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(diastereoisomer), ©]¢ }A|H| A (racemate), ©]9] &3+&E &= o9 ety o= &E 7153

371 AelA,
Ry ~CHNHCOR,, -CH.CH,NHCOR, -CH,NHCONHR, HE3= ~CH,NHCOCONHR;©] 3L;

Ry X8 &= HXge #dy], B X3 £ vx3d 59 £ 69 seHlZ3e] 7] (heterocyclic group)©]

Agd Hd7d AS, Av] ddrie X3 @24, -N0O,, -CHO, -CFs;, -CONRsRs, —COR;, -NHRs, -NHCOR,,
~ORs, —SO:Ry, ~SONHR; Z C=C; A7 & o]Folxl o RKE Muyi= gujZoln, o7|a A7) R C-C
A7 7)0]al, Re= H B C-C; &4 7]o1H;

4719 59 i 6 dElR2ag] 7= N, 0 B SEREH AuEs s oy dEl2dAE Edstar;

23tdE 59 T+ 69 dHzzYrd HS-, A7 59 e 64 dHZ g v X3 24, -NO,, -CHO,
-CF3, -CONR{Rs, -COR,, -NHR;, —-NHCOR;, —ORs, -SO:Ry, —SONHR; % C,-C; &Z7]|Z o] Fojx Fo2HE A 5:
gitjZoln | ol 7|4 479 RE C-C; ¢ 7]olal, Ry H H C-C; & 7)ol

Ry A& T HAEE CG-C olr=7], AZ T HXx8E #dr], Ee X3 = bx3E 59 £ 6Y
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285 C-C; obv =7 S, 719 C-C; ol 7]9) N 49 F4aE G-C &7 s x8s]n;

AgE Hd71d Ag-, A7) #dr)e x87)= F, Cl, Br, CN, -NO,, —CF;, -CONR4Rs, —COR,, -NHRs, -NHCOR,,

~0Rs, —SOsRy, —SONHRs B Ci-Cy &AVIZ o] Fof3 Fo2HE Hduxe guyzdola, o7|A 4719 RE (s
dA71olH, Re= H = C-GEE 7)ol
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AR 59 wE 69 WIS Adzne 1Y A%, 47 59 EE 69 YBF sdielse) JB/E F,
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A1l glel A,

371 R -CHNHCOR,, —CH,NHCONHR, HE+= -CH,NHCOCONHR.©] 37 ;

A1%kE 59 = 6 SHZY7IG B9, 47] 59 EE 64 dElRae]r) e A3re FEal s -0RelH,

A719] Ree H BEE C-C; ¢ 7o at;
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T 69 vWEs sel =g ) o),
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719 Ry C-Cy €701, Ry H T C-C3 &7 7]o)a
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Al A, SEEAS FFERME FE g gF Sve v FE3 E2FA(phosphine) TH =
(ligand) o] EA5}tell -, A7]

T z=70A 2-48A17F &L HESA|A SIHET-1S o
GAbAN A, BFFEI- 2 B Alke] EAEt A, FA HYgRA &0 Sl A
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Afl A, SFHEI-59F Ryt X $HE ol FZ o] = (acyl chloride)E 719719 EAlstolA, =4 BIgAA
Sl FollA, 10T WA A9 FHolA, 1-3A3F F¢ THSA1A, d&ste FFES dor;
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GAlao A, 33EBet 2-FE2E QA-5-F3E = (2-Chlorothiophene-5-formylchloride) & F71971¢ &4
Stell A, A4 HlGAA & FolA, -10T WA A9 oA 1-3A13F & vH-3A1A, FEV-1S i,

bl A, 3HHEV-13 v A (IYEEE )Y B 2(bis(pinacolato)diboron) & % ZeF I Zwje =9 2
L3 223 3 Y=l EAStA, 9718 203 54 &l FolA, Y VA RosldA, A2 U
A 110C 9] ZHAoA 0.5-48A1%F Bk HESAIA | 3gEV-25 dom;

DAlcAl A, FFEV-29F HESE RBre& 55 g & S99 9714 2ddA, S4 &9 SelA, 84

=
Z1A1e] BEatel A, A& WA 120TCollA2-24A17F St ¥HEAIA, tf-&ate SFES dom,

Whg AR7
Br —QN&O _a . NCQN?LO . NC~< \}NC))LO B
O,-*\/K/OTBS OJ.\/\,OTBS Oi:.\'/\/DH
i Vi1 vil-2
;N
< 2 0
" oj-\/k/OMS :\< ‘/& 3;@ Q %NHQ
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VIIE

SAlacl A, shetEAst sHehE Fl2AIRMSH g 38R [KFe(CN)g - 3H01S 55 Zehw 3 Sl Faf #4835t
oA, @718 213 S HIEAA &Hl FolA, B2 VIAY BostelA, A2 WX 150Te] 1A 0.5-

12717 &]F RbgAIA, ShehEVII-1S 1aL;
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HAbelA, BHFEVII-1S Ba o Aleke] EAstal, S A &l T, AEelM 1341 59k
WHSAA, HEFAOHEAI(TBS) BE7E At sHeteVi-25 AAdeH;

SAlcoll A, shhEVIiI-2sh AstrgE2d(sChHE F71971e SN, 574 HldAd & FellA, -10T
WA Aol A 1-3A13F &<k REgAI A tS-ahs SHEVII-3S faL;
A A, SHgHEVII-33) 2een| =g 4 HIGAE &0 TolA, A2 UiH] 100Tel A 1-24A13F F<t

ol
S AA, Hgets AFEVIIA4E do;
&

Aleoll A, SFHEVII-4¢} HEolTId=
. WSk SHEVII-SE A

SNG FA & FolA, 2 WA 80T 1-12417F Bk Wk&-A]

LU )

Afoll A, SHFEVII-59F R7F X8l ofd S Reol=E {79719 EAstol A, 54 A &rf SollA,
-10C WA Ao 230l 1-3413F Fot wESAIA, Hlgdhe SEVI-6e 2o

3:
o
4

SHAlgoll A, BFEVII-6S 0TS =0l AT R/ &r FAA Fsga VIAE 2-6hTd THAIT U, A
*Qoﬂfﬂ 2-6h'get wykstH | S3HE VII-60] 43| Wkedk & fuljo} F{3 S FAAA AAS L, T4 o
A Gw Foll A, 2-o 2 A|-N-Rs-d-o| Do} 71 (2-amineoxy-N-Rs-YL-ethylamine) ¥} 10-24h-5<t Z5F WHAlA

71 Al A, Ry, Ry, Ry B Ry= A1l A o5l vhe} A,

A3 7

Al 18 WA A 58 F o= 3 ol wE sl o] SEES T8 B ez ¥gsla, s o] g oF
gt og Fg JM5st BRAEE X6 FXa Bl (target) #8238 X 88 ok xAE2A, 47| FXa B
70 B Agko] d A HEl oFst 2AE.

AT 8

A7l o)A

A7) okt 2 Eo] AT FAE A, HAEA, FEA e AFEA == o 24=

A A5, 271 #Adr)e] XE7]= -SOR, 2 -SONHRsZ o] F
gojZola, A7) R WErIQ A5 SAEEEA 35, ol AL AAA, ol FEAA o] HAA, o]

SAEIA, olel EdE EE ol SfetHow HE sled 4.
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Al 28l do]A],

A7) Ryol XgE HIANY A5, A7) HE7Y 8= -SOR, 2 -SONIR;Z o] FolR TFoRREH AEEE
grjdolal, R T4 Al SAFEDEA SFE, ol AgdolddA, ol FEAAIFAA, o2 ghAlv]

A, olo] E&E L o]o oFElH o FE 7l53 A,
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Boabgo ofR 313tE Holo| 3k Ao, o FAFORE AF SAEE E(oxazolidone) Al FEE, o] A
A A (enantiomer), FEPA o)A (diastereoisomer), AIE] A (racemate)e} o9 &3&E, W 0|9
2 88 7hee 4, ol Az A o]7f SfEoA] AESHY A EdEA 9 §ko B o},

O
o
)
o
=

(
il

H|Z o}utd(warfarin), 3% (heparin), okx=TH(aspirin), EFEZFHETZH(Clopidogrel) &
ARk, A HEE oAHds] MAxlTe]l F8 ApgdoelthJ. Med. Chem. 2007, 50, 5339].
3 5% TS 2T 4 A3, U A5l ZAS

S|
le]
5 AR e ook AT i ARge gz
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> off
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fo = of
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L o\
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= ox
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N
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A obE, @58 oFRI Afasd R PRED. 1 FeA, #8E 9
9 (thronbin) Al WIERK A7} A, dgAT A
T RE, AAEA ods B 29 A9 5 wddl v 9w

Ik, W@ A5AS, 52 28 A% 5 dAe] A

&4 (serine protease) SQUAXa(FXa)e v #8&S Fdlo] ZZEEW
Hgpeta, A3 MaAol= Al2=®l(blood coagulation cascade system)olA]
& B =A(fibrinogen)S HBA(fibrin)o & A3z}sta, dAWs dAstsin,
, FXa9l &85 duste 52 Xt tdes $8 7lsS HHST). FXag AsH

< oo

rlo
o
i)
rN
W
(]
(m N
ol bo
(R
o W
2
J‘J
N
fo
oy, il
[

)

Ry
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rr
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4
i)
4
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N
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e
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(prothrombin)

FAH qee W,

N,
fu)
oo
ek
ro
_>‘i
Ll
]
ox
oty
_OL
K

RS olu EASE EFN B4 9FE A gl 32U AW WE + An, TS AL S
nom, o]Z& A4 EEFH AAA(direct thrombin inhibitor)Rth $-F3tth. webs] FXa AAA= ow] A4t
FU(AA) FES AT ALSE TR Bokr B, o) EAH<L Rl 2luhEAbk(rivaroxaban) 7 o

