Rf200, Teledyne/Isco) 1€n cot
redisep® Rf bang gradien rira giai (0 dén 15%) cia etyl axetat trong ete diu mé dé thu duoc
hop chét néu & tiéu d& (0,5, 36,9 % yield) dudi dang chét ran mau tring nhat. LCMS m/z =
650,3 (M+, 100%).

3-clo-7-(((3a8S,4R,6aR)-4-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7 -yl)-2,2-dimetyl-3a,6a-
dihydro-4H-xyclopenta[d][1,3]dioxol—6-y1)metoxy)-5-ﬂo-N-(4-metoxybenzyl)quinolin-2-

F
Cl—7 N_ Cl
" K\IQO C Y
P B\ - - N
N dxb e

amin

N

Xesi cacbonat (558 mg, 1,713 mmol) dugc bd sung vao dung dich chira
((3aS,4R,6aR)-4-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-dimety1-3 a,6a-dihydro-4H-
xyclopenta[d] [1,3]dioxol-6-yl)metyl 4-metylbenzensulfonat (272 mg, 0,571 mmol) va 3-
clo-5-flo-2-((4-metoxybenzyl)amino) quinolin-7-ol (190 mg, 0,571 mmol) trong DMF (4
ml) & nhiét d6 0°C va khudy & nhiét d6 25°C trong 1 gid. Nude da lanh (20ml) dugc bd sung
vao hdn hop phén Gng va khudy trong 10 phut, phan rin da két taa duoc loc, dugce rira bing
nuée va 1am kho trong chan khong dé thu dugc hop chét néu & tiéu dé (300 mg, 83%) dudi
dang chét rdn mau nau. 'H NMR (400 MHz, DMSO-d6) § 8,64 (s, 1H), 8,11 (s, 1H), 7,65 (t,
J=6,1 Hz, 1H), 7,50 (d, ] = 3,7 Hz, 1H), 7,36 — 7,30 (m, 2H), 6,94 (d, T = 2,3 Hz, 1H), 6,89
— 6,79 (m, 3H), 6,60 (d, J = 3,7 Hz, 1H), 5,87 (s, 1H), 5,78 (s, LH), 5,48 (d, J=5,7 Hz, 1H),
5,05 — 4,89 (m, 2H), 4,70 (d, J = 5,7 Hz, 1H), 4,64 (d, J = 6,1 Hz, 2H), 3,71 (s, 3H), 1,45 (s,
3H), 1,30 (s, 3H); LCMS m/z =636,34 (M+, 100%).

Hop chét trung gian trong bang 11 dugc tbng hop bang quy trinh phan Gng twong tu
nhu dugc st dung ddi véi ché phdm chira 3-clo-7-(((3aS,4R,6aR)-4-(4-clo-7H-pyrolo[2,3-
d]pyrimidin-7-y1)-2,2-dimetyl-3 a,6a-dihydro-4H-xyclopenta[d][1,3]dioxol-6-yl)metoxy)-5-
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flo-N-(4-metoxybenzyl)quinolin-2-amin sir dung nguyén li€u ban déu thich hop va tai nhiét
do thich hop.

Bang 11

CAu tric va tén TUPAC

Hop chit trung gian
duoc st dung

Dit liéu 'H NMR va
LCMS

F
—\ K
Cl\ﬁb\o A@NQ/\\( PMB
PHE~ N & b N N
X

3-clo-5-flo-N-(4-metoxybenzyl)-
7-(((3aS,4R,6aR)-4-(4-((4-
metoxybenzyl)amino)-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-
2,2,5-trimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)metoxy)quinolin-2-amin

((3aS,4R,6aR)-4-(4-
((4-
metoxybenzyl)amino)-
7TH-pyrolo[2,3-
d]pyrimidin-7-yl)-
2,2,5-trimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dio
xol-6-yl)metyl 4-
metylbenzensulfonat
va  3-clo-5-flo-2-((4-
metoxybenzyl)amino)
quinolin-7-ol

LCMS m/z=751,61
(M+, 100%).

Ci/ N?\(cn
PMB o><o
3-clo-7-((((3aS,4R,6aR)-4-(4-clo-
7H-pyrolo[2,3-d]pyrimidin-7-y1)-
2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yDmetyl)thio)-N,N-bis(4-
metoxybenzyl)quinolin-2-amin

((3aS,4R,6aR)-4-(4-
clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dio
xo0l-6-yl)metyl 4-
metylbenzensulfonat
va 2-(bis(4-
metoxybenzyl)amino)-
3-cloquinolin-7-thiol

'H NMR (400 MHz,
DMSO0-d6) 6 8,53 (s,
1H), 8,41 (s, 1H), 7,74
(d, J = 8,6 Hz, 1H),
7,67 (d, J = 1,8 Hz,
1H), 7,43 (dd, J = 8,5,
1,9 Hz, 1H), 7,26 —
7,20 (m, 4H), 6,81 —
6,75 (m, 4H), 6,38 (d,
J =3,7 Hz, 1H), 5,98
(d, J = 3,6 Hz, 1H),
5,72 (s, 1H), 5,63 (s,
1H), 5,44 (d, J = 5,7
Hz, 1H), 4,57 — 4,42
(m, 5H), 4,28 (d, J =
15,4 Hz, 1H), 3,82 —
3,76 (m, 1H), 3,64 (s,
6H), 1,42 (s,3H), 1,28
(s, 3H); LCMS m/z
=754,49 (M+, 100%)

N 6o "
X

7-((((3aR,3bS,4aS,5R,5aS)-5-(4-
clo-7H-pyrolo[2,3-d]pyrimidin-7-
yl)-2,2-
dimetyltetrahydroxyclopropa[3,4]

PMBHN

((3aR,3bR,4aS,5R,5aS
)-5-(4-clo-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyltetrahydroxycl
opropa[3,4]xyclopenta
[1,2-d][1,3]dioxol-
3b(3aH)-yDmetyl  4-

'H NMR (400 MHz,
cloroform-d) & 8,68
(s, 1H), 7,76 (d, J =
8,9 Hz, 1H), 7,64 (d,J
=1,8 Hz, 1H), 7,48 (d,
J = 8,3 Hz, 1H), 7,39
(d, J = 3,6 Hz, 1H),
7,37 — 7,32 (m, 2H),
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xyclopenta[1,2-d][1,3]dioxol-
3b(3aH)-yl)metyl)thio)-N-(4-
metoxybenzyl)quinolin-2-amin

metylbenzensulfonat
va 2-((4-
metoxybenzyl)amino)
quinolin-7-thiol

7.20 (dd, T = 8,4, 1,9
Hz, 1H), 6,93 — 6,87
(m, 2H), 6,59 (d, J =
8,8 Hz, 1H), 6,55 (d, ]

= 3,6 Hz, 1H), 5,39
(dd, T = 7,2, 1,5 Hz,
1H), 5,21 (s, 1H), 4,65
(d, J = 5,3 Hz, 2H),
4,64 — 4,60 (m, 1H),
3,82 (s,3H), 3,62 (d,J
= 13,3 Hz, 1H), 3,43
(d, T = 13,3 Hz, 1H),
1,76 — 1,73 (m, 1H),
1,60 (s, 3H), 1,33 —
1,30 (m, 1H), 1,26 (s,
3H), 1,12 — 1,06 (m,
1H); LCMS m/z =
614,21 M+, 100%)

3-clo-7-(((3aS,4R,6aR)-4-(4-clo-7TH-pyrolo[2,3-d]pyrimidin-7 -yl)-2,2,6a-trimetyl-3a,6a-

dihydro-4H-xyclopenta[d][1,3]dioxol-6-yl)metoxy)-5 -flo-N-(4-metoxybenzyl)quinolin-2-

F
Ol N\ _Cl
moﬁ <
PMB-~ - N
N oxo =

amin

N

Bd sung triphenyl phosphin (234 mg, 0,893 mmol) vao dung dich da khudy chfra
((3aS,4R,6aR)-4-(4-clo-7H-pyrolo[2,3-d]pyrimidin-7-yl)-2,2,6a-trimetyl-3a,6a—dihydro-
4H-xyclopenta[d][1,3]dioxol-6-yl) metanol (250 mg, 0,745 mmol) va 3-clo-5-flo-2-((4-
metoxybenzyl)amino)quinolin-7-ol (297 mg, 0,893 mmol) trong toluen (2 ml) va khudy
trong 5 phut sau do bd sung DEAD (0,118 ml, 0,745 mmol) nho giot & nhiét d6 25°C va hdn
hop phan ung dugc khudy & nhiét o 90°C trong 2 gid. Chét d& bay hoi dugce loai bo trong
chian khong va phe“m cin thu duoc dugce tinh ché béng dung cu combiflash (Rf200,
Teledyne/Isco) 1én cot redisep® Rf bang gradien rira giai (0 dén 50%) cua etyl axetat trong
ete ddu mo6 @8 thu duge hop chét néu & tiu dé (420mg, 87%) dudi dang chat rin mau tring
nhat. '"H NMR (400 MHz, DMSO-d6) 3 8,70 (s, 1H), 8,12 (s, 1H), 7,69 (t, T = 6,1 Hz, 1H),
7,48 (d, ] =3,7 Hz, 1H), 7,42 — 7,36 (m, 1H), 7,36 — 7,30 (m, 2H), 6,97 (d, J =2,2 Hz, 1H),
6,88 — 6,86 (m, 2H), 6,62 (d, J = 3,6 Hz, 1H), 5,86 (d, 1 = 2,8 Hz, 1H), 5,68 (d, J = 2,5 Hz,
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1H), 5,08 (d, J = 15,5 Hz, 1H), 4,89 (d, T = 15,5 Hz, 1H), 4,65 (d, ] = 6,0 Hz, 2H), 4,25 (s,
1H), 3,70 (s, 3H), 1,55 (s, 3H), 1,41 (s, 3H), 1,34 (s, 3H); LCMS m/z =650,34 (M+, 100%).

7-(2-((3aS,4R,6aR)-4-(4-amino-7H-pyrolo[2,3-d]pyrimidin—7-yl)-2,2-dimety1-3 a,6ba-
dihydro-4H-xyclopenta[d][1 ,3]dioxol-6-yl)etyl)-N-metylquinolin-2-amin

\H N 6><6 NN

Hbn hop chita 7-(2-((3 aS,4R,6aR)-4-(4-clo-7TH-pyrolo[2,3-d]pyrimidin-7-yI)-2,2-
dimetyl-3a,6a-dihydro-4H-xyclopenta[d][1,3] dioxol-6-yl)etyl)-N-metylquinolin-2-amin
(0,100 g, 0,210 mmol) trong dioxan (3 ml) dugc bd sung amoniac chira nude (0,227 ml,
10,50 mmol) ¢ nhiét d¢ 25°C va khudy hdn hop phan Gng & nhiét do 130°C trong 16 gio.
Hon hgp phéan tng duge pha lodng bang nudc mudi (20ml) va dugc chiét bang etyl axetat
(20ml). Céc 16p dugce tach, 16p hitu co dwgce 1am khd trén NazSO4 khan, loc va duge co trong
chén khong dé thu duoc 0,15g hop chét thd. Phan cin thu dugc dugc tinh ché bang dung cu
combiflash (Rf200, Teledyne/Isco) 1én cot redisep® Rf bing gradien rira gidi (0 dén 5%) clia
metanol trong dicholometan 8 thu dugc hop chit néu & tiéu dé (0,07g, 73%) dudi dang chét
rén mau tring nhat. LCMS m/z= 457,2 (M+1; 40%).

Hop chét trung gian trong bang 12 dugc tbng hop bang quy trinh phan tng tuong tu
nhu duge sit dung dbi véi ché phdm chira 7-(2-((3a8S,4R ,6aR)-4-(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-y1)-2,2-dimetyl-3a,6a- dihydro-4H-xyclopenta[d][1,3]dioxol-6-yl)etyl)-N-
metylquinolin-2-amin s&t dung nguyén liéu ban d4u thich hop (ngoai trir NH; chita nudc,

NH3 7N trong MeOH ciing c6 thé duge st dung).

Béang 12
CAu trc va tén IUPAC Hop chit trung gian | Dit liéu '"HNMR & LCMS
duoc st dung
J N. S NH, 7-(2-((3aS,4R,6aR)-4- |'H NMR (400  MHz,
Q\N ?:‘S (4-clo-7H-pyrolo[2,3- | cloroform-d) & 8,35 (s, 1H),
H °><° d]pyrimidin-7-y1)-2,2- | 7,86 (d, J = 8,9 Hz, 1H), 7,58 —

7-(2-((3aS,4R,6aR)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-yl)-
2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)etyl)-N-xyclobutylquinolin-2-
amin

dimetyl-3a,6a-dihydro-
4H-
xyclopenta[d][1,3]diox
ol-6-yl)etyl)-N-
xyclobutylquinolin-2-
amin

7,53 (m, 2H), 7,15 (dd, J = 8.2,
1,7 Hz, 1H), 6,62 (d, J=8,9 Hz,
1H), 6,31 (d, J = 3,6 Hz, 1H),
6,09 (d, J = 3,6 Hz, 1H), 5,75
(s, 1H), 5,51 — 5,45 (m, 2H),
5,26 (d, T = 6,0 Hz, 1H), 5,15
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(s, 2H), 4,47 (d, ] = 5,7 Hz,
1H), 4,45 — 4,37 (m, 1H), 3,19
~3,01 (m, 2H), 2,87 — 2,68 (m,
2H), 2,57 — 2,46 (m, 2H), 2,02
~1,93 (m, 2H), 1,89 — 1,79 (m,
2H), 1,50 (s, 3H), 1,37 (s, 3H);
LCMS m/z= 4973 (M+l;
70%).

OO e
%

- \

2 o. .0

HoN N NN
X

7-(2-((3aS,4R,6aR)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-yl)-
2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yDetyl)-3-floquinolin-2-amin

7-(2-((3aS,4R,6aR)-4-
(4-clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-
4H-
xyclopenta[d][1,3]diox
ol-6-yl)etyl)-3-
floquinolin-2-amin

'H NMR (400 MHz, DMSO-
d6) & 8,05 (s, 1H), 7,79 (d, ] =
11,8 Hz, 1H), 7,60 (d, J = 8,2
Hz, 1H), 7,41 (s, 1H), 7,19 (d,J
= 8,2 Hz, 1H), 6,96 (s, 2H),
6,72 (s, 2H), 6,35 — 6,31 (m,
2H), 5,54 (s, 1H), 5,50 (s, 1H),
5,29 (d, J = 5,9 Hz, 1H), 4,35
(d, J=5,7 Hz, 1H), 3,10 - 2,93
(m, 2H), 2,70 — 2,60 (m, 2H),
1,37 (s, 3H), 1,24 (s, 3H);
LCMS m/z= 461,3 (M+1;
60%).

= \
N N - N
0_0

H, iz N

A
7-(2-((3aS,4R ,6aR)-4-(4-amino-
7TH-pyrolo[2,3-d]pyrimidin-7-yl)-
2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)etyl)-3-cloquinolin-2-amin

3-clo-7-(2-
((3aS,4R,6aR)-4-(4-
clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-
4H-
xyclopenta[d][1,3]diox
ol-6-yl)etyl)quinolin-2-
amin

TH NMR (400 MHz, DMSO-
d6) 5 8,17 (s, 1H), 8,05 (s, 1H),
7,61 (d, J = 8,3 Hz, 1H), 7,41
(d, J = 1,6 Hz, 1H), 7,19 (dd, J
=8.2,1,7 Hz, 1H), 6,98 (s, 2H),
6,69 (s, 2H), 6,41 (d, =3,6 Hz,
1H), 6,35 (d, J = 3,5 Hz, 1H),
5,55 (s, 1H), 5,51 (s, 1H), 5,29
(d,J=5,7 Hz, 1H), 4,36 (d,J =
5,7 Hz, 1H), 3,09 — 2,94 (m,
2H), 2,72 — 2,56 (m, 2H), 1,37
(s, 3H), 1,28 (s, 3H); LCMS
m/z= 477,05 (M+; 20%).

PMB\H N d:x-b NN
7-(2-((3aS,4R,6aR)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-yI)-
2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)etyl)-3-bromo-N-(4-
metoxybenzyl)quinolin-2-amin

3-bromo-7-(2-
((3aS,4R,6aR)-4-(4-
clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-
4H-
xyclopenta[d][1,3]diox
ol-6-yl)etyl)-N-(4-
metoxybenzyl)quinolin
-2-amin

TH NMR (400 MHz, DMSO-
d6) § 8,35 (s, 1H), 8,07 (s, 1H),
7,60 (d, J = 8,2 Hz, 1H), 7,45
(s, 1H), 7,38 — 7,31 (m, 2H),
722 — 7,16 (m, 2H), 7,01 (s,
2H), 6,88 — 6,82 (m, 2H), 6,52
(d,T=13,5 Hz, 1H), 6,40 (d, ] =
3,6 Hz, 1H), 5,56 (s, 1H), 5,52
(s, 1H), 5,30 (d, J = 5,7 Hz,
1H), 4,66 — 4,61 (m, 2H), 4,38
d, J = 5,6 Hz, 1H), 3,69 (s.
3H), 3,06 — 2,93 (m, 2H), 2,70
~ 2,59 (m, 2H), 1,38 (s, 3H),
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1,27 (s, 3H); LCMS m/z=
641,97 (M+; 60%).

F
CIN/?/\(NHz
- \

H.N N S N N
2 60

N X/

A
7-(2-((3aS,4R,6aR)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-yl)-
2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)etyl)-3-clo-5-floquinolin-2-
amin

3-clo-7-(2-
((3aS,4R,6aR)-4-(4-
clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-
4H-
xyclopenta[d][1,3]diox
ol-6-yl)etyl)-5-
floquinolin-2-amin

'H NMR (400 MHz, DMSO-
d6) 6 8,17 (d, J = 0,7 Hz, 1H),
8,05 (s, 1H), 7,26 (s, 1H), 7,05
(dd, J=11,1, 1,4 Hz, 1H), 7,01
—6,91 (m, 4H), 6,41 (d,J=3,5
Hz, 1H), 6,35 (d, J = 3,5 Hz,
1H), 5,54 (s, 1H), 5,51 (s, 1H),
5,30 (d, J = 5,7 Hz, 1H), 4,37
(d,J=5,7Hz, 1H), 3,07 - 2,95
(m, 2H), 2,71 — 2,56 (m, 2H),
1,37 (s, 3H), 1,27 (s, 3H);
LCMS m/z= 495,05 (M+;
40%).

F
Br—/ Q ‘ N/?/\\(NH2
N 4
N o_ 0

Hy 5%

A
7-(2-((3aS,4R,6aR)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-yl)-
2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)etyl)-3-bromo-5-floquinolin-2-
amin

TH NMR (400 MHz, DMSO-
d6) 5 8,34 (s, 1H), 8,05 (s, 1H),
7,25 (s, 1H), 7,04 (dd, I = 11,0,
1,4 Hz, 1H), 6,97 (s, 2H), 6,86
(s, 2H), 6,43 (d, ] = 3,5 Hz,
1H), 6,37 (d, T = 3,5 Hz, 1H),
5,55 (s, 1H), 5,51 (s, 1H), 5,30
(d,J=5,7Hz, 1H), 4,38 (d, ] =
5,7 Hz, 1H), 3,08 — 2,95 (m,
2H), 2,71 — 2,58 (m, 2H), 1,37
(s, 3H), 1,28 (s, 3H); LCMS
m/z = 541,20 (M+2; 100%)

F
oSS serre i
Z
NN R N
o__0O

Ha N

)
7-(2-((3aS,4R,6aR)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-yl)-
2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)etyl)-3-clo-6-floquinolin-2-
amin

3-clo-7-(2-
((3aS,4R,6aR)-4-(4-
clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-
4H-
xyclopenta[d][1,3]diox
ol-6-yl)etyl)-6-
floquinolin-2-amin

TH NMR (400 MHz, DMSO-
d6) 5 8,17 (s, 1H), 8,06 (s, 1H),
7,53 — 7,44 (m, 2H), 6,99 (s,
2H), 6,71 (s, 2H), 6,52 (d, T =
3,5 Hz, 1H), 6,40 (d, ] =3,5 Hz,
1H), 5,57 (s, 1H), 5,55 (s, 1H),
5,32 (d, J = 5,7 Hz, 1H), 4,40
(d, T =5,7 Hz, 1H), 3,12 -2,99
(m, 2H), 2,70 — 2,56 (m, 2H),
136 (s, 3H), 1,28 (s, 3H);

Ho :
X
7-(2-((3aS,4R,6aR)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-yD)-
2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)etyl)-3-clo-8-floquinolin-2-
amin

clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-
4H-
xyclopenta[d][1,3]diox
ol-6-yl)etyl)-8-
floquinolin-2-amin

LCMS miz= 494,99 (M
20%).
o T\ wn | 3clo7-2- LCMS miz= 49530 (M
?{:\E (3aSAR6aR)-4-(4- | 70%).
o__ 0O
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. Cl
"\ _NH
CINQ\\( 2
=N b NN
6.0

HoN sz

A
7-(2-((3aS,4R,6aR)-4-(4-amino-
TH-pyrolo[2,3-d]pyrimidin-7-yl)-
2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)etyl)-3,5-dicloquinolin-2-amin

3,5-Diclo-7-(2-
((3aS,4R,6aR)-4-(4-
clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-
4H-
xyclopenta[d][1,3]diox
ol-6-yl)etyl)quinolin-2-
amin

LCMS m/z=
100%).

5112 (M

z\N = T\ NH
N

PO~
= NN
) -

7-((3aS,4R,6aR)-2,2-dimetyl-6-
(2-(3-metylimidazo[1,2-
a]pyridin-7-yl)etyl)-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dioxol-4-yl)-
7H-pyrolo[2,3-d]pyrimidin-4-
amin

4-clo-7-((3aS,4R,6aR)-
2,2-dimetyl-6-(2-(3-
metylimidazo[1,2-
a]pyridin-7-yl)etyl)-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]diox
ol-4-yl)-7H-pyrolo[2,3-
d]pyrimidin

TH NMR (400 MHz, DMSO-
d6) 5 8,19 (d, T = 7,0 Hz, 1H),
8,04 (s, 1H), 7,43 (s, 1H), 7,31
(d, 7 = 1,1 Hz, 1H), 6,98 (s,
2H), 6,91 (dd, T = 7,1, 1,7 Hz,
1H), 6,44 (d, J = 3,5 Hz, 1H),
6,35 (d, J = 3,5 Hz, 1H), 5,55
(s, 1H), 5,50 (s, 1H), 5,32 (d, J
=56 Hz, 1H), 4,38 (d, ] =5,7
Hz, 1H), 3,02 — 2,91 (m, 2H),
2,71 — 2,57 (m, 2H), 2,45 (d, J
= 1,0 Hz, 3H), 1,38 (s, 3H),
128 (s, 3H); LCMS m/z=
430,98 (M-+; 30%).

! N

6><b NS
7-((3a8S,4R,6aR)-6-(2-(2-amino-
3,3-dimetyl-3H-indol-6-yl)etyl)-
2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-4-yl)-
TH-pyrolo[2,3-d]pyrimidin-4-
amin

4-clo-7-((3aS,4R,6aR)-
6-(2-(3,3-dimetyl-2-
(metylthio)-3H-indol-
6-yl)etyl)-2,2-dimetyl-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]diox
ol-4-yl)-7H-pyrolo[2,3-
d]pyrimidin

'H NMR (400 MHz, DMSO-
d6) 59,42 (s, 2H), 8,06 (s, 1H),
7,32 (d, J=7,6 Hz, 1H), 7,10 -
6,95 (m, 4H), 6,45 (s, 2H), 5,56
(s, 1H), 5,51 (s, 1H), 5,28 (d,J
= 5,6 Hz, 1H), 4,37 (d, J = 5,7
Hz, 1H), 3,02 — 2,84 (m, 2H),
2,65 — 2,54 (m, 2H), 1,46 (s,
6H), 1,36 (s, 3H), 1,28 (s, 3H);
LCMS m/z= 459,36 (M+1;
20%).

[ 7 —
S
X

6'-(2-((3aS,4R,6aR)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-y1)-
2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yletyl)spiro  [xyclobutan-1,3'-
indol]-2'-amin

6'-(2-((3aS,4R,6aR)-4-
(4-clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-
4H-xyclopenta[d][1,3]
dioxol-6-yl)etyl)-2'-
(metylthio)spiro[xyclo
butan-1,3'-indol]

TH NMR (400 MHz, DMSO-
d6) & 8,06 (s, 1H), 7,64 (d, J =
7.6 Hz, 1H), 7,09 — 6,97 (m,
4H), 6,47 — 6,40 (m, 2H), 5,55
(s, 1H), 5,50 (s, 1H), 5,28 (d, J
=57 Hz, 1H), 4,37 (d, 1 = 5,6
Hz, 1H), 2,99 — 2,87 (m, 2H),
2,83 —2,71 (m, 2H), 2,64 — 2,53
(m, 2H), 2,36 — 2,29 (m, 2H),
227 — 2,16 (m, 2H), 1,37 (s,
3H), 1,28 (s, 3H); LCMS m/z=
4723 (M+2; 100%).
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L O™
~NN L NN

H oxo h
7-(((3aS,4R,6aR)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-yl)-
2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)metoxy)-N-metylquinolin-2-
amin

7-(((3aS,4R,6aR)-4-(4-
clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-
4H-xyclopenta[d][1,3]
dioxol-6-yl)metoxy)-
N-metylquinolin-2-
amin

'H NMR (400 MHz, DMSO-
d6) & 8,08 (s, 1H), 7,80 (d, ] =
8,9Hz, 1H), 7,57 (d,J = 8,7 Hz,
1H), 7,15 (s, 1H), 7,06 (s, 2H),
6,90 (dd, J = 8,6, 2,4 Hz, 1H),
6,86 (d, J = 3,6 Hz, 1H), 6,64
(d,7=8,9 Hz, 1H), 6,52 (d,J =
3,6 Hz, 1H), 5,84 (s, 1H), 5,65
(s, 1H), 5,42 (d, J = 5,6 Hz,
1H), 4,93 (s, 2H), 4,53 (d, ] =
5,7Hz, 1H), 2,93 (d,J = 4,8 Hz,
3H), 1,46 (s, 3H), 1,30 (s, 3H);
LCMS m/z= 459,40 (M+1;
30%).

F
PMB\N N S NN
A
7-(((3aS,4R ,6aR)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-yl)-
2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)metoxy)-3-clo-5-flo-N-(4-
metoxybenzyl)quinolin-2-amin

3-clo-7-
(((3aS,4R,6aR)-4-(4-
clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-
4H-xyclopenta[d][1,3]
dioxol-6-yl)metoxy)-5-
flo-N-(4-
metoxybenzyl)quinolin
-2-amin

TH NMR (400 MHz, DMSO-
d6) 5 8,11 (s, 1H), 8,07 (s, 1H),
7,67 (t, T = 6,2 Hz, 1H), 7,36 —
731 (m, 2H), 7,01 (s, 2H), 6,94
(d, T =2,2 Hz, 1H), 6,90 — 6,81
(m, 4H), 6,51 (d, J = 3,6 Hz,
1H), 5,83 (s, 1H), 5,65 (s, 1H),
5,42 (d, J = 5,7 Hz, 1H), 4,94
(q, J = 15,3 Hz, 2H), 4,65 (d, J
= 6.1 Hz, 2H), 4,55 (d, ] = 5,7
Hz, 1H), 3,70 (s, 3H), 1,43 (s,
3H), 1,29 (s, 3H); LCMS m/z=
617,34 (M+; 100%).

% N. )\ _NH

PMB j:;;ii:)\” C:; {;;LT( i
~N 3 N
" % ~

N7-(((3aS,4R,6aR)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-yl)-
2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)metyl)-N2-(4-
metoxybenzyl)quinolin-2,7-
diamin

N7-(((3aS,4R,6aR)-4-
(4-clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-
4H-xyclopenta[d][1,3]
dioxol-6-yl)metyl)-N2-
(4-
metoxybenzyl)quinolin
-2,7-diamin

LCMS m/z= 564,40 (M+1;
100%). A

PMB-y
H

-

JaS
N7-(((3aS,4R,6aR)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-y1)-
2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
ylmetyl)-N2-(4-metoxybenzyl)-
N7-metylquinolin-2,7-diamin

N7-(((3aS,4R,6aR)-4-
(4-clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-
4H-
xyclopenta[d][1,3]diox
ol-6-yl)metyl)-N2-(4-
metoxybenzyl)-N7-
metylquinolin-2,7-
diamin

LCMS m/z=
100%).