ARb(apixaban)& ofv] EAIElom, B AR o= JFAT @Al A At Drugs, 2011, 7(12), 1503;

Wiy o] &

29 o dyas P ATE AA, dde) AAES IR, Famso S4 oA A, diab A
d, 53 24 A7 2 Ve AP Betol, sl g Aoz ®AHE SgEe] 4F FFXa T4,
$4@ o E gAbdd 2 Eelsetd 42e THlsla, 58 d4 w4 28 Ansy] 9% 35Y omw
AHeEE Aol AFEiths A Az AT, BHEAE 7] e JzgdN B ade gdsgit

B e 6]

&7 Al A,
Ri= —CHNHCOR,, —-CH,CH,NHCOR:, —CONHRy, —CONHCH:R,, -CHNHCONHR, %=+ -CHNHCOCONHR,©]aL, whshzlaA|l=
~CH,NHCOR,, -CONHR., —CH,NHCONHR, HE+= -CH,NHCOCONHR.©|™ ;

Ro= A3 e vX 3 C-Cs €A 7I(alkyl group), A3 = HXFE -(CHy),X-CHopr, A3 = H X FHE
¥ d 7] (phenyl group), X3 Tx v]X 3ty 5Y Tt 69 FE 218 7] (heterocyclic group), E+= X3 ==

%
X 3kE 59 T 6 W= Sl =ae] 7] o)A

2719 X8k = v X388 -(CHy)y—X-CoHown o A1, X& NH, 0 =& Solar, n¥} me 747t AGolm | ntm<6o]il;

Y

Z8E C-C €27 e A&HE —(CHy)y X-Clawnd A5, 471 C-Cs €47 Ex= -(CHy)yX-CilHzn ol X871

ok
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[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

st= Al(halogen), Alo}=7](cyano group), YEE7|(nitro group), ©°}9]%x=7](amino group), o}7]x=mE7]
(aminomethyl group), C;-Cs &=FA]7](alkoxy group), Cs-C; A1EF2LZ 7] (cycloalkyl group) T+ 7l=2vlRdd

L

(carbamoyl group)$} 2 3F7]0]aL;
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7]

gA Hdr)d A, A7) A4 2sr)= 824, -N0,, -CHO, —CF;, —CONR,Rs, —COR;, -NHR;, —NHCOR,,

=
-0Rs, —SOR;, —SONHR; T+ C-C; €47|9F 22 #d57|olH, 4719 R&= C-C &ZA7]ola, Ry H =& C-C

P e 69 dEHzugr], B 59 EE 6 Wz sHEZzE 7= N, 0,

-NHRs, -NHCOR;, —ORs;, -SO.,Rs, -SO.NHRs;, C,-C; &ZA7|¢} #e A%

T (-Cy & 7oln;

N

SERE AuEE s o

A A9, A7) 59 e 69

—CHO, -CFs, -CONR{Rs, —CORy,

oI, 719 Rz C-Cy &d7]elaL, R |

v s A=, Res A% = AIAISHE - (CHy) oy X-Collpe, A8 = WX $HE Hd7], X §F = v x]2hd 59

T 69 sElzagr], e X3 5 vX3E 5 5 69 Wlx ez r)o]a;

i] ﬁl\!% _(CHz)n_X_CmHZmHOE]_ 73'9!—1 }\0}7] _(CHz)n_X_CmHZmH‘O/] i]ﬁw_:7]% gidolﬁ ;

7]o]m;
719 59 TmE 6 SEHEnE Y], TE 5Y EE 69 WiFE FEHEEY]= N, 0,
o] FHZYAE Eslal;

EE
FEl=ae]7], B 59 EE 69 Wz FE
71 7] 0] AL

Ry 23k mi= H]X3kE C-Cyobv] =7](amido group), X3 Ti= H[XgE Hd7],

T 6 W3S =5 v (aromatic) JHZ L] 7]o]aL;

A GG o= A, 719 GG o =N o] == C1-C3 &2 7]ol Agkd 4= glon;

e HAdr|d A9, A7) #Adrie] A%r)= F, Cl, Br, (N, -NO;, -CF;, -CONR,Rs, —COR;, -NHRs;, -NHCOR,

-ORs, -SORy, -SONHR; H= C-C; €A77 £ #E7]|ola, 479 e G-C &Z27]olH, R H e -G

o7 7)o] a1
2719 59 EE 69 WIFF slHREae7|eN, 0, SERE Adey=
d 5 =& 69 UES duUznrd A, AV 5 B 69 WES

3
69 AE SHzaelv)e] A
)

CN, _NOZ, _CFg, _CONR4R5, _COR4, _NHR5, _NHCOR4, _OR5, _SOQR4, _SOQNHR5 EJE"L:: C]‘Cg 031'721713} ZEL“’: &%7] O].J_’_,

719 Rii= GG 271019, Rem H Hi= GGy 2 7]0laL;
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[0026] gelzuelrld A, 7] 59 EE 69 WIS Heznev)e] A= F, Cl, Br, ON, -N0,, -CFs,
—CONR4Rs, —CORs, -NHRs, -NHCOR), —-ORs, —-SO:Ri, —SONHR; T C-C; €73 2 #AF7]olar, A9 R -

Cy &7 7)ol | Rse= H =& (-C; & 7]o]a;

7 P 2.’ — hiy o - o, o
1= | -, 3T s s s s s s s ,
o 0 NH

a. 0 o W4 by o o & 5 o s .
O}N&N S 7§’N\_/N'§* OuNE’ & %:fN% dN_g_ HNdN—g— 7N/_I<N7§7 /N/_«Ng— Ph—%—NQ/(N-g- 7§7N/_1(N7§7

[e] R P
7 o 0 o = . .
S0,NH SO,CH. 5
o ; N/_QN? oNHa 2CHs —{ [0 N3 Ho_dN; F’d“'g’
}NL/N 3 N = - /N'i' 2 Hon{ N Fod N
o o]

F 1
= grHa] Pu|SF cHEA 21 SEr=E
— T = pE 5 -
L e < ?«ij.\; L
CShErE 1n (ShErE 2
[=3 ] - -
e _ — :,/_{-\; _L: ~
G_Ct:%:r@’u — ;_}%:I{:@
z - =
EHErE @ crerE a4y
- E - ' ij‘iﬁhc Lo |
B IR e
(EHErE- 5 ErErEe,
= L=l
(=HErE T TRy
= = = s
oSy - 3 ;
& NL_’?"—’\_'W—{I,_ S q%‘r{:ﬂf
cErerE- a9y SherEoiod
= Bl o 6 W S e S C e G
St ErE 11D cEbErE- 12y
£ S 7 o =3 (=}
S & <&, S 3
=] ~ s i e . =
C ARy L N—4 z:_i}___k“,] jgkﬁ
(SterE 13 =sterE-14n
- = _ 5
o "%:z—wkﬂ — o S .
pra— 4 77}—‘_{\);(‘\5——‘\_,'3' i qu\___r\’: =5 i
—- ]
(EhErE 160 csterE 1es
[=] = — =
o . gy e i}
R O e o g 'ﬁ‘{%t%nniﬁ@ﬂ
=1 a1 o ——— ]
[0028] (=HEF= 172 CELTFE 182
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[0036]

[0037]
[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

on
Ju
Ji
Ql

10-1756570

dl

gul

3 )N 3
Er—QN o LI R3QN o —2 . g N @ —
A ores A otss }’K,DH
o— o b
A 2] 12
Y 3 %
d o] e
RBQN ) o RaQN o _ RaQN 0
‘}‘/&/OMS \/\,N T3 }/\,NHQ
o— o— iz o—
13 14 o 5

olo

A=Z1

N 5

Ry, Ry Aol= A7|ef Zt.

SAlaol A, 38EA[Journal of Medicinal Chemistry, 54(21), 7493-7502; 2011]1¢} IIERHE 55 ZHF
i

S Sule] v 283 E 2~ (phosphine) ¥ B ZF=(ligand)d EASHAA, 714 =13 54 vl FA
g FolA, BZA 7Ae BEslA, A WA 120C e Z73FolA 2-48A)7F FoF wkSAlA | EEEEI-1S
At A7 F% ZaE I 2= ZekE ofAlEHlolE(palladium acetate) [PA(OAc),], EgA(tj¥ld g do}

AE)YZ25(0) (tris(dibenzylideneacetone)dipal ladium(0)) [Pdy(dba)s], v~ (Tl A g dlopA &) 25
(bis(dibenzylideneacetone)palladium)[Pd(dba),]¥ 4 3, 7] X223 gf 2=t 4,5-H] (YA L~

¥ 4-)-9,9-t) W & A+l (4, 5-bis(diphenylphosphino)-9,9-dimethylxanthene) [Xantphos], (%)-2,2'-H]2-(t] ¥
¥ 295 )-1,1"-vfo] Y= E ((£)-2,2'-bis-(diphenylphosphino)-1,1'-binaphthyl) [BINAP] T+ 1,1'-H]2=(Y
Iz A0 %) 2 A (1,1 -bis(diphenylphosphino) ferrocene) [dppf]¥ & dom, Arje] Ar|A zZAddA A}

5= 7] B (cesiun carbonate) (Cs,C0s), A%F ElEREH o] E (sodium-tert- butylate)(NaO'Bu), I

A5 (potassium phosphate) (KsPO,), €HAFZ-E (potassium carbonate) (K.CO3) Y <= A, A7) =4 n| %A

|1 1,4-t)24H(1,4-dioxane), E=Fd(toluene), TH|EEEoln|=(dimethyl formamide, DMF)Y 4 lom,
A7) BEAY VA= AA V1A BE olE VIAY &

GAbN A, SRHEI-1S B4 FF A<k EAstel A, 4 vgRd &l FollA], A4 1-3A12F 5t b
SA1A, HEFEOWEAH(TBS) B3 7|E AAS e F=1-28 A, 7] &4 & AdS HE
ol Z5 0 abo| = (tetrabutylammonium fluoride) (BuNF)Q 4= Qla, A7) =4 nlgad fwjs HE
Z ¥ (tetrahydrofuran) T=¥ TlH|EA] o €k(dimethoxyethane)©] T},

GHAlcol A, 33ET-29 FedetaZd(NMsCl)S F719719] EAstNA, T4 HdAAd & FoA, -10C U
A AR 1-3A1F T HRSAIA dlSstE SEEI-3S deEv. AV #7197 ElddEeld
(triethylamine) =¥ & d(pyridine)d & Qar, A7) ZA B|YxA fvs HEGI =23 T tjo|F
22 g2l (dichloromethane)d <= $it}.