576,95 (M-1;
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PMB-~y
H

6o 7

X
7-((((3aS,4R,6aR)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-yl)-
2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)metyl)thio)-N-(4-
metoxybenzyl)quinolin-2-amin

7-((((3aS,4R,6aR)-4-
(4-clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-
4H-
xyclopenta[d][1,3]diox
ol-6-yl)metyl)thio)-N-
(4-
metoxybenzyl)quinolin
-2-amin

TH NMR (400 MHz, DMSO-
d6) & 8,03 (s, 1H), 7,84 (d, J =
8,9 Hz, 1H),7,57 (d,7=8,3 Hz,
1H), 7,49 (s, 2H), 7,36 — 7,26
(m, 2H), 7,18 (d, J = 8,4 Hz,
1H), 6,96 (s, 2H), 6,84 (d, J =
8.2 Hz, 2H), 6,82 — 6,76 (m,
1H), 6,16 (s, 1H), 6,01 (s, 1H),
5,76 (s, 2H), 5,71 (s, 1H), 5,54
(s, 1H), 5,38 (s, 1H), 4,55 (s,
1H), 4,34 (d, T = 5,5 Hz, 1H),
4,19 (d, J = 15,2 Hz, 1H), 3,70
(s, 3H), 1,42 (s, 3H), 1,27 (s,
3H); LCMS m/z= 580,83 (M-

100%).
i~/ N. ) __NH, | 3-clo-7- LCMS m/z= 735,61 M+
(PMB)ZI/Q:Q\S/\Q‘%S ((((338,4R,6&R}-4-(4- 80%)
°7<° clo-7H-pyrolo[2,3-

7-((((3aS,4R,6aR)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-yl)-
2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)metyl)thio)-3-clo-N,N-bis(4-
metoxybenzyl)quinolin-2-amin

d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-
4H-
xyclopenta[d][1,3]diox
ol-6-yl)metyl)thio)-
N,N-bis(4-
metoxybenzyl)quinolin
-2-amin

cl o

7
H, 3 NN

T
7-(2-((3aS,4R,6aR)-4-(2-amino-
7H-pyrolo[2,3-d]pyrimidin-7-y1)-
2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)etyl)-3-cloquinolin-2-amin

ROSEew's
O><O

3-clo-7-(2-
((3aS,4R,6aR)-4-(2-
clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-
4H-
xyclopenta[d][1,3]diox
ol-6-yl)etyl)quinolin-2-
amin

'H NMR (400 MHz, DMSO-
d6) & 8,43 (s, 1H), 8,17 (s, 1H),
7,61 (d, J = 8,3 Hz, 1H), 7,40
(d, J = 1,5 Hz, 1H), 7,28 (s,
2H), 7,19 (dd, J = 8,3, 1,7 Hz,
1H), 6,69 (s, 2H), 6,23 (d, J =
3,7Hz, 1H), 6,03 (d, J=3,6 Hz,
1H), 5,46 (s, 1H), 5,43 (s, 1H),
5,33 (d, J = 5,7 Hz, 1H), 4,36
(d, J=5,6 Hz, 1H), 3,10 - 2,93
(m, 2H), 2,67 — 2,56 (m, 2H),
1,36 (s, 3H), 1,28 (s, 3H);
LCMS m/z= 476,98 (M+;
100%).

7-(2-((3aS,4R,6aR)-4-(4-amino-
5-flo-7H-pyrolo[2,3-d]pyrimidin-
7-y1)-2,2-dimetyl-3a,6a-dihydro-
4H-xyclopenta[d][1,3]dioxol-6-

3-bromo-7-(2-
((3aS,4R,6aR)-4-(4-
clo-5-flo-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-
4H-
xyclopenta[d][1,3]diox

TH NMR (400 MHz, DMSO-
d6) 5 8,35 (s, 1H), 8,06 (s, 1H),
7,60 (d, J = 8,3 Hz, 1H), 7,45
(s, 1H), 7,36 — 7,31 (m, 2H),
721 — 7,16 (m, 2H), 6,95 (s,
2H), 6,86 — 6,82 (m, 2H), 6,35
d, J = 2,1 Hz, 1H), 5,58 (s,
1H), 5,48 (s, 1H), 5,28 (d, T =
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yletyl)-3-bromo-N-(4-
metoxybenzyl)quinolin-2-amin

ol-6-yl)etyl)-N-(4-
metoxybenzyl)quinolin
-2-amin

5,6 Hz, 1H), 4,37 (d,J = 5,6 Hz,
1H), 4,27 (d, J = 4,1 Hz, 2H),
3,68 (s, 3H), 3,05 — 2,97 (m,
2H), 2,67 — 2,57 (m, 2H), 1,36
(s, 3H), 1,27 (s, 3H); LCMS
m/z= 660,97 (M+1; 25%).

HzN N 6><6 N VN
7-(2-((3aS,4R,6aR)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-yl)-
2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)propyl)-3-cloquinolin-2-amin

3-clo-7-(2-
((3aS,4R,6aR)-4-(4-
clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-
4H-
xyclopenta[d][1,3]diox
ol-6-
yl)propyl)quinolin-2-
amin

Hén hop ddng phan khéng doi
quang dugc tach bang HPLC
didu ché khong ddi xtng.

Thoi gian (chay): 10,00, Thé
tich tiém: 5,00 pL

Budce song: 225nm

HEX 0,1%DEA_IPA_DCM _
60 40 A C_1,2ML_10MIN
Téc do chay: 1,2 ml/phut. Cot :
CHIRALPAK IA CRL-027
OLD

Nhiét d6 cot: 25,0 °C

Pha dong A: HEX 0,1%DEA
Pha d6éng C: IPA:DCM

Pha dong B: NA

Pha dong D: NA

Chit ddng phan khong abi
quang 1

1H NMR (400 MHz, DMSO-
d6) § 8,17 (s, 1H), 8,04 (s, 1H),
7,61 (d, J = 8,2 Hz, 1H), 7,38
(s, 1H), 7,16 (dd, J = 8,1, 1,6
Hz, 1H), 6,98 (s, 2H), 6,67 (s,
2H), 6,32 (d, J = 3,5 Hz, 1H),
6,29 (d, J = 3,6 Hz, 1H), 5,55
(s, 1H), 5,52 (s, 1H), 5,41 (d,J
= 5,8 Hz, 1H), 4,35 (d, ] =35,8
Hz, 1H), 3,12 — 3,03 (m, 1H),
2,96-2,90 (m, 1H), 2,88 -2,81
(m, 1H), 1,31 (s, 3H), 1,27 (s,
3H), 1,17 (d, J = 6,8 Hz, 3H);

LCMS m/z= 491,36 (M+;
80%).

Chét ddng phan khong dbi
quang 2

1H NMR (400 MHz, DMSO-
d6) 5 8,17 (s, 1H), 8,06 (s, 1H),
7,61 (d, T = 8,2 Hz, 1H), 7,36
(s, 1H), 7,15 (dd, T = 8,3, 1,6
Hz, 1H), 6,97 (s, 2H), 6,67 (s,
2H), 6,56 (d, T = 3,6 Hz, 1H),
6,44 (d, 7 = 3,6 Hz, 1H), 5,60 -
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5,56 (m, 1H), 5,52 (d, J = 2,5
Hz, 1H), 5,34 (d, J = 5,7 Hz,
1H), 4,40 (d, J = 5,7 Hz, 1H),
3,13 — 3,04 (m, 1H), 2,93 (q, J
=72 Hz, 1H), 2,83 (d, T = 10,0
Hz, 1H), 1,40 (s, 3H), 1,28 (s,
3H), 1,14 (d, J = 6,8 Hz, 3H);
LCMS m/z= 491,36 (M+;
80%).

7-(2-((3aS,4R,6aR)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-yl)-
2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)propyl)-3-bromo-N-(4-
metoxybenzyl)quinolin-2-amin

3-bromo-7-(2-
((3aS,4R,6aR)-4-(4-
clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-
4H-
xyclopenta[d][1,3]diox
ol-6-yl)propyl)-N-(4-
metoxybenzyl)quinolin
-2-amin

Hon hop ddng phan khéng doi
quang dugc tach bing HPLC
didu ché khong ddi xtng.

Thoi gian (chay): 10,00
Thé tich tiém: 5,00 pL,
Bude song:
HEX 0,1%DEA_IPA-
DCM 50 50 A C 1,0ML_10
MIN 251nm

Tbc @ chay: 1,0 ml/phut. Cot :
CHIRALPAK IG CRL-071
Nhiét do cot: 25,0 °C.

Pha dong A: HEX 0,1%DEA
Pha dong C: IPA-DCM_I-1,
Pha dong B: NA

Pha dong D: NA

Chit ddng phén khéng dbi
quang 1: 'H NMR (400 MHz,
DMSO0-d6) 6 8,36 (s, 1H), 8,07
(s, 1H), 7,60 (d, J = 8,2 Hz,
1H), 7,41 (d, J = 1,4 Hz, 1H),
7,37-7,33 (m, 2H), 7,19-7,13
(m, 2H), 6,99 (s, 2H), 6,87 —
6,83 (m, 2H), 6,63 (d, J = 3,6
Hz, 1H), 6,46 (d, J = 3,5 Hz,
1H), 5,59 (s, 1H), 5,53 (s, 1H),
5,32 (d, J = 5,7 Hz, 1H), 4,65
(d, T=6,0 Hz, 2H), 4,40 (d,J =
5,8 Hz, 1H), 3,69 (s, 3H), 3,11
—3,04 (m, 1H), 2,86 — 2,76 (m,
2H), 1,41 (s, 3H), 1,28 (s, 3H),
1,14 (d,J=6,5Hz,3H); LCMS
m/z= 657,47 (M+2; 45%). Chét
ddng phan khong d6i quang 2:
'H NMR (400 MHz, DMSO-
d6) & 8,35 (s, 1H), 8,05 (s, 1H),
7,60 (d, J = 8,1 Hz, 1H), 7,42
(s, 1H), 7,33 (d, J = 8,5 Hz,
2H), 7,18 — 7,13 (m, 2H), 7,00

251nm,
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(s, 2H), 6,84 (d, ] = 8,6 Hz,
2H), 6,43 (d, ] = 3,6 Hz, 1H),
6,38 (d, J = 3,5 Hz, 1H), 5,55
(s, 1H), 5,52 (s, 1H), 5,42 (d,
= 5,7 Hz, 1H), 4,63 (d, T = 6,0
Hz, 2H), 4,38 (d, J = 5,7 Hz,
1H), 3,69 (s, 3H), 3,10 — 3,05
(m, 1H), 2,96 — 2,90 (m, 2H),
1,32 (s, 3H), 1,27 (s, 3H), 1,16
d, J = 6,8 Hz, 3H); LCMS
m/z= 655,47 (M+; 35%).

F
- NH
CIN/?/\\( 2
=N N NN
HoN o><o

7-(2-((3aS,4R,6aR)-4-(4-amino-
TH-pyrolo[2,3-d]pyrimidin-7-yl)-
2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yD)propyl)-3-clo-5-floquinolin-2-
amin

3-clo-7-(2-
((3aS,4R,6aR)-4-(4-
clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-
4H-
xyclopenta[d][1,3]diox
ol-6-yl)propyl)-5-
floquinolin-2-amin

LCMS m/z= 509,3 (M+; 60%).

F
T\ NH
=N T NN
HoN oxo

7-(2-((3aS,4R,6aR)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-yl)-
2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)propyl)-3-bromo-3-
floquinolin-2-amin

T
~ ]
sr\d OV e
B SN e N§/|N
OC~N o- -O
1
Boc x

Hbn hop dong phan khong doi
quang dugc tach bang HPLC
didu ché khong ddi ximg.

Thoi gian (chay): 15,00,

Thé tich tiém: 10,00 pL,

Budc song: 254nm,

Téc dd chay: 1,50 ml/phut,
Nhiét do cot: 30,0 °C,

Phwong phép, dung cu:
ACN _DEA 100 B_1,5ML_1
SMIN_254NM,

Cot CHIRALPAK OX-H
CRL-061,

Pha dong A: NA,

Pha dong B: ACN_0,1%DEA
Chit ddng phan khéng dbi
quang 1: LCMS m/z = 553,20,
555,20 (M+;M+2; 100%)

Chit dbng phin khong abi
quang 2: 'H NMR (400 MHz,
DMSO0-d6) 6 8,35 (s, 1H), 8,06
(s, 1H), 7,20 (s, 1H), 7,00 —
6,96 (m, 3H), 6,86 (s, 2H), 6,57
(d,J=3,5Hz, 1H), 6,45 (d, ] =
3,5 Hz, 1H), 5,57 (s, 1H), 5,53
(s, 1H), 5,34 (d, J = 5,8 Hz,
1H), 4,41 (d, J = 5,7 Hz, 1H),
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3,09—3,01 (m, 2H), 2,85—-2,83
(m, 1H), 1,40 (s, 3H), 1,28 (s,
3H), 1,15 (d, J = 6,0 Hz, 3H);
LCMS m/z = 555,20 (M+2;
100%)

/ N _NH
/C\\Qo)\@’ 4!
~N" N Sz N
N oo Y

7-(1-((3aS,4R,6aR)-4-(4-amino-

7H-pyrolo[2,3-d]pyrimidin-7-yl)-

2,2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)etoxy)-N-metylquinolin-2-
amin

7-(1-((3aS,4R,6aR)-4-
(4-clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-
4H-
xyclopenta[d][1,3]diox
ol-6-yl)etoxy)-N-
metylquinolin-2-amin

LCMS m/z= 473,11 (M+1;
20%).

F
~ \___NH
\N < P N§/N
HoN o. 0

7-(2-((3aS,4R,6aR)-4-(4-amino-

7H-pyrolo[2,3-d]pyrimidin-7-yl)-

2,2 ,6a-trimetyl-3a,6a-dihydro-
4H-xyclopenta[d][1,3]dioxol-6-
yDetyl)-3-clo-5-floquinolin-2-
amin

3-clo-7-(2-
((3aS,4R,6aR)-4-(4-
clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-
2,2,6a-trimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]diox
ol-6-yl)etyl)-5-
floquinolin-2-amin

TH NMR (400 MHz, DMSO-
d6) & 8,17 (d, = 0,7 Hz, 1H),
8,09 (s, 1H), 7,27 (s, 1H), 7,09
~ 7,01 (m, 3H), 6,95 (s, 2H),
6,65 (d, J = 3,5 Hz, 1H), 6,47
(d, J=3,5 Hz, 1H), 5,63 - 5,58
(m, 1H), 5,49 — 5,44 (m, 1H),
4,00 (d, T =0,9 Hz, 1H), 3,06 (t,
=76 Hz, 2H), 2,70 — 2,59 (m,
1H), 2,59 — 2,53 (m, 1H), 1,39
(s, 3H), 1,30 (s, 3H), 1,28 (s,
3H); LCMS m/z= 509,2 (M+;
90%).

woaNtices

7-(2- ((3aS,4R,6aR) -4-(4-amino-

7TH-pyrolo[2,3-d]pyrimidin-7-yl)-

6a-etyl-2,2-dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)etyl)-3-clo-5-floquinolin-2-
amin

3-clo-7-(2-
((3aS,4R,6aR)-4-(4-
clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-6a-
etyl-2,2-dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]diox
ol-6-yl)etyl)-5-
floquinolin-2-amin

'H NMR (400 MHz, DMSO-
d6) 6 8,18 (s, 1H), 8,09 (s, 1H),
7,28 (s, 1H), 7,06 (dd, J = 11,1,
1,4 Hz, 1H), 6,99 (s, 2H), 6,95
(s, 2H), 6,68 (d, J = 3,5 Hz,
1H), 6,45 (d, J = 3,5 Hz, 1H),
5,73 (d,J=2,3 Hz, 1H), 5,47 —
5,43 (m, 1H), 4,09 (s, 1H), 3,07
(t, J=17,6 Hz, 2H), 2,70 - 2,54
(m, 2H), 1,84 (dq, ] = 14,9, 7,4
Hz, 1H), 1,59 (dq, ] = 14,7, 7,4
Hz, 1H), 1,31 (s, 3H), 1,27 (s,
3H), 0,68 (t, J = 7,4 Hz, 3H);
LCMS m/z= 523,44 (M+;
95%)

F
Ci/ Q N
Q/Y\
NN T > NN

H . 0
X

3-clo-7-(2-
((3aS,4R,6aR)-4-(4-
clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-
2,2,6a-trimetyl-3a,6a-

Chit dong phan khong do6i
quang 1: 'H NMR (400 MHz,
DMSO-d6) & 8,20 (s, 1H), 8,06
(s, 1H), 7,26 (s, 1H), 7,06 (dd,
J=11,1, 1,4 Hz, 1H), 6,96 (s,
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7-(2-((3aS,4R,6aR)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-yl)-
2,2,6a-trimetyl-3a,6a-dihydro-
4H-xyclopenta[d][1,3]dioxol-6-
yl)propyl)-3-clo-5-floquinolin-2-
amin

dihydro-4H-
xyclopenta[d][1,3]diox
ol-6-yl)propyl)-5-
floquinolin-2-amin

4H), 6,21 (d, J = 3,5 Hz, 1H),
5,97 (d, T = 3,6 Hz, 1H), 5,69
(d,7=2,6 Hz, 1H), 5,45 (d,J =
2,7 Hz, 1H), 3,86 (s, 1H), 3,10
—2,97 (m, 2H), 2,93 — 2,84 (m,
1H), 1,36 (s, 3H), 1,27 (s, 3H),
1,24 (d, J = 3,0 Hz, 3H), 1,19
(s, 3H); LCMS m/z= 523,32
(M+; 50%).

Luu y: Chi chit ddng phan
mong mudn dugc phan 18p

Cl—/ N g NH
\QQ\O/ﬁ Q\\(
PMB~p” N > NN

H o_0

7-(((3aS,4R,6aR)-4-(4-amino-
7TH-pyrolo[2,3-d]pyrimidin-7-yl)-
2,2,6a-trimetyl-3a,6a-dihydro-
4H-xyclopenta[d][1,3]dioxol-6-
yl)metoxy)-3-clo-5-flo-N-(4-
metoxybenzyl)quinolin-2-amin

3-clo-7-
(((3aS,4R,6aR)-4-(4-
clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-
2,2,6a-trimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]diox
ol-6-yl)metoxy)-5-flo-
N-(4-
metoxybenzyl)quinolin
-2-amin

LCMS m/z= 631,30 (M+;
60%).

F
Cl—/ N NH,
PMB~~ N s 5 N
" X

7-(1-((3aS,4R ,6aR)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-yl)-
2.2-dimetyl-3a,6a-dihydro-4H-
xyclopenta[d][1,3]dioxol-6-
yl)etoxy)-3-clo-5-flo-N-(4-
metoxybenzyl)quinolin-2-amin

3-clo-7-(1-
((3aS,4R,6aR)-4-(4-
clo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-
4H-
xyclopenta[d][1,3]diox
o0l-6-yl)etoxy)-5-flo-N-
-
metoxybenzyl)quinolin
-2-amin

Chit dbng phan khong dbi
quang 1
LCMS m/z=
100%).
Chét ddng phan khong dbi
quang 2
LCMS m/z=
100%).

631,34 (M+;

631,34 (M+;

pMBHN” N ST NN

o__0

X
7-(2-((3aR,3bR,4aS,5R,5aS)-5-
(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetylhexahydroxyclopropa[3,4
Ixyclopenta[1,2-d][1,3]dioxol-
3b-yl)etyl)-3-bromo-N-(4-
metoxybenzyl)quinolin-2-amin

3-bromo-7-(2-
((3aR,3bR,4aS,5R,5aS)
-5-(4-clo-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetylhexahydroxyclo
propa[3,4]xyclopenta[ 1
,2-d][1,3]dioxol-3b-
yl)etyl)-N-(4-
metoxybenzyl)quinolin
-2-amin

TH NMR (400 MHz, DMSO-
d6) & 8,33 (s, 1H), 8,08 (s,
1H), 7,57 (d, ] = 8,2 Hz, 1H),
7,43 (d, J = 1,6 Hz, 1H), 7,37
~731 (m, 2H), 7,19 (t, T=6,1
Hz, 1H), 7,16 (dd, J = 8,2, 1,6
Hz, 1H), 7,14 (d, ] = 3,5 Hz,
1H), 7,03 (s, 2H), 6,90 — 6,84
(m, 2H), 6,61 (d, J = 3,5 Hz,
1H), 5,21 (d, J = 7,3 Hz, 1H),
5,01 (s, 1H), 4,62 (d, J = 6,1
Hz, 2H), 4,51 (dd, T =7.4, 1,5
Hz, 1H), 3,71 (s, 3H), 2,88 —
2,79 (m, 2H), 2,36 — 2,24 (m,
1H), 1,67 — 1,58 (m, 1H), 1,48
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(s, 3H), 1,46 — 1,41 (m, 1H),
1,19 (s, 3H), 0,92 (t, ] = 4,7
Hz, 1H), 0,74 — 0,68 (m, 1H);
LCMS m/z = 6562 (M+1;
40%).

Loy %
PMBHN

>< .
7-((E)-1-((3aR,3b8S,4aS,5R,5aS)-
5-(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyltetrahydroxyclopropa[3,4
Jxyclopenta[1,2-d][1,3]dioxol-
3b(3aH)-yl)prop-1-en-2-yl)-3-
bromo-N-(4-
metoxybenzyl)quinolin-2-amin

3-bromo-7-((E)-1-
((3aR,3bS,4aS,5R,5aS)
-5-(4-clo-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyltetrahydroxyclo
propa[3,4]xyclopentaf 1
,2-d][1,3]dioxol-
3b(3aH)-yl)prop-1-en-
2-yl)-N-(4-
metoxybenzyl)quinolin
-2-amin

TH NMR (400 MHz, DMSO-
d6) & 8,38 (s, 1H), 8,08 (s,
1H), 7,64 (s, 1H), 7,58 (d, T =
8,3 Hz, 1H), 7,45 — 7,40 (m,
1H), 7,33 (d, J = 8,4 Hz, 2H),
7,16 (d, T = 3,6 Hz, 1H), 7,12
(t, J = 6,0 Hz, 1H), 7,01 (s,
2H), 6,87 (d, ] = 8,6 Hz, 2H),
6,63 (d, 7 = 3,5 Hz, 1H), 6,17
(s, 1H), 5,26 (d, J = 6,9 Hz,
1H), 4,94 (s, 1H), 4,70 (dd, J =
14,7, 6,0 Hz, 1H), 4,59 (dd,
= 14,7, 6,0 Hz, 1H), 4,48 (d, J
= 6,9 Hz, 1H), 3,71 (s, 3H),
2,12 (s, 3H), 1,51 (s, 3H), 1,46
~ 1,39 (m, 1H), 1,19 (s, 3H),
0,90 (t,J = 5,1 Hz, 1H), 0,26 —
0,18 (m, 1H); LCMS m/z =
668,97 (M:+1; 30%).

Cl—/

H

7<

7-(2-((3aR,3bS,4aS,5R,5aS)-5-
(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyltetrahydroxyclopropa[3,4
Jxyclopenta[1,2-d][1,3]dioxol-
3b(3aH)-yl)propyl)-3-clo-5-flo-
N-(4-metoxybenzyl)quinolin-2-
amin

3-clo-7-(2-
((3aR,3bS,4aS,5R,5af)
-5-(4-clo-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyltetrahydroxyclo
propa[3,4]xyclopental 1
,2-d][1,3]dioxol-
3b(3aH)-yl)propyl)-5-
flo-N-(4-
metoxybenzyl)quinolin
-2-amin

Hdn hop dong phén khong do6i
quang duoc tach bang HPLC
didu ché khong ddi xtmg.
Budc song: 225nm,

Phuong phép, dung cu: HEX-
0,1%DEA_IPA-
DCM_50_50_

A C 1,2ML_8MIN

Tbc dd chay: 1,2 ml/pht,
Cot: CHIRALPAK 1IG CRL-
071

Nhiét do cot: 25°C,

Pha dong A: HEX 0,1%DEA
Pha dong C: IPA-DCM,

Pha dong B: NA

Pha dong D: NA

Chét dong phén khong dbi
quang thir nhat: LCMS m/z =
643,09(M+; 30%).

Chit ddng phan khong d6i
quang tht hai: LCMS m/z =
643,09(M-+; 30%).
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- 3-clo-7-(2- LCMS m/z = 669,10(M+
S/ N\ n | ((3aR,3bS,4aS,5R,5a8) | 20%).
PMB-y \N %rg -5-(4-clo-7H-
H o><o pyrolo[2,3-
7-(2-((3aR,3bS 428,5R 5a8)-5- | dlpyrimidin-7-y)-2,2-
(4-amino-7H-pyrolo[2,3- dimetyltetrahydroxyclo
d]pyrimi din-7-y1)-2,2- propa[3 ,4]>.<yclopenta[ 1
dimetyltetrahydroxyclopropa[3,4 ,2-d][1,3]dioxol-
Jxyclopenta[1,2-d][1,3]dioxol- 3b(3aH)-yl)-2-
3b(3aH)-yl)-2-xyclopropyletyl)- xyclopropyletyl)-5-flo-
3-clo-5-flo-N-(4- N-(4- o
metoxybenzyl)quinolin-2-amin metoxybenzyl)qumohn
-2-amin
Br—/ N\ N4, | 3-bromo-7-(2- LCMS m/z = 670,97(M+1;
PMBH?Q{ ((3aR,3bS,42S,5R,5a8) | 20%).
°><° -5-(4-clo-TH-
pyrolo[2,3-

7-(2-((3aR,3bS,4aS,5R,5aS)-5-
(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyltetrahydroxyclopropa[3,4
Jxyclopenta[1,2-d][1,3]dioxol-
3b(3aH)-yl)propyl)-3-bromo-N-
(4-metoxybenzyl)quinolin-2-
amin

d]pyrimidin-7-yl)-2,2-
dimetyltetrahydroxyclo
propa[3,4]xyclopenta[1
,2-d][1,3]dioxol-
3b(3aH)-yl)propyl)-N-
4
metoxybenzyl)quinolin
-2-amin

NH,
\
PMBHN N N

ey

o_ 0

X 7-
(2-((3aR,3bR,4aS,5R,5aS)-5-(4-
amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyltetrahydroxyclopropa[3,4
Jxyclopenta[1,2-d][1,3]dioxol-
3b(3aH)-yl)etyl)-N-(4-
metoxybenzyl)quinazolin-2-amin

7-(2-
((3aR,3bR,4aS,5R,5aS)
-5-(4-clo-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyltetrahydroxyclo
propa[3,4]xyclopenta[ 1
,2-d][1,3]dioxol-
3b(3aH)-yl)etyl)-N-(4-
metoxybenzyl)quinazol
in-2-amin

TH NMR (400 MHz, DMSO-
d6) & 9,04 (s, 1H), 8,07 (s,
1H), 7,79 (t, ] = 6,3 Hz, 1H),
7,69 (d, T = 8,2 Hz, 1H), 7,35
(s, 1H), 7,30 (d, J = 8,2 Hz,
2H), 7,17 (dd, J = 8,2, 1,6 Hz,
1H), 7,13 (d, J = 3,5 Hz, 1H),
7,01 (s, 2H), 6,90 — 6,84 (m,
2H), 6,61 (d, ] = 3,5 Hz, 1H),
521 (d, = 7,1 Hz, 1H), 5,01
(s, 1H), 4,57 — 4,48 (m, 3H),
3,71 (s, 3H), 2,91 — 2,80 (m,
2H), 2,35 — 2,24 (m, 1H), 1,69
~ 1,58 (m, 1H), 1,48 (s, 3H),
1,47 — 1,42 (m, 1H), 1,20 (s,
3H), 0,93 (t, J = 4,7 Hz, 1H),
0,75 — 0,69 (m, 1H); LCMS
m/z = 578,3 (M+1; 90%).
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K/ ’ Atu NH,
" d :’%‘\jﬂ

X 7.
(2-((3aR,3bR,4aS,5R,5a8)-5-(4-
amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyltetrahydroxyclopropal[3,4
Ixyclopenta[1,2-d][1,3]dioxol-
3b(3aH)-yl)etyl)-8-floquinolin-2-
amin

7-(2-
((3aR,3bR,4aS,5R,5aS)
-5-(4-clo-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyltetrahydroxyclo
propa[3,4]xyclopenta[ 1
,2-d][1,3]dioxol-
3b(3aH)-yl)etyl)-8-
floquinolin-2-amin

TH NMR (400 MHz, DMSO-
d6) 5 8,07 (s, 1H), 7,88 (d, ] =
8,9 Hz, 1H), 7,36 (d, J = 8,2
Hz, 1H), 7,13 (d, J = 3,7 Hz,
1H), 7,09 (t, J = 7,4 Hz, 1H),
7,00 (s, 2H), 6,75 (d, J = 8,9
Hz, 1H), 6,65 (s, 2H), 6,61 (d,
J=3,5Hz 1H), 521 (d,J =
7,2 Hz, 1H), 5,01 (s, 1H), 4,55
(d,J=7,2Hz, 1H),2,93-2,79
(m, 2H), 2,29 — 2,20 (m, 1H),
1,68 — 1,58 (m, 1H), 1,49 (s,
3H), 1,47 — 1,43 (m, 1H), 1,21
(s, 3H), 0,96 (t, J] = 4,8 Hz,
1H), 0,75 (dd, J = 9,0, 5,0 Hz,
1H); LCMS m/z = 475,2
(M+1; 30%).

4 N NH,
(o}

X 7.
(2-((3aR,3bR,4aS,5R,5aS)-5-(4-
amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetylhexahydroxyclopropa[3,4
]Jxyclopenta[1,2-d][1,3]dioxol-
3b-yl)etyl)-N-metylquinolin-2-
amin

N
H

7-(2-
((3aR,3bR,4aS,5R,5aS)
-5-(4-clo-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetylhexahydroxyclo
propa[3,4]xyclopenta[1
,2-d][1,3]dioxol-3b-
yl)etyl)-N-
metylquinolin-2-amin

'H NMR (400 MHz, DMSO-
d6) 6 8,08 (s, 1H), 7,84 (d,J =
8,9 Hz, 1H), 7,55 (d, J = 8,1
Hz, 1H), 7,46 (s, 1H), 7,16 —
7,10 (m, 2H), 7,06 (s, 2H),
6,72 (d, J = 8,9 Hz, 1H), 6,62
(d,J=3,5Hz, 1H), 5,22 (d,J
= 7.2 Hz, 1H), 5,02 (s, 1H),
4,52 (dd, J=17,3, 1,5 Hz, 1H),
2,91 (d, J = 4,7 Hz, 3H), 2,88
—2,77 (m, 2H), 2,32 —2,24 (m,
1H), 1,70 - 1,61 (m, 1H), 1,49 |
(s, 3H), 1,48 — 1,44 (m, 1H),
1,20 (s, 3H), 0,94 (t, J = 4,7
Hz, 1H), 0,74 (dd,J =9,2, 5,0
Hz, 1H); LCMS m/z = 471,23
(M+1; 15%).

Br—y N— NH,

N N N~
PMBHN d. 0O

X
7-(((3aR,3bR,4aS,5R,5aS)-5-(4-
amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyltetrahydroxyclopropa[3,4
Ixyclopenta[1,2-d][1,3]dioxol-
3b(3aH)-yl)metoxy)-3-bromo-N-
(4-metoxybenzyl)quinolin-2-
amin

3-bromo-7-
(((3aR,3bR,4aS,5R,5aS
)-5-(4-clo-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyltetrahydroxyclo
propa[3,4]xyclopenta[ 1
,2-d][1,3]dioxol-
3b(3aH)-yl)metoxy)-N-
(4-
metoxybenzyl)quinolin
-2-amin

'H NMR (400 MHz, DMSO-
d6) & 8,30 (s, 1H), 8,09 (s,
1H), 7,64 — 7,59 (m, 1H), 7,38
(d,7=3,6 Hz, 1H), 7,37-7,31
(m, 2H), 7,16 (t, ] = 5,9 Hz,
1H), 7,04 (s, 2H), 7,00 (d, J =
2,5 Hz, 1H), 6,97 — 6,92 (m,
1H), 6,91 — 6,84 (m, 2H), 6,65
(d, T =3,6 Hz, 1H), 5,30 (d, J
= 7.1 Hz, 1H), 5,14 (s, 1H),
4,63 (d, T = 6,0 Hz, 2H), 4,50
d,J=7,1Hz, 1H), 4,35 (d,J
= 10,5 Hz, 1H), 4,21 (d, ] =
10,5 Hz, 1H), 3,71 (s, 3H),
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1,78 — 1,71 (m, 1H), 1,48 (s,
3H), 1,18 (s, 3H), 1,11 — 1,06
(m, 1H), 0,88 — 0,83 (m, 1H);
LCMS m/z = 659,3 (M+2;
100%).

(\\Q\s N?\\(NHZ

N it
PMBHN d. ©

7-((((3aR,3bS,4aS,5R,5aS)-5-(4-
amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyltetrahydroxyclopropal[3,4
Ixyclopenta[1,2-d][1,3]dioxol-
3b(3aH)-yl)metyl)thio)-N-(4-
metoxybenzyl)quinolin-2-amin

7-
((((3aR,3bS,4aS,5R,5a
S)-5-(4-clo-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyltetrahydroxyclo
propa[3,4]xyclopenta[1
,2-d][1,3]dioxol-
3b(3aH)-
yl)metyl)thio)-N-(4-
metoxybenzyl)quinolin
-2-amin

'"H NMR (400 MHz, DMSO-
d6) 6 8,09 (s, 1H), 7,80 (d,J =
8,9 Hz, 1H), 7,53 (d, J = 8,4
Hz, 1H), 7,46 (t, J = 5,7 Hz,
1H), 7,41 (d, J = 1,8 Hz, 1H),
7,35 -7,30 (m, 2H), 7,23 (d,J
= 3,5 Hz, 1H), 7,12 (dd, J =
8,3, 1,9 Hz, 1H), 7,01 (s, 2H),
6,91 — 6,86 (m, 2H), 6,75 (d, J
= 8,9 Hz, 1H), 6,58 (d, J =3,5
Hz, 1H), 5,23 (dd,J =73, 1,4
Hz, 1H), 5,03 (s, 1H), 4,55 (d,
J=5,7Hz, 2H), 4,51 (dd, J =
7.4, 1,5 Hz, 1H), 3,72 (s, 3H),
3,67 (d,J=12,6 Hz, 1H), 3,32
(d, J = 12,7 Hz, 1H), 1,71 —
1,63 (m, 1H), 1,47 (s, 3H),
1,17 (s, 3H), 1,06 (t, J = 4,8
Hz, 1H), 1,01 — 0,95 (m, 1H);
LCMS m/z = 595,21
(M+;70%)

HoN

N~

)
7-((3aR,3bR,4aS,5R,5aS)-3b-(2-
(2-amino-3,3-dimetyl-3H-indol-
6-yletyl)-2,2-
dimetylhexahydroxyclopropa[3,4
Jxyclopenta[1,2-d][1,3]dioxol-5-
yl)-7H-pyrolo[2,3-d]pyrimidin-4-
amin

7.
((3aR,3bR,4a8S,5R,5aS)
-3b-(2-(3,3-dimetyl-2-
(metylthio)-3H-indol-
6-yletyl)-2,2-
dimetylhexahydroxyclo
propa[3,4]xyclopentaf 1
,2-d][1,3]dioxol-5-yl)-
TH-pyrolo[2,3-
d]pyrimidin-4-amin

'"H NMR (400 MHz, DMSO-
d6) 6 8,07 (s, 1H), 7,18 (d,J =
7,5 Hz, 1H), 7,11 (d, J = 3,6
Hz, 1H), 7,01 (s, 2H), 6,94 (s,
1H), 6,88 (d, J = 7,6 Hz, 1H),
6,61 (d, J = 3,5 Hz, 1H), 5,18
(d, J = 7,2 Hz, 1H), 5,00 (s,
1H), 4,52 (d, J = 7,1 Hz, 1H),
2,77 — 2,65 (m, 2H), 2,22 —
2,12 (m, 1H), 1,66 — 1,55 (m,
1H), 1,47 (s, 3H), 1,44 (dd, J =
9,2, 4,3 Hz, 1H), 1,36 (s, 3H),
1,24 (s, 3H), 1,19 (s, 3H), 0,93
(t, J=4,7 Hz, 1H), 0,75 (dd, J
=9,1, 5,0 Hz, 1H); LCMS m/z
=473,4 (M+1; 80%)

- NH

7 N 2
m 7 T
PMBHN. 5 »

7<O
7-(2-((3aR,3bR,4aS,5R,5aS)-5-
(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-

7-(2-
((3aR,3bR,4a8S,5R,5aS)
-5-(4-clo-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetylhexahydroxyclo

'TH NMR (400 MHz,
cloroform-d) & 8,34 (s, 1H),
7,87 (d, J = 8,9 Hz, 1H), 7,63
(s, 1H), 7,55 (d, J = 8,0 Hz,
1H), 7,35 (d, J = 8,5 Hz, 2H),
7,22 (d, J = 8,1 Hz, 1H), 6,97
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dimetylhexahydroxyclopropa[3,4 | propa[3,4]xyclopenta[l | (d, J = 3,6 Hz, 1H), 6,91 (d,J

]xyclopenta[1,2-d][1,3]dioxol- ,2-d][1,3]dioxol-3b- = 8,7 Hz, 2H), 6,65 (d, J =9,0
3b-yl)etyl)-N-(4- yletyl)-N-(4- Hz, 1H), 6,39 (d, J = 3,6 Hz,
metoxybenzyl)quinolin-2-amin metoxybenzyl)quinolin | 1H), 5,25 (s, 2H), 5,19 (d, J =

-2-amin 7,1 Hz, 1H), 5,14 (s, 1H), 4,67

— 4,62 (m, 3H), 3,82 (s, 3H),
3,06 — 2,93 (m, 2H), 2,41 —
2,36 (m, 1H), 2,06 — 2,01 (m,
1H), 1,60 (s, 3H), 1,51 (dd, T =
8.7, 4,2 Hz, 1H), 1,28 (s, 3H),
1,15 (t, J = 4,8 Hz, 1H), 0,78
dd, 7 = 5,5, 3,2 Hz, 1H),
LCMS m/z = 5775 (M+1;
60%)

7-(1-((3aR,3bR,4aS,5R,5aS)-5-(4-amino-7H-pyrolo[2,3 -d]pyrimidin-7-yl)-2,2-
dimetyltetrahydroxyclopropa[3,4]xyclopenta[1,2-d][1,3] dioxol-3b(3aH)-yl)propan-2-yl)-

N-(4-metoxybenzyl)quinolin-2-amin
PMB~p” N 2 NN
H O><O

H6n hop chia 7-((E)-1-((3aR,3bS,4aS,SR,SaS)-5-(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7 -y1)-2,2-dimetyltetrahydroxyclopropa[3 A4]xyclopenta[1,2-d][1,3]dioxol-
3b(3aH)-y1)prop-1-en-2-yl)-3-bromo-N—(4-metoxybenzyl)quinolin—2-amin (0,05g, 0,075
mmol), amoni format (0,331 g, 5,24 mmol) va Pd/C (0,024 g, 0,225 mmol) trong EtOH ( 15
ml) dugc gia nhiét & nhiét 4o 75°C trong 8 gio. Hdn hop phan tng duge 1lam lanh 25°C, loc
qua xelit va dugc cd trong chan khong dé thu dugc 0,06g hop chét tho. Phéan cin thu duge
dugc tinh ché bang dung cu combiflash (Rf200, Teledyne/Isco) 1én cdt redisep® Rf bang
gradien rira gidi (0 dén 5%) clia metanol trong diclometan dé thu dugc hop chét néu & tiéu

d& (0,042g, 95%) dudi dang chit rin mau tring nhat. LCMS m/z = 591,29 (M+1, 100%).
Vi du thue hién sang ché

Vi du 1: (1S,2R,5R)-3-(2-(2-amino-3-bromoquinolin-7 -yl)etyl)-5-(4-amino-7H pyrolo [2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 1)

r~7 Q N
N/Q/\( H2
=N — \N
2N HO ©

B
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Hon hop chtra 7-(2-((3 aS,4R,6aR)-4-(4-amino-7H-pyrolo[2,3-d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-4H-xyclopenta[d][1,3]dioxol-6-yl)ety])-3 -bromo-N-(4-metoxy
benzyl)quinolin-2-amin (0,220 g, 0,343 mmol) trong TFA (3,96 ml, 51,4 mmol) dugc khudy
& nhiét d 50°C trong 1,5 gid. Hon hop thu duge duge cd trong chan khong va phén cin thu
duoc duge hoa tan trong MeOH (5ml). K2COs (0,142 g, 1,029 mmol) dugce bd sung va khudy
hdn hgp phan tng & nhiét d§ 50°C trong 1,5 gio. Hon hop phén Gng dugce loc va phén loc
dwoc cb dudi didu kién 4p suét giam dé thu dugc 0,27g hop chét tho. Phan dw ndy duoc tinh
ché biang dung cu combiflash (Rf200, Teledyne/Isco) 1én cot redisep® Rf bang gradien rira
giai (0 dén 7%) clia metanol trong diclometan @ thu duge hop chét néu & tiéu dé (0,03g,
18%) du6i dang chét rin mau tring nhat. 'H NMR (400 MHz, DMSO-d6) 5 8,35 (s, 1H),
8,06 (s, 1H), 7,61 (d, T = 8,2 Hz, 1H), 7,36 (d, ] = 1,6 Hz, 1H), 7,16 (dd, ] = 8,2, 1,7 Hz, 1H),
7,08 (s, 2H), 6,67 (d, ] = 3,5 Hz, 1H), 6,61 (s, 2H), 6,45 (d, J = 3,5 Hz, 1H), 5,50 (d, ] =4,4
Hz, 1H), 5,44 (t, J= 1,7 Hz, 1H), 4,98 (d, J = 6,4 Hz, 2H), 4,45 (t, ] = 5,9 Hz, 1H), 3,97 (d,
J=5,0 Hz, 1H), 3,04 — 2,87 (m, 2H), 2,61 — 2,53 (m, 2H); LCMS m/z = 483,01 (M+2, 90%).

Céc vi du trong bang 13 dugc tbng hop bing quy trinh phan (ng twong tu sau nhu
duoc st dung déi voi ché phdm chira (1S,2R,5R)-3-(2-(2-amino-3-bromoquinolin-7-
yl)etyl)-S-(4-amino-7H-pyrolo[2,3-d]pyrimidin—7-yl)xyclopent—3-en-1,2-diol st dung

nguyén liéu ban dAu thich hop (ngoai trt TFA, HCI/MeOH 3N ciing ¢6 thé duoc st dung).

Bang 13
CAu trc va tén IUPAC Hop chat trung gian | Dit liéu '"H NMR & LCMS
duoc st dung
Hop chét 2 7-(2-((3aS,4R,6aR)-4- | 'H NMR (400 MHz, DMSO-
Cl s/ "\ w | (4-amino-7H- d6) & 8,17 (s, 1H), 8,09 (s, 1H),
Hz?ﬁv\‘ﬁ pyrolo[2,3- 7,61 (d.7=8,2 Hz, 1H), 7,37 s,

(1S8,2R,5R)-3-(2-(2-amino-3-
cloquinolin-7-yl)etyl)-5-(4-
amino-7H-pyrolo[2,3-
dJpyrimidin-7-yl)xyclopent-3-
en-1,2-diol

d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]diox
ol-6-yl)etyl)-3-clo-N-
-
metoxybenzyl)quinoli
n-2-amin

1H), 7,29 (s, 2H), 7,16 (dd, J =
8.3, 1,7 Hz, 1H), 6,75 — 6,66
(m, 3H), 6,49 (d, J = 3,6 Hz,
1H), 5,50 (d, T = 4,4 Hz, 1H),
5,43 (d,J=1,9 Hz, 1H), 5,01 (d,
1=6,7 Hz, 2H), 4,45 (t, 1= 5,9
Hz, 1H), 3,96 (d, ] = 5,0 Hz,
1H), 2,94 (ddt, T = 21,4, 14,1,
7.2 Hz, 2H), 2,58 — 2,55 (m,
2H); LCMS m/z = 436,92 (M+,
20%)
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Hop chit 3
F
Br—/ N_ NH,

HoN on N
(1S,2R,5R)-3-(2-(2-amino-3-
bromoquinolin-7-yl)etyl)-5-(4-
amino-5-flo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-
en-1,2-diol

7-(2-((3aS,4R,6aR)-4-
(4-amino-5-flo-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]diox
ol-6-yl)etyl)-3-bromo-
N-(4-
metoxybenzyl)quinoli
n-2-amin

TH NMR (400 MHz, DMSO-
d6) § 8,39 (s, 1H), 8,08 (s, 1H),
7,63 (d, ] =8,2 Hz, 1H), 7,37 (s,
1H), 7,18 (dd, T = 8,2, 1,6 Hz,
3H), 6,72 (d, J = 27,4 Hz, 2H),
6,55 (d, T =2,1 Hz, 1H), 5,54 (s,
1H), 5,40 (q, J = 1,7 Hz, 1H),
5,10 - 4,91 (m, 2H), 4,43 (4, =
5,7 Hz, 1H), 3,92 (q, ] =5,2 Hz,
1H), 3,04 — 2,87 (m, 2H) 2,65 —
2,52 (m, 2H),; LCMS m/z =501
(M+1, 30%)

Hop chat 4
7 N I NH:
HoN Ho on NS

(1S,2R,5R)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-
3-(((2-aminoquinolin-7-
yl)thio)metyl)xyclopent-3-en-
1,2-diol

7-((((3aS,4R,6aR)-4-
(4-amino-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]diox
ol-6-yl)metyl)thio)-N-
(4-
metoxybenzyl)quinoli
n-2-amin

'H NMR (400 MHz, DMSO-
d6) & 8,00 (s, 1H), 7,86 (d, J =
8,8 Hz, 1H), 7,56 (d, ] =8,3 Hz,
1H), 7,40 (d, T = 1,8 Hz, 1H),
7,15 (dd, T = 8,3, 1,9 Hz, 1H),
6,89 (s, 2H), 6,72 (d, = 8,8 Hz,
1H), 6,48 (s, 2H), 6,26 (d, J =
3,5 Hz, 1H), 6,21 (d,J=3,6 Hz,
1H), 5,57 (s, 1H), 5,49 (s, 1H),
5,11 (d,7=5,5Hz, 1H), 5,04 (d,
] = 6,4 Hz, 1H), 4,58 (s, 1H),
4,01 (d, T = 14,7 Hz, 1H), 3,88
~3,81 (m, 1H), 3,75 — 3,66 (m,
1H); LCMS m/z = 420,85 (M+,
100%)

Hop chat 5

=N SAQ’NQ\\(NHZ
HaN o' on NS
(1S,2R,5R)-3-(((2-amino-3-
cloquinolin-7-yl)thio)metyl)-5-
(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-
en-1,2-diol

7-((((3aS,4R,6aR)-4-
(4-amino-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]diox
ol-6-yl)metyl)thio)-3-

TH NMR (400 MHz, DMSO-
d6) & 8,19 (s, 1H), 8,00 (s, 1H),
7,62 (d, T = 8,4 Hz, 1H), 7,43 (s,
1H), 7,23 (dd, T = 8,4, 1,9 Hz,
1H), 6,94 (s, 2H), 6,82 (s, 2H),
6,28 (q,J =3,5 Hz, 2H), 5,61 (5,
1H), 5,50 (s, 1H), 5,09 (dd, J =
24.6, 6,5 Hz, 2H), 4,57 (t, J =

clo-N,N-bis(4- 6,0 Hz, 1H), 4,04 (d, J = 14,9

metoxybenzyl)quinoli | Hz, 1H), 3,87 (q, J = 5,7 Hz,

n-2-amin 1H), 3,74 (d, J = 15,0 Hz, 1H);
LCMS m/z = 455,50 (M+,
50%)

Hop chat 6

7 N NH;
HO ©OH
(1S,2R,5R)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-
3-(((2-aminoquinolin-7-

H,N

N7-(((3aS,4R,6aR)-4-
(4-amino-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]diox
ol-6-yl)metyl)-N2-(4-

TH NMR (400 MHz, DMSO-
d6) & 8,02 (s, 1H), 7,65 (d, J =
8,7 Hz, 1H), 7,39 (d, T =8,8 Hz,
1H), 6,95 — 6,86 (m, 3H), 6,81
(dd, J = 8,9, 2,6 Hz, 1H), 6,61
(d, ] =2,5 Hz, 1H), 6,49 (d,J =
3,5 Hz, 1H), 6,41 (d,7=8,7 Hz,
1H), 6,09 (s, 2H), 5,51 (s, 1H),
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yl)(metyl)amino)metyl)xyclop
ent-3-en-1,2-diol

metoxybenzyl)-N7-
metylquinolin-2,7-
diamin

541 (d, J = 1,9 Hz, 1H), 5,06
(dd, T = 6,5, 2,5 Hz, 2H), 4,44
(t,J = 6,0 Hz, 1H), 4,17 (d,] =
4,9 Hz, 2H), 4,11 — 4,04 (m,
1H), 3,05 (s, 3H); LCMS m/z =
417,10 (M+, 100%)

Hop chat 7a va 7b

Br
et

HO OH
(IS,ZR,SR) -3-(1-(2-amino-3-
bromoquinolin-7-yl)propan-2-
yl)-5-(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-
en-1,2-diol

7-(2-((3aS,4R,6aR)-4-
(4-amino-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]diox
ol-6-yl)propyl)-3-
bromo-N-(4-
metoxybenzyl)
quinolin-2-amin

Chéat dong phén khong doi
quang tht nhat(Hop chét 7a):
'H NMR (400 MHz, DMSO-
d6) 8,35 (s, 1H), 8,05 (s, 1H),
7,60 (d, J=8,2 Hz, 1H), 7,33 (s,
1H), 7,13 (d, J = 8,4 Hz, 1H),
6,93 (s, 2H), 6,78 (d, ] = 3,6 Hz,
1H), 6,59 (s, 2H), 6,49 (d, J =
3,6 Hz, 1H), 5,53 (d, ] =4,5 Hz,
1H), 5,42 (s, 1H), 5,01 — 4,88
(m, 2H), 4,46 (t, J = 5,8 Hz,
1H), 3,99 (t, J = 7,8 Hz, 1H),
3,03 (dd, J=11,9, 4,4 Hz, 1H),
2,73 (q, J = 10,6, 8,9 Hz, 2H),
1,24 (s, 3H); LCMS m/z =
497,30 (M+2, 100%)

Chit ddéng phéan khong db6i
quang thtt hai(Hop chit 7b): 'H
NMR (400 MHz, DMSO-d6) 6
8,36 (s, 1H), 8,05 (s, 1H), 7,61
(d, J=8,2Hz, 1H), 7,33 (s, 1H),
7,21 — 7,02 (m, 3H), 6,61 (s,
2H), 6,50 (d, J = 3,5 Hz, 1H),
6,43 (d,J=3,6 Hz, 1H), 5,52 (d,
J = 5,0 Hz, 1H), 5,35 (s, 1H),
5,00 (s, 1H), 4,91 (d, ] = 6,4 Hz,
1H), 4,56 (s, 1H), 3,90 (d, J =
5,8 Hz, 1H), 3,07 — 2,99 (m,
1H), 2,83 — 2,74 (m, 2H) 1,09
(d, J = 5,8 Hz, 3H); LCMS m/z
= 495,24 (M+, 40%)

(Hop chat 8a va 8b)

Bes g oust

HO OH

(IS 2R,5R)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-
3-(1-((2-(metylamino)
quinolin-7-
yl)oxy)etyl)xyclopent-3-en-
1,2-diol

7-(1-((3aS,4R,6aR)-4-
(4-amino-7H-pyrolo
[2,3-d]pyrimidin-7-
yl1)-2,2-dimetyl-3a,6a-
dihydro-4H-
xyclopenta [d] [1,3]
dioxol-6-yl)etoxy)-N-
metyl quinolin-2-amin

Hdn hop dong phén khong d6i
quang dugc tach bang HPLC
didu ché khong dbi ximg.

Budc song: 225 nm,

Phuong phép, dung cuw
IPA_0,1%DEA_MeOH _
0,1%DEA 50 50 0,7ML_12
MIN,

Tdc do chay: 0,70 ml/phut

Cot: CHIRALPAK IB CRL-
043 OLD,
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Nhiét do cot: 30°C,

Pha dong A: IPA 0,1%DEA,
Pha dong B: MeOH 0,1% DEA
Chét ddng phan khong a6i
quang thir nhat (Hop chit 8a):
'H NMR (400 MHz, DMSO-
d6) 6 8,04 (s, 1H), 7,73 (d,J =
8,8 Hz, 1H), 7,49 (d, ] = 8,7 Hz,
1H), 7,00 (d, J = 2,5 Hz, 1H),
6,92 (d, J = 4,2 Hz, 2H), 6,84 —
6,80 (m, 2H), 6,57 (d, J = 8,8
Hz, 1H), 6,44 (d, J = 3,5 Hz,
1H), 5,70 (t, J = 1,7 Hz, 1H),
5,60 —5,56 (m, 1H), 5,21 (d,J =
6,7 Hz, 1H), 5,14 — 5,08 (m,
1H), 5,04 — 4,99 (m, 1H), 4,62 —
4,58 (m, 1H), 4,15 — 4,11 (m,
1H), 3,19 — 3,16 (m, 1H), 2,90
(d,7=4,7Hz,3H), 1,54 (d, ] =
6,3 Hz, 3H); LCMS m/z =
433,04 (M+1, 30%)

Chét dbng phan khong d6i
quang thtr hai (Hop chét 8b): 'H
NMR (400 MHz, DMSO-d6)
8,02 (s, 1H), 7,73 (d,J= 8,9 Hz,
1H), 7,49 (d, J = 8,7 Hz, 1H),
7,04 (d, J=2,5Hz, 1H), 6,94 (d,
J = 3,5 Hz, 3H), 6,81 (dd, J =
8,7,2,5Hz, 1H), 6,57 (d,J=8,8
Hz, 1H), 6,54 (d, J = 3,6 Hz,
1H),5,72 (t, J = 1,5 Hz, 1H),
5,57 (d,J=5,0 Hz, 1H), 5,26 (d,
J = 6,7 Hz, 1H), 5,15 (s, 1H),
5,10 (s, 1H), 4,48 (s, 1H),4,36
(d,J=4,2Hz, 1H), 3,94 (d, /=
5,8 Hz, 1H), 2,91 (d, J=4,7 Hz,
3H), 1,57 (d, J = 6,5 Hz, 3H);
LCMS (m/z) =433,04 (M+,
30%).

Hop chat 9

HO OH N\

(IS,2R,5R) -3-(((2-amino-3-
clo-5-floquinolin-7-
yl)oxy)metyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-y1)-
2-metylxyclopent-3-en-1,2-diol

7-(((3aS,4R,6aR)-4-
(4-amino-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-
2,2,6a-trimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dio
x0l-6-yl)metoxy)-3-
clo-5-flo-N-(4-

TH NMR (400 MHz, DMSO-
d6) § 8,37 (s, 1H), 8,14 (s, 1H),
7,71 (d, 7 =3,7 Hz, 1H), 7,07 (s,
2H), 6,97 (d, J = 3,6 Hz, 1H),
6,90 (d, J = 2,2 Hz, 1H), 6,79
(dd, T = 11,5, 2,2 Hz, 1H), 5,61
(s, 2H), 4,89 — 4,77 (m, 2H),
476 — 4,63 (m, 3H), 1,82 (s,
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metoxybenzyl)quinoli | 3H); LCMS m/z = 471,07 (M+,

] n-2-amin 100%)
Hop chat 10 7-(2-((3aS,4R,6aR)-4- | 'TH NMR (400 MHz, DMSO-
% (4-amino-7H- de) 6 8,03 (s, 1H), 7,79 (d, J =
Q\( pyrolo[2,3- 8.9 Hz, 1H), 7,54 (d, ] = 8,0 Hz,

(IS 2R,5R)- 5 (4 amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-
3-(2-(2-(metylamino)quinolin-
7-yl)etyl)xyclopent-3-en-1,2-

diol

d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dio
xol-6-yl)etyl)-N-
metylquinolin-2-amin

1H), 7,39 (s, 1H), 7,07 (dd, ] =
8,1, 1,6 Hz, 1H), 6,93 (s, 2H),
6,72 — 6,64 (m, 2H), 6,41 (d,J =
3,5 Hz, 1H), 5,51 (s, 1H), 5,43
(d,J=1,9Hz, 1H), 4,95 (dd, ] =
10,7, 6,5 Hz, 2H), 4,45 (t, ] =
6,0 Hz, 1H), 4,01 — 3,90 (m,
1H), 3,12 — 3,08 (m, 2H), 2,90
(d, T =4,7 Hz, 3H), 2,60 — 2,52
(m, 2H); LCMS m/z= 416,48
(M+, 60%)

Hop chat 11

Do~y

HO OH
(1S,2R,5R)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-
3-(2-(3-metylimidazo[1,2-
a]pyridin-7-yl)etyl)xyclopent-
3-en-1,2-diol

7-((3aS,4R,6aR)-2,2-
dimetyl-6-(2-(3-
metylimidazo[1,2-
a]pyridin-7-yl)etyl)-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]dio
xol-4-yl)-7TH-
pyrolo[2,3-
d]pyrimidin-4-amin

'H NMR (400 MHz, DMSO-
d6) & 8,20 (d, J = 7,0 Hz, 1H),
8,03 (s, 1H), 7,39 (s, 1H), 7,32
(s, 1H), 7,00 — 6,86 (m, 3H),
6,66 (d, J=3,5Hz, 1H), 6,42 (d,
J=3,5Hz, 1H), 5,53 — 5,41 (m,
2H), 4,98 (d, J = 6,4 Hz, 2H),
4,46 (t,J =6,0 Hz, 1H), 3,98 (q,
J=5,5Hz, 1H), 3,40 (d,J=7,0
Hz, 2H), 2,99 — 2,82 (m, 2H),
2,45 (s, 3H); LCMS m/z=
390,91 (M+, 90%)

Hop chét 12

HzN HG OH
(IS,2R,5R) -3-(((2-amino-3-
clo-5-floquinolin-7-
yloxy)metyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-
4-metylxyclopent-3-en-1,2-diol

3-clo-5-flo-N-(4-
metoxybenzyl)-7-
(((3aS.4R,6aR)-4-(4-
((4-
metoxybenzyl)amino)
-TH-pyrolo[2,3-
d]pyrimidin-7-yl)-
2,2,5-trimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dio
x0l-6-
yl)metoxy)quinolin-2-
amin

LCMS m/z = 471,23 (M+, 60%)

Hop chat 13
A e

HzN HO on
(lS,2R,5R)-3 -(2-(2-amino-3-
clo-5-floquinolin-7-yDetyl)-5-

3-clo-7-(2-
((3aS,4R,6aR)-2,2-
dimetyl-4-(4-metyl-
7H-pyrolo[2,3-
d]pyrimidin-7-yl)-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]dio

TH NMR (400 MHz, DMSO-
d6) § 8,62 (s, 1H), 8,18 (s, 1H),
7,22 (s, 1H), 7,13 — 6,90 (m,
4H), 6,55 (d, T = 3,6 Hz, 1H),
5,61 (d, J = 4,4 Hz, 1H), 5,46 (t,
T =1, Hz, 1H), 5,02 (dd, J =
6,5, 4,3 Hz, 2H), 4,47 (1, 1=6,0
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(4-metyl-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-
en-1,2-diol

xo0l-6-yl)etyl)-5-
floquinolin-2-amin

Hz, 1H), 4,08 — 3,98 (m, 1H),
3,04 — 2,85 (m, 2H), 2,63 (s,
3H), 2,60 — 2,54 (m, 2H);
LCMS m/z = 454,17 (M+,
100%)

Hop chat 14

F
Cl/ O =
N/%(

(1S,2R,5R)-3-(2-(2-amino-3-
clo-5-floquinolin-7-yl)etyl)-5-
(4-metyl-1H-pyrolo[3,2-
c]pyridin-1-yl)xyclopent-3-en-
1,2-diol hydroclorua

3-clo-7-(2-
((3aS,4R,6aR)-2,2-
dimetyl-4-(4-metyl-
1H-pyrolol3,2-
c]pyridin-1-yl)-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dio
xol-6-yl)etyl)-5-
floquinolin-2-amin

'H NMR (400 MHz, DMSO-
d6) 5 14,95 (s, 1H), 8,41 (s, 1H),
8,26 (t,J=5,9 Hz, 1H), 7,94 (d,
J=6,9 Hz, 1H), 7,53 (d,J =3,5
Hz, 1H), 7,43 — 7,29 (m, 2H),
7,29 — 7,03 (m, 3H), 5,64 (s,
1H), 5,58 (d, J = 5,3 Hz, 1H),
4,41 (d,J=5,6 Hz, 1H), 3,88 (t,
J=5,6Hz, 1H), 3,10 — 2,99 (m,
2H)), 2,93 (s, 3H), 2,62-2,50
(m, 2H); LCMS m/z= 453,11
(M+1, 100%)

Hop chat 15

F
LD~
N
2 HO' "OH .