GAldol A, 3HeHE -39 ZT&oln=Z-F (phthalimide potassium)S =4 HFAA &u] FoA, A& WA 100
TollA 1-24A3F ¢ ¥HSAIA, tSste IFEI-4E A=t 4719 4 ¥$AAd &vle NN-gHExFo}
v = oA Eyo]EZ (acetonitrile)d 4 A},

SAleol| A, FIFEI[-49 WEHolHd T L (Methylamine alcohol) &S FA fuf Foa, AL X 80T lA
1-12A13F Bk dSAIA, dlSste SEI-HE der. AUe 4 &vle vWerE(methanol) EE olEE
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[0044]

[0045]

[0046]

[0047]

[0048]

[0049]
[0050]

[0051]

[0052]

[0053]

[0054]

=545] 10-1756570

oin

(ethanol)®]t}.
GAfol A, BFEI-59F R7F X$kE ol FRelo]=(acyl chloride)E #7]19719 EA8td A, A v %ERA

gl FolAl, -10T UlA Beo] mASeIA 134 B WgAA U HEES Ak 39§74
e Edddelyl Ei A9 £ o, vl T4 NG $ule HEGSERFE Bt toFR
B % sitk

GAlgoll A, FFEI-HE FA & FoA R7F XFHE FFEA A (carboxylic acid) TE NF-97F Roll o) X

2hel olr] e S A4H(Amino oxalic acid)¥, FEANSE 719719 EAselA, 2Ll 2ol 1643 3t
W8 S =5

=
SAA, d&ste FFES At AV F3AE 2-(T-o I E o}F)-N, N N' N'-HEgHE A} 2
2 ¥ A 0] E(0-(7-Azabenzotriazol-1-y1)-N,N,N' ,N'-tetramethyluronium hexafluorophosphate, HATU), 1-
EEAMIZEFo}E(1- Hydroxybenzotriazole, HOBT)E 4= ATk, 719 f71d71= Egddoln], tjolix
R W (diisopropylethylamine)d <& 9ar, =4 &ulE tho|Z22dH Y & ).

GARN A, 3FEI-55 &l FolA RIF XFE o] Ao o] E(isocyanate) 9} A2 WA 110TCT F7olA

3-24MN7F & REEAIA, tSshs AtES dev 4719 vl 74 B volgRadEHRId ¢ i

Q ol o] o] Q
’\L (o] a 4 z )Lo b / ’( )L 0 C
Br N\’\/ = Chz—N N—Q—N \/\, —= Cbz—N NQN \/K/ —
d OTBS A ,- %
Mot s VOTES L SR VL
A [B] 2

o o 0 o £
coz-N N N}ko B N)L 00 _& ., Chz-N N N
RO T e OO St ™
o o o
-3 n-4 o

GAaol A, IgEAS FEEI-SAaTo|HeH-1-w A 7= 52 gl o] E(3-oxopiperazine-1-benzyl carboxylate)
= o 283 ¥ i = EAEtelA, 9V A3 S B 8
oA, EEA 7AlY] BIatellA, AR uA] 120T o] XA 2-48A17F &< WHgAIA SRHEI-1S 9=

% ek T Sl FobE obMHolE, Ea(tildeldopAlE) T dekE(0), vl (TwlA Eio]-/‘ﬂ
= 1 7 QAL A7) 223 4 gRtEs 4,50 (Y d 220 )-9 9-t [ E AR, (£)-2,2'-H] A
~(OAdE2T5)-1,1"-vfoju e = 1 1'-HA(HIAdEA9 ) A 2AY 5 glon, Are d7A =44
Al AR EE Ve BAlE, AF BEREIE, QiMEE, BRMEY F J3, AV F4 8ldAd &)

1L4-t55, 574, gudxsoir=d 5 slen, 47l =24 ZIA=d4 714

k
e
o,
n
-
NS
=
ru9
4 2

Abel A, SHEEII-1S B2 G Aokl ZAStIA, 4 HFAd §oh FoIM, eolA 1-347 FF w
AA, HERLOWEAY BEAE AAste] BAB11-22 BT 7] Ba F5 Ae HESYGR
Fomold 4 gla, A7) 34 WA Suls HEDS SR FY £ velZz2uuelelt

mlm

AcolA, SgE11-29 Aoz d S 5719719 SAtNA, F4 vFpg So) FlA, -10C BA A
oA 1-3417F Bk WSAA ek SFBI-3S Atk 419 #7197 Edddelu B veud
§at, 47) Y Mgy Bl HEHNSRFY BE Do ZREAHAY 5 9

N

doll A, shgh=11-33) Zeo|m=dis =4 Bl &) FollA, A2 WA 100ToA 1-24413F F<t v
&t stell-45 deth. 471e =4 g &l NN-tuE25otv =, opEyelEHd

o =
i 2

o Ax oo (L Ay rfo o oo T

Aedll A, SFE11-49F WEolldaE A5 54 & FollA, A2 A 80TlA 1-1243F &3 ¥EE-A
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[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]
[0062]

[0063]

[0064]

A A, shgh=11-59 2-FRR2E ed-5-dstrals F7|97]e] SASlAM, S HEAd &) TolA,
-10C WA Ao 2Astel A 1-3A3F FF WA Sk shg=ll-68 At A71e] #UI9VI=E Ed
odeirl T vdd & glar, Arle] 54 ndAd Evls HESS| =R e gelEgzzvHld

GAlgell A, SFEI-67 GRS AekE FA vgAd &) FollA, -10C WA A9 ZH3tllA 1-6A% &
QF WEZAIA, S3HE23S dETh AV RS AlokS tHg A o] =(dimethyl sulfide)®t &4 EgolEF
e gtol=olE gl E(boron trifluoride etherate)olil, A7]¢] =4 H|YAAH &ujs tho]ZFZ 2 g lolt},
AL A, $3=E237 dHlstol = (aldehyde) & /43 YA &l oA, A7 EAske 238kl A], 0 W
A2ollA 3-10A17F Fot wbSA A, 315E24, 3EBE et AVe SA G S vEgoln
2719 FAAE EFolMEATLEE A JEF(sodium triacetoxyborohydride) T Ao} N

(sodium cyanoborohydride)d < $it}.

)

b
hs
o
ofr

Aol A, 322339 3l FH(sulfuryl chloride), SZoldEFZe}o]=(alkyl acyl chloride), WHEHZ
ulo] = (benzyl bromide)E 7199719 EAstolA, S4 BRI S FolA, -10C WA -9 Z3}elA
1-3A17F For Wk A A tgsle 3E26-295 dert. Ao #7197 Edgddeldl i oAz g2

Yol 4= glar, A7]el A H|YAA &l HEHS|Z2FE B Yol Rz dd 4 .
ks A=23

GATIIS 2 33HE30S Al

(o] O o] o] (o]
c
e e G S e T8 s Sl
}’\,m‘ss }"\,OTBS / F’\,cmss
o= = il 3
A

o—
-1 -2
o o o o o o
_iQN}\\O —4. -{w‘Q—N}LO L-_AQNQN)LO S
{ \ / \ . / \
Ao A on D
-3 1il-4 ws o
o 0 o 0
¢ = N}!\O a -4 N)\\O y o
/ \ SR \ H 3
R M
1116 gagan O
GAlacl A, 33EAY SFE oM Eolu| E(acetanide) & w4 Fehw 1 FulY So) 8y 29 g €
tee] EAstollA, @71 233 54 v &l FoA, B84 VA BEstA, AL WA 120T Y

=
A 2-48X13F Fo WS AIA SIS dev. AV 55 2k 3 Sule ZoE oMlHOlE, E
(vl oAl Z) v 22w (0), Pl (A dlobA =) ek

B, QAZE, BAZFY S a7 T4 0Py
RS

e
4 AlFAE S HES| g Be N N-UWEEFe|=d 5 gy,
GAlcol M, Bgh=I1I-25 =2 St Alofe] EAstelA, 4 ngAd S FollA, dolM 1-343F &<t
BEAA, HEFAHMEAE B3V E A7 ste] SFEI1-38 A8, 7] =4 3 Aok HESSTE
dEE SFTol=d ¢ o, Y] A A Sl HESS =R G B golEgz 2 lolt

_17_



[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]
[0072]

[0073]

[0074]

[0075]

[0076]

S=50dl 10-1756570

e 719719 EASAA, F4 Hgd g FAA, -10T WA
5ot w7 uH—g—a—c SFRI-45 ittt 3719 #71971% Edoldelnl wx sled

= = = -

A 5 Qa, A7) Y NP e HEGERFY Bt o ZREAHAY 5 At

SAleol M, SERIN-4h TPonEFS F4 W gl FoA, 2 WA 100TAA 1-2441%F 5
WA, gshe BERI-58 Atk 47le 4 AP gubs NN-UWEESel s E opdEy
JEAY 9l