(1S,2R,5R)-3-(2-(2-amino-3-
clo-5-floquinolin-7-yl)etyl)-5-
(1H-pyrolo[3,2-c]pyridin-1-
yl)xyclopent-3-en-1,2-diol

3-clo-7-(2-
((3aS,4R,6aR)-2,2-
dimetyl-4-(1H-
pyrolo[3,2-c]pyridin-
1-yl)-3a,6a-dihydro-
4H-
xyclopenta[d][1,3]dio
xol-6-yl)etyl)-5-
floquinolin-2-amin

'H NMR (400 MHz, DMSO-
d6) & 8,91 (s, 1H), 8,20 (s, 1H),
8,09 (d, J = 6,2 Hz, 1H), 7,49 (d,
J = 6,1Hz, 1H), 7,24 (s, 1H),
7,11 (d, J = 3,3 Hz, 1H), 7,07 —
7,01 (m, 1H), 6,98 (s, 2H), 6,60
(d, J = 3,3 Hz,1H), 5,58 (d, J =
1,8 Hz, 1H), 5,39 (s, 1H), 5,18
(dd, T = 17,2, 6,7 Hz, 2H), 4,41
(t, J = 5,4 Hz, 1H), 3,84(q, J =
5,9 Hz, 1H), 3,11 — 2,91 (m,
2H), 2,68 — 2,58 (m, 2H);
LCMS (m/z) =43923 (M+,
100%).

Hop chét 16
F

=N N N
HN HO OH
(1S,2R,5R)-3-(2-(2-amino-3-
clo-5-floquinolin-7-yl)etyl)-5-
(7H-pyrolo[2,3-d]pyrimidin-7-
yl)xyclopent-3-en-1,2-diol

3-clo-7-(2-
((3aS,4R,6aR)-2,2-
dimetyl-4-(7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]dio
xol-6-yl)etyl)-5-
floquinolin-2-amin

'H NMR (400 MHz, DMSO-
d6) & 8,98 (s, 1H), 8,76 (s, 1H),
8,18 (s, 1H), 7,22 (s, 1H), 7,11
(d,J=3,6 Hz, 1H), 7,02 (dd, J =
11,1, 1,4 Hz, 1H), 6,96 (s, 2H),
6,49 (d, ] =3,6 Hz, 1H), 5,65 (s,
1H), 5,47 (d, J = 1,9 Hz, 1H),
5,03 (d, ] = 6,4 Hz, 2H), 4,48 (t,
J=6,1Hz, 1H), 4,06 — 4,02 (m,
1H), 3,02 —2,93 (m, 2H), 2,60 —
2,55 (m, 2H) ; LCMS m/z=
440,17 (M+, 60%)

Hop chat 17

NH
74 N 2
i\\Q\N T Q\\g
HoN N H HO' -, N~

(18,2R,5R)-5-(4-amino-7H-

N7-(((3aS,4R,6aR)-4-
(4-amino-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-

TH NMR (400 MHz, DMSO-
d6) & 8,04 (s, 1H), 7,60 (d, J =
8.6 Hz, 1H), 7,29 (d, T = 8,6 Hz,
1H), 6,96 - 6,91 (m, 3H), 6,64
(dd, J = 8,7, 2,3 Hz, 1H), 6,51

-162-




38841

pyrolo[2,3-d]pyrimidin-7-yl)-
3-(((2-aminoquinolin-7-
yl)amino)metyl)xyclopent-3-
en-1,2-diol

dihydro-4H-xyclo
penta[d][1,3]dioxol-6-
yl)metyl) -N2-(4-
metoxybenzyl)
quinolin-2,7-diamin

(d, T=3,5 Hz, 1H), 6,48 (d,] =
2,2 Hz, 1H), 6,37 (d, ] = 8,6 Hz,
1H), 6,20 (t, J = 5,6 Hz, 1H),
6,08 (s, 2H), 5,61 (q, = 1,8 Hz,
1H), 5,55 (s, 1H), 5,09 - 5,04
(m, 2H), 4,52 (t, ] =5,9 Hz, 1H),
4,11 (q,J = 5,8 Hz, 1H), 3,90 (s,
2H); LCMS m/z= 404,16 (M+,
100%)

Hop chét 18

I o oH
(IS,ZR,SR) -3-(((2-amino-3-
clo-5-floquinolin-7-
yl)oxy)metyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-
yD)xyclopent-3-en-1,2-diol

7-(((3aS,4R,6aR)-4-
(4-amino-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d]  [1,3]
dioxol-6-yl)metoxy)-
3-clo-5-flo-N-(4-

TH NMR (400 MHz, DMSO-
d6) 5 8,58 (bs, 2H), 8,32 (s, 1H),
8,11 (s, 1H), 7,32 (d, ] =3,6 Hz,
1H), 6,99 (bs, 2H), 6,89 — 6,83
(m, 2H), 6,81 (d, ] = 2,3 Hz,
1H), 5,82 (g, ] = 1,8 Hz, 1H),
563 (d, J = 5,2 Hz, 1H), 527
(bs, 2H), 4,93 — 4,80 (m, 2H),
4,56 (d,7=5,7 Hz, 1H), 4,21 (t,

metoxybenzyl)quinoli |J = 5,6 Hz, 1H); LCMS m/z=
n-2-amin 457,17 M+, 70%)
Hop chat 19 7-(((3aR,6R,6a8)-6- 'H NMR (400 MHz, DMSO-
y N/?\(NHZ (4-amino-7H- d6) & 8,12 (s, 1H), 8,00 (d, J =
_ QQOAQ’ ‘Y | pyrolo[23- 8.9 Hz, 1), 7,69 (d, J = 8,8 Hz,
N HO oH Y

H

(1S,2R,5R)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-
3-(((2-(metylamino)quinolin-7-
yl)oxy)metyl)xyclopent-3-en-
1,2-diol

d]pyrimidin-7-yl)-2,2-
dimetyl-6,6a-dihydro-
3aH-
xyclopenta[d][1,3]dio
xol-4-yl)metoxy)-N-
metylquinolin-2-amin

1H), 7,40 (d, J = 13,8 Hz, 3H),
712 (d, T =3,7 Hz, 1H), 7,03 (d,
=89 Hz, 1H), 6,80 (d, 1 =9,0
Hz, 1H), 6,64 (d, J = 3,5 Hz,
1H), 5,82 (d, T = 2,0 Hz, 1H),
561 (s, 1H), 5,30 — 5,08 (m,
2H), 4,86 (s, 2H), 4,60 (t, T = 5,6
Hz, 1H), 4,28 — 4,04 (m, 2H)
3,05 (d, J = 4,6 Hz, 3H); LCMS
m/z= 419,16 (M, 100%)

Hop chét 20a va 20b

HzN HO oM Ns A
(IS,2R,5R) -3-(1-((2-amino-3-
clo-5-floquinolin-7-
yloxy)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-
yl)xyclopent-3-en-1,2-diol

7-(1-((3aS,4R,6aR)-4-
(4-amino-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dio
x0l-6-yl)etoxy)-3-clo-
5-flo-N-(4-
metoxybenzyl)quinoli
n-2-amin

Hdn hop dong phén khong do6i
quang dugc tach bang HPLC
didu ché  khong d6i xang.

Chit ddng phén khong a6i
quang thir nhat (Hop chat 20a):
'H NMR (400 MHz, DMSO-
d6) & 8,12 (s, 1H), 7,92 (s, 1H),
7,36 (d, J=3,6 Hz, 1H), 7,16 (d,
J = 3,5 Hz, 1H), 6,83 (s, 2H),
6,65 — 6,35 (m, 3H), 5,96 (t, ] =
9,7 Hz, 1H), 5,82 — 5,54 (m,
2H), 5,07 — 4,91 (m, 2H), 4,61 —
4,36 (m, 2H), 4,18 (dd, J = 9,6,
4,8 Hz, 1H), 1,65 (ddd, J = 26,6,
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6,9, 2,5 Hz, 3H); LCMS m/z=
471,23 (M+, 90%)

Chit ddng phan khéng dbi
quang th hai (Hop chét 20b):
'H NMR (400 MHz, DMSO-
d6) 5 8,08 (s, 1H), 8,01 (s, 1H),
6,93 (s, SH), 6,87 — 6,75 (m,
2H), 6,54 (d, J = 3,6 Hz, 1H),
5,62 (d, J =1,6 Hz, 1H), 5,53 —
5,49 (m, 1H), 5,26 (d, J = 5,9
Hz, 1H), 5,23 — 5,13 (m, 2H),
4,55 (t, J = 5,7 Hz, 1H), 4,15 -
4,00 (m, 1H), 1,57 (d, J = 6,5
Hz, 3H); LCMS m/z= 471,23
(M+, 80%)

Hop chat 21

cl =
L~y
N -,
HoN Hoo on NsN
(1S,2R,5R)-3-(2-(2-amino-3-
cloquinolin-7-yl)etyl)-5-(4-
metyl-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-
en-1,2-diol

3-clo-7-(2-
((3aS,4R,6aR)-2,2-
dimetyl-4-(4-metyl-
7H-pyrolo[2,3-
d]pyrimidin-7-yl)-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]dio
xo0l-6-yl)etyl)quinolin-
2-amin

IH NMR (400 MHz, DMSO-dé)
58,62 (s, 1H), 8,17 (s, 1H), 7,61
(d, J=8,3 Hz, 1H), 7,44 (s, 1H),
7,37 (s, 1H), 7,17 (d, J= 8,2 Hz,
1H), 7,02 (d, J = 3,6 Hz, 1H),
6,70 (s, 2H), 5,62 (s, 1H), 5,45
(s, 1H), 5,04 (s, 2H), 4,47 (d, J
= 5,5 Hz, 1H), 4,14 — 3,91 (m,
1H), 3,06 — 2,87 (m, 2H) 2,58
(d, J = 32,3 Hz, SH); LCMS
m/z= 436,23 (M+, 90%)

Hop chat 22

LD g
Q\H § Hoo on NN

Cong thirc héa hoc : CpgH2Ns02
(1S,2R,5R)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-
3-(2-(2-(xyclobutylamino)
quinolin-7-yl)etyl)xyclopent-3-
en-1,2-diol

7-(2-((3aS,4R,6aR)-4-
(4-amino-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-
dihydro-4H-xyclo
penta[d][1,3] dioxol-
6-yl)etyl)-N-xyclo
butylquinolin-2-amin

TH NMR (400 MHz, DMSO-
d6) 5 8,15 (s, 1H), 8,05 (d, J =
9,1 Hz, 1H), 7,77 — 7,51 (m,
4H), 7,24 (d, T = 8,1 Hz, 1H),
6,82 (dd, T = 17,2, 6,4 Hz, 2H),
6,57 (d, T =3,6 Hz, 1H), 5,53 (s,
1H), 5,45 (s, 1H), 5,03 (s, 2H),
4,55 — 4,43 (m, 2H), 4,01 (t, I =
5,2 Hz, 1H), 3,06 — 2,87 (m,
2H), 2,59 — 2,54 (m, 2H), 2,41
(d, J = 8,7 Hz, 2H), 2,01 (q, J =
9,8 Hz, 2H), 1,76 (q, ] = 9,4 Hz,
2H); LCMS m/z= 457,3 (M+,
90%)

Vi du 2: (1S,2R,5R)-3-(2-(2-amino-3-ﬂoquinolin—7-yl)etyl)-5-(4-arnin0-7H-pyrolo[2,3-

d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 23)

F 74 Q N— NH2
s = Nx
HoN HO OH x>~
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Hon hop chira 7-(2-((3 aS,4R,6aR)-4-(4-amino-7H-pyrolo[2,3-d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-dihydro-4H-xyclopenta[d][1,3]dioxol-6-yl)ety])-3 -floquinolin-2-amin (0,060
g, 0,130 mmol) trong TFA (1,004 ml, 13,03 mmol) duoc khudy & nhiét 6 25°C trong 6 git
dudi khi N». Hon hop phan ung dugce bazo hoa bang dung dich d4 lanh chira NaHCO3 bao
hoa chira nudce (20ml) va duge chiét bing etyl axetat (20 ml). Cac 16p dugc tach, 16p hitu co
dugce rira bang nuéc mudi (20 ml) va duge 1am khd trén NaxSO4 khan. Lép hitu co dugc loc
va duoc c6 trong chan khong dé thu dugc 0,12g hop chét thd. Phan du ndy duge tinh ché
bing dung cu combiflash (Rf200, Teledyne/Isco) 1én cdt redisep® Rf bing gradien rira gidi
(0 dén 10%) clia metanol trong diclometan @8 thu duge hop chit néu & tiu dé (25 mg, hiéu
sult 45,6%) duéi dang chét rin mau tring nhat. '"H NMR (400 MHz, DMS0-d6) 8,05 (d,
J=17.3Hz, 1H), 7,79 (d, ] = 11,8 Hz, 1H), 7,59 (d, J = 8,2 Hz, 1H), 7,37 (s, 1H), 7,16 (d,J
= 8,3 Hz, 1H), 6,99 (s, 2H), 6,74 (s, 2H), 6,58 (d, ] = 3,5 Hz, 1H), 6,40 (d, J = 3,5 Hz, 1H),
5,50 (d, J = 9,5 Hz, 1H), 5,42 (d, J = 1,9 Hz, 1H), 4,97 (dd, ] = 6,6, 3,1 Hz, 2H), 4,45 (t,J =
6,0 Hz, 1H), 3,95 (q, ] = 5,5 Hz, 1H), 3,04 — 2,85 (m, 2H), 2,60 — 2,53 (m, 2H); LCMS m/z=
420,92 (M+, 100%).

Céc vi du trong bang 14 dugc tbng hop bang quy trinh phan ¢mg twong tw sau nhu
duoc st dung dbi véi ché phdm chira (18,2R,5R)-3-(2-(2-amino-3-floquinolin-7-yl)etyl)-5-
(4-amino-7 H-pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol sir dung nguyén li¢u ban
dAu thich hop (ngoai trt TFA, TFA hodc FeCls.DCM chura nuéc cling c6 thé dugce sir dung

tai nhiét do twong tng).

Béang 14

CAu truc va tén [UPAC

Hop chit trung gian
duoc st dung

Dit liéu 'H NMR & LCMS

Hop chat 24

F
N NH,
HoN HO OH
(1S,2R,5R)-3-(2-(2-amino-
3-clo-5-floquinolin-7-
yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-
yl)xyclopent-3-en-1,2-diol

7-(2-((3aS,4R,6aR)-4-
(4-amino-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dio
x0l-6-yl)etyl)-3-clo-5-
floquinolin-2-amin

'H NMR (400 MHz, DMSO-d6) &
8,17 (d, T = 0,8 Hz, 1H), 8,03 (s, 1H),
7.22 (s, 1H), 7,01 (dd, T = 11,0, 1,4
Hz, 1H), 6,95 (s, 2H), 6,92 (s, 2H),
6,63 (d, ] = 3,5 Hz, 1H), 6,42 (d, J =
3.5 Hz, 1H), 5,50 (t, ] = 3,2 Hz, 1H),
5,45 (t, 7 = 1,7 Hz, 1H), 4,96 (dd, T =
6.3, 3,0 Hz, 2H), 4,45 (t, ] = 5,8 Hz,
1H), 3,97 (g, J = 5,5 Hz, 1H), 3,03 -
2,87 (m, 2H), 2,56 (t, ] =7,0 Hz, 2H);
LCMS m/z= 454,98 (M+, 40%)
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Hop chat 25
F —
Cl—/ NQ\(NHz
Y

HoN HO OH
(1S,2R,5R)-3-(2-(2-amino-
3-clo-6-floquinolin-7-
yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-
yl)xyclopent-3-en-1,2-diol

7-(2-((3aS,4R,6aR)-4-
(4-amino-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dio
xol-6-yl)etyl)-3-clo-6-
floquinolin-2-amin

TH NMR (400 MHz, DMSO-d¢) o
8,17 (s, 1H), 8,03 (s, 1H), 7,53 — 7,30
(m, 2H), 6,97 (s, 2H), 6,75 — 6,55 (m,
3H), 6,44 (d, J = 3,6 Hz, 1H), 5,57 —
531 (m, 2H), 4,98 (dd, J = 6,4, 1,8
Hz, 2H), 4,45 (t, J= 6,0 Hz, 1H), 3,98
(q, J = 5,6 Hz, 1H), 2,98 (q, J = 6,7
Hz, 2H), 2,59 — 2,52 (m, 2H); LCMS
m/z= 455,10 (M+, 90%)

Hop chat 26
N/?/\\(NHz

Cl ==
\
N NQ/N

HoN F HG OH
(1S,2R,5R)-3-(2-(2-amino-
3-clo-8-floquinolin-7-
yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-
yDxyclopent-3-en-1,2-diol

7-(2-((3aS,4R,6aR)-4-
(4-amino-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dio
xol-6-yl)etyl)-3-clo-8-
floquinolin-2-amin

TH NMR (400 MHz, DMSO-d6) &
8,24 (d, J = 1,6 Hz, 1H), 8,04 (s, 1H),
7,44 (d, 7= 8,3 Hz, 1H), 7,17 (dd, J =
8.3, 6,5 Hz, 1H), 7,00 (bs, 4H), 6,66
d, J = 3,6 Hz, 1H), 6,44 (d, ] = 3,5
Hz, 1H), 5,51 (d, J=4,5 Hz, 1H), 5,42
(d, J = 1,8 Hz, 1H), 4,96 (dd, J = 6,6,
4.8 Hz, 2H), 4,44 (t, ] = 5,9 Hz, 1H),
3,98 (q, J = 5,6 Hz, 1H), 2,98 (d, J =
8.3 Hz, 2H), 2,49 — 2,40 (m, 2H);
LCMS m/z= 455,05 (M+, 100%)

Hop chit 27

N— NH2
HzN Q\\,ﬁ
o oH N

(1S,2R,5R)-3-(2-(2-amino-
3,3-dimetyl-3H-indol-6-
yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-
yl)xyclopent-3-en-1,2-diol

7-((3aS,4R,6aR)-6-(2-
(2-amino-3,3-dimetyl-
3H-indol-6-yl)etyl)-
2,2-dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dio
xol-4-yl)-7TH-
pyrolo[2,3-
d]pyrimidin-4-amin

TH NMR (400 MHz, DMSO-d6) &
8,04 (s, 1H), 7,02 (d, ] = 7,3 Hz, 1H),
6,97 — 6,85 (m, 4H), 6,81 (d, J = 1,4
Hz, 1H), 6,67 (dd, J = 7,4, 1,5 Hz,
1H), 6,63 (d, ] =3,5 Hz, 1H), 6,46 (d,
J=13,5 Hz, 1H), 5,55 — 5,46 (m, 1H),
542 (t, J = 1,7 Hz, 1H), 4,95 (s, 2H),
444 (d, 7 = 5,5 Hz, 1H), 3,93 (q,J =
4.8 Hz, 1H), 2,87 — 2,62 (m, 2H), 2,49
~2,41 (m, 2H), 1,30 — 1,17 (m, 6H);
LCMS m/z= 418,41 (M+, 100%)

Hop chat 28

Q N_ I _NH;
HgN /Q/\\N(
HO  oH N

(1S,2R,5R)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-
y1)-3-(2-(2'-
aminospiro[xyclobutan-1,3'-
indol]-6'-yl)etyl)xyclopent-
3-en-1,2-diol

6'-(2-((3aS,4R,6aR)-
4-(4-amino-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dio
xol-6-
yl)etyl)spiro[xyclobut
an-1,3'-indol]-2'-amin

TH NMR (400 MHz, DMSO-d6) &
8,04 (s, 1H), 7,39 (d, ] = 7,3 Hz, 1H),
7,07 (s, 2H), 6,92 (s, 2H), 6,77 (d, J =
1.4 Hz, 1H), 6,71 (dd, T =7.5, 1,5 Hz,
1H), 6,62 (d, ] = 3,5 Hz, 1H), 6,45 (d,
J =35 Hz, 1H), 5,49 (d, ] = 4,3 Hz,
1H), 5,41 (d, T = 1,9 Hz, 1H), 4,93 (d,
] = 5.9 Hz, 2H), 4,45 (d, ] = 5,5 Hz,
1H), 3,93 (q, ] = 5,3 Hz, 1H), 2,87 -
2,64 (m, 2H), 2,62 — 2,49 (m, 4H),
2.40 — 2,30 (m, 1H), 2,24 — 2,13 (m,
3H); LCMS m/z= 431,23 (M+, 50%)

Hop chét 29
Cl

CIN/?/\\{NH2
~ R ., N N
NN HO ©OH Y

)

7-(2-((3aS,4R,6aR)-4-
(4-amino-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-

TH NMR (400 MHz, DMSO-d6) &
8.20 (s, 1H), 8,03 (s, 1H), 7,35 (d, T =
8.7 Hz, 2H), 7,14 — 6,88 (m, 4H), 6,62
d, J =3,5 Hz, 1H), 6,43 (d, T = 3,6
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(1S,2R,5R)-3-(2-(2-amino-
3,5-dicloquinolin-7-yl)etyl)-
5-(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-
3-en-1,2-diol

dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dio
xol-6-yl)etyl)-3,5-
dicloquinolin-2-amin

Hz, 1H), 5,49 (s, 1H), 5,43 (s, 1H),
4,98 (dd, J = 11,2, 6,4 Hz, 2H), 4,46
(t, J=5,9 Hz, 1H), 3,96 (q,J = 5,5 Hz,
1H), 3,04 — 2,85 (m, 2H), 2,62 — 2,56
(m, 2H); LCMS m/z= 471,30 (M+,
50%)

Hop chit 30

CI /?\‘
N
< ‘ Z
H,N” N R \
HO  ©OH

N N

NH,
(1S,2R,5R)-3-(2-(2-amino-
3-cloquinolin-7-yl)etyl)-5-
(2-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-
3-en-1,2-diol

7-(2-((3aS,4R,6aR)-4-
(2-amino-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dio
xol-6-yl)etyl)-3-
cloquinolin-2-amin

TH NMR (400 MHz, DMSO-ds) 8
8,69 (s, 1H), 8,37 (s, 1H), 7,69 (d, J =
8.2 Hz, 1H), 7,42 (s, 1H), 7,26 (d, J =
8.3 Hz, 1H), 6,95 (d, J= 3,9 Hz, 1H),
6,46 (d, J=3,8 Hz, 1H), 5,42 (dd, J =
10,5, 3,3 Hz, 2H), 5,30 — 4,81 (m,
2H), 4,47 (d, J = 5,5 Hz, 1H), 4,22 —
3,88 (m, 1H), 3,09 — 2,87 (m, 2H) 2,57
d, J = 7.7 Hz, 2H); LCMS m/z=
43721 (M+1, 70%)

Hop chat 31
F
\ 7
HaN” N o on NN

(1S,2R,5R)-3-(2-(2-amino-
3-clo-5-floquinolin-7-
yl)etyl)-5-(4-isopropyl-7H-
pyrolo[2,3-d]pyrimidin-7-
yl)xyclopent-3-en-1,2-diol

3-clo-5-flo-7-(2-
((3aS,4R,6aR)-4-(4-
isopropyl-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dio
xo0l-6-yl)etyl)quinolin-
2-amin

TH NMR (400 MHz, DMSO-d6) 3
8,68 (s, 1H), 8,18 (s, 1H), 7,22 (s, 1H),
7,05 (d, T =3,7 Hz, 1H), 7,02 (dd,J =
11,0, 1,4 Hz, 1H), 6,96 (s, 2H), 6,57
(d, J = 3,6 Hz, 1H), 5,63 (d, I = 4,5
Hz, 1H), 5,46 (d, J=1,8 Hz, 1H), 5,01
(d,J=6,5 Hz, 2H), 4,47 (t, ] = 6,1 Hz,
1H), 4,10 - 3,98 (m, 1H), 3,40 (dt, J =
13.9, 6,9 Hz, 1H), 3,04 - 2,89 (m, 2H),
2,57 (d,J = 8,3 Hz, 2H), 1,32 (d, T =
2.1 Hz, 3H), 1,30 (d, T = 2,1 Hz, 3H);
LCMS m/z= 483,92 (M-, 30%)

Hop chat 32
F ' N
O/ N Y
\ 7
HaN N o' on NN

(1S8,2R,5R)-3-(2-(2-amino-
3-clo-5-floquinolin-7-
yDetyl)-5-(4-(1-metyl-1H-
pyrazol-4-yl)-7H-
pyrolo[2,3-d]pyrimidin-7-
yDxyclopent-3-en-1,2-diol

3-clo-7-(2-
((3aS,4R,6aR)-2,2-
dimetyl-4-(4-(1-
metyl-1H-pyrazol-4-
yl)-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]dio
xo0l-6-yl)etyl)-5-
floquinolin-2-amin

TH NMR (400 MHz, DMSO-d6) 8
8,68 (s, 1H), 8,62 (s, 1H), 8,21 (d, J =
19.9 Hz, 2H), 7,26 - 7,17 (m, 2H),
7,03 (dd, J = 11,0, 1,4 Hz, 2H), 6,98
(s, 1H), 6,87 (d, ] = 3,7 Hz, 1H), 5,66
(d,7=4,6 Hz, 1H), 5,50 (t, ] = 1,7 Hz,
1H), 5,04 (d, T = 6,1 Hz, 2H), 4,48 (s,
1H), 4,08 (d, J = 5,4 Hz, 1H), 3,97 (s,
3H), 3,06 — 2,88 (m, 2H), 2,60 — 2,55
(m, 2H); LCMS m/z= 520,32 (M+,
100%)

Hop chét 33ava33b

HzN O -OH
(1S,2R,5R)-3 -(1-(2-amino-
3-clo-5-floquinolin-7-
yl)propan-2-yl)-5-(4-amino-

7-(2-((3aS,4R,6aR)-4-
(4-amino-7 H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dio
xol-6-yl)propyl)-3-

Hon hop dong phén khong d6i quang
duoc tach bang HPLC diéu ché khong
d6i ximg.

Chéit dong phén khong d6i quang tht
nhit (Hop chét 33a): 'H NMR (400
MHz, DMSO-d6) 5 8,18 (s, 1H), 8,03
(s, 1H), 7,18 (s, 1H), 7,14 - 6,83 (m,
5H), 6,50 (d, J = 3,5 Hz, 1H), 6,42 (d,
J=3,5Hz, 1H), 5,51 (d,J = 5,1 Hz,
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TH-pyrolo[2,3-d]pyrimidin-
7-yl)xyclopent-3-en-1,2-diol

clo-5-floquinolin-2-
amin

1H), 5,36 (d, J = 1,8 Hz, 1H), 5,00 (d,
J=6,8 Hz, 1H), 4,89 (d, ] = 6,2 Hz,
1H), 4,56 (t,J = 5,8 Hz, 1H), 3,91 (4,
J=5,5Hz, 1H), 3,08 — 2,94 (m, 1H),
2,79 (d, I =9,3 Hz, 2H), 1,09 (d,J =
6,7 Hz, 3H); LCMS m/z= 469,36
(M+ 30%)

Chéit dong phén khong d6i quang thir
hai (Hop chit 33b): 'H NMR (400
MHz, DMSO-d6) 6 8,18 (s, 1H), 8,05
(s, 1H), 7,19 (s, 1H), 7,08 — 6,86 (m,
5H), 6,78 (d, J =3,5 Hz, 1H), 6,50 (d,
J=13,5Hz, 1H), 5,56 — 5,47 (m, 1H),
5,43 (t,J=1,4Hz, 1H), 4,97 (t,J=35,5
Hz, 2H), 4,51 — 4,42 (m, 1H), 3,98 (q,
J=6,1, 5,3 Hz, 1H), 3,09 — 2,96 (m,
1H), 2,75 (s, 2H), 1,08 (d, J = 6,3 Hz,
3H); LCMS m/z= 469,36 (M+, 30%)

Hop chét 34a va 34b

Cl—y/

oy

HO OH

(IS,ZR,SR) -3-(1-(2-amino-
3-cloquinolin-7-yl)propan-2-
y1)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-
yl)xyclopent-3-en-1,2-diol

7-(2-((3aS,4R,6aR)-4-
(4-amino-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dio
xol-6-yl)propyl)-3-
cloquinolin-2-amin

Hbdn hop dong phén khong d6i quang
dugc tach bang HPLC didu ché khong
db6i xumng.

Chéit dong phan khong d6i quang thir
nhit (Hop chét 34a): 'H NMR (400
MHz, DMSO0-d6) & 8,17 (s, 1H), 8,03
(s, 1H), 7,60 (d, J = 8,2 Hz, 1H), 7,33
(d, T=1,5 Hz, 1H), 7,13 (dd, J = 8,2,
1,6 Hz, 1H), 6,94 (s, 2H), 6,67 (s, 2H),
6,47 (d, J = 3,5 Hz, 1H), 6,39 (d, J =
3,5Hz, 1H), 5,56 — 5,46 (m, 1H), 5,35
(d, J = 1,8 Hz, 1H), 4,98 (d, J = 6,7
Hz, 1H), 4,88 (d,J = 6,3 Hz, 1H), 4,57
(t,J=5,9 Hz, 1H), 3,90 (g, J = 5,7 Hz,
1H), 3,10 — 2,96 (m, 1H), 2,84 — 2,73
(m, 2H), 1,13 — 1,09 (m, 3H); LCMS
m/z=451,2 (M+, 100%)

Chét dong phan khong dbi quang tht
hai(Hop chit 34b): 'H NMR (400
MHz, DMSO-d6) & 8,17 (s, 1H), 8,05
(s, 1H), 7,60 (d, J = 8,2 Hz, 1H), 7,34
(d, J=1,6 Hz, 1H), 7,13 (dd, J = 8,2,
1,6 Hz, 1H), 6,94 (s, 2H), 6,77 (d, J =
3,6 Hz, 1H), 6,67 (s, 2H), 6,49 (d,J =
3,5 Hz, 1H), 5,59 — 5,49 (m, 1H), 5,47
— 5,38 (m, 1H), 4,95 (t, J = 7,2 Hz,
2H), 4,47 (t, T = 6,0 Hz, 1H), 3,98 (q,
J=5,5Hz, 1H), 3,04 (dd,J=12,0,4,5
Hz, 1H), 2,82 — 2,64 (m, 2H), 1,07 (d,
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T= 6,3 Hz, 3H); LCMS m/z= 452,98
(M+1, 80%)

Hop chét 35ava 35b

Q\(
HzN HG OH
(IS,2R,5R)-3 -(1-(2-amino-
3-clo-5-floquinolin-7-
yl)propan-2-yl)-5-(4-metyl-
7TH-pyrolo[2,3-d]pyrimidin-
7-yDxyclopent-3-en-1,2-diol

3-clo-7-(2-
((3aS,4R,6aR)-2,2-
dimetyl-4-(4-metyl-
7H-pyrolo[2,3-
d]pyrimidin-7-yl)-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]dio
xo0l-6-yl)propyl)-5-
floquinolin-2-amin

Hén hop dong phén khong d6i quang
dugc tach bang HPLC didu ché khong
a6i ximg.