Afoll A, BFHEIII-59 vEolvdaE SHs , AL WH] 80TColA 1-12417F FoF WS4
A J _g_,_

jas

A, dgate FFEI-6S dErh. A7) J g} 1 o0 2= g}

Algel A, SFEI-67 2-F22EA-5-HTaD S F7]19719 EAselM, FA vlFAg Sl oA

-10C WA Ao skdlA 1-3A1F Fob whAIA, SH3HE30S At A7l fr1971E Eddldelnl =
° HESHS| =23 £ teolFz2aeeld 4 9l

5 F o B P X
S\ ores %uras ST\OH
o= o= o=
A - w2
) 0 o 0
0. 'S
e TBDPSOCN‘Q—N»\ 4. TBDPSOCN—Q—N)LU —_—
¢ OMs \-k’ﬂ
gt o—-
TBDPSOC —L . muvso-d Mo 9 ==
%NH \"k_ Hj
V-6
«OCQM SO e Sase ey

o= o—
FHEE 3 HEE 33

mln

G Alao) A, 3}stEAQt (D)4-(5HEF LA I SAD A 2 d-2-((£)4-(tert-
butyldiphenylsilyloxy)piperidine-2-one)S =< Zetw i Y Fv] 283 223 3 Fit=o &4
Bl A, 0371“ ZA7 FA B YA &0 FolN, B84 A9 BHEE) C

)

)

48X 3L Bt WEgAA AR ARvtEI Y E A gste] etEIv-1
eh OM]Eﬂ olE, Efa(Hulde o) HZeE(0), HA(H

A g 13]7& T 4,5-0 (YA 229 )-9,9-tHEd I, (£)-2,2'-H|2-(H | d A3 % )-1,1"-vlo]
e EE LI'-HaMadzaa )24 ¢ o, U)o 714 oA Algste Ve Akl
2F E1E—‘?~Ee]€ﬂ°]_‘5., ALE, ZEd & A3, A7l F4 vEAd &ule 1,4-tEAk, E57¢, fug
EEoEd F dow, A7l B84 VAEEA VA e o2 VAY F 9l

SGAb A, SHEIV-13 A8A gr1s Aok FA v & FollA, 0 WA A4 24-48A1F 5
HESAA, SFEIV-2E 3, AV AdE9d gHE Al Adstea tolEEZ=dH Sl &9 (boron
trichloride dichloromethane)ol™, 73719l 54 H|GAA &vl= HEZHS| =2 F ol

ﬂi i)
H:l
{9
o
Ho
N

Aol A, FEEIV-29) 23] @71l EASIA, F4 vl gu) FelA, -10C WA A
ol 1A B WEAA HEa HTENE Pk A8 f9 S ger wi Aau
S Qa, 7] Y v Sele BESS SRFY i gelZredudd & v,

SANA, SHFEIV-33 Tl S FS A WY B FIM, e WA 100CAA 1-2447 S 0
SAA, gk SFEIV-4E Quch. vl A vy Sl NN-MgEEelrs, obiELel =YY
& e,

SAeol A, SHEEIV-4st vRoluldn e o0& A gv) FoIM, & A 80TOIA 1-1241F FF WA
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[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]
[0084]

[0085]

[0086]

[0087]

S=50dl 10-1756570

A, d&shs SFEIV-58 devh. Arle] 54 &vls vee T odEolt.

A A, Shgh=1V-59) 2-FRRE| eA-5-Astr 2T S K797 EASAM, S BlEAd &) FolA,
-10T WA Ao zstel A 1=3A17E B9 WESAIA, SehEIV-6S Atk ATIel #1971 Edelder]
EE vEdd F 9lar, Arle] 54 HgAd &hle HESS ERFY e tolER e HIY 5 .

Aol A, SFEIV-65 =4 T Aleke] SRS, SA v &l SollA, A2olA 1-3A3F F<F vt
2A1A, HEREUA DAY (tert-butyldiphenylsilyl) BEZ7]1E AAste] 2318 B, A7) B4 3
fr Aok HESFESGEF SFedtol=d & dal, V] 54 Al &vle HEGS|ERFE EE v
Szl

AR A, SHE319 EF =25t Aoks S Al &l FolA, =& 7IAIY BEstelA, -10T WA
A-2o] s 1-3A12F &t vHEAIA, ﬂ@%%% det 718 EFeEst Aok tudoetr] e 4HEst
2 (Diethylaminosul furtrifluoride, DAST A4 Sl HEDS =23 B ol

=
E

05

~

L 1o
=l
o,

=

zavHd 4 gloem, A7) =24 7]

* 3}9hE320] AW sHehEsle] A=W Tdstal, 3hehEsde] AU 34ehEss3e) Az

et

ol

0 0 &
SO M\ Mo g Mo
i ’BQN g B c R3QN " ? A
/70 _O_\j/j\,N \\‘ O_\_.\/K/N 5
0 0

Ryo] o= ek 2.

SAlaol A, 3+8FEB[Journal of Medicinal Chemistry, 54(21), 7493-7502; 2011]1¢} 2-Z22E] o d-5-g&x =2
e F719719 SAEtl A, 4 vldAd &0 FollA, 10T WX A9 274 1-3A13F 5<¢ vHSAIA,

SFHRV-12 Atk Wl §7197)E Edeldeltl i seteln, 4v)e F4 MY vl HEws
ceEd wE delzzaddad 4 At
WAbel A, BERV-10 MAvURRERES B4 B W Fvle) Ful 483 Eaw e A=

EASA, D714 =217 S & oA, EFA A BEsHA], A2 YA 110TCe 7oA 0.5~
A1 T WS AIA, SEV-2E dow, AVl 34 s ¥ vl Pd(PPhy),, Pd(dppf)Cl.,
Pd(dppf)Cl,.CH,Cl,, %+ Pd(dba).olaL, A7l 23 3§ s vHd-2-d-T-HEFE X3 :
(biphenyl-2-YL-di-tert-butylphosphino)®]aL, A7) 97|14 ZHoA Al&EH+= A7|E= oA EAFZH (potassium
acetate), OFEAIYEHF (sodium acetate), EEMF BEJEREHYOE T: AF HEXRHFoo|Eoy Ay =4
S fu"dEZ A =(dimethyl sulfoxide), N N-tiHg€lEEo}ln|= 1 4-t]S4H(dioxane), HEZIS|=2F

E ERdeln, A7 BBy AR Ak A EE ofz AAeY,

SAlcAl M, SEv-29F BESERBre 55 2 E Sk 471 2d6dA, 54 &) SN, =84

71A19] BEEtel A, A2 WA 120TCoAA2-24A7F Fot vh-SA17A | g3t 3HgE35, 3EE36S 4o, A7)
=% ZetE - 9= Pd(PPhs)s, Pd(dppf)Cls, 3= Pd(dppf)Cly.CHClp013L, Z47] 714 ZoA ALEH
= 97 NG, BHEEE e 220 =23 Z-F(potassium fluoride)olw, A7) A &u= 1,4-t) S84k,
HEZGS =23, &, dadIeZrv ol 2 (ethylene glycol dimethyl ether), ol¥H&, N N-TJWE X Fo}
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[0088]

[0089]

[0090]
[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

S550dl 10-1756570

N s B2 EE o]e] EgEola, AV BEA MAE A4 VA £ o2 Aot}
W3
g 226
0 C;L Q
B— HN O L. N By a N&\O A
%OTES }’&,DTBS \’K,OH
s
A VI V12
0
}L q }\ e 0
Rs—Q— 0 SR RgQN 0 o iRy N#H
H \
- O_:.\’S(OH b R,
via O via O

R;9] Aol= 479t Ao

BN

WA, SEEAS RIS F5 BoHF GF S0 S A8 Tow G dame EASANA, 9714
A3k G4 gAY S FAA, BB A mEsteld, He WA 12009 A 2-48417F B ukE
A SRS Gud ] B BN B S BAE A, S a0 Owl%)ﬂéﬂ‘r
B0, WA AL DA E) T 5 Y

P

5 ,
vegakel, (£)-2,2' -8~ (YAdEATw)-1, 1 -vlo| vz g i@%éi%
#ﬂ,%ﬂQOWV*ZﬂﬂH*Wﬂ%.ﬂﬁfﬁﬁﬂﬁ,iﬁﬂEEQHNE,ﬂﬁﬁ% EAED 5 gle
T4, NN-tgWexFoluj=d 4= gloy Ay EZA 7A:=

do
s
il

o
i, @—7] Z—/H H]ka}/\q J}.uﬂ‘:, 1,4- 1’4
=

2 A B ol2 2 VIAY A

ST Alokel EAstl M, 54 HIFAY & FollA, Aol 13417 E<t W

)

bell A, FFHEVI-1S

=4 FHr & il
AA, HEFAUHEEE BRe7|5 AAst 3EVI-2E A, 7] B4 3 Aok HESGFEIR
tol=d 4 i, AV F4 A Sule HEZSEREFE B tuEAlo o]t

741601]"1 SIMEVI-2E S ugAd & FollA AbsAlR 0~ 73t A 1-6A17F B vEEAIA U
= FFEVI-3E A=t A9 ARskAlE dlartel golo]lr)wWh((1,1, 1-triacetoxy)-1,1-dihydro-1,2-
benzmdoxo -3(1H)-one) (Dess-Martin periodinane, DMP)o]aL, 4719l =A &uj+= tlo|E22ZHEH <l T Uy

gdEFAEd 5 9l

T I
1
e

A, SFEVI-3S FA BlgAY & 2 S 8 FollA, atstAR A 2dA 1-24A17F FoF HESAIA
&3t SFEVI-4E deth. 4719 54 v &l telERR MY ke YuEEZAsd
A3, A7 &5 §HLE oAl o] AUEF(sodium dihydrogen phosphate) €% &Molm 7|9 AtshA|=
ol A EFE (sodium chlorite), HAESHE &p HE o9 EFEY 4= U,

WAeol M, BEBVI-AE T4 aGAY gl FAM R7F N8R ob(anine)st HFAS §719719 At
A, A8 2AF A 163 Bk WgAA, Ulgehs BEET, SERsS dirh 3719 HEAE A,
HOBTS! 4+ 31 71971 Eeedely, telazrdedolnd & Qi 4719 34 vy &

. Al7] o _ﬁ_
&= el R 2 HAd = gl

[e]

W4
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[0098]

[0099]
[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

oin
1]
Jm
el

10-1756570

e X .
BrQN i a NCQ—N 0 —b . N e B,
;‘“\,OTBS }/&/OTBS ‘.\/&/OH
0—° 0 b
A

Vi Vil-2
0

0 0
<2 Mo d <2 Mo 9 & 8
i o Ii\/&,OMS - " N%Nm * : r\l‘_\./ok/rum2
: 3 L s

viI-3 Vil-4 0 ViI-6

Q )\\o p (_ >—Q \/&/Hw/ﬁ[
ws O
R:9l Ao 79 2.

GAlaol A, 3g-EA[Journal of Medicinal Chemistry, 54(21), 7493-7502; 2011]¢} 3}&tE H ZA|et3dHE 34
SHE [KFe((N)g - 3M0]S 5% Zehw 4 FHu7F Sa8S sta, @714 213 54 v A &v FellA,

w24 71Ae] BEstl M, AL Wix] 1509 =7elA 0. 5—12/\] b gt BbgAA, sgaVil-1e dev. &

r\1

7] 2% el 34 Zuj= ZEkE olAlEO) E[PA(0A), ] 4 Qlar, A7]e] @74 FACAM AFEEHE d7)E
EALA 47 (Cs,00;), 25 az%aﬂo@(mo‘g@, AAZEE (KPO,), BHFEE(K,00,), BFMFEF(Na(0,) 2 4 2l
3, A7) FA vgAA Sule N-vEdEed Methyl pyrrolidone, NMP), 1,4-Tt]&AF, EF<l, tjwex

Bl =N Y 4 glor], 7] By AAE xeu A EE okzE A1AY 4 9

SAbl A, SHEVII-1S =4 4 Aok EAstel A, 54 HEAd &) FellA, Aol 1-343F &<t

NS AIA, EEREOWEAA(IBY) BEAE AZse] SEEVI-2E dou, 4] B I A%e HEey
ggrE  EResel=(BuNne & Qu, A Y nedy St dEfesz¥e E:

Aol A, shehEVIT-29F Astige 2 dMsCh& 719719 EAstlA, 54 vFAd &) FolA, -10T
WA A2l A 1-3A13F St REGAIA tigske SEVII-3S fevh. A7le #7197 Efdd"elnl ke
Jedd = ar, 47 S4 A Sl HES|IERFE Be golEREWEHRIYE & Y.

O

Al A, SFHEVII-37) Zgoju| =7 ] o
SAA, gk FFEVII4E deth. 47 54 8dAd &ule NN-fHEXFoh =, O}AﬂEL}O]E
o 4 Q.

Alell A, SFHEVII-49F ol daE &
7, W-sste SFEVII-HE A A
AT A, SIFEVII-59F Ryt X3 ol FE2ete|=E {71971 EAstlA, =4 vgAd &l FollA,
-10C WA A9 Z7eA 1-34]

ool mi AR = Qa, A7le) F4 WPy Soj HEe=RFY we oYL +

=~
offt
2
=
olo
>
X 2
olo
ol
ol
Ir
ot
o
il
=
T
o

719] daied e Mg, deged & da
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[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

oin
1]
Jm
el

10-1756570

HhS- A28
(v}
BrQN}LO UQ b _ \_/_Q_
Q_)’K,oms _)"\,orss _)"k,
c vii-2
o) Q o] (o]
OF(NQNJLU = OI_{\D—Q*N}LO 9 e OMN—Q—N»\ o
/ _/ N/
A o 4 f‘\};@ A
Vi3 Vill-4 [} Viil-5
o] Q
o/_‘qn—Q—N}Lo 5 "
AR
P2 40 °
GAlacl A, 38HEC[Journal of Medicinal Chemistry, 54(21), 7493-7502; 201119} =Z2]3¥=(morpholinone)<
=4 gt &F Sl Ful 28y ¥xa9 sg 2zt=e] EAstlA, GV 2dF FA v &) =
oA, EZA 71 HuslolA, A A 120Ce 273l A 2-48A13F F<t P%Alﬁ, S EVI[[-1S 9=
o Ayl %5 ZEE 3 Eue ZEE oMHIOlE[Pd(0Ac).], EFA(gwlEdlolAE)uHatE

(0)[Pdy(dba)s], Bl=(Tild e dlobal =) ZetF[Pd(dba), ] 4+ dar, 7] Z=23 3t gir=ss 4,5-H (Y9

U239 %)-9,9-t] W& 228 [Xant phos] , (£)-2,2'-H]2~(YFdZ 23 )-1,1' -vfo] L} ZE [BINAP] E=
1, 1'-via(Yadz2ag ) A 24 [dppf 1Y 4 Aom, 7o A71Ad A AgHe dA7le s

(Cs:00)), 4F HEFEAIE®N0BY), AMZFEP), BAZFEL0ID 5 A3, 47 F4 w44 8]
S 14T, B, YRR EDIFG F glow, 47 By AE A JA EE ol A4
9 4 9o

SAbA, SFHBVII-IS BA §F Aokl EAsA, F4 vy §u) S04, A& 1347 B
WA, HEPEUMYAE(IBS) BE/E AAGe] SHFRVII-2E A3, 7] Ba FF AGe HEey
gotny  ZReHO=(BuN)Y T, AVl FA gy e dEdE=EFd e
o vl % Aol o] o}

Acel A, SHFBVIII-29F Ao Zd0CH)S F719719) EAFANA, 4 vy S FA, -10C
A 1347 B9 AR ekt SRBVII-SS Qed. Ave f7197E Edelden E
gl HEdIERFY BE doFRedHAd 4 ).

E2ES 4 v Sl TolM, A WA 100TAM 1-244]3F F<t
etk A7 54 v S N N-HHEEFokn| =, opA Eo]

[m

oM, A WA BTAA 1-12417F Bk g

dAf A, FFEVIII-EHS 2-FZZREA-5-AX 2SS {79719 EASIAA, FA HGEARAE &)
FAA, -10C WA A4 1-3A12F 2t WS AIA, USshe =408 A=t A71Y #§7197= EFel
goltl = IEdd & i, AV S HGAAD Eule HEHS =2 FE £ to|Z22 29 HAY 5 9l
=

2 oage duk(De g BAEE StE 9 sty e AqY7iAE 2Eete] 78 &4 ARe=R st oY
ZAES AFsE S e Yoz It}

B odlg o oubal([)o R FAHE 3tE, 2 AukA(])o R FAHE FES ELisle] Fo FA4 HRoR
3t oFst A Eo] FXa B3l #d A3, 53] 3 A A3E A5k =9 Ax FolAY &S AT
st AE E O 5Ho= g

2 g e] diA(DHeR FA e FFEodv Aol ddAY FEAA G EAd EAEE Hojx 2719 7]
2 FAl(chiral center)2 X33t A& ol dA o doja, AWkl 712 E&](chiral separation) HH



[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

S=50dl 10-1756570

T i S WHoR 279 AYAE de ¢ vk FEdAId A oA, AR AEAHsE
AYsiAy = Amvteadyid 5 Bges 22 & 5 dv. & 2w drkA(Dem FAHE= e
= 7] o] dEA T o= sty = o]0 EdES I

e det(Dez A H= geEs TEA(SE) = A=zl AT A, @5z ARSI o]
o} ofeHom §& Thed HEAR(AE —‘é—ﬂd F3A, YA )E Este], A7 FoAH= A, AEA,
A = A HA som 2ATE 5 3T

EAGE AEF B el BEle]l I G4 ALl UE FBe vehis wolt),

M,
of,
ﬂ.llo
i,
2,
S
X
L
K
\“
%
‘L,
o,
S
oo

2 Al ool A H-NMR+= Varian Mercury 300 3%}7]
AR Fes Agsta, dwstA ohud A

% 712 7)12sla, 38 AZEE §(ppm)oE UERY

200-3009 Al (mesh) o™, &Z o] wjgh&2 HF A4

40 OH

A1, 5-FR22-N-(((3S,3a8)-1-SA-7-(3-S AR 2 Z-4-9)-1,3,3a,4-H EGS =2 A X [b] A3, 4-
dl[1,4] A3 -3-) e E] @ A -2- E E-o}n| = (5-chloro-N-(((3S, 3aS)-1-ox0-7-(3-oxomorphol ine-4-YL)-
1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl)thiophene-2-formamide) (&} = 19

e

Al (a), (3R,3aS)-3-((HlEXAHE A2 )W E)-7-(3-S AR EZ-4-9)-33,4-T 3| =2 Z[b] AL
[3,4-d][1,4]13AFA-1(3H)-=((3R,3aS)-3-((tert-butyldimethylsilyloxy)methyl)-7-(3-oxomorpholine-4-YL)-
3a,4~-dihydrobenzol[bloxazolel[3,4-d][1,4]oxazine-1(3H)-one)

~

0 Ng&iiz?—w Q

— }’i\/OTBS
s

b
BP~<:2FW o
>/K,OT85
Y 8

SHHEA - [Journal of Medicinal Chemistry, 54(21), 7493-7502; 2011](5g, 12.08mmol)<
100mle] AZx3F 1 4-t]22ke] &ajA]7)a1, REZ8)=(1.83g, 18.12mmol), EMFAIF(9.84g, 30.19mmol)<S H7}
&, ol2 VA7 B3 EaL, Pdy,(dba)s(0.55g, 0.604mmol), 4,5-H]A(T]H|d XAy x)-9,9-t]HE FAHE]

(Xantphos)(0.489g, 0.845mmol)& H7}shd, o= 7AY HISHAA  3hEer BFF B A7| 1,
TLC(PE/EA=10/1)E WH&S REUHHSIY, Y87F &Hd3s] v %fd %, WS ARk, HES, 1,4-USAkS
e A, ZelazelE a9 (PE/EA=3/1, 2/1, 1/1) & X &3te] 3.216g9] WA uAFE d1, F&

61.4%°]T}.