Chét ddng phén khong d6i quang thir
nhit (Hop chit 35a): 'H NMR (400
MHz, DMSO0-d6) 6 8,63 (s, 1H), 8,18
(s, 1H), 7,27 — 7,12 (m, 2H), 6,96 (s,
3H), 6,64 (d, J = 3,6 Hz, 1H), 5,64 (d,
J=4,9 Hz, 1H), 5,46 (d, J = 2,0 Hz,
1H), 5,01 (dd, J = 6,5, 3,4 Hz, 2H),
4,46 (t, ] =59 Hz, 1H), 4,03 (q, I =
5,7 Hz, 1H), 3,02 (q, ] = 9,1 Hz, 1H),
2,86 —2,68 (m, 2H), 2,64 (s, 3H), 1,09
(d, J = 7,0 Hz, 3H); LCMS m/z =
468,36 (M+, 80%)

Chét dong phan khong d6i quang thir
hai (Hop chit 35b): 'H NMR (400
MHz, DMSO-d6) 6 8,60 (s, 1H), 8,19
(s, 1H), 7,19 (s, 1H), 7,04 — 6,89 (m,
4H), 6,52 (d, T = 3,6 Hz, 1H), 5,63 (d,
J=5,0 Hz, 1H), 5,39 (d,J = 1,8 Hz,
1H), 5,08 — 5,00 (m, 1H), 4,95 (d, J =
6,2 Hz, 1H), 4,58 (t, J = 5,9 Hz, 1H),
3,98 (dt, J = 6,8, 5,4 Hz, 1H), 3,03 (q,
J=10,1 Hz, 1H), 2,81 (s, 2H), 2,62 (s,
3H), 1,11 (d, J = 5,3 Hz, 3H); LCMS
m/z = 468,36 (M+, 80%)

Hop chat 36a va 36b
F

°~ Q ‘ N_/\

HN N HG OH N A

(1S,2R,5R)-3-(1-(2-amino-
3-clo-5-floquinolin-7-
yl)propan-2-yl)-2-metyl-5-
(4-metyl-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-
3-en-1,2-diol

3-clo-5-flo-7-(2-

((3aS,4R,6aR)-2,2,6a-

trimetyl-4-(4-metyl-
7TH-pyrolo[2,3-
d]pyrimidin-7-yl)-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]dio
x0l-6-
yl)propyl)quinolin-2-
amin

Hoén hop dong phén khong d6i quang
duoc tach bang HPLC didu ché khong
a6i ximg.

Chét ddng phén khong d6i quang thir
nhit (Hop chit 36a): 'H NMR (400
MHz, DMSO0-d6) & 8,63 (s, 1H), 8,19
(s, 1H), 7,22 — 7,12 (m, 2H), 7,03 —
6,90 (m, 3H), 6,66 (d, ] =3,7 Hz, 1H),
5,64 — 5,54 (m, 2H), 5,05 (d,J=17,1
Hz, 1H), 4,49 (s, 1H), 3,66 (t, ] = 6,5
Hz, 1H), 2,96 (dd, J = 13,2, 7,1 Hz,
1H), 2,85 —2,68 (m, 2H), 2,65 (s, 3H),
1,24 (s, 3H), 1,13 (d, J = 6,5 Hz, 3H);
LCMS m/z= 482,2 (M+, 40%)

Chét dbng phan khong d6i quang thir
hai (Hop chit 36b): 'H NMR (400
MHz, DMSO-d6) & 8,64 (s, 1H), 8,17
(s, 1H), 7,43 (d, J = 3,6 Hz, 1H), 7,21
(s, 1H), 7,00 (dd, J = 11,1, 1,3 Hz,

-169-




38841

1H), 6,95 (s, 2H), 6,69 (d, J = 3,6 Hz,
1H), 5,68 — 5,61 (m, 1H), 5,46 (d, J =
1.4 Hz, 1H), 5,18 (d, ] =7,3 Hz, 1H),
4.63 (s, 1H), 3,90 (t, ] = 6,9 Hz, 1H),
3,23 3,16 (m, 1H), 2,73 (s, 2H), 2,65
(s, 3H), 1,42 (s, 3H), 0,99 (d, J = 6,6
Hz, 3H); LCMS m/z= 4822 (M+,
40%).

Hop chét 37
°' St

HO OH
(IS,2R,5R)-3 -(2-(2-amino-
3-clo-5-floquinolin-7-
yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-
yl)-2-metylxyclopent-3-en-
1,2-diol

7-(2-((3aS,4R,6aR)-4-
(4-amino-7H-

4 pyrolo[2,3-
d]pyrimidin-7-yl)-

2,2 ,6a-trimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dio
x0l-6-yl)etyl)-3-clo-5-
floquinolin-2-amin

TH NMR (400 MHz, DMSO-d6) &
8,17 (s, 1H), 8,12 (s, 1H), 7,34 (s, 2H),
7,22 (s, 1H), 7,07 — 6,92 (m, 4H), 6,65
~ 6,57 (m, 1H), 5,56 — 5,41 (m, 2H),
5,15—4,99 (m, 1H), 4,62 (s, 1H), 3,83
(d, J = 6,0 Hz, 1H), 2,99 — 2,86 (m,
2H), 2,46 — 2,31 (m, 2H), 1,27 (s, 3H);
LCMS m/z= 469,30 (M+, 40%)

Hop chét 38
L ey

HN HO OH
(IS,2R,5R)-3 -(1-(2-amino-
3-clo-5-floquinolin-7-
yl)propan-2-yl)-5-(4-amino-
7TH-pyrolo[2,3-d]pyrimidin-
7-yl)-2-metylxyclopent-3-
en-1,2-diol

7-(2-((3aS,4R,6aR)-4-
(4-amino-7H-

pyrolo[2,3-
d]pyrimidin-7-yl)-
2,2,6a-trimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dio
xol-6-yl)propyl)-3-
clo-5-floquinolin-2-
amin

Chét ddng phan khong d6i quang thir
nhét: 'H NMR (400 MHz, DMSO-d6)
5 8,18 (s, 1H), 8,04 (s, 1H), 7,18 (s,
1H), 7,01 - 6,90 (m, 5SH), 6,70 (d, J =
3,6 Hz, 1H), 6,47 (d, J = 3,5 Hz, 1H),
5,55(d, J=1,7 Hz, 1H), 5,47 (d,J =
5,9 Hz, 1H), 5,06 (d, ] = 7,0 Hz, 1H),
4,44 (s, 1H), 3,63 (dd, ] =7,0, 5,8 Hz,
1H), 2,97 (dd, T = 12,9, 6,7 Hz, 1H),
2,82 - 2,68 (m, 2H), 1,24 (s, 3H), 1,11
(s, 3H); LCMS m/z= 482,67 (M+,
80%)

Hop chét 39
peaNTeLryt

HAN W on
(18,2R,5R)-3 -(2-(2-amino-
3-clo-5-floquinolin-7-
yletyl)-2-metyl-5-(4-metyl-
7H-pyrolo[2,3-d]pyrimidin-
7-yDxyclopent-3-en-1,2-diol

3-clo-5-flo-7-(2-
((3aS,4R,6aR)-2,2,6a-
trimetyl-4-(4-metyl-
7H-pyrolo[2,3-
d]pyrimidin-7-yl)-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]dio
xo0l-6-yl)etyl)quinolin-
2-amin

TH NMR (400 MHz, DMSO-d6) &
8,63 (s, 1H), 8,17 (s, 1H), 7,38 (d,J =
3.7 Hz, 1H), 7,22 (s, 1H), 7,02 (dd, J
=11,0, 1,5 Hz, 1H), 6,96 (s, 2H), 6,67
d, J = 3,5 Hz, 1H), 5,64 — 5,57 (m,
1H), 5,50 — 5,45 (m, 1H), 5,07 (d, ] =
7.3 Hz, 1H), 4,65 (s, 1H), 3,89 (dd, J
=17.4,6,1 Hz, 1H), 2,94 (t, = 7,8 Hz,
2H), 2,64 (s, 3H), 2,57 - 2,53 (m, 2H),
128 (s, 3H); LCMS m/z= 468,36
(M+, 60%)

Hop chat 40

(18,2R,5R)-3-(2-(2-amino-
3-clo-5-floquinolin-7-

7-(2-((3aS,4R,6aR)-4-
(4-amino-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-6a-
etyl-2,2-dimetyl-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]dio

'H NMR (400 MHz, DMSO-d6) 3
8,16 (s, 1H), 8,05 (s, 1H), 7,22 (s, 1H),
7.07 — 6,89 (m, 6H), 6,56 (d, J = 3,6
Hz, 1H), 5,57 — 5,43 (m, 2H), 5,04 (d,
1 =17,6 Hz, 1H), 4,56 (s, 1H), 3,95 (¢,
] = 6,4 Hz, 1H), 2,94 (t, ] = 8,0 Hz,
2H), 2,48 — 2,42 (m, 2H), 1,69 (dg, J
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yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-
yl)-2-etylxyclopent-3-en-
1,2-diol

xol-6-yl)etyl)-3-clo-5-
floquinolin-2-amin

=144, 7,2 Hz, 1H), 1,56 (dq, ] = 14,4,
72 Hz, 1H), 0,85 (t, J = 7,2 Hz, 3H);
LCMS m/z= 482,67 (M+, 80%)

Hop chat 41
F
=N T2 N

HoN HO OH
(1S,2R,5R)-3-(2-(2-amino-
3-clo-5-floquinolin-7-
yl)etyl)-5-(4-etyl-7TH-
pyrolo[2,3-d]pyrimidin-7-
yl)xyclopent-3-en-1,2-diol

3-clo-7-(2-
((3aS,4R,6aR)-4-(4-
etyl-7H-pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dio
xol-6-yl)etyl)-5-
floquinolin-2-amin

TH NMR (400 MHz, DMSO-d6) &
8,66 (s, 1H), 8,18 (s, 1H), 7,22 (s, 1H),
7.11 — 6,91 (m, 4H), 6,56 (d, ] = 3,6
Hz, 1H), 5,63 (s, 1H), 5,46 (d,7=1,9
Hz, 1H), 5,02 (dd, ] = 6,5, 4,3 Hz,
2H), 4,47 (t, J = 6,0 Hz, 1H), 4,08 —
4,00 (m, 1H), 2,96 (q, I =7,7 Hz, 4H),
2,57 (d, J = 7,2 Hz, 2H), 1,31 (d, ] =
7.6 Hz, 3H); LCMS m/z= 468,08
(M+, 100%)

Hop chat 42

F
B,
N/?/\“/A
N - N
HoN HO© oH Ns

(1S,2R,5R)-3-(2-(2-amino-
3-clo-5-floquinolin-7-
yl)etyl)-5-(4-xyclopropyl-
TH-pyrolo[2,3-d]pyrimidin-
7-yl)xyclopent-3-en-1,2-diol

3-clo-7-(2-
((3aS,4R,6aR)-4-(4-
xyclopropyl-7H-
pyrolo[2,3-d]pyrimi
din-7-y1)-2,2-dimetyl-
3a,6a-dihydro-4H-
xyclopenta[d][1,3]dio
x0l-6-yl) etyl)-5-
floquinolin-2-amin

'H NMR (400 MHz, DMSO-d6) 5
8,63 (s, 1H), 8,27 (s, 1H), 7,30 (d, T =
36,5 Hz, 3H), 7,18 (d,  =3,7 Hz, 1H),
7,08 (d, T = 10,9 Hz, 1H), 6,76 (d, ] =
3,7 Hz, 1H), 5,62 (d, J = 3,7 Hz, 1H),
547 (d, 7 = 1,9 Hz, 1H), 4,47 (d, J =
5,5 Hz, 1H), 4,06 (t, J = 5,2 Hz, 1H),
3,07 — 2,88 (m, 2H), 2,62 — 2,54 (m,
3H) 1,27 — 1,14 (m, 4H); LCMS m/z=
479,86 (M+, 100%)

Hop chat 43

E
LIl
N NH;
2 HO oH N

(18,2R,5R)-3-(2-(2-amino-
3-bromo-5-floquinolin-7-
yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-
yl)xyclopent-3-en-1,2-diol

7-(2-((3aS,4R,6aR)-4-
(4-amino-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyl-3a,6a-
dihydro-4H-
xyclopenta[d][1,3]dio
xol-6-yl)etyl)-3-
bromo-5-floquinolin-
2-amin

'H NMR (400 MHz, DMSO-d6) 5
8,34 (s, 1H), 8,04 (s, 1H), 7,21 (s, 1H),
7,06 — 6,94 (m, 3H), 6,86 (s, 2H), 6,65
(d, J = 3,5 Hz, 1H), 6,43 (d, J = 3,5
Hz, 1H), 5,49 (d, J =4,4 Hz, 1H), 5,45
(t, ] = 1,7 Hz, 1H), 4,96 (dd, J = 6,5,
2.1 Hz, 2H), 4,45 (t, J = 6,0 Hz, 1H),
3,97 (q, T = 5,5 Hz, 1H), 3,04 — 2,86
(m, ] = 7,4 Hz, 2H), 2,55 (d, J = 6,4
Hz, 2H); LCMS m/z= 499,30, 501,24
(M+, M+2, 100%)

Hop chat 44

F
N HO oM Ne AN
(1S,2R,5R)-3-(2-(2-amino-
3-bromo-5-floquinolin-7-
yl)etyl)-5-(4-metyl-7H-
pyrolo[2,3-d]pyrimidin-7-
yl)xyclopent-3-en-1,2-diol

3
Br—/ Q N/?/\(
pd b\/ XX
Boc~ N sz N/
N 5 _0
Boc 7<

'H NMR (400 MHz, DMSO-d6) &
8,61 (s, 1H), 8,34 (s, 1H), 7,21 (s, 1H),
7.06 (d, J = 3,6 Hz, 1H), 7,02 — 6,98
(m, 1H), 6,87 (s, 2H), 6,54 (d, ] =3,6
Hz, 1H), 5,61 (t, T =3,3 Hz, 1H), 5,46
(g, J = 1,6 Hz, 1H), 5,01 (dd, T = 6,5,
5.2 Hz, 2H), 4,47 (t, ] = 6,0 Hz, 1H),
4,08 — 3,99 (m, 1H), 3,07 — 2,86 (m,
2H), 2,62 (s, 3H), 2,57 (t, T = 8,3 Hz,
2H); LCMS m/z= 498,24, 500,24
(M+, M+2, 100%).

Hop chit 45a va 45b

7-(2-((3aS,4R,6aR)-4-

(4-amino-7H-

Chét dong phén khong d6i quang tht
nhét (Hop chat 45a): '"H NMR (400

-171-




38841

R pyrolo[2,3- MHz, DMSO0-d6) 6 8,34 (s, 1H), 8,03
Bru?/\(m2 dJpyrimidin-7-y1)-2,2- | (s, 1H), 7,18 (s, 1H), 7,11 — 6,68 (m,
NN o N%/\N d%metyl-3a,6a- 5H), 6,52 (d, J =3,7 Hz, 1H), 6,41 (d,
(].S,2R,5R)'3'(1'(2'amin0- dthdr0'4H- J= 3,4 HZ, IH), 5,51 (d, J= 4,8 HZ,
3-bromo-5-flo  quinolin-7- xyclopenta[d][1,3]dio | 1H), 5,37 (s, 1H), 5,00 (d,J=7,1 Hz,
yl)propan-2-yl)-5-(4-amino- xol-6-yl)propy!)—3-. 1H), 4,89 (d, J = 6,2 Hz, 1H), 4,56 (s,
7H-pyrolo[2.3-d]pyrimidin- bromp-S-ﬂoqumohn- 1H), 3,91 (d, J = 6,2 Hz, 1H), 3,01 (d,

2-amin J=17.4Hz, 1H), 2,88 — 2,71 (m, 2H),

7-yl)xyclopent-3-en-1,2-diol
1,10(d, J=7,1, Hz, 3H). LCMS m/z=

514,19 (M+1, 100%)

Chét ddng phén khéng déi quang thix
hai (Hop chit 45b): 1H NMR (400
MHz, DMSO-d6) & 8,34 (s, 1H), 8,04
(s, 1H), 7,18 (s, 1H), 7,02 — 6,92 (m,
3H), 6,86 (s, 2H), 6,78 (d, J = 3,5 Hz,
1H), 6,50 (d, T = 3,5 Hz, 1H), 5,52 (d,
J=4,8 Hz, 1H), 5,43 (s, 1H), 4,97 (dd,
T =6,5, 3,6 Hz, 2H), 4,46 (t, ] = 6,1
Hz, 1H), 3,98 (q, J = 5,6 Hz, 1H), 3,01
(d, T = 9,0 Hz, 1H), 2,84 — 2,65 (m,
2H), 1,07 (d, T = 5,9 Hz, 3H). LCMS
m/z= 514,19 (M+1, 100%)

Vi du 3: (1S,2R,5R)-3-(2-(2-amino-6-floquinolin-7 -yl)etyl)-5-(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol (Hop chét 46 )

F
7 NH
f‘\/\.‘ N?/\\( 2
N ~ N
HN HO  on N

Hon hop chita (1S,2R,5R)-3-(2-(2-amino-3-clo-6-ﬂoquinolin-7-yl)etyl)-5-(4-amino-
7H-pyrolo[2,3-d]pyrimidin—7-y1)xyclopent-3-en—1,2-diol (311mg, 0,684mmol) va paladi
hydroxit (168mg, 0,239mmol) trong etanol (40ml) dugc khudy & nhiét do 25°C trong 8 gio
duéi khi hydro (60 psi). Hén hgp thu dugc duge loc qua xelit va phén loc duge cd trong chén
khong dé thu dugc 0,32g hop chét thd. Phan cin thu dugc duge tinh ché bing dung cu
combiflash (Rf200, Teledyne/Isco) 1én cot redisep® Rf bang gradien rira gidi (0 dén 10%)
metanolic amoniac trong diclometan @8 thu duoc hop chét néu & tiéu dé (7mg, hiéu sut
2,4%) dudi dang chét rin mau tring nhat. 'H NMR (400 MHz, DMSO-d6) & 8,03 (s, 1H),
7,85 (d, ] = 8,8 Hz, 1H), 7,40 (t, ] = 9,3 Hz, 2H), 6,91 (s, 2H), 6,75 (d, J = 8,8 Hz, 1H), 6,65
(d, ] =3,6 Hz, 1H), 6,43 (d, ] = 3,6 Hz, 1H), 6,36 (s, 2H), 5,51 (s, 1H), 5,45 (s, 1H), 4,97 (d,
J=6,3 Hz, 2H), 4,46 (s, 1H), 3,97 (d, ] = 5,7 Hz, 1H), 3,05 — 2,88 (m, 2H), 2,48 — 2,26 (m,
2H).
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LCMS m/z= 420,98 (M+, 50%).

Vi du 4: (1S,2R,5R)-3-(2—(2-amino-5-ﬂoquinolin—7-y1)ety1)-5-(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en—1,2-di01 (Hop chét 47)

F
4 Q "\ NH
N/Q/\\\/ 2
HNT N S N
2 HO ©

N~

Hobn hop chira (1S,2R, 5R)-3-(2-(2-amino-3-clo-5-ﬂoquinolin-7-yl)etyl)-5-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7 -yl)xyclopent-3-en-1,2-diol (30 mg, 0,066 mmol), Pd-C (1,755
mg, 1,649 pmol) va amoni format (16,63mg, 0,264mmol) trong MeOH (2 ml) dugc khudy
& nhiét do 78°C trong 8 gio. Hbn hgp thu dugce duge loc qua xelit va phan loc dugc cd trong
chan khong d thu dwgc 0,32g hop chat tho. Phén can thu duoc dugc tinh ché bing dung cu
combiflash (Rf200, Teledyne/Isco) 1én cot redisep® Rf bang gradien rira giai (0 dén 10%)
metanolic amoniac trong diclometan dé thu duoc hop chét néu & tiéu dé (9mg, 32,5%) dudi
dang chét rin mau tring nhat. "H NMR (400MHz, DMSO0-d6) & 8,03 (s, 1H), 7,97 (d, ] =
9,0 Hz, 1H), 7,15 (s, 1H), 6,94 — 6,87 (m, 3H), 6,77 (d, J =9,0 Hz, 1H), 6,64 — 6,59 (m, 3H),
6,41 (d, J = 3,5 Hz, 1H), 5,49 (d, ] = 3,9 Hz, 1H), 5,44 (t,J = 1,7 Hz, 1H), 4,97 (d,J = 5,5
Hz, 2H), 4,46 (s, 1H), 3,96 (q, ] = 5,3 Hz, 1H), 3,00 — 2,86 (m, 2H), 2,54 (d, T = 10,1 Hz,
2H); LCMS m/z= 420,98 (M-+, 90%).

Vi du 5: (IR,2R,3S,4R,55)-1 -(2-(2-amino-3-clo-5 -floquinolin-7-yl)etyl)-4-(4-amino-7 H-
pyrolo[2,3-d]pyrimidin-7 -yl)bixyclo[3,1 ,0]Jhexan-2,3-diol (Hop chét 48)

F
a 7
= \
i b6 on N

N

TFA (44,3 ml, 575 mmol) dugc bd sung vao 7-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-
amino-7H-pyrolo[2,3-d]pyrimidin—7-yl)-2,2-dimetyltetrahydroxyclopropa[3,4]xyclo
penta[1,2-d][1,3]dioxol- -3b(3aH)-yl)etyl)-3-clo-5-flo quinolin-2-amin (4,5g, 8,84 mmol) &
nhiét 46 0°C. Hon hop thu duge dugc khudy & nhiét d6 25°C trong 16 git dudi khi Na. Dung
moi dugc loai bé trong chin khong 6 nhiét d6 30°C. Phan cin thu duge dugc hoa tan bing
etyl axeat (100ml) va dugc bazo hoa bing NaHCOs bdo hoa chira nude. Céc 16p dugce tach,
16p hitu co duge rira bing nude mudi (50ml) va duge 1am kho trén NazSOs4 khan. Lép hitu

co duge loc va duge cd trong chén khong dé thu dugc 5,1g hop chét thd. Phén du ndy duoc
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tinh ché bing dung cu combiflash (Rf200, Teledyne/Isco) 1én cot redisep® R bing gradien
rira giai (0 dén 10%) ciia metanol trong diclometan dé thu duoc hop chit néu & tiéu dé (2,8g,
67,5%) dudi chat rin mau nau nhat. "H NMR (400 MHz, DMSO-d6) 5 8,16 (s, 1H), 8,07 (s,
1H), 7,21 (s, 1H), 7,04 (d, J = 3,6 Hz, 1H), 7,03 — 6,99 (m, 1H), 6,99 — 6,90 (m, 4H), 6,58
(d, J=3,5 Hz, 1H), 5,12 (d, ] = 3,8 Hz, 1H), 4,90 (s, 1H), 4,52 (d, ] = 4,1 Hz, 2H), 3,72 (s,
1H), 2,96 — 2,80 (m, 2H), 2,14 (ddd, J = 16,1, 11,3, 5,3 Hz, 1H), 1,84 (ddd, J = 13,7, 11,2,
5,6 Hz, 1H), 1,24 (d, T = 5,3 Hz, 2H), 0,57 (q, ] = 5,9 Hz, 1H); LCMS m/z= 469,23 (M+1,
50%).

Céc vi du trong bang 15 dugc tdng hop bing quy trinh phén tmg twong tur sau nhu
dugc st dung dbi véi ché phim cha (1R,2R,3S,4R,58)-4-(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-y1)-1-(2-(2-amin0quinolin-7-yl)etyl)bixyclo[3,1,0]hexan—2,3-diol st dung

nguyén liéu ban dau thich hop.

Bang 15
CAu trtc va tén IUPAC Hop chat trung gian | Dit liu TH NMR va LCMS
duoc st dung
Hop chat 49 7-(2- TH NMR (400 MHz, DMSO-
Y Q N%NHZ ((3aR,3bR,4aS,5R,52a8)- | d6) & 8,09 (s, 1H), 7,91 (d, J
- Y| 5-(4-amino-TH- ~9,0Hz, 1H), 7,60 (d,7=8,1
N HG OH pyrolo[2,3-d]pyrimidin- | Hz, 1H), 7,52(s, 1H), 7,16 (d,

H
(1IR,2R,3S,4R,585)-4-(4-amino-
TH-pyrolo[2,3-d]pyrimidin-7-
yl)-1-(2-(2-
(metylamino)quinolin-7-
yDetyl)bixyclo [3,1,0] hexan-2,3-
diol

7-y1)-2,2-
dimetylhexahydroxyclo
propa
[3,4]xyclopenta[1,2-
d][1,3]dioxol-3b-
yDetyl)-N-
metylquinolin-2-amin

=82 Hz, 1H), 7,12 — 7,03
(m, 2H), 6,77 (d, T = 9,0 Hz,
1H), 6,61 (d, T =3,5 Hz, 1H),
5,12 (d, T =4,5 Hz, 1H), 4,91
(s, 1H), 4,53 (d, ] = 7,0 Hz,
2H), 3,74 (t, T = 5,0 Hz, 1H),
2,95 (d, ] = 4,8 Hz, 3H), 2,87
— 2,84 (m, 2H), 2,21 — 2,05
(m, 1H), 1,88 (ddd, J = 13,7,
11,5, 5,5 Hz, 1H), 1,32 —
1,19 (m, 2H), 0,61 — 0,58 (m,
1H); ; LCMS m/z =431,06
(M+1; 60 %).

Hop chat 50 _
7 NQ\(NHz
| L
H HO OH

(1R,2R,3S,4R,58)-4-(4-amino-
TH-pyrolo[2,3-d]pyrimidin-7-

7-(2-
((3aR,3bR,4aS,5R,5aS)-
5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-
7-y1)-2,2-
dimetyltetrahydroxyclop
ropa

H NMR (400 MHz, DMSO-
d6) & 8,13 (s, 1H), 7,99 (s,
1H), 7,70 - 7,53 (m, 2H),
7,27 (d, J = 38,6 Hz, 3H),
7,10 (d, T =3,6 Hz, 1H), 6,83
(d,J=9,0 Hz, 1H), 6,66 (d, J
=3,5Hz, 1H), 5,14 (d,1=4,4

yD)-1-(2-(2-
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(isopropylamino)quinolin-7-
yl)etyl)bixyclo [3,1,0]hexan-2,3-
diol.

[3,4]xyclopenta[1,2-
d][1,3]dioxol-3b(3aH)-
yl)etyl)-N-
isopropylquinolin-2-
amin.

Hz, 1H), 4,91 (d, ] = 1,3 Hz,
1H), 4,54 (d,J=3,2 Hz, 2H),
4,31 — 4,18 (m, 1H) 3,75 (s,
1H), 3,03 - 2,80 (m, 2H),
2,14 (ddd, J = 17,0, 11,9, 6,1
Hz, 1H), 1,94 - 1,79 (m, 1H),
1,27 - 1,23 (m, 8H), 0,64 -
0,54 (m, 1H); LCMS m/z =
459,3 (M+1; 100%).

Hop chat 51

H H(j 6H
(1IR,2R,3S,4R,5S)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-
y)-1-(2-(2-
(xyclobutylamino)quinolin-7-
yDetyl)bixyclo [3,1,0]hexan-2,3-
diol.

7-(2-
((3aR,3bR,4aS,5R,5aS)-
5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-
7-y1)-2,2-
dimetyltetrahydroxyclop
ropa
[3,4]xyclopenta[1,2-
d][1,3]dioxol-3b(3aH)-
yDetyl)-N-xyclobutyl
quinolin-2-amin.

TH NMR (400 MHz, DMSO-
d6) & 8,13 (s, 1H), 7,96 (d, J
=92 Hz, 1H), 7,62 (d,7=8,1
Hz, 1H), 7,52 (s, 1H), 7,29
(s, 1H), 7,19 (d, ] = 8,4 Hz,
1H), 7,10 (d, T = 3,6 Hz, 1H),
6,77 (d,7=9,1 Hz, 1H), 6,65
(d,J=3,5Hz, 1H), 5,13 (d,J
=4,5Hz, 1H),4,91(d,J=1,3
Hz, 1H), 4,57 - 4,45 (m, 3H),
3,75 (s, 1H), 3,17 (s, 1H),
2,95 - 2,85 (m, 2H), 2,45 -
233 (m, 2H), 2,13 (ddd, J =
13,4, 11,3, 5,2 Hz, 1H), 2,06
-1,81 (m, 2H), 1,74 (ddd, ] =
15,3, 10,1, 7,1 Hz, 2H), 1,33
- 1,21 (m, 2H), 0,64 - 0,55
(m, 1H); LCMS m/z = 471,3
(M+1; 100%).

Hop chit 52 _
( N N wo on NS

(1R,2R,3S,4R,5S)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-
y)-1-(2-(2-
((xyclopropylmetyl)amino)
quinolin-7-yl)
etyl)bixyclo[3,1,0]hexan-2,3-
diol

7-(2-
((3aR,3bR,4a8S,5R, 5aS)-
5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-
7-y1)-2,2-
dimetyltetrahydroxyclop
ropa
[3,4]xyclopenta[1,2-
d][1,3]dioxol-3b(3aH)-
yDetyl)-N-(xyclopropyl
metyl)quinolin-2-amin.