'H NMR (300 MHz, DMSO-ds) §7.78 (d, J = 8.6 Hz, 1H), 7.06-6.98 (m, 2H), 4.55 (d, J = 7.4 Hz, 2H), 4.17
(s, 2H), 3.95 (ddd, J = 17.0, 16.6, 6.1 Hz, 6H), 3.68 (dd, J = 5.9, 4.3 Hz, 2H), 0.88-0.83 (m, 9H),
0.08 (d, J = 0.5 Hz, 6H).MS(ED) m/z : (M ,434).

SGA(b), (38R,3a8)-3-(B=FAHE)-7-(3-F AR EEZH-4-U)-3a,4-U3 =2 Z[b] FAFE[3,4-d][1,4] AR

-1(3H)—=((3R,3aS)-3-(hydroxymethyl )-7-(3-oxomorphol ine-4-YL)-3a,4-dihydrobenzo[b]oxazole[3, 4~
d][1,4]oxazine-1(3H)-one)

_23_



[0131]
[0132]

[0133]

[0134]

[0135]
[0136]

[0137]

[0138]

[0139]
[0140]

S=50dl 10-1756570

~ 1,
O\_/N—Q*!\i }/K/OH

37 @A)l A AZE B5E (3R,3a8)-3-(HERE UM EAL S A )W E)-7-(3-F 25

=2 ZE[b]EAZE[3,4-d][1,4] AR -1(30)-(3.6g, 8.295mmol)S 50ml ] THFo| &3~

H HEfRYIRE ZF 9 glo|=(Tetrabutylammonium fluoride)(IM,10ml)& 3] H7lstx

7FE3shH, 2hEet WhSA17]1aL, TLC(DCM/MeOH=10/1) 2 W58 ZUEHH, dz7l 443 vgd &, THFE 5
Wl Wiz, oRAEAE Oﬂﬁi(ethyl acetate)/ =3 H(n-hexane)=1/12 ¥F A A3, HAEsa, HAxAA,

1.88g2] WA uAE Aal, AHES 70.86%0] T}

' NIR (400 MHz, DMSO-dg) 67.91-7.75 (d, J = 8.7 Hz, 1H), 7.09-7.04 (d, J = 2.3 Hz, 1H), 7.03-6.96

(dd, J = 8.7, 2.4 Hz, 1H), 5.37-5.28 (t, J = 5.7 Hz, 1H), 4.59-4.49 (m, 1H), 4.48-4.41 (q, J = 4.3 Hz,
1H), 4.25-4.12 (s, 2H), 4.07-3.99 (dd, J = 4.7, 1.7 Hz, 2H), 3.98-3.91 (m, 2H), 3.83-3.62 (m, 4H).

MS(ED) m/z (M .320).

GA(c), ((3R,3a8)-1-S4-7-(3-S AR 2 Z-4-9)-1,3,3a,4-HEGS =2 A X [b] A3 ,4-d] [1,4]SAFA-
3-o) o el | e ZE A (((3R, 3aS)-1-0x0-7-(3-oxomorphol ine-4-YL)-1,3,3a,4-tet rahydrobenzo[bloxazole[3,4-
d][1,4]oxazine-3-YL)methylmethanesulfonate)

& |

271 SAb)ell A Azxg FFE(3R,3a8)-3-(3| EFA MY )-7-(3-F AR EEU-4-9)-3a,4-T | =2 X [b] FA
Z[3,4-d][1,41SAH2-1(30)-2(4g, 12.5mmol)S 50mle] DMFol] &3jA7]aL, ololx £E wjxz 071x WzhA|
71™, TEA 3.5ml& @7}6}1 Azt eber £ (1.72g, 15mmol) S 3] EEEH dow Wy Yo F olo]x &
W25 AAsIL, A-2olA 3hEt wuksl, TLC(DCM/MeOH=10/1)2 WHg-& RUYEH3ta, 987 ¢hds] vt
#3%F, 5@mhHe %‘01 S|MA7IaL, WA A7 AEEw ) of FAl7]aL, A WA uAE AXRATH, o3t
BEAR FZ(50mlx3)3ti, F714S WA, §714S #2807 B(30ml), 23+ NaCl J&o“(som)og

stal, FEIPAUEFOR AxsiH, oAFA7IL, &uiE S WA, WA LAHE F 3.92g FoH,
2 78.6%°]t}.

it
mm

-

h
9

12 ol [
ol H>

<

il
€]

s
=S

=,

H NMR (400 MHz, DMSO-ds) & 7.84 (d, J = 8.7 Hz, 1H), 7.07 (d, ] = 2.3 Hz, 1H), 7.03 (dd, J = 8.7, 2.3
Hz, 1H), 4.78 (s, 1H), 4.67-4.53 (m, 3H), 4.18 (s, 2H), 4.07 (d, J = 6.2 Hz, 2H), 3.98-3.93 (m, 2H),
3.72-3.66 (m, 2H), 3.29 (s, 3H). MS(ED) m/z :(M,398).

GA(d), 2-(((3S,3a8)-1-2A42-7-(3-2 AR 2 ZH-4-9)-1,3,3a,4-HEGS| 2 X [b]2AZ[3,4-d] [1,4] A}
Z-3-L)HE)olo] Al EH-1,3-t]>(2-(((3R, 3aS)-1-0x0-7-(3-oxomorphol ine-4-YL)-1, 3, 3a, 4~
tetrahydrobenzol[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl)isoindoline-1,3-dione)

(@)

Yo o

2Ses

(o]

471 GA ()M AFzd SFE((R,329)-1-F2-7-(3-5 AR 2EU-4-9)-1,3,3a, 4-H EZ3] =2 Z[b] SA}
%[3,4—d][1,4]%/\]-73—3—%_1)Uﬂ‘éUﬂE}Mi/‘Poﬂ(S 91g, 9.81mmol)S 50ml<] DMFol] E3fA]7]aL, EEoln|=Z&F
(phthalimide potassium)(2.72g, 14.72mmol)ell ZH7}3hH, 80 A 2hEetr ¥HS-A|7]a1, TLC(DCM/MeOH=10/1)= ¥t
S BEYEHSH, wgo] ofdH F, =80ml)S HIFstY s|AA7Ia, WA A7y MEEE, AFAI7|
@%ﬂhﬂﬂﬂg'ﬁiﬂ]ﬁ,@4@%EM2$%®mm@ﬂl,%ﬂ@é‘%%ﬂﬂﬁ,%ﬂﬂ%ﬁ%ﬂ@iizg
(30m1), 23} NaCl€9(3omD) 22 M8, FFIFrUEFOR Axsy, A7, §ulE ST A,
WA THE F 3.71g don, FHL 84.2%0]t).
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[0141]

[0142]

[0143]
[0144]

[0145]

[0146]
[0147]

[0148]

[0149]

[0150]

[0151]
[0152]

S=50dl 10-1756570

' NMR (400 MHz, CDCly) & 8.01 (d, J = 8.7 Hz, 1H), 7.91 (dd, J = 5.4, 3.1 Hz, 2), 7.79 (dd, J = 5.5,
3.0 Hz, 20), 6.99 (d, J = 2.4 Hz, 1), 6.95 (dd, J = 8.7, 2.4 Hz, 1), 4.65 (dd, J = 12.1, 6.5 Hz,
1), 4.47 (dd, J = 10.6, 3.1 Hz, 1H), 4.33 (s, 2H), 4.23 (dd, J = 14.3, 6.8 Hz, 1H), 4.11-3.99 (m,
4H), 3.88 (t, J = 10.3 Hz, 1H), 3.74-3.69 (m, 2H). MS(ED) m/z : (M ,449).

@Al (e), (35,3aS)-3-obn| =t & -7-(3-S AR 2 E W -4-9)-3a,4-U | =2 [b] SAFE[3,4-d][1,4] &AM -

1(3H)-2((3R, 3aS)-3-aminomethyl-7-(3-oxomorphol ine-4-YL)-3a,4-dihydrobenzo[bloxazole[3,4-
d][1,4]oxazine-1(3H)-one)

A7) AN A AxF 3F8HE2-(((3S,3a8)-1-L A2-7-(3-L AR E2ZWU-4-9)-1,3,3a, 4-Fl EF 3| =2l x
AFE[3,4-d]1[1,4]SAFA-3-D) e ) olo] A0 E--1, 3-U]2(3.71g, 8.263mmol)e] UX-Z 50mle] of ko] &
A 713, 60mle] wEolnd=E &S Hrlsty, 789014 3hEet $F whg-A]FaL, TLC(DCM/MeOH=10/1)Z Wk
< BUHHSH, wrgo] gddd &, ulE e Wi, AFHoR e wAl wkgo] Yt

-—‘
o
P

ol 2 o

A (f), 5-F 2 2-N-(((3S,3a5)-1-24-7-(3-Z AR E2ZH-4-9)-1,3,3a,4-H| ES} S| = 2 Z [b] SAZE (3, 4-
d1[1,4]8A0-3-Q) W e) E] @ sl-2-F Sofm| =

(o] [e]
/_< ( 2 }X\o
O\_/N Oj\/&n

nAAE A7) @A (e)ol A AFT 3HE(3S,3a8)-3-0tH] = HE-7-(3-L AR EZU-4-Y)-3a,4-T] 3| =2l %
bl & AFE[3,4-d][1,4]1 5 AF-1(3M) -2 ZFS 20ml 9] DMFell &&)A)7]aL, ofo]x £E HlAR 0744 WZHA7)
o, TEA(2.3ml, 16.51mmol )& H7VskaL, 5-F 2 2E o 3-2-A3}E = (5-chlorothiophene-2-formy]l
chloride)(1.79g, 9.91mmol)S A3 HEH Yom, olo]x EHE ul2E AAs, A4 3hed
S A7 TLC(DCM/MeOH=10/1) & RF-&-& FUE|Feta, whgo] ddE §F, EMmD)S H7kste A A7)+,
FAR FZ0mlx4)3taL, F714S FWA7IY, 47 f714S 27 &, 23t Ads=E 2 AFsta, §713E
FrRAYEFOR 7416?% oA#sta, &uiE s uA, T ARE LI (DON/MeOH=50/1) & X3},
2.75g9 WA 9AS A3 F A A F&ES 71.9%°]t}.