TH NMR (400 MHz, DMSO-
d6) & 8,10 (s, 1H), 7,89 (d, J
=9,0 Hz, 1H), 7,58 (d,J=28,1
Hz, 1H), 7,46 (s, 1H), 7,18 —
7,04 (m, 4H), 6,81 (d,J=9,0
Hz, 1H), 6,61 (d, J = 3,5 Hz,
1H), 5,12 (d,J=4,4 Hz, 1H),
491(d,7=1,2Hz, 1H), 4,53
(d, J=35,6 Hz, 2H), 3,74 (t,J
= 4.8 Hz, 1H), 3,31 — 3,28
(m, 1H), 2,94 — 2,83 (m, 2H),
2,12 (ddd, J=13,7, 11,5, 5,2
Hz, 1H), 1,88 (ddd, ] = 13,7,
11,5, 5,4 Hz, 1H), 1,28 —
1,23 (m, 3H), 1,19 — 1,08 (m,
1H), 0,59 (g, =5,9 Hz, 1H),
0,53 — 0,45 (m, 2H), 0,33 —
0,22 (m,2H); LCMS m/z =
471,05(M+1; 90%).

-175-




38841

Hop chat 53

HG  OH
(1R,2R,3S,4R,SS) -4- (4 -amino-
TH-pyrolo[2,3-d]pyrimidin-7-
y1)-1-(2-(2-amino-8-floquinolin-
7-yletyl)bixyclo [3,1,0]hexan-

7-(2-
((3aR,3bR,4aS,5R,5aS)-
5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-
7-y1)-2,2-
dimetyltetrahydroxyclop
ropa
[3,4]xyclopenta[1,2-

TH NMR (400 MHz, DMSO-
d6) § 8,10 (s, 1H), 7,90 (dd, J
—9,0, 1,6 Hz, 1H), 7,38 (d, J
= 8,2 Hz, 1H), 7,30 — 7,00
(m, 4H), 6,77 (d, ] = 9,1 Hz,
3H), 6,62 (d,J = 3,6 Hz, 1H),
5,15 (d, T =4,5 Hz, 1H), 4,91
(s, 1H), 4,53 (d, T = 3,0 Hz,

2,3-diol. d][1,3]dioxol-3b(3aH)- | 2H), 3,75 (s, 1H), 2,97 (td, J
yDetyl)-8-floquinolin-2- | = 12,6, 5,1 Hz, 1H), 2,84 (td,
amin. J=12,6, 5,3 Hz, 1H), 2,19 —

2,01 (m, 1H), 1,82 (td, J =
12,7, 5,2 Hz, 1H), 1,28 (d, J
= 3,5 Hz, 2H), 0,63 — 0,54
(m, 1H); LCMS m/z =
435,04 (M+1; 40 %).
Hop chit 54 7-(2- TH NMR (400 MHz, DMSO-
((3aR,3bR,4aS,5R,5a8)- | d6) & 8,07 (s, 1H), 7,71 (s,
5-(4-amino-7H- 1H), 7,51 (d, J = 8,2 Hz, 1H),
H2N HO ©OH pyrolo[2,3-d]pyrimidin- | 7,33 (d,J=1,6 Hz, 1H), 7,08

(1R,2R,3S,4R,SS) 1-(2- (2-
amino-3-metylquinolin-7-
yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)
bixyclo[3,1,0]hexan-2,3-diol.

7-y1)-2,2-
dimetyltetrahydroxyclop
ropa
[3,4]xyclopenta[1,2-
d][1,3]dioxol-3b(3aH)-
yl)etyl)-3-
metylquinolin-2-amin.

(dd,J=8,2,1,7 Hz, 1H), 7,03
(d, T = 3,6 Hz, 1H), 6,98 (s,
2H), 6,58 (d, J = 3,5 Hz,
1H),6,36 (s, 2H), 5,12 (d, ] =
4,5 Hz, 1H), 4,90 (d, J = 1,2
Hz, 1H), 4,59 — 4,46 (m, 2H),
3,72 (t, J = 5,2 Hz,1H), 2,92
~ 2,83 (m, 2H), 2,20 (d, ] =
1,1 Hz, 3H), 2,10 (ddd, J =
12,7, 11,0, 5,2 Hz, 1H), 1,88
(ddd, T = 13,8, 11,5, 5,5 Hz,
1H), 1,23 (d, T=3,5 Hz, 2H),
0,58 (q, J = 5,5 Hz, 1H);
LCMS m/z = 431,08 (M+1;
100%).

Hop chit 55
(D

HO  OH No N
(1R,2R,3S,4R,SS) 1-(2-(2-
amino-3-isopropyl  quinolin-7-
yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-
yl)bixyclo[3,1,0]hexan-2,3-diol.

7-(2-
((3aR,3bR,4aS,5R,5aS)-
5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-
7-y1)-2,2-
dimetyltetrahydroxyclop
ropa[3,4]xyclopenta[1,2
-d][1,3]dioxol-3b(3aH)-
yDetyl)-3-
isopropylquinolin-2-
amin

TH NMR (400 MHz, DMSO-
d6) 5 8,09 (d, = 6,3 Hz, 2H),
774 (d,J = 8,2 Hz, 3H), 7,45
(s, 1H), 7,30(dd, T = 8,1, 1,5
Hz, 1H), 7,07 (dd,J=9,1,3,6
Hz, 3H), 6,61 (d, J =3,5 Hz,
1H), 5,16 (d, ] = 4,5 Hz,1H),
4,90 (d, 7= 1,2 Hz, 1H), 4,53
(d, 7=7,5 Hz, 2H), 3,74 (1, ]
=5,1 Hz, 1H), 3,10 (p,1=6,7
Hz, 1H), 3,01 — 2,83 (m, 2H),
2,14 (ddd, T=15,8, 12,1, 6,4
Hz, 1H), 1,85 (ddd, J = 13,6,
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11,1, 5,9 Hz, 1H), 1,26 (d, J
= 6,6 Hz, 8H), 0,56 (q,J=6,0
Hz, 1H); LCMS m/z =459,3
(M+; 40%).

Hop chat 56

HO bH
(1R,2R,3S,4R,SS) 1-(2- (2-
amino-3-(1,1-difloetyl) quinolin-
7-yl)etyl)-4-(4-amino-7H-pyrolo
[2,3-d] pyrimidin-7-
yl)bixyclo[3,1,0]hexan—2,3-diol.

7-(2-
((3aR,3bR,4aS,5R,5aS)-
5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin—
7-y1)-2,2-
dimetyltetrahydroxyclo
propa
[3,4]xyclopenta[1,2-
d][1,3]dioxol-3b(3aH)-
yletyl)-3-(1,1-diflo
etyl)quinolin-2-amin.

'H NMR (400 MHz, DMSO-
d6) & 8,15 (s, 1H), 8,09 (s,
1H), 7,70 (d, J = 8,1 Hz, 1H),
7,38 (s, 1H), 7,21 — 7,15 (m,
1H), 7,10 — 7,00 (m, 3H),
6,61 (d,J=3,6 Hz, 1H), 6,25
(s, 2H), 5,11 (d, ] = 4,5 Hz,
1H), 4,91 (s, 1H), 4,53 (d,J =
7,5 Hz, 2H), 3,74 (t, 1 = 5,2
Hz, 1H), 2,83 —2,91 (m, 2H),
2,18 — 1,98 (m, 4H), 1,88 (td,
J=124,5,5Hz, 1H), 1,28 —
1,25 (m, 2H), 0,58 (q, J =5.9
Hz, 1H); LCMS m/z = 481,2
(M+1; 90%).

Hop chat 57

HO OH
(lR 2R,3S,4R,58)-1-(2- (2-
amino- 3-xyclopropy1qu1nohn-7-
yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin- -7-yl)
bixyclo[3,1,0]hexan-2,3-diol.

7-(2-
((3aR,3bR,4aS,5R,5aS)-
5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin—
7-y1)-2,2-
dimetyltetrahydroxyclo
propa[3,4]xyclopenta[l,
2-d][1,3]dioxol-
3b(3aH)-yl)etyl)-3-
xyclopropyl quinolin-2-
amin.

'H NMR (400 MHz, DMSO-
d6) & 8,09 (s, 1H), 7,91 (s,
1H), 7,80 (s, 2H), 7,67 (d, T =
82 Hz, 1H), 7,44 (s, 1H),
7.27(dd,7=8,2,1,5 Hz, 1H),
7.11 (s, 2H), 7,06 (d, T =3,5
Hz, 1H), 6,61 (d, T = 3,5 Hz,
1H), 5,17 (d, ] = 4,5 Hz, 1H),
4.90 (d, = 1,2 Hz, 1H), 4,53
(, J = 4,3 Hz, 2H), 3,73 (s,
1H), 2,95 — 2,87 (m, 2H),
2,12 (ddd, T =13,8, 11,0, 5,4
Hz, 1H), 1,90 — 1,74 (m, 2H),
123 (d,J=3,4 Hz, 2H), 1,08
— 0,96 (m, 2H), 0,78 — 0,68
(m, 2H), 0,55 (q, J = 5,8 Hz,
1H); LCMS m/z = 457,13
(M+; 50%).

Hop chat 58
HoN N R NQ/N

HO OH
(1R,2R,3S,4R,55)-1-(2-(2-
amino-3-metoxyquinolin-7-
yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-
yl)bixyclo[3,1,0]hexan- -2,3-diol.

7-(2-

(@3 aR,3bR,4aS,5R,5aS)-
5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-
7-y1)-2,2-
dimetyltetrahydroxyclo
propa[3,4]xyclopental1,
2-d][1,3]dioxol-
3b(3aH)-yl)etyl)-3-
metoxyquinolin-2-amin.

I'H NMR (400 MHz, DMSO-
d6) 5 8,08 (s, 1H), 7,54 (d, ]
= 8,1 Hz, 1H), 7,40 — 7,31
(m, 2H), 7,15 — 7,05 (m, 3H),
7,04 (d, = 3,5 Hz, 1H), 6,67
(d, J = 18,5 Hz, 2H), 6,60 (d,
] =3,5 Hz, 1H), 5,12 (d, J =
4,5 Hz, 1H), 4,90 (d, T=1,3
Hz, 1H), 4,52 (d, T = 5,8 Hz,
2H), 3,91 (s, 3H), 3,79 — 3,66
(m, 1H), 2,90 —2,80 (m, 2H),
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2,09 (ddd, J=13,7, 11,2, 5,4
Hz, 1H), 1,88 (ddd, J = 13,8,
11,5, 5,7 Hz, 1H), 1,24 (d,J
=5,2Hz,2H), 0,58 (q,J=5,8
Hz, 1H). ); LCMS m/z =
447,01 (M+1; 90%).

Hop chit 59

2-amino-7-(2-

((1R,2R,3S,4R,58S)-4-(4-amino-

2-amino-7-(2-
((3aR,3bR,4a8S,5R,5aS)-
5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-
7-y1)-2,2-dimetyltetra
hydroxyclopropa[3,4]xy

TH NMR (400 MHz, DMSO-
d6) & 8,62 (s, 1H), 8,06 (d, T |
=2,3 Hz, 1H), 7,66 (d,7=8,3
Hz, 1H), 7,37(s, 1H), 7,22
(dd, T=8,3, 1,6 Hz, 1H), 7,03
(d, T = 3,6 Hz, 1H), 6,97 (s,

TH-pyrolo[2,3-d]pyrimidin-7- clopenta[1,2- 2H), 6,89 (s, 2H), 6,58 (d, J
y1)-2,3-dihydroxybixyclo d][1,3]dioxol-3b(3aH)- |=3,5Hz, 1H),5,11(d,J=4,5
[3,1,0]hexan-1-yl)etyl)quinolin- | yl)etyl) quinolin-3- | Hz, 1H), 4,90 (s, 1H), 4,57 —
3-cacbonitril. cacbonitril. 4,48 (m, 2H), 3,73 (t, J = 5,3
Hz, 1H), 3,0 - 2,81 (m, 2H),
2,21 — 2,04 (m, 1H) 1,93 —
1,81 (m, 1H), 1,26 — 1,23 (m,
2H), 0,57 (q, J = 5,9 Hz, 1H);
LCMS m/z = 442,23 (M+1;

80%).
Hop chét 60 7-2- TH NMR (400 MHz, DMSO-
((3aR,3bR,4aS,5R,5aS)- | d6) & 8,15 (s, 1H), 7,78 (d, J
,: 5-(4-amino-7H- o = 11,8 Hz, 1H), 7,58 (d, J =
pyrolo[2,3-d]pyr1m1d1n- 8,2 Hz, 1H), 7,49 (s, 2H),

HO OH
(1R,2R,3S,4R,SS) 1- (2 (2-

amino-3-floquinolin-7-yl)etyl)-

4-(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-

yDbixyclo[3,1,0]hexan-2,3-diol.

7-y1)-2,2-
dimetyltetrahydroxyclo
propa[3,4]xyclopenta[1,
2-d][1,3]dioxol-
3b(3aH)-yl)etyl)-3-
floquinolin-2-amin.

7.37 (d,1=1,6 Hz, 1H), 7,15
(dd, 7=8,2, 1,6 Hz, 1H), 7,11
(d, T = 3,6 Hz, 1H), 6,77 (s,
2H), 6,67 (d, T =3,6 Hz, 1H),
5,14 (d, T = 4,3 Hz, 1H), 4,90
(d, T=1,3 Hz, 1H), 4,54 (d, ]
— 8,9 Hz, 2H), 3,74 (d,7=5.5
Hz, 1H), 2,92 — 2,82 (m, 2H),
2,10 (ddd, T= 13,8, 11,2, 5,4
Hz, 1H), 1,87 (ddd, T = 13,8,
11,6, 5,6 Hz, 1H), 1,27 -
1,23 (m, 2H), 0,63 — 0,55 (m,
1H). ); LCMS m/z = 4353
(M+; 80%).

Hop chét 61
LI ~erhoy

HO OH
(1R,2R,3S,4R,SS) 1-(2- (2-

amino-3-cloquinolin-7-yl)etyl)-

4-(4-amino-7H-pyrolo[2,3-

7-(2-
((3aR,3bR,4aS,5R,5aS)-
5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-
7-y1)-2,2-
dimetyltetrahydroxyclo
propa[3,4]xyclopenta[1,
2-d][1,3]dioxol-

H NMR (400 MHz, DMSO-
d6) 5 8,15 (s, 1H), 8,07 (s,
1H), 7,58 (d, T = 8,2 Hz, 1H),
7,36 (s, 1H), 7,15(dd, J = 8,2,
1,6 Hz, 1H), 7,08 — 6,89 (m,
3H), 6,66 (s, 2H), 6,58 (d, ] =
3,5 Hz, 1H), 5,11 (d, 1 = 4.5
Hz,1H), 4,90 (s, 1H), 4,55 —
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d]pyrimidin-7-
yl)bixyclo[3,1,0]hexan-2,3-diol.

3b(3aH)-yl)etyl)-3-
cloquinolin-2-amin.

4,50 (m, 2H), 3,73 (t, J=5,3
Hz, 1H), 2,96 — 2,80 (m, 2H),
2,11 (ddd, J=13,7, 11,3,5,3
Hz, 1H), 1,87 (ddd, J = 13,9,
11,6, 5,6 Hz, 1H), 1,26 —
1,23 (m, 2H), 0,58 (9, J =5.,9
Hz, 1H); LCMS m/z =451,3
(M+1; 80%).

Hop chét 62

L oy

\

HG  OH AN
(1R,2R,3S,4R,SS) 1-(2-(2-
amino-3-clo-6-floquinolin-7-
yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)
bixyclo[3,1,0]hexan-2,3-diol.

7-2-

((3aR,3bR,4aS,5R,5aS)-

5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-
7-y1)-2,2-
dimetyltetrahydroxyclo
propa[3,4]xyclopenta[1,
2-d][1,3]dioxol-
3b(3aH)-yl)etyl)-3-clo-
6-floquinolin-2-amin.

TH NMR (400 MHz, DMSO-
d6) 5 8,15 (d, J=6,2 Hz, 2H),
7,56 — 7,35 (m, 4H), 7,13 (d,
T =3,6 Hz,1H), 6,68 (d, ] =
3,1 Hz, 3H), 5,16 (s, 1H),
491 (s, 1H), 4,53 (d, T =7,2
Hz, 2H), 3,75 (s, 1H), 2,98 (t,
J= 12,0 Hz, 1H), 2,91 — 2,78
(m, 1H), 2,13 (q, ] = 8,2, 4,7
Hz, 1H), 1,89 — 1,76 (m, 1H),
125 (dJ = 114 Hz, 2H),
0,59 (q, J = 6,0 Hz, 1H);
LCMS m/z = 451.3 (M+1;
80%).

Hop chét 63

Ay

HO  OH
(1R,2R,3S,4R,SS) 1-(2-(2-
amino-3-clo-8-floquinolin-7-
yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-
yl)bixyclo[3,1,0]hexan-2,3-diol.

7-2-

((3aR,3bR,4a8,5R, 5a8)-

5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-
7-y1)-2,2-
dimetyltetrahydroxyclo
propa[3,4]xyclopenta[1,
2-d][1,3]dioxol-
3b(3aH)-yl)etyl)-3-clo-
8-floquinolin-2-amin.

'TH NMR (400 MHz, DMSO-
d6) & 8,23 (s, 1H), 8,07 (s,
1H), 7,42 (d, J = 8,3 Hz, 1H),
7,17 (t,J=7,4 Hz, 1H), 7,04
(d, J = 3,6 Hz, 1H), 7,01 —
6,92 (m, 4H), 6,58 (d, ] =3,5
Hz, 1H), 5,16 (d, ] = 4,6 Hz,
1H), 4,90 (s, 1H), 4,59 — 4,44
(m, 2H), 3,73 (t, J = 5,4 Hz,
1H), 3,09 — 2,92 (m, 1H),
2,92 -2,77 (m, 1H) 2,13 (t,J
=17,2 Hz, 1H), 1,87-1,74 (m,
1H), 1,27 (t,J = 6,5 Hz, 2H),
0,58 (d, J = 5,6 Hz, 1H);
LCMS m/z = 468,68 (M+;
80%).

Hop chat 64
Br
) ?Y

\

HO  OH
(1R,2R,3S,4R,SS) 1-(2-(2-
amino-3-bromo-6-floquinolin-7-
yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-
yl)bixyclo[3,1,0]hexan-2,3-diol.

7-(2-

((3aR,3bR,4aS,5R,5aS)-

5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-
7-y1)-2,2-
dimetyltetrahydroxyclo
propa[3,4]xyclopenta[l,
2-d][1,3]dioxol-
3b(3aH)-yl)etyl)-3-

T'H NMR (400 MHz, DMSO-
d6) & 8,35 (s, 1H), 8,24 (s,
1H), 7,96 (d, J = 30,9 Hz,
2H), 7,45 (t, T = 8,4Hz, 1H),
7,24 (d,J = 3,6 Hz, 1H), 6,80
(d, J = 3,5 Hz, 1H), 6,60 (s,
1H), 5,17 (s, 1H), 4,91 (d, T =
40 Hz,1H), 4,53 (s, 1H),
4.40 (d, T = 6,8 Hz, 1H), 3,78
d, J = 6,4 Hz, 1H), 3,04 —
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bromo-6-floquinolin-2-
amin.

2,80(m, 2H), 2,15 (s, 1H),
1,82 (s, 1H), 1,30 — 1,27 (m,
2H), 0,60 — 0,55 (m, 1H);
LCMS m/z = 514,19 (M+1;
80%).

Hop chat 65

DO ~cr i

HO OH
(1R,2R,38S,4R,585)-4-(4-amino-
TH-pyrolo[2,3-d]pyrimidin-7-
y1)-1-(2-(3-metylimidazo[1,2-
a]pyridin-7-yl)etyl)
bixyclo[3,1,0]hexan-2,3-diol.

7-
((3aR,3bR,4aS,5R,5aS)-
2,2-dimetyl-3b-(2-(3-
metylimidazol[1,2-
a]pyridin-7-
yl)etyl)hexahydroxyclo
propa[3,4]xyclopenta[1,
2-d][1,3]dioxol-5-yl)-
7H-pyrolo[2,3-
d]pyrimidin-4-amin.

TH NMR (400 MHz, DMSO-
d6) 5 8,16 (d,J=6.,9 Hz, 1H),
8,07 (s, 1H), 7,36 (s, 1H),
7,28 (s, 1H), 7,08 — 6,85 (m,
4H), 6,58 (d, ] = 3,4 Hz, 1H),
5,12 (d,J = 4,5 Hz, 1H), 4,90
(s, 1H), 4,52 (s, 2H), 3,72 (s,
1H), 3,29 (s, 1H), 2,95-2,75
(m, 2H), 2,61 — 2,53 (m, 1H),
2,44 (s, 3H), 2,21 — 2,03 (m,
1H), 1,97 — 1,74 (m, 1H),
0,61 — 0,47 (m, 1H); LCMS
m/z = 405,16 (M+1; 100%).

Hop chat 66

HO  oH
(IR,2R,3S,4R,55)-1-(2- (2-
amino-3,3-dimetyl-3H-indol-6-
yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)
bixyclo[3,1,0]hexan-2,3-diol.

7-
((3aR,3bR,4aS,5R,5aS)-
3b-(2-(2-amino-3,3-
dimetyl-3H-indol-6-
yletyl)-2,2-
dimetylhexahydroxyclo
propa[3,4]xyclopenta[l,
2-d][1,3]dioxol-5-yl)-
TH-pyrolo[2,3-
d]pyrimidin-4-amin.

TH NMR (400 MHz, DMSO-
d6) & 8,06 (s, 1H), 7,09 (d, J
—7,4 Hz, 1H),7,01(d,J=3,6
Hz, 1H), 6,98 (s, 2H), 6,87
d, J = 1,4 Hz, 1H), 6,79 —
6,74 (m, 1H), 6,58 (4,7 =3,5
Hz, 1H), 5,11 (s, 1H), 4,90
(d, T = 1,2 Hz, 1H), 4,49 (s,
2H), 3,71 (s, 1H), 2,82 - 2,59
(m, 2H), 2,09-1,96 (m, 1H),
1,81 (td, T = 12,7, 5,3 Hz,
1H), 1,30 (s, 6H), 1,26 — 1,19
(m, 2H), 0,63 — 0,51 (m, 1H);
LCMS m/z = 433,40 (M+1;
80%).

Hop chét 67
bx

HG  OH
(lR,2R,SS,4R,SS) 1-(2-(2-
amino-3-clo-5-floquinolin-7-
yl)etyl)-4-(4-amino-6-metyl-7H-
pyrolo[2,3-d] pyrimidin-7-
yl)bixyclo[3,1,0]hexan-2,3-diol.

7-(2-
((3aR,3bR,4aS,5R,5aS)-
5-(4-amino-6-metyl-7H-
pyrolo[2,3-d]pyrimidin-
7-y1)-2,2-dimetyltetra
hydroxyclopropa[3,4]xy
clopenta[1,2-
d][1,3]dioxol-3b(3aH)-
yDetyl)-3-clo-5-
floquinolin-2-amin.

TH NMR (400 MHz, DMSO-
d6) 5 8,15 (s, 1H), 8,03 (s,
1H), 7,18 (s, 1H), 7,06 — 6,87
(m, 5H), 6,36 —6,29 (m, 1H),
4,93 (d,J = 5,4 Hz, 1H), 4,74
(t,7=6,7 Hz, 1H), 4,51 (d, J
= 6,6 Hz, 1H), 4,41 (d, ] =
3,4Hz, 1H), 428 (s, 1H),
2,95 (td, J = 12,6, 11,3, 4,9
Hz, 1H), 2,82 (td, ] = 12,8,
12,1, 57 Hz, 1H), 238
(s,3H), 2,14 — 1,98 (m, 1H),
1,79 (ddd, T =13,6, 11,3, 5,8
Hz, 1H), 0,99 — 0,79 (m, 2H),
0,58 (dd, J = 8,4,4,7 Hz, 1H);
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LCMS m/z = 485,05 (M+2;
40%).

Hop chat 68
b*

WG OH
(1R,2R,3S,4R 58)-1-(2-(2-
amino-3-clo-6-floquinolin-7-
yl)etyl)-4-(4-amino-6-metyl-7H-
pyrolo[2,3-d] pyrimidin-7-
yDbixyclo[3,1,0]hexan-2,3-diol.

7-(2-
((3aR,3bR,4aS,5R,5aS)-
5-(4-amino-6-metyl-7H-
pyrolo[2,3-d]pyrimidin-
7-y1)-2,2-dimetyltetra
hydroxyclo
propa[3,4]xyclopenta[1,
2-d][1,3]dioxol-
3b(3aH)-yl)etyl)-3-clo-
6-floquinolin-2-amin.

TH NMR (400 MHz, DMSO-
d6) 5 8,15 (s, 1H), 8,01 (s,
1H), 7,46 — 7,39 (m, 2H),
6,94 (s, 2H), 6,67 (s, 2H),
6,32 (d, T = 1,2 Hz, 1H), 4,98
—4.91 (m, 1H),4,76 (t,7=6,7
Hz, 1H), 4,53 (d, T = 6,6 Hz,
1H), 4,42 (d, J = 3,4 Hz, 1H),
4,28 (s, 1H), 3,08 — 2,94 (m,
1H), 2,84 (td, T = 13,3, 12,7,
5,3 Hz, 1H), 2,43 -2,37 (m,
3H), 2,04 (dq, J = 19,8, 7,7,
6,3 Hz, 1H), 1,86 — 1,72 (m,
1H), 1,32 — 1,26 (m, 2H),
0,59 (dd, J = 83, 4,7 Hz,
1H); LCMS m/z = 482,30
(M; 80%).

Hop chét 69
Y
N o oH Y

(1R,2R,3S,4R,5S)-1-(2-(2-
amino-3-clo-5-floquinolin-7-
yl)etyl)-4-(4-metyl-7H-
pyrolo[2,3-d]pyrimidin-7-yl)
bixyclo[3,1,0]hexan-2,3-diol.

3-clo-7-(2-
((3aR,3bR,4aS,5R,5aS)-
2,2-dimetyl-5-(4-metyl-
TH-pyrolo [2,3-
d]pyrimidin-7-
yl)tetrahydroxyclo
propa[3,4]xyclopenta[1,
2-d][1,3]dioxol-
3b(3aH)-yl)etyl)-5-
floquinolin-2-amin.

Hon hop chita two hop chit
dugc tach by reverse phase
HPLC dé thu dugc hop chit
X va hop chit Y as shown
below,1H NMR (400 MHz,
DMSO0-d6) & 8,66 (s, 1H),
8,16 (s, 1H), 7,43 (d, J = 3,7
Hz, 1H), 7,21 (s, 1H), 7,00
(dd, J = 11,1, 1,4 Hz, 1H),
6,93(s, 2H), 6,70 (d, J = 3,6
Hz, 1H), 5,16 (s, 1H), 4,99
(d,J=1,4 Hz, 1H), 4,56 (d,J
=6,5 Hz, 2H), 3,80 (d,J =5,8
Hz, 1H), 2,97 - 2,80 (m, 2H),
2,65 (s, 3H), 2,22 — 2,09 (m,
1H), 1,91 — 1,81 (m, 1H),
1,31 — 1,25 (m, 2H), 0,60 (q,
J=5,8Hz, 1H) ); LCMS m/z
=468,2 (M+1; 80%).

Hop chét 70

N~
HO OH

(1R,2R,3S,4R,SS) 1-(2-(2-
amino-3-clo-5-floquinolin-7-
yl)etyl)-4-(7H-pyrolo[2,3-
d]pyrimidin-7-yl)bixyclo
[3,1,0]hexan-2,3-diol.

3-clo-7-(2-
((3aR,3bR,4aS,5R,5aS)-
2,2-dimetyl-5-(7H-
pyrolo[2,3-d]pyrimidin-
7-yl)tetrahydroxyclo
propa
[3,4]xyclopenta[1,2-
d][1,3]dioxol-3b(3aH)-
yl)etyl)-5-floquinolin-2-
amin.

TH NMR (400 MHz, DMSO-
d6) & 9,02 (s, 1H), 8,81 (s,
1H), 8,16 (s, 1H), 7,51 (d, T =
3,7 Hz, 1H), 7,22 (s, 1H),
7.03 — 6,98 (m,1H), 6,92 (bs,
2H), 6,67 (d, T =3,6 Hz, 1H),
5,02 (d, T = 1,5 Hz, 1H), 4,56
(d,J=6,7 Hz, 1H), 3,81 (d, J
= 6.4 Hz, 1H), 2,87 (ddd,] =
19,0, 14,0, 8,5 Hz, 2H), 2,20
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—2.10 (m, 1H), 1,88 (d, ] =
10,5 9z, 1H), 1,32 - 1,26 (m,
2H), 0,64 — 0,58 (m, 1H);
LCMS m/z = 454,11 (M+1;
40%).

Hop chat 71

O OH
(1R,2R,3S,4R,5S)-4- (4 amino-
TH-pyrolo[2,3-d]pyrimidin-7-
yD)-1-(2-(2'-
aminospiro[xyclobutan-1,3'-
indol]-6'-yl)
etyl)bixyclo[3,1,0]hexan-2,3-
diol.

6'-(2-
((3aR,3bR,4aS,5R,5aS)-
5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-
7-yl1)-2,2-
dimetyltetrahydroxyclop
ropa
[3,4]xyclopenta[1,2-
d][1,3]dioxol-3b(3aH)-
yl)etyl)spiro[xyclobutan
-1,3'-indol]-2"-amin.

TH NMR (400 MHz, DMSO-
d6) & 8,07 (s, 1H), 7,68 (d, J
= 7,7 Hz, 1H), 7,22 — 7,07
(m, 4H), 7,07 — 6,96 (m, 3H)
6,59 (d, ] =3,5 Hz, 1H), 5,14
(d, J = 4,6Hz, 1H), 4,89 (s,
1H), 4,51 (d,J=7,2 Hz, 1H),
3,74 (t, J = 5,4 Hz, 1H), 2,79
(dd, T = 24,0, 14,1 Hz, 3H),
2,35 (d, T = 12,3 Hz, 2H),
2,20 (d, T =9,9 Hz, 1H), 2,04
(d, T = 17,8 Hz, 1H), 1,87 —
1,74 (m, 1H), 1,26 — 1,18 (m,
5H), 0,60 — 0,50 (m, 1H);
LCMS m/z = 445,03 (M+1;
90%).