H NMR (400 MHz, DMSO-dg) & 9.00 (t, J = 5.8 Hz, 1H), 7.85 (d, J = 8.7 Hz, 1H), 7.71 (d, J = 4.1 Hz,

1), 7.21 (d, J = 4.0 Hz, 1H), 7.05 (d, J = 2.3 Hz, 1H), 7.01 (dd, J = 8.7, 2.3 Hz, 1H), 4.63-4.52 (m,
2H), 4.18 (s, 2H), 4.10-4.01 (m, 2H), 3.97-3.92 (m, 2H), 3.73 (t, J = 5.5 Hz, 2H), 3.71-3.66 (m,

2H) MS(ESD) m/z :[(M+23)",486.3].

A d2, 5-ZF 2 2-N-(((35,329)-1-& A-7-(2-& 49 H g d-1-9)-1,3,3a, 4-Fl E}S| =2l 2 [ b | SAE[ 3, 4-
dl[1,4]12A4-3-2)H e E] @ 3 -2-F Eo}n| = (5-chloro-N-(((3S, 3aS)-1-ox0-7-(2-oxopiperidine-1-YL)-
1,3,3a,4-tetrahydrobenzo[bJloxazole[3,4-d][1,4]oxazine-3-YL)methyl) thiophene-2-formamide) (3}3F=2) 2] A

=

@Al(a), (3R,3aS)-3-(((HEFEOWEA=)SA)HE)-7-(2-SA4 9 H 2| d-1-d)-3a,4-U 3| =2 = [ b] SALE
[3,4-d][1,4]=2AF2-1(3H)-2((3R,3aS)-3-((tert-butyldimethylsilyl)oxy)methyl)-7-(2-oxopiperidine-1-YL)-
3a,4~-dihydrobenzol[bloxazole[3,4-d][1,4]oxazine-1(3H)-one)

o o]
Mg
<;‘/ﬁ\l%:%“:l}/&oms
SFEAAA A1 FIE)(2g, 4.83mmol), uﬂﬁﬂa]ﬂ—z—ﬁ(o 717g, 7.25mmol), BHFAIF(3.935g, 0.012mol),

Pdy(dba);(0.31g, 0.338mmol), Xantphos(0.28g, 0.483mmol)E& YEZ, AXN 1 F9 @A (a)ol A A<k Wy
e} A Zzshe], 1.016g2] WA TAS A3, 5 48.6%0|}.
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[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]
[0160]

[0161]

[0162]

[0163]
[0164]

[0165]

[0166]

S=50dl 10-1756570

HONMR (400 MHz, CDCls) & 8.00 (dd, J = 7.5, 1.6 Hz, 1H), 6.88 (dd, J = 7.9, 1.9 Hz, 2H), 4.45 (dd, J

= 10.5, 3.2 Hz, 1H), 4.27 (td, J = 5.6, 4.0 Hz, 1H), 4.10 (ddd, J = 9.8, 6.5, 3.2 Hz, 1H), 3.97-3.84
(m, 3H), 3.59 (d, J = 6.0 Hz, 2H), 2.55 (t, J = 5.8 Hz, 2H), 1.99-1.87 (m, 4H), 0.89 (d, J = 2.9 Hz,
9H), 0.11 (d, J = 2.6 Hz, 6H). MS(EI) m/z 5(M+,432).

SA(b), (3R,3aS)-3-(B=FAWE)-7-(2-& 2T H ) H-1-YU)-3a,4-T] 3| 2 WM Z[b] SAFE[3,4-d] [1,4] ZAHR]
-1(3H)-<((3R,3aS)-3-(hydroxymethyl )-7-(2-oxopiperidine-1-YL)-3a,4-dihydrobenzol[bloxazole[ 3,4~
d][1,4]oxazine-1(3H)-one)

3192 (3R, 3259)-3-(((HERE W adad) A v E)-7-(2-S 43 A g P -
-d][1,4]1 A 21-1(3H)-<(1.016g, 2.352mmol), E|EZHEAREZF o
Z9] SA(b)oll A AM&g Wil wal Alx2ste], 0.642g9] WA TAE A1, $g% 85.8%° 13}.

_Y}j, »—~
2
[H
z:
,4>
ﬂ
=
i
dz
=
e
i
>
2
—

' NMR (300 MHz, DMSO-ds) & 7.81 (d, J = 8.4 Hz, 1H). 6.89 (d. J = 7.7 Hz, 2H), 5.31 (s, 1H). 4.63 -
4.36 (m, 2H), 4.03 (s, 2H), 3.71 (d, J = 12.3 Hz, 2H), 3.55 (s, 2H), 2.36 (s, 2H), 1.82 (s, 4H) MS(EI)
m/z (M ,318).

DA (c), ((3R,3aS)-1-=A2-7-(2-2 4299 g)d-1-9)-1,3,3a,4-HEHS =2 H Z[b] 2AF=[3,4-d][1,4] A2 -
3-)w el v e ZE A (((3R, 3aS)-1-0x0-7-(2-oxopiperidine-1-YL)-1,3,3a,4-dihydrobenzo[bJoxazole[3,4-
d][1,4]oxazine-1(3H)-one)methylmethanesulfonate)

0 o]

3132 (3R, 3a9)-3- (3| B2 A W& )-7-(2-2 A9 F 2 H-1-9)-3a,4-T) 3| = 2 A & [b] L AFE[3,4-d] [1,4] LA -
1(3H)-2(0.642g, 2.02mmol), V3t e+<EEd(0.347g, 3.03mmol), TEA(0.408g, 4.04mmol)E HYBE =, AAd1
=9 gA ()X AEst Wi ot AFste], 0.774ge] WA 1AS A, FEE 96.8%0| T,

" MR (400 MHz, DMSO-ds) & 7.81 (d. J = 8.8 Hz, 1H). 6.97-6.84 (m, 2H), 4.78 (d, J = 2.2 Hz, 1H),
4.66-4.55 (m, 3H), 4.06 (d, J = 5.9 Hz, 2H), 3.55 (t, J = 5.5 Hz, 2H), 3.28 (s, 3H), 2.36 (t, J = 6.2
Hz, 2H), 1.82 (d, J = 3.1 Hz, 4H).MS(EI) m/z :(M ,396).

DP?ﬂ(d) 2-(((3S,3aS)-1-& 2-7-(2-2 29 9 g H-1-9)-1,3,3a,4-H EF8| =2 Wl 2 [ b] 2AFE([3,4-d][1,4] A}

A-3-A)He)ofo] A= -1,3-1] > (2-(((3S, 3aS)-1-0x0-7-(2-oxopiperidine-1-YL)-1,3, 3a, 4~
dihydrobenzol[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl)Isoindoline-1,3-dione)

ﬂﬂgﬂﬁﬁﬁ)l%i7(2g*4ﬂﬂﬂ1°U133a4ﬂEﬂdﬁiﬂ¢ 1A} Z[3 4-d][1,4] AR -

yH el EFd =AY (0. 774g, 1.95mmol), EErolm| =Z-5(0.542¢, 29%m1° 82, AAdl F9 A
|4 Aest W] wEl Ax2ske], 0.693ge] WA 1x ﬂ% Ay, &S 79.3%0) ).

1H NMR (400 MHz, DMSO-ds) & 7.95-7.84 (m, 4H), 7.77 (d, J = 8.6 Hz, 1H), 6.91-6.85 (m, 2H), 4.75-4.67
(m, 1H), 4.63 (dd, J = 10.4, 3.0 Hz, 1), 4.17 (td, J = 6.9, 3.5 Hz, 1), 4.13-3.99 (m, 3H), 3.54 (t,
J =5.3Hz, 2H), 2.36 (t, J =6.1Hz, 20H), 1.82 (d, J = 3.1 Hz, 4H).MS(EI) m/z 5(M+,447).

@A (e), (3S,3aS)-3-ot| e E-7-(2-S AT A g d-1-9)-3a,4-T 3| =2 X [b] SAE(3,4-d] [1, 4] SAF -
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[0167]
[0168]

[0169]

[0170]
[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]
[0179]

S=50dl 10-1756570

1(3H)-=((3S,3aS)-3-aminomethyl-7-(2-oxopiperidine-1-YL)-3a,4-dihydrobenzo[bJoxazole[3,4-
d][1,4]oxazine-1(3H)-one)

o] Qo

2-(((35,3a8)-1-&2-7-(2-& 29 #A g d-1-9)-1,3,3a,-HEZ3| =2 X [b] SALZ[3,4-d][1,4] A -3-
a)wE)olo] A EH-1,3-1]2(0.693g, 1.55mmol), 28mle] WEHolWUdzE LMS ARE | AAd1 F9 &4
(e)oll A AMest Wi e Axzste, GAE AXA 2 25S 431, AFHo 2 g v vkge ¥

=

GA(f),  5-FREZ-N-(((35,3a9)-1-&2-7-(2-S 2972 d-1-9)-1,3,3a, 4-Fl E&} S| =2 M 2 [b] SALE[ 3, 4-
dl[1,4]12AH4-3-2) W &) E] @ 9 -2-3F E-o}n| = (5-chloro-N-(((3S, 3aS)-1-oxo-7-(2-oxopiperidine-1-YL)-
1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl)thiophene-2-formamide)

o] &O

Z3(35,3a5)-3-0}n) = & -7-(2-2- 40 # 2] Y¥-1-Y )-3a,4-U) S| =2 W Z [b] SAFE (3, 4-d][1,4] A -1(3H) -

L 5-FR22E H-2-93}F£=2(0.337g, 1.86mmol), TEA(0.313g, 3.10mmol)E HEE, AAA1 F9 GA(f)
oAl A&g Wi wel Alxste], 0.518g9] WA ES A3, T GAdAY &S 72.3%°]t.