Hop chét 72
ot
H2N HO OH

(1R,2R,3S,4R,SS) 1-(2-(2-
amino-3-bromo-5-floquinolin-7-
yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-
yl)bixyclo[3,1,0]Thexan-2,3-diol

3
~ L NH,
Br\‘(/\b A.,N,?/\( 2
e \
=N R NN
Boc~| 5 5

r\£ch: Ox

TH NMR (400 MHz, DMSO-
dé) d 8,33 (s, 1H), 8,08 (s,
1H), 7,20 (s, 2H), 7,17 - 6,96
(m, 3H), 6,84 (s, 2H), 6,60
(d, 7=3,5Hz, 1H), 5,11 (d,J
=4,5Hz, 1H), 4,90 (d,J=1,2
Hz, 1H), 4,52 (d, ] = 2,7 Hz,
2H), 3,72 (s, 1H), 3,00 - 2,74
(m, 2H), 2,14 (s, 1H), 1,90 —
1,76 (m, 1H), 1,42 — 1,28 (m,
1H), 0,91 — 0,75 (m, 1H),
0,57 (q, J = 5,9 Hz, 1H);
LCMS m/z = 514,19, 516,19
(M+, M+2, 100%).

Vi du 6: (1R2R,3 S,4R,SS)-1-(2-(2-amino-3-bromoquinolin-7-y1)ety1)-4-(4-amino-7H-
pyrolo [2,3-d]pyrimidin-7 -yl)bixyclo[3,1,0]hexan-2,3-diol (Hop chét 73)

ety

HO OH

7-(2-((3aR,3bR,4aS,5R,5aS)-S-(4-amino-7H-pyrolo[2,3-d]pyrimidin-7-y1)-2,2-
dimetyl hexahydroxyclopropa[3 ,4]xyclopenta[1,2-d][1,3]dioxo0l-3 b-yl)etyl)-3-bromo-N-(4-
metoxy benzyl)quinolin-2-amin (2,6g, 3,97mmol) trong TFA (55,0 ml, 714 mmol) dugc
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khudy ¢ nhiét do 50°C trong 1 gio du6i khi Na. Hon hop thu dugc dugce cd trong chan khong
va phan can thu duge dugc hoa tan trong MeOH (50ml). K»>COs (0,982 g, 7,10mmol) dugc
b sung va khudy hdn hop phan ung & nhiét d 60°C trong 1 gid. Hdn hop phan tng duge
loc, va phﬁn loc dugc cd dudi diéu kién ap suit giam dé thu duoc 2,7g hop chét tho. Phan
du nay duogc tinh ché bang dung cu combiflash (Rf200, Teledyne/Isco) 1én cot redisep® Rf
bang gradien rira giai (0 dén 9%) ciia metanol trong diclometan dé thu duge hop chét néu &
tiéu d& (1,35g, 77%) du6i dang chét rén mau tring. "H NMR (400 MHz, DMSO-de): & 8,34
(s, 1H), 8,12 (s, 1H), 7,58 (d, J= 8,3 Hz, 1H), 7,36 (d, J= 1,6 Hz, 1H), 7,26 (s, 2H), 7,15
(dd, J = 8,2, 1,7 Hz, 1H), 7,09 (d, J = 3,5 Hz, 1H), 6,64 (d, J = 3,5 Hz, 1H), 6,60 (s, 2H),
5,13 (d, J = 4,6 Hz, 1H), 4,97 — 4,83 (m, 1H), 4,53 (d, /= 3,9 Hz, 2H), 3,74 (s, 1H), 2,94 -
2,81 (m, 2H), 2,11 (dt, J= 11,2, 6,5 Hz, 1H), 1,87 (ddd, J = 13,9, 11,5, 5,6 Hz, 1H), 1,33 -
1,12 (m, 2H); 0,60 — 0,57 (m, 1H). LCMS m/z= 494,99, 496,99 (M, M+2; 100%).

Céc vi du trong bang 16 duoc tdng hop bing quy trinh phan tmg twong ty sau nhu
duoc st dung ddi véi ché phim chtra (1R,2R,3 S,4R,5S)-1-(2-(2-amino-3-bromoquinolin-7-
yl)etyl)-4-(4-amino-7H-pyrolo [2,3-d]pyrimidin-7-yl)bixyclo[3,1,0] hexan-2,3-diol st dung
nguyén li¢u ban d4u thich hop.

Bang 16:

CAu trtc va tén ITUPAC

‘Hop chét trung gian

duoc st dung

Dit liéu 'H NMR & LCMS

Hop chét 74 7-(2- TH NMR (400 MHz,
N‘/ NH, ((3aR,3bR,4aS,5R,5aS | DMSO-d6) & 8,07 (s, 1H),
v ' NN )-5-(4-amino-7H- 7,82 (d, J = 8,8 Hz, 1H),
OH —
(IR 2R 38 4R, 5S)-4-(4-amino- | PYToloI2,3- 7,52 (d, 1 =82 Hz, IH),
N d]pyrimidin-7-y1)-2,2- | 7,30 (d, J = 1,6 Hz, 1H),
7H-pyrolo[2,3-d]pyrimidin-7- .
- Lo dimetyl 7,08 - 7,02 (m, 2H), 6,97 (s,
yl)-1-(2-(2-aminoquinolin-7-
yDetyDbixyclo[3,1,0]hexan-2,3- hexahydroxyclopropa | 2H), 6,68 (d, J = 8,8 Hz,
T ’ [3,4] xyclopenta[l,2- | 1H), 6,58 (d, J = 3,5 Hz,

diol

d][1,3]dioxol-3b-
yl)etyl)quinolin-2-
amin

1H), 6,34 (s, 2H), 5,11 (d, J
= 4,5 Hz, 1H), 4,91 (d, T =
1,2 Hz, 1H), 4,55 - 4,49 (m,
2H), 3,73 (, J = 52 Hz,
1H), 2,91 - 2,78 (m, 2H),
2,10 (ddd, T = 13,6, 11,3,
5,3 Hz, 1H), 1,92 - 1,85 (m,
1H), 1,28 - 1,24 (m, 2H),
0,59 (td, J = 6,6, 3,2 Hz,
1H); LCMS m/z= 418,17
(M+2; 40%).
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Hop chat 75
St

HG  oH
(1R,2R,3 S,4R,5S)-4-(4-amino-
7TH-pyrolo[2,3-d]pyrimidin-7-
y1)-1-(2-(2-aminoquinazolin-7-

N-(7-(2-
((1R,2R,3S,4R,5S)-4-
(4-amino-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,3-
dihydroxybixyclo[3,1,
O]hexan-1-

TH NMR (400 MHz,
DMSO-d6) & 9,04 (s, 1H),
8,16 (s, 1H), 7,71 (d,T=8,2
Hz, 1H), 7,53 (s, 2H), 7,28
(s, 1H), 7,15 (dd, J = 11,1,
5,8 Hz, 2H), 6,83 (s, 2H),
6,69 (d, J = 3,6 Hz, 1H),

yDetyl)bixyclo[3,1,0] hexan- | yl)etyl)quinazolin-2- 5,14 (s, 1H), 4,90 (s, 1H),
2,3-diol. y1)-2,2,2- 4,55 (s, 2H), 3,75 (s, 1H),
trifluoroacetamit. 2,99 — 2,79 (m, 2H), 2,11
(d, J = 15,9 Hz, 1H), 1,87
(q, J = 10,9, 8,1 Hz, 1H),
1,29 — 1,23 (m, 2H), 0,61 —
0,56 (m, 1H); LCMS m/z =

418,10 (M+1; 80%).
Hop chét 76a va 76b 7-(2- Hdn hop dong phan khong
Br Q\( ((3aR,3bS,4a8,5R,5a8) | ddi quang dugc tich béng
ﬁ -5-(4-amino-7H- HPLC diéu ché khéng déi

HO OH

(1 S,2R,3 S,4R,5S)-1-((S)-1-(2-
amino-3-bromoquinolin-7-
yl)propan-2-yl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-
yl)bixyclo[3,1,0]hexan-2,3-diol.

pyrolo[2,3-d]pyrimidin

-7-y1)-2,2-

dimetyltetrahydroxyclo
propa[3,4]xyclopenta[1l
dioxol-

,2-d][1,3]
3b(3aH)-yl)propyl)-3-
bromo-N-(4-
metoxybenzyl)
quinolin-2-amin.

xung.

Budce song: 225nm,
Phuong phap, dung cu:
HEX-0,1%DEA_IPA-
DCM_A _C 40 60_12ML
_10MIN Téc do chay: 1,2

ml/phut,

Cot: CHIRALPAK IA
CRL-025

Nhiét do cot: 25°C,

Pha dong A:

HEX 0,1%DEA

Pha dong C: IPA-DCM_1-
1:

Pha dong B: NA

Pha dong D: NA

Chéit dong phén khong d6i
quang thu nhit (Hop chéit
76a): 'H NMR (400 MHz,
DMSO-d6) & 8,33 (s, 1H),
8,06 (s, 1H), 7,58 (d, J=38,2
Hz, 1H), 7,33 (s, 1H), 7,12
(d, J = 8,4 Hz, 1H), 7,01 —
6,87 (m, 3H), 6,64 — 6,47
(m, 3H), 5,13 (d, J = 35,2 Hz,
1H), 4,80 (d, J = 2,9 Hz,
1H), 4,61 (t, J] = 6,7 Hz,
1H), 4,47 (d, J = 7,2 Hz,
1H), 3,96 — 3,85 (m, 1H),
3,22 (dd, J = 13,2, 3,9 Hz,
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1H), 2,94 — 2,88 (m, 1H),
1,97 - 1,83 (m, 1H), 1,31 -
1,21 (m, 2H), 0,79 (d, J =
6,8 Hz, 3H), 0,67 — 0,59 (m,
1H); LCMS m/z = 510,94
(M+2; 40%)

Chét ddng phan khong a6i
quang tht hai (Hop chit
76b): 'H NMR (400 MHz,
DMSO-d6) b 8,32 (s, 1H),
8,06 (s, 1H), 7,57 (d,J=8,2
Hz, 1H), 7,32 (s, 1H), 7,11
(dd, J = 8,2, 1,6 Hz,1H),
7,07 (d, J = 3,6 Hz, 1H),
6,97 (s, 2H), 6,58 (d, J=3,5
Hz, 1H), 6,55 (s, 2H), 5,15
(d,J=5,1 Hz, 1H), 4,80 (d,
J=2,6 Hz,1H), 4,64 (t, /=
7,0 Hz, 1H), 4,43 (d,J=17,3
Hz, 1H), 3,97 — 3,88 (m,
1H), 3,07 — 2,97 (m, 1H),
2,97 - 2,88 (m, 1H), 1,70 —
1,55(m, 1H), 1,31 — 1,21
(m, 2H), 0,98 (d, J= 6,8 Hz,
3H), 0,61 — 0,52 (m, 1H);
LCMS m/z = 510,94 (M+2;
40%)

Hop chat 77a va 77b
F
Ci~/ Q N L NH,
\N N/ I
HN HO oH

(1S,2R,38S,4R,5S)-1-((S)-2-(2-
amino-3-clo-5-floquinolin-7-
yl)-1-xyclopropyletyl)-4-(4-
amino-7H-pyrolo[2,3-
d]pyrimidin-7-

yl)bixyclo[3,1,0]hexan-2,3-diol.

7-(2-
((3aR,3b8S,4aS,5R,5aS)
-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin
-7-y1)-2,2-
dimetyltetrahydroxyclo
propa[3,4]xyclopental 1
,2-d][1,3] dioxol-
3b(3aH)-yl)-2-
xyclopropyl
clo-5-flo-N-(4-
metoxybenzyl)quinolin
-2-amin.

etyl)-3-

Hdn hop dong phan khdng
d6i quang dugc tach bing
HPLC diéu ché khong dbi
xung.

Budc song: 225 nm,
Phuong phap, dung cu:
MeOH_0,1%DEA_

100 1,0ML_12MIN

Téc dd chay: 1,00 ml/phut

Cot: CHIRALPAK IE
CRL-042

Nhiét do cot: 30°C,

Pha dong A:

MEOH._0,1%DEA,

Pha déng B: NA

Chét ddng phan khong ddi
quang thu nhit (Hop chét
77a): 'H NMR (400 MHz,
DMSO0-d6) & 8,39 (s, 1H),
8,16 (s, 1H), 8,04 (s, 1H),
728 (s, 1H), 7,05 (dd, J =
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11,3, 1,3 Hz, 1H), 6,93 (dd,
J=11,6, 8,0 Hz, 4H), 6,52
(d, T =3,5 Hz, 1H), 5,28 —
5,08 (m, 1H), 4,82 (d, J =
2,8 Hz, 1H), 4,61 (d, J=6,7
Hz, 1H), 3,86 (s, 1H), 2,90
(dd, J = 13,3, 8,5 Hz, 1H),
2,77 (q, J = 7,2 Hz, 2H),
2,68 (q, J = 1,8 Hz, 1H),
1,37 (dd, J = 8,8, 4,0 Hz,
1H), 1,27 — 1,01 (m, 3H),
0,66 (dd, J = 8,6, 4,9 Hz,
1H), 0,46 (s, 1H), 0,26 —
0,17 (m, 1H), 0,16 - 0,01
(m, 1H), LCMS m/z =
509,4 (M+1; 50%)

Chét ddng phan khong d6i
quang tht hai (Hop chéit
77b): 'H NMR (400 MHz,
DMSO-d6) 6 8,15 (s, 1H),
8,05 (s, 1H), 7,31 - 7,17 (m,
2H), 7,08 - 6,81 (m, 5H),
6,59 (d, J = 3,5 Hz, 1H),
5,18 (s, 1H), 4,82 (dd, J =
9,3, 4,6 Hz, 2H), 4,54 (s,
1H), 3,92 (d, J = 6,7 Hz,
1H), 3,16 (q, J = 6,5 Hz,
1H), 2,99 - 2,89 (m, 1H),
1,22 — 1,06 (m, 4H), 0,57
(q, I = 8,5, 7,9 Hz, 1H),
0,50 - 0,34 (m, 1H), 0,26
(ddd, J = 13,1, 8,4, 4,7 Hz,
2H), 0,06 (dd, J = 9,4, 4,7
Hz, 1H) ; LCMS m/z =
509,4 (M+1; 50%)

Hop chat 78a va 78b
F

N =N — \N
HO 0

H, OH N~
(1S,2R,38S,4R,55)-1-(1-(2-
amino-3-clo-5-floquinolin-7-
yl)propan-2-yl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-
yl)bixyclo[3,1,0]Thexan-2,3-diol.

N-(7-(2-
((1S,2R,3S,4R,585)-4-
(4-amino-7H-
pyrolo[2,3-d]pyrimidin
-7-y1)-2,3-
dihydroxybixyclo
[3,1,0] hexan-1-
yl)propyl)-3-clo-5-
floquinolin-2-yl1)-2,2,2-
trifluoroacetamit.

Chét ddng phan khong doi
quang thi nhit (Hop chét
78a): 'H NMR (400 MHz,
DMSO-d6) & 8,15 (s, 2H),
8,06 (s, 1H), 7,17 (s, 1H),
7,07 (d, J = 3,6 Hz, 1H),
7,04 — 6,90 (m, 4H), 6,58
(d,7=3,5Hz, 1H), 5,16 (d,
J=5,1Hz, 1H), 4,79 (d,] =
2,6 Hz, 1H), 4,63 (t, 1 =17,1
Hz, 1H), 4,45 (d,]=7,3 Hz,
1H), 3,93 (d, J = 6,9 Hz,
1H), 2,99 (dd, J=13,3,4,9
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Hz, 1H), 2,61 (d, J = 11,2
Hz, 1H), 1,63 (s, 1H), 1,17
(d, J=5,8 Hz, 2H), 0,99 (d,
J=6,7Hz,3H),0,57 (d,J=
4,3 Hz, 1H); LCMS m/z =
485,03 (M+2; 40%)

Chét ddng phan khong d6i
quang the hai (Hop chét
78b): 'H NMR (400 MHz,
DMSO0-d6) 8 8,16 (s, 1H),
8,08 (s, 1H), 7,19 (s, 1H),
7,10 (s, 2H), 6,98 (dd, J =
10,0, 2,2 Hz, 2H), 6,92 (s,
2H), 6,56 (d, J = 3,6 Hz,

1H), 5,13 (d, J = 5,3 Hz,
1H), 4,80 (d, ] = 2,9 Hz,
1H), 4,61 (t, ] = 6,7 Hz,

1H), 4,48 (d, J = 7,1 Hz,
1H), 3,90 (s, 1H), 3,21 (dd,
J=13,3, 4,1 Hz, 1H), 2,68
(p, J = 1,9 Hz, 1H), 2,36 —
2,32 (m, 1H), L,L17 (t, J =
4,3 Hz, 2H), 0,79 (d, J = 6,8
Hz, 3H), 0,63 (dd, J = 8,6,
4,7 Hz, 1H); LCMS m/z =
483,02 (M+ 90%)

Hop chat 79a va 79b

(1R,2R,3S,4R,5S)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-
yl)-1-(2-(2-aminoquinolin-7-
yDpropyl) bixyclo[3,1,0]hexan-
2,3-diol.

7-(1-
((3aR,3bR,4a8,5R,5aS
)-5-(4-amino-7H-

pyrolo[2,3-d]pyrimidin

-7-y1)-2,2-
dimetyltetrahydroxyclo
propa[3,4]xyclopenta[ 1
,2-d][1,3] dioxol-
3b(3aH)-yl)propan-2-
y1)-N-(4-
metoxybenzyl)quinolin
-2-amin.

Hbn hop dong phan khong
d6i quang dugc tach bang
HPLC diéu ché khong dbi
xung.

Budce séng: 225 nm,
Phuong phép, dung cu:
MeOH_0,1%DEA_A_1,0
ML _10MIN Tbc @6 chay:
1,00 ml/phut,

Cot: CHIRALPAK 1B
CRL-043

Nhiét do cot: 30°C,

Pha dong A:

MeOH_0,1%DEA,

Pha dong B: NA

Chét dong phén khong a6i
quang thu nhit (Hop chét
79a): 'H NMR (400 MHz,
DMSO-d6) 6 8,13 — 8,03
(m, 2H), 7,66 (d, ] = 8,2 Hz,
1H), 7,53 — 7,43 (m, 3H)
7,31 (d, J= 8,3 Hz, 1H),
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7,03 (s, 2H), 6,93 (d,J=3,5
Hz, 1H), 6,84 (d,J=9,1 Hz,
1H), 6,56 (d, J = 3,5 Hz,
1H), 5,15 (d, J = 4,7 Hz,
1H), 4,76 (d, J = 1,4 Hz,
1H), 4,49 — 4,32 (m, 2H),
3,70 (t, J = 5,5 Hz, 1H),
3,30 — 3,18 (m, 1H), 2,25
(dd, J = 14,1, 4,8 Hz, 1H),
1,82 (dd, J = 14,2, 9,1 Hz,
1H), 1,31 — 1,22 (m, 4H),
1,02 — 0,91 (m, 1H), 0,64
(dd, J = 8,5, 4,7 Hz, 1H);
LCMS m/z =430,92 (M+1;
90%).

Chét ddng phan khéng ddi
quang tht hai (Hop chét
79a): 'H NMR (400 MHz,
DMSO0-d6) 6 8,02 (d, J =
13,7 Hz, 2H), 7,64 (d, J =
8,2Hz, 1H), 7,37 (d,J=1,6
Hz, 1H), 7,21 (dd, J = 8,2,
1,6 Hz, 3H), 6,98 (s, 2H),
6,81 (d, J = 9,0 Hz, 1H),
6,69 (d, J = 3,6 Hz, 1H),
6,42 (d, J = 3,5 Hz, 1H),
5,16 (d, J = 4,8 Hz, 1H),
4,83 (d, J = 1,7 Hz, 1H),
4,47 (d, T = 2,4 Hz, 2H),
3,68 (s, 1H),2,37-2,27 (m,
1H), 1,68 — 1,57 (m, 1H),
1,39 - 1,26 (m, 5H), 1,04
(dd, J = 8,6, 3,8 Hz, 1H),
0,69 — 0,60 (m, 1H); LCMS
m/z = 430,98 (M+1; 90%)

Hop chat 80

B~ N/?\(NHZ
Hzmo N/\ \N
HO OH
(IR,2R,3S,4R,55)-1-(((2-
amino-3-bromoquinolin-7-
yl)oxy)metyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-
yl)bixyclo[3,1,0]hexan-2,3-diol.

N-(7-
(((IR,2R,3S,4R,55)-4-
(4-amino-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,3-
dihydroxybixyclo[3,1,
0]hexan-1-yl)metoxy)-
3-bromoquinolin-2-yl)-
2.2 2-trifluoroacetamit.

TH NMR (400 MHz,
DMSO0-d6) § 9,39 (bs, 2H),
8,45 — 8,36 (m, 3H), 7,83 —
7,62 (m, 2H), 7,03-7,14 (m,
3H), 6,99 (d, ] = 3,6 Hz,
1H), 5,28 (s, 1H), 5,05 (s,
1H), 4,86 (s, 1H), 4,71 —
4,57 (m, 2H),3,93 (d, J =
10,4 Hz, 1H), 3,72 (d, J =
6,4 Hz, 1H), 1,62 (d, ] =8,6
Hz, 1H), 1,53 (t, ] = 4,4 Hz,
1H), 0,90 0,82 (m, 1H);
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LCMS m/z = 499,2 (M+2;
40%).

Hop chat 81
T\ NH
NN HG OH N

(1S,2R,38S,4R,5S)-4-(4-amino-
7TH-pyrolo[2,3-d]pyrimidin-7-
y1)-1-(((2-aminoquinolin-7-
yDthio)metyl) bixyclo [3,1,0]
hexan-2,3-diol.

7-
((((3aR,3bS,4aS,5R,5a
S)-5-(4-amino-7H-
pyrolo[2,3-
d]pyrimidin-7-yl)-2,2-
dimetyltetra
hydroxyclo propa
[3,4]xyclopenta[1,2-
d][1,3]dioxol-3b(3aH)-
yl)metyl)thio)-N-(4-
metoxybenzyl)quinolin
-2-amin.

'H NMR (400 MHz,
DMSO-d6) 6 8,05 (s, 1H),
7,82 (d, T = 8,8 Hz, 1H),
7,53 (d, T = 8,4 Hz, 1H),
7,38(d, J = 1,8 Hz, 1H),
7,16 (d, J = 3,5 Hz, 1H),
7,13 (dd, J = 8,4, 1,9 Hz,
1H), 6,96 (s, 2H), 6,67 (d, J
= 8,8Hz, 1H), 6,52 (d, J =
3,5 Hz, 1H), 6,44 (s, 2H),
5,21 5,11 (m, 1H), 4,90 (s,
1H), 4,68 (d, J = 7,1
Hz,1H), 4,57 (s, 1H), 3,71 -
3,60 (m, 2H), 3,38 (d, J =
13,5 Hz, 1H), 1,43 — 1,38
(m, 2H), 0,84 - 0,77
(m,1H); LCMS m/z =

435,10 (M+2; 90%).

Vi du 7: (1R,2R,3 S,4R,SS)-1-(2-(2-amino-3-(4-ﬂophenyl)quinolin-7-y1)etyl)-4-(4-amino-
7H-pyrolo[2,3-d]pyrimidin—7-yl)bixyclo[3,1,0]hexan-2,3-diol (Hop chit 82)

F Q —
7 O N NH,
O~eriey
HzN ho  oH

Trong 6ng duoc bit kin, hdn hop chua (1IR,2R,38S,4R,5S)-1-(2-(2-amino-3-
bromoquinolin—7-y1)ety1)—4-(4-amino-7H-pyrblo[2,3 -d]pyrimidin-7-yl)bixyclo[3,1,0] hexan
-2,3-diol (100 mg, 0,202 mmol), K2CO3 (84mg, 0,606mmol), axit (4-flophenyl)boronic

(42,4mg, 0,303mmol) trong dioxan (10ml) dugc loai khi trong 10 phut bang nito & nhiét do
25°C. San phim cong PdCl(dppf)-CH2Cl2 (16,49mg, 0,020mmol) dugc bd sung va khudy
hén hop phan tmg & nhiét do 100°C trong 16 gio. Hdn hop thu duge duoc loc qua xelit va

phén loc duge cd trong chén khong dé thu dugc 0,15g hop chét tho. Phan du nay dugc tinh
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ché bing dung cu combiflash (Rf200, Teledyne/Isco) 1én cot redisep® Rf bang gradien rita
giai (0 dén 8%) ctia metanol trong diclometan dé thu duoc hop chit néu & tiéu dé (0,025g,
93,81%) dudi dang chat rin mau tring nhat. '"H NMR (400 MHz, DMSO-ds) 3 8,07 (s, 1H),
7,78 (s, 1H), 7,68 — 7,50 (m, 3H), 7,43 — 7,24 (m, 3H), 7,13 (dd, J = 8,2, 1,7 Hz, 1H), 7,05
(d, J=3,6 Hz, 1H), 6,97 (s, 2H), 6,59 (d, J= 3,5 Hz, 1H), 5,96 (s, 2H), 5,11 (d, J=4,5 Hz,
1H), 4,97 — 4,81 (m, 1H), 4,58 — 4,39 (m, 2H), 3,74 (t, /= 5,5 Hz, 1H), 3,04 — 2,72 (m, 2H),
2,18 — 2,09 (m, 1H), 1,90 (td, J = 12,5, 5,6 Hz, 1H), 1,34 — 1,16 (m, 2H), 0,64 — 0,54 (m,
1H); LCMS m/z= 511,09 (M+1; 90%).

Céc vi du trong bang 17 dugc tdng hop bang quy trinh phan tmg twong tu sau nhu
duoc sit dung d6i v6i ché phdm chira (1R,2R,38,4R,58)-1-(2-(2-amino-3-bromoquinolin-7-
yl)etyl)—4-(4-amino-7H-pyrolo[2,3-d]pyrimidin—7-yl)bixyclo[3,1,0] hexan-2,3-diol st dung

nguyén liu ban d4u thich hop.

Béang 17
CAu trac va tén JTUPAC Hop chét trung gian duoc | Dit lidu "H NMR va LCMS
st dung
Hop chat 83 (IR,2R,35,4R,5S)-1-(2- | 'THNMR (400 MHz, DMSO-ds) 8
/ (2-amino-3- 8,07 (s, 1H), 7,78 (s, 1H), 7,68 —
N

b7 N NH2
N N O \, %ﬁ

HO  ©OH Y
(1R,2R,3S,4R,55)-1-(2-(2-
amino-3-(pyridin-3-
yl)quinolin-7-yl)etyl)-4-(4-
amino-7H-pyrolo[2,3-
d]pyrimidin-7-
yDbixyclo[3,1,0]hexan-2,3-
diol.

bromoquinolin-7-
yDetyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-
Tyl)bixyclo[3,1,0]hexan-
2,3-diol.

7,50 (m, 3H), 7,43 — 7,24 (m,
3H), 7,13 (dd, J = 8,2, 1,7 Hz,
1H), 7,05 (d, J = 3,6 Hz, 1H),
6,97 (s, 2H), 6,59 (d, J=3,5 Hz,
1H), 5,96 (s, 2H), 5,11 (d, J=4,5
Hz, 1H), 4,97 — 4,81 (m, 1H),
4,58 — 4,39 (m, 2H), 3,74 (t, J =
5.5 Hz, 1H), 3,04 — 2,72 (m, 2H),
2,18 — 2,09 (m, 1H), 1,90 (td, J =
12,5, 5,6 Hz, 1H), 1,34 — 1,16 (m,
2H), 0,64 — 0,54 (m, 1H); LCMS
m/z= 494,2(M+1;30%)

Hop chat 84 (IR.2R,3S,4R,55)-1-(2- | '"H NMR (400 MHz, DMSO-d6)
N= (2-amino-3- 59,01 (s, 1H), 8,07 (s, 1H), 7,85

or@YNHZ bromoquinolin-7- (s, 1H), 7,59 (d, J = 8,2 Hz, 1H),
NN o N%/\N yl)etyl)-4-(4-amino-7H- | 7,37 (d,J=1,5 Hz, 1H), 7,13 (dd,

(1R,2R,3S,4R,5S)-1-(2-(2-
amino-3-(3-metyl isoxazol-4-
yl)quinolin-7-yl)etyl)-4-(4-
amino-7H-pyrolo[2,3-
d]pyrimidin-7-
yD)bixyclo[3,1,0]hexan-2,3-
diol.

pyrolo[2,3-d]pyrimidin-
7-yl)bixyclo[3,1,0]hexan-
2,3-diol

7=82,1,6Hz 1H), 7,04 (d,] =
3,6 Hz, 1H), 6,97 (s, 2H), 6,58 (d,
1=3,5Hz, 1H), 6,15 (s, 2H), 5,12
(d, J = 4,1 Hz, 1H), 4,59 — 4,47
(m, 2H), 3,74 (d, ] = 5,2 Hz, 1H),
3,00 —2,77 (m, 3H), 2,22 (s, 3H),
1,89 (ddd, T = 13,9, 11,4, 5,7 Hz,
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1H), 1,30 — 1,25 (m, 2H), 0,90 —
0,80 (m, 1H), 0,59 (q, J = 5,8 Hz,
1H); 498,07 (M+1;100%)

Céc vi du sinh hoc
Quy trinh thir nghi¢m héa sinh 1

Téc dung trc ché cia cac hop chét 1én PRMTS5 dugc danh gia st dung cong nghé¢ do
HTRF trong thir nghiém hoa sinh. H4R3 dugc biotinylat hoa (cac gbc 1-21) dugc st dung
lam chét nén. Hop chét dugc U trude bing 15-25 ng PRMTS:MEPS50 mdi 16 cua dia 384 16
trong 30 phut & nhiét d phong trong chit dém thir nghiém chta bixin 20 mM, pH 7,6, NaCl
25 mM, DTT 2 mM, 0,01% albumin ga va 0,01% Tween-20. Phan tmg dugc bt dau bang
céch bd sung SAM 1 pM va H4R3 50 nM dugc biotinylat héa. Tong thé tich thir nghiém 1
15 pL. Phan Ung dugc tiép tuc trong 120 phit & nhiét do phong. Sau dung dich do chta
Streptavidin-Eu cryptat, [gG-XL-665 khang & thd, khang thé da dong Histon H4R3 Dimetyl
dbi xing (H4R3me2s), toan bd dugc didu ché trong chat dém do HTRF dugc bd sung va
cling G trong 30 phut & nhiét 4o phong. Tin hiéu HTRF dugc ghi trong mdy doc vi dia
PHERAStar. Ty 1€ cta tin hiéu thu dugc & 665 nm va 620 nm dugc st dung dé tinh toan

phan trdm e ché cla hop chat nhu sau:

% U'c ché = 100-((T¥ 1¢ thir nghiém — Ty 18 dbi chang am)/(Ty 1¢ doi chimg duong -
Ty 18 d6i chimg 4m)*100) trong d6

Déi chimg duong = PRMTS + SAM + H4R3

DPéi chimg 4m = PRMTS + H4R3
Quy trinh thir nghi¢ém hoa sinh 2

Téc dung trc ché ciia hop chit 1én PRMTS duge danh gid st dung cong ngh¢ do HTRF
trong thir nghiém héa sinh. H4R3 dugc biotinylat hoa (cac gbc 1-21) dugc st dung lam chét
nén. Hop chét duge G truée bing 2,5 ng PRMTS:MEP50 mdi 15 ciia dia 384 16 trong 30 phut
& nhiét d0 phong trong chit dém thir nghiém chira bixin 20 mM, pH 7,6, NaCl 25 mM, DTT
2 mM., 0,01% albumin ga va 0,01% Tween-20. Phan tmg dugc bt dau bang céch bb sung
SAM 1 pM va H4R3 50 nM dugc biotinylat hoa. Tbng thé tich thir nghiém 1a 15 pL. Phan
ung dugc tiép tuc trong 4 gid & nhiét do phong. Sau dung dich do chira Streptavidin-Eu
cryptat, IgG-XL-665 khang & tho, khang thé da dong Histon H4R3 dimetyl d6i xang

(H4R3me2s), toan b dugc didu ché trong chit dém do HTRF dugc bd sung va cling G trong
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30 phiit & nhiét ¢ phong. Tin hi¢u HTRF dugc ghi trong may doc vi dia PHERAStar. Ty 1€
tin hiéu thu dugc & 665 nm va 620 nm dugc st dung @2 tinh toan phan tram cia hop chét

nhu sau

% trc ché = 100-((ty 1& thir nghiém — ty 1¢ d6i chimg am)/(ty 1& dbi chung duong
- ty 1& d6i chimg 4m)*100) trong d6

Déi ching duong = PRMTS + SAM + H4R3

Déi chimg 4m = PRMTS + H4R3

Pham vi hoat tinh S lwong hop chét

ICs0300pM dén 950pM | 43, 26, 35b, 47, 21, 38, 34b, 34a, 7a, 13, 37, 18, 33b,
33a, 76a, 23, 25, 24, 48, 1, 61, 73, 44, 2, 15, 36a, 45a,
45b, 35a

Thtt nghiém trc ché SDMA
Quy trinh

Céc té bao Z-138 (ATCC, CRL-3001™) dugc gieo ¢ mat dd 1a 1 tridu t€ bao/1d trong
dia 48 18 nudi cdy md day phing, trong subt. Cac té bao dugc xit Iy bang ndng dd khac nhau
ctia hop chét thir nghiém trong 48 gio. Té bao lysat duge didu ché st dung chit dém phan
giai 1X CST (Cell Signaling Technology, USA) va 500 ng/16/50 pL lysat trong chit dém
cacbonat ¢6 @6 pH 9,6 dugc phu 1én dia Maxisorb 96 16 va @ qua dém & nhiét o 4°C. Dia
duoc rtra hai 1an trong 1 x PBS chira 0,05% Tween 20 va phong bé trong 1% BSA trong 1
gid & nhiét 9 xung quanh. Ngoai ra, dia dugc u dAu tién bang khéng thé dAu tién (khang thé
khang SDMA; CST#13222s) ¢ nhiét 46 xung quanh trong 2 gio va sau do bang khéang thé
thit hai lién hop boi HRP & nhiét d6 xung quanh trong 1 gio bang 2 budc rira ngét quing &
gitta.

DPéi voi viee do dua trén phat quang, cic co chét HRP (co chit A + co chét B theo ty
1& 1:1) duoc bd sung sau d6 bang cach doc phat quang sau 30 phit trong may doc Synergy™
2 (Biotek, USA).

Déi véi viée do dua trén dd hép thu, co chit TMB dugc bd sung sau d6 bd sung dung
dich STOP (H2SO4 2N) sau khi phét trién va hp thu mau séc (d6 kich thich 450 nm va do
phét xa 540 nm) duge do trong méy doc Synergy ™ 2 (Biotek, USA).

% trc ché ctia SDMA dugc tinh lién quan dén mau db6i chung t4 dugce 16ng chira moi

trudng vé6i 0,1% DMSO mot minh dbi v6i mdi cong thirc bén dudi.
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(Trung binh cua d6i chimg khong dugc xtt Iy — Trung binh cua thir nghi¢m) X 100
Trung binh cta dbi chimg khong dugce xtt Iy
Céc gid ICso cta cac hop chét riéng ré& dugc tinh bang phan tich hdi quy phi tuyén

tinh st dung Graph Pad Prism (Graph Pad software, Inc, USA).

Pham vi hoat tinh S6 hop chit

ICso IpM dén InM | 7b, 13, 37, 33b, 46, 76b, 23,24, 2, 48, 1, 61,73, 47, 38,
34b, 30, 41, 31, 72, 29, 34a, 21, 35a, 26, 43.

ICso 1,1nM dn 50nM | 32, 64, 33a, 76a, 25, 62, 35b.

Thir nghiém hoat tinh khang ung thu

Céc té bao Z-138 dugc gieo cy & mét @6 2000-3000 té bao mdi 16 trong mdi trudng
nudi ciy (IMDM + 10% FBS). Cac té bao PANC-1 (ATCC, CRL-1469™) va MIA PaCa-2
(ATCC, CRL-1420™) dugc gieo cAy & mt do 200-300 té bao méi 16 trong mdi trudng nudi
chy (DMEM + 10% FBS). Céc té bao ugc gieo cy trong dia 96 15 nudi cay md day phing
mo duc va cac té bao Z-138 (huyén pht) dugc gieo cdy va dugc xtt Iy trén cing ngay bang
cac ndng @6 khac nhau cla cac hop chét thir nghiém. Céc té bao PANC-1 va MIA PaCa-2,
dinh chit, dugc gilt qua dém dat & didu kién nudi cy té bao tiéu chuan (37°C, 5% CO2).
Vao ngay hom sau, cac té bao duge xi Iy bang cac ndng d6 khic nhau cia cac hop chét thir
nghi¢m. Céac té bao duge xtt 1y bang cac hop chét thir nghiém trong 96 giv, 7 ngay va 10
ngdy, trong cdc té bao Z-138, céc té bao PANC-1 va céc t€ bao MIA PaCa-2, 1an luot. Kha
ning sdng clia té bao duoc danh gia st dung CellTiterGlo™ (Promega, USA) theo huong
d8n ctia nha san xuét. Don vi 4nh séng twong d6i (RLU) duge doc trong mdy doc Synergy™
2 (Biotek, USA). Thit nghiém do ATP té bao lam chi s6 ciia kha nang séng cua té bao. RLU

ty 1€ thuén véi sb lugng clia cac té bao co thé sdng trong 15 twong ng.

% trc ché clia kha ning sdng cua té bao dugc tinh lién quan dén mau doi ching ta

dugc 16ng chira moi trudong chi bang 0,1% DMSO nhu mdi cong thic sau.
(Trung binh cua dbi chung khong dugce xit Iy — Trung binh cta thir nghiém) X 100
Trung binh cua d6i ching khong dugc xur 1y

Céc gid tri ICso ctia individual hop chét riéng r& duoc tinh bang phan tich hdi quy phi
tuyén tinh s&t dung using Graph Pad Prism (Graph Pad software, Inc, USA).
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Thir nghiém khang ung thu (Z-138)

Pham vi hoat tinh Sb hop chat

ICs00,1pM dén 100pM | 43,35a,47, 21, 40,38, 34a, 13,37, 18,33b, 46, 76b,
24,2, 48, 1,54, 61,73, 34b, 7a, 25, 33a, 44, 72.
ICs0 101pM dén 1nM 26, 64,39, 7b, 76a, 62, 20b

Thir nghiém khang ung thu (Panc-1)

Pham vi hoat tinh S6 hop chét

ICso 300pM dén 20nM | 41, 47, 64, 40, 21, 38, 34b, 34a, 7b, 13,37, 33b , 46 ,
25,24,48 , 61,73, 18,30, 7a,2, 1, 54, 35a, 43

ICs0 20nM dén 100nM | 39, 29, 33a, 76b, 62

Thi nghiém khang ung thu (MiaPaCa-2)

Pham vi hoat tinh S6 hop chat
ICso 1pM dén 40nM | 21, 38, 34b, 34a, 13, 37, 33D, 25, 24,2,48, 1,61, 73, 18,
30,40, 64 ,62,33a,35a,43, 26

Thit nghiém tac dung in vivo

Ghép ngoai lai khéi u dbi véi u lympho té bao vé dugc thuc hién bang cach tiém céc
t bao vao canh bén phéi ctia chudt cai NOD.CB17-Prkde<scid>/J ¢6 do tudi nam trong
khoang tir 7- 11 tun tudi duoc mua tir The Jackson Laboratory, USA. Toan bd dé nghi thir
nghiém dong vat dugc xem xét va chép thuin boi ﬁy ban dao dirc dong vat IAEC) trude
khi bét d4u thir nghiém.
Ghép ngoai lai Z-138

Déi véi mo hinh chudt ghép ngoai lai Z-138, céc té bao Z-138 (ATCC® CRL-3001™)
duogc phét trién trong moéi truong IMDM duge bd sung bang 10% FBS. Céc té bao dugc U
du6i cac didu kién tiéu chudn & nhiét do 37°C va 5% CO,. D& tao ra khéi u, céc té bao Z-
138 trong modi truong IMDM dugc trdn bang Matrigel (Corning® Matrigel® Basement
Membrane Matrix) v6i t§ 16 1:1. 10 x 105 t& bao) véi thé tich 200 pL dugc tiém dudi da
trong m3i con chudt d& tao ra khdi u. Cac con chugt dugc chia ngiu nhién thanh cac nhém
diéu tri c6 8-10 con chudt, khi khéi u dat thé tich trung binh nam trong khoang tir 100 dén
120 mm3. Viéc didu tri duge bét dAu vao ngay ngiu nhién va tiép tuc cho dén khi két thuc
nghién ctru. Nhom diéu tri véi ta dugc 1ong va hop chét thir nghiém duoc diéu tri twong tng
bang miéng, bang cach st dung dua 6ng thirc dn vao da day, tai thé tich st dung 1a 10 mL/kg

mdi con chubt 2 1an mot ngay.

-194-



38841

Chudt dugc nudi trong 16ng thong gi6 riéng r& (IVC) ¢ nhiét d phong l1a 22+3°C, 4o
4m 13 50+20% va 12/12 gid chu ky sang/tdi. Toan bd hoat dong thir nghi¢m dugc thuc hién

bén trong tl an toan sinh hoc dé dam bao vo trung.

Kich ¢& khéi u dugc do bing thudc kep Digimatic Vernier (Mitutoyo, J apan) khi khdi

U trd nén ro rang. Thé tich khéi u (T. V.) dugc tinh bang cach st dung cong thirc:

Thé tich khéi u (mm3) = (L xW2)/2

Trong do, L: chidu dai khéi u, W: chiéu rong cla khéi u theo milimet

Phin trim Grc ché phat trién khéi u (% TGI) dugc tinh bing cach st dung cong thirc:

% TGI = [1- (Tf - Ti)/(Cf - Ci)] x 100

Trong do, Tf va Ti, 1a thé tich khéi u ban diu va cubi cing (hop chét thir nghiém), va
Cf va Ci 12 th8 tich khdi u trung binh ban dAu va cudi cung (nhom ta dugce 16ng), twong ung.

Phin tram thoai trao khdi u duoc tinh nhu:

% TR: (Ti - Tf)/(Ti) x 100

Trong d6, Tfva Ti, 1a thé tich khéi u ban dau va cudi cling, twong tng.

Céc hop chét 24, 33b, va 13 dugc thir nghiém @8 e ché phat trién khéi u trong md
hinh ghép ngoai lai Z-138 sir dung quy trinh thi nghiém dua ra bén trén; % uc ché su phat
trién khéi u sau 38 ngay & 1 mg/kg liéu lugng duge tim thay 1a 100% va sy thodi trao khi
u 12 67-74%. Hop chét 48 duge thi nghiém tai 5 mg/kg lidu lugng, né thé hién 100% sy e

ché phat trién khéi u va 63% thoai trao khéi u.
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YEU CAUBAO HO

1. Hop chit co cong thire chung (I), chit ddng phan 14p thd cta no, hodc mudi duge dung

cua no,
10
Rb R
Ra R1 Rz R
N R
(G L = |
R?2 R* Zy N
HO OH
0
>trong do,

L1 duoc chon tir -CR?R®-, -NR®-, S, va O;
7 dugc chon tt CH va N;

R® va R® doc 1ap duge chon tir mdi 1an xudt hién tir hydro, alkyl duge thé hodc khong

duoc thé, va xycloalkyl dugc thé hoic khong dugc thé;

vong A duge chon tir,

N
SCNOCIIC NN,
N NS va —
) . VY
N . N RS N

Re va RY dugc chon tr alkyl dugc thé hoic khong dugc thé hodc cing v6i nguyén tit
cacbon ma ching gin vao tao thanh vong Cs-Cs xycloalkyl;

R duge chon tir -NR*R’, hydro, halogen, alkyl dugc thé hodc khong dugc thé, alkoxy
dugce thé hodc khong dugc thé, heteroaryl dugc thé hodc khong dugc thé va xycloalkyl dugc
thé hoic khong dugc thé;

R! va R? ciing v6i nguyén tir cacbon ma chung gn vao tao thanh lién két dé tao thanh
—C=C-; hodc R! va R? ciing v6i nguyén tr cacbon ma ching gén vio tao thanh vong
xyclopropan;

~ R?” vaR¥c6 thé gidng hodc khac nhau va doc 1ap dugc chon tir hydro va alkyl dugc
thé hoic khong dugc thé;

R3 doc 1ap dugc chon tai mbi 1an xuét hién tir halogen, Xyano, nitro, alkyl duogc thé
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hoic khong duoc thé, -ORS, -NRR?, xycloalkyl dugc thé hodc khong dugc thé, -C(O)OH, -
C(0)0-alkyl, -C(O)R?, -C(O)NR'R?, -NR'C(O)R’, aryl dugc thé hogc khong duoc thé,

heteroaryl dugc thé hodc khong duge thé, va heteroxyclyl dugc thé hodc khong duge thé;

R* va R’ doc 1ap dugc chon tir hydro, alkyl dugc thé hodc khong dugc thé, va
xycloalkyl dugc thé hogc khong dugc thé;

R® dugc chon tir hydro, alkyl dugc thé hoic khong duge thé, va xycloalkyl dugc thé
hoac khong dugc thé;

R7 va R® ddc 1ap dugce chon tir hydro, alkyl dugc thé hoic khong dugc thé, va
xycloalkyl dugc thé hoic khong dugc thé;

R? dugc chon tir alkyl duoc thé hodc khong duoc thé va xycloalkyl dugc thé hozic
khong duogc thé;

R!° dugc chon tir hydro, halogen, va alkyl dugc thé hodc khong dugc thé;
‘n’ 12 s6 nguyén tr 0 dén 4, bao gdm c s6 0 va 4;

khi nhém alkyl dugc thé, né dugc thé bing 1 dén 4 phan tir thé doc 14p dugce chon tir
oxo (=0), halogen, xyano, xycloalkyl, aryl, heteroaryl, heteroxyclyl, -OR"2, -C(=0)OH, -
C(=0)O(alkyl), -NR#R?®, -NR3C(=0)R?, va —C(=O)NR3R;

khi nhom heteroaryl dugc thé, n6 duoc thé bing 1 dén 4 phan tir thé doc 1ap duge
chon tir halogen, nitro, xyano, alkyl, haloalkyl, perhaloalkyl, xycloalkyl, heteroxyclyl, aryl,
heteroaryl, -OR”, -NR3R?®, -NR72C(=0)R%, —C(=O)R%, —C(=O)NR®R?®, -SO»-alkyl, -
C(=0)OH, va -C(=0)0-alkyl;

khi nhom di vong dugc thé, n6 duge thé trén nguyén tt cacbon vong hodc trén nguyén
tr khéc loai dang vong, va khi né dugc thé trén nguyén tir cacbon vong, né dugc thé bang 1
dén 4 phan ti thé doc 1ap dugc chon tir oxo (=O), halogen, xyano, alkyl, xycloalkyl,
perhaloalkyl, -OR, —C(=0)NR%R?, -C(=0)OH, -C(=0)0-alkyl, -N(H)C(=O)(alkyl), -
N(H)R®, va -N(alkyl)z; va khi nhém di vong dugc thé trén nito vong, n6 dugc thé bang cac
phén tir thé doc 1ap duge chon tir alkyl, xycloalkyl, aryl, heteroaryl, -SOx(alkyl), -C(=O)R*,
va -C(=0)O(alkyl); khi nhom di vong dugc thé trén lvu huynh vong, n6 dugc thé bang 1
hoic 2 nhém oxo (=0);

R”2 duoc chon tir hydro, alkyl, perhaloalkyl, va xycloalkyl;
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mdi R8 va R8 ddc 1ap dugc chon tir hydro, alkyl, va xycloalkyl; va
R dugc chon tir alkyl va xycloalkyl.

2. Hop chét theo didm 1 ¢6 clu tric cong thire (ID), chét ddng phan 1ap thé cta né, hodic mubi

b R10
e R R2
N R
(R3), L = |
R22 R2a Z N
HO OH

(11

dugc dung cia no,

trong do,
Vong A, Z, L1, R4, R®, R”, R, R%, R®, R"va ‘n’ nhu dwgc dinh nghia ¢ day.

3. Hop chét theo didm 1 c6 chu tric cong thirc (IID), chét déng phan 13p thé ctia né, hodc

mudi dugc dung cia ng,

b R10
- R R2
N R
(R%), L =z |
R2a R2a Z N
HO OH

(i)
trong do,
Vong A, Z, L, R%, R%, RZ, R, R%, R%, Rva ‘n’ nhu duge dinh nghfa & day.

4. Hop chét theo didm 1 c6 chu tric cong thirc (IV), chét déng phan 13p thé ctia no, hodc

mudi dugc dung cta no,

) F Rb R10
N\ N R
HaN™ N L1jﬁ Z
R2a R2a NN
HO OH

(V)

trong do,
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X2 1a Br hoic CI;
Li, R?, R®, R!, RY, R%, R, R?? va R!nhu dugc dinh nghia & day.

5. Hop chét theo diém 1 dén 3, trong d6 vong A dugc chon tir

N
A
y N7 Z ] (/\N _
N hoac T '
SN Y R®Rd

6. Hop chét theo diém 1 dén 4, trong d6 L1 dugc chon tir —CHa-, ~CH(CHs)-, -NH-, -N(CHs)-
,S,vao.

7. Hop chét theo diém 1 dén 3, trong d6 R® dugc chon tir F, C, Br, CN, -NH>, -NH(CH), -

HN
NHCH(CH3),, -CHs, xyclopropyl, -CH(CH3),, -CF,CH3, -OCHs, CFs, fg ,

Omimy o ™ FQ; | Q{;,Va O/N;/\;.

8. Hop chét theo didm 1 dén 4, trong d6 R dwgc chon tir hydro, ~NHy, Cl, -CH(CH3)2, metyl,

/

\
N

N
|
etyl, xyclopropyl va JJ:/ .

9. Hop chit theo diém 1 dén 4, trong d6 R? va R’ doc 1ap dugce chon tir hydro, metyl, va
xyclopropyl.

10. Hop cht theo diém 1 dén 4, trong d6 R?' va R** doc 1ap duge chon tir hydro va metyl.
11. Hop chét theo diém 1 dén 4, trong d6 R'® dugc chon tir hydro, -F, va metyl.
12. Hop chét theo diém 1, trong d6 vong A dugc chon tir
/N (/\N N
7 7 . .
N , N ,R® R

L1 duoc chon tir —CH2-, ~CH(CH3)-, -NH-, -N(CH3)-, S, va O; R® duoc chon tir F,
CL Br, CN, -NH,, -NH(CHj), -NHCH(CHs),, -CHs, xyclopropyl, -CH(CHs),, -CF2CHj, -

D—HN\;’ <>—HN\;’ <('HN§°’ F\O\fg | I‘O\f; w O}ji;; "
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N/

[
/
dugc chon tir hydro, -NHa, Cl, -CH(CHs),, metyl, etyl, xyclopropyl va 79:/ ;: R2vaR®
ddc 1ap duogc chon tir hydro, metyl, va xyclopropyl; R? va R?® doc 1ap dugc chon tir hydro
va metyl; R1® dugc chon tir hydro, -F, va metyl.
13. Hop chét c6 cong thic (I) theo diém 1 duoc chon tir:
(1 S,2R,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ety1)-5-(4-amin0-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol;
(1S,2R,5R)-3 -(((2-amino-3-cloquinolin-7-yl)thio)metyl)—5-(4-amino-7H—pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol;
(1S,2R,5R)-3-(1 -(2-amino-3-bromoquinolin-7-yl)propan-2-yl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol;
(1S,2R,5R)-3-(((2-amino-3-clo-5-floquinolin-7 -yl)oxy)metyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin—7-y1)-2-mety1xyclopent—3-en—1,2-diol (Hop chét 9);
(18,2R,5R)-3-(1-(2-amino-3-clo-5-floquinolin-7 -yl)propan-2-yl)-5-(4-metyl-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol;
(1S,2R,5R)-3-(2-(2-amino-3-010-5-ﬂoquinolin-7-y1)etyl)—5-(4-metyl-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol;
(18,2R,5R)-3-(1-((2-amino-3-clo-5 -floquinolin-7-yl)oxy)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol;
(18,2R,5R)-3-(2-(2-amino-3-cloquinolin-7-yl)etyl)-5 -(4-metyl-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol;
(2-(2-amino-3-ﬂoquinolin-7-yl)ety1)-5-(4-amin0-7H-pyrolo[2,3-d]pyrimidin—7-
yl)xyclopent-3-en-1,2-diol;
(1S,2R,5R)-3-(2-(2-amino-3-clo-5 -ﬂoquinolin-7-yl)etyl)—5 -(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1 ,2-diol;
(1S,2R,5R)-3-(2-(2-amino-3-clo-6-floquinolin-7 -yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-y1)xyclopent—3-en—1,2-diol;
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(1S,2R,5R)-3-(2-(2-amino-3-clo-8-floquinolin-7-yl)etyl)-5 -(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol;

(1S,2R,5R)-3-(2-(2-amino-3, 5-dicloquinolin-7-yl)etyl)-5-(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol;

(1S,2R,5R)-3-(((2-amino-3-clo-5 -floquinolin-7-yl)oxy)metyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol;

(18,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5 -(4-isopropyl-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol;

(18,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5 -(4-(1-metyl-1H-pyrazol-
4-y1)-7TH-pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1 ,2-diol;

(1S,2R,5R)-3-(1-(2-amino-3-clo-5-floquinolin-7 -yl)propan-2-yl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol;

(1S,2R,5R)-3-(1 -(2-amino-3-cloquinolin-7-yl)propan-2-yl)-5-(4-amino-7H-
| pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol;

(18,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5 -(4-amino-7H-
pyrolo[2,3 -d]pyrimidin—7-y1)-2-mety1xyc]opent-3 -en-1,2-diol;

(1S,2R,5R)-3-(1 -(2-amino-3-clo-5-floquinolin-7-yl)propan-2-y1)-5 -(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-2-metylxyclopent-3-en-1 ,2-diol;

(18,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7 -yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-2-etylxyclopent-3-en-1 ,2-diol;

(18,2R,5R)-3-(2-(2-amino-3-clo-5 -floquinolin-7-yl)etyl)-5-(4-etyl-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol;

(1S,2R,5R)-3-(2-(2-amino-3-clo-5 -floquinolin-7-yl)etyl)-5-(4-xyclopropyl-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1 ,2-diol;

(1S,2R,5R)-3-(2-(2-amino-3-bromo-5 -floquinolin-7-yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1 ,2-diol;

(1S,2R,5R)-3-(2-(2-amino-3-bromo-5 -floquinolin-7-yl)etyl)-5-(4-metyl-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en- 1,2-diol;
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(18,2R,5R)-3-(1-(2-amino-3-bromo-5-flo  quinolin-7 -yl)propan-2-yl)-5-(4-amino-
7H-pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol;

(18,2R,5R)-3-(2-(2-amino-3-clo-5-flo quinolin-7-yl)etyl)-5-(4-metyl-1H-
pyrolo[3,2-c]pyridin-1-yl)xyclopent-3-en-1,2-diol;

(18,2R,5R)-3-(2-(2-amino-6-floquinolin-7-yl)etyl)-5 -(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol;

(1S,2R,5R)-3-(2-(2-amino-5-floquinolin-7-yl)etyl)-5 -(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol;

(1IR,2R,3S,4R,5S)-1-(2-(2-amino-3 -metylquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl) bixyclo[3,1 ,0]hexan-2,3-diol;

(1IR,2R,3S,4R,5S)-1-(2-(2-amino-3 -cloquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3 -diol;

(IR,2R,3S,4R,55)-1-(2-(2-amino-3 -clo-5-floquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl) bixyclo[3,1,0]hexan-2,3 -diol;

(1IR,2R,3S,4R,55)-1-(2-(2-amino-3 -clo-6-floquinolin-7-y1)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl) bixyclo[3,1 ,0]hexan-2,3-diol;

(1R,2R,3S,4R,5S)-1-(2-(2-amino-3 -bromo-6-floquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3 -diol;

(1R,2R,3S,4R,55)- 1-(2-(2-amino-3-bromo-5-ﬂoquinolin-7-y1)ety1)-4-(4-amin0-7 H-
pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3, 1,0]hexan-2,3-diol; va

(1R,2R,3S,4R,5S)-1-(2-(2-amino-3 -bromoquinolin-7-yl)etyl)-4-(4-amino-7H-pyrolo
[2,3-d]pyrimidin-7-yl)bixyclo [3,1,0]hexan-2,3-diol.
14. Hop chét ¢6 cong thire (T) theo diém 1 dugc chon tir:

(1 S,2R;5R)-3-(2-(2-amino-3-clo-5 -floquinolin-7-yl)etyl)-5-(4-metyl-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol;

(18,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7 -yl)etyl)-5-(4-amino-7H-

pyrolo[2,3—d]pyrimidin-7-y1)xyclopent—3-en-1,2-diol;
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(1S,2R,5R)-3-(1-(2-amino-3-clo-5-floquinolin-7 -yl)propan-2-yl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol;
(18,2R,5R)-3-(2-(2-amino-3-clo-5-floquinolin-7-yl)etyl)-5 -(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-2-metylxyclopent-3-en-1 ,2-diol;
(1R,2R,38,4R,58)-1-(2-(2-amino-3-clo-5 -floquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl) bixyclo[3,1,0]hexan-2,3 -diol;
(1IR,2R,3S,4R,58)-1-(2-(2-amino-3 -clo-6-floquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl) bixyclo[3,1 ,0]hexan-2,3-diol;
(IR,2R,3S,4R,55)-1-(2-(2-amino-3 -bromoquinolin-7-yl)etyl)-4-(4-amino-7H-pyrolo
[2,3-d]pyrimidin-7-yl)bixyclo [3,1 ,0]hexan-2,3-diol;
(1S,2R,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)etyl)-5 -(4-amino-7H-pyrolo[2,3-
d]pyrimidin-7-yl)xyclopent-3-en-1,2-diol;
(1S,2R,5R)-3-(2-(2-amino-3 -clo-6-floquinolin-7-yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1 ,2-diol;
(1S,2R,5R)-3-(((2-amino-3-clo-5 -floquinolin-7-yl)oxy)metyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1 ,2-diol;
(1S,2R,5R)-3-(1-(2-amino-3-cloquinolin-7 -yl)propan-2-yl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1 ,2-diol;
(1S,2R,5R)-3-(1-(2-amino-3-clo-5 -floquinolin-7-yl)propan-2-yl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1 ,2-diol;
(18,2R,5R)-3-(1-(2-amino-3-clo-5-floquinolin-7 -yl)propan-2-yl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)-2-metylxyclopent-3-en- 1,2-diol;
(1R,2R,3S,4R,58)-1-(2-(2-amino-3-cloquinolin-7 -yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3,1 ,0]hexan-2,3-diol;
(1S,2R,5R)-3-(2-(2-amino-3-bromo-5 -floquinolin-7-yl)etyl)-5-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1 ,2-diol;
(18,2R,5R)-3-(1-(2-amino-3-bromo-5-flo quinolin-7 -yl)propan-2-yl)-5-(4-

amino-7H-pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1 ,2-diol;
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(1S,2R,5R)-3-(2-(2-amino-3-bromo-5-floquinolin-7 -yl)etyl)-5-(4-metyl-7H-
pyrolo[2,3-d]pyrimidin-7-yl)xyclopent-3-en-1 ,2-diol;

(1R,2R,3S,4R,5S)-1-(2-(2-amino-3-bromo-5 -floquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3,1 ,0]hexan-2,3-diol; va

(1R,2R,3S,4R,5S)-1-(2-(2-amino-3 -bromo-6-floquinolin-7-yl)etyl)-4-(4-amino-7H-
pyrolo[2,3-d]pyrimidin-7-yl)bixyclo[3,1,0]hexan-2,3 -diol.

15. Dugc phim chita mot hodc nhidu hop chit c6 cong thire (1), chét ddng phan 1ap thé cua

n6, hodc mudi duge dung cia nd, theo dieém 1, va mdt hodc nhiéu ta dugc dugc dung.
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