H NMR (400 MHz, CDCly) & 7.98 (d, J = 9.3 Hz, 1H), 7.34 (d, J = 4.0 Hz, 1H), 6.90 (d, J = 4.0 Hz,
1H), 6.87 (dt, J = 4.5, 2.3 Hz, 3H), 4.54-4.41 (m, 2H), 3.96 (ddd, J = 10.1, 7.0, 3.1 Hz, 1H), 3.90-
3.70 (m, 3H), 3.59 (s, 2H), 2.55 (d, J = 6.3 Hz, 2H), 1.97-1.89 (m, 4H). MS(EI) m/z :(M ,461).

A3, 3,6-H S ZEZN-(((35,3a8)-1-F2-7-(3-F 2R E2E-4-9)-1,3,3a 4-H E}tS| =2l [b| SAME
[3,4-d][1,4]1&AF0-3-d)w e )l % [b]E] @ A-2-F E-o}u] =(3,6-dichloro-N-(((3S,3aS)-1-0ox0-7-(3-

oxomorpholine-4-YL)-1,3,3a,4-tetrahydrobenzol[bloxazolel[3,4-d][1,4]oxazine-3-
YL)methyl)benzo[b]thiophene-2-formamide) (3}&=3) 2] A=

0 0

o/_qrq«(;}N}ko 0o B cl

s g \/&Nﬂ/g\;@/
2t

3}8H2 (38, 3a8)-3-o}r] e W D -7-(3-% AR 2 E W -4-U )-3a,4-T) S| =2l 2 [b] AL [3,4-d] [1,4] SAA -

1B -2(AAd1e] dAle) F9 AHE)(80mg, 0. 251mmol) 3,6-t1F 22l z[blE] e 9-2-9A 82U (3,6-
dichlorobenzo[b]thiophene-2-formamide)(99.9mg, 0.376mmol)S YEZ, AAld1 Fo GA(f)oA A% =
ol whel Alxate], 26mge] A AAE L, FES 28.2%0 M.

' NR (300 MHz, DMSO-ds) & 8.98-8.85 (t, J = 5.9 Hz, 1H), 8.44-8.29 (s, 1H), 7.99-7.89 (d, J =

Hz, 1M), 7.89-7.72 (d, J = 8.6 Hz, 1H), 7.75-7.57 (d, J = 8.7 Hz, 1H), 7.11-6.95 (m, 2H), 4.78-4.67
(d, J = 5.5 Hz, 1H), 4.67-4.46 (d, J = 8.6 Hz, 1H), 4.29-4.15 (s, 2H), 4.15-4.02 (m, 2H), 4.02-3.92

(t, J =5.0Hz, 2H), 3.90-3.76 (m, 2H), 3.76-3.64 (t, J = 5.0 Hz, 2H) .MS(EI) m/z I(M+,547).

A4, 4-F 2 Z-N-(((35,329)-1-A2-7-(3-S AR E2ZHU-4-Y)-1,3,3a,4-H EHGS| =2 Z [b] A3, 4-
dl1,4] AR -3-) &) il [ b] E] L H-2-F E-o} ] = (4-chloro-N-(((3S, 3aS)-1-oxo-7-(3-oxomorphol ine-4-
YL)-1,3,3a,4-tetrahydrobenzol[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl)thiophene-2-formamide) (3}&%4)
o Az

o o
0/_/<N—< \>7N)\\O s
! o—:%mg/@(;

3}8HE(3S,3a9)-3-0}0]) =W € -7-(3-2 AR 2 Z W -4-YU)-3a,4-U 3| =2 W Z [b] SAF=([3,4-d][1,4] A -



[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]
[0187]

[0188]

[0189]

S=50dl 10-1756570

18H)-2(AAd 19 SAl(e) ¢ AHE)(40mg,  0.125mmol), 4-F22HE[blE|o-2-H3}lF =1 (4-
chlorobenzo[b]thiophene-2-formamide) (60mg, 0.26mmol)S HYHEZ, AAd1 Fo GA(f)ANA A&t =HH
wgl A zzske], 20mge] WA LAE A, & 31%°]t}.

I NMR (300 MHz, DMSO-ds) & 9.47-9.29 (s, 1H), 8.40-8.19 (s, 1H), 8.13-7.98 (d, J = 8.0 Hz, 1H), 7.96-

7.80 (d, J = 8.7 Hz, 1H), 7.61-7.53 (m, 1H), 7.55-7.42 (m, 1H), 7.11-7.06 (d, J = 2.0 Hz, 1H), 7.06-
6.99 (dd, J = 8.8, 2.2 Hz, 1H), 4.73-4.54 (dd, J = 16.6, 7.9 Hz, 2H), 4.22-4.16 (s, 2H), 4.12-4.06
(dd, J=17.3, 2.1 Hz, 1H), 4.01-3.93 (t, J =5.0 Hz, 2H), 3.88-3.77 (t, J = 5.7 Hz, 2H), 3.74-3.61 (t,

J=5.2 Hz, 2H), 3.21-3.16 (dd, J =5.2, 1.1 Hz, 1H).MS(ESI) m/z 1[(M+1)+,514].

A5, 5-FEE-N-(((38,329)-1-&A-7-(3-F AR EZW-4-9)-1,3,3a,4-H E}S| =2 Wl 2 [b] SALZ[3, 4-
dl[1,4]15AF-3-) W)l Z[b] E] 2 #-2-3 F-o}n] = (5-chloro-N-(((3S, 3aS)-1-0x0-7-(3-oxomorphol ine—4~
YL)-1,3,3a,4-tetrahydrobenzol[bloxazole[3,4-d]1[1,4]oxazine-3-YL)methyl)thiophene-2-formamide) (3} 35
5)¢] Az

o o
< zoj«&o& IO,

3}5HE(3S,3a5)-3-0}1 W ' -7-(3-& A R 2 Z -4~ )-3a,4-U) 3| = 2 2 [b] &AE[3,4-d] [ 1,4]
1D -2 (A 19 @A(e) <9  AHE)(56.8mg, 0.178mmol), 5-FZZHIZ[b]E|Q#-2-A3}x=
chloro[b]thiophene-2-formamide) (61.7mg, 0.267mmol)S YEBE, 2AA 1 F9 (f)oA A<&3t vl oz} A
Z3te], 25mge] WA uAE Aal, FEL 21.8%0|T}.

I NIR (300 MHz, DMSO-d¢) & 9.31-9.16 (t, J = 5.7 Hz, 1H), 8.13-8.03 (m, 3H), 7.90-7.77 (d, J =

Hz, 1H), 7.54-7.43 (dd, J = 8.7, 2.1 Hz, 1H), 7.09-7.02 (d, J = 2.3 Hz, 1H), 7.02-6.94 (dd, J =
2.3 Hz, 1H), 4.66-4.59 (q, J = 5.9 Hz, 1H), 4.59-4.48 (dd, J = 9.4, 2.2 Hz, 1H), 4.19-4.13 (s, 2H),
4.13-4.00 (m, 2H), 3.97-3.88 (dd, J = 6.0, 4.1 Hz, 2H), 3.81-3.72 (t, J = 5.6 Hz, 2H), 3.70-3.61 (dd,

J=6.1, 4.2 Hz, 2H) MS(ESD) m/z :[(W1)",514].

A 46, T-FZ2-N-(((35,3a9)-1-F 2-7-(3-F 2R EEH-4-%U)-1,3,3a, 4~ H E3| =2 N[ b FAE(3, 4~
d][1,4]1SA-3-L) w el Z[b] E] Q. Al -2-F E-o}v] = (7-chloro-N-(((3S, 3aS)-1-oxo-7-(3-oxomorphol ine—4-
YL)-1,3,3a,4-tetrahydrobenzol[bloxazole[3,4-d][1,4]oxazine-3-YL)methy!)thiophene-2-formamide) (3}3-56)

Lo

Az

8}3HE(3S,3a8)-3-0t e ' -7-(3-& 2B 2 EH-4-U)-3a,4-T] S| = 2 Z[b] SFAFE[3,4-d] [1,4] A -
1H)-=(AAe1e]  DAl(e)  F9  AHE)(40mg, 0178mmol), 7-Z22AZ[b]E e H-2-F3}x 2D (7-
chloro[blthiophene-2-formamide)(61.7mg, 0.267mmol)S YR ZE, AAld1 Fo @A (f)oNA] A<= Wy o}

ﬂﬂiﬂﬂ,%mﬁﬂwﬂlﬂ§@1,$g%4a%%ﬁk

' NIR (400 MHz, DMSO-dg) & 9.37-9.23 (t, J = 5.9 Hz, 1H), 8.32 -8.18 (s, 1H), 8.05-7.92 (d, J =

Hz, 1H), 7.92-7.78 (d, J = 8.7 Hz, 1H), 7.66-7.57 (d, J = 7.6 Hz, 1H), 7.55-7.41 (t, J = 7.8 Hz, 1H),
7.08-7.05 (d, J = 2.3 Hz, 1H), 7.03 -6.99 (dd, J = 8.8, 2.4 Hz, 1H), 4.77-4.61 (m, 1H), 4.62-4.54 (dd,
J =10.0, 2.7 Hz, 1H), 4.29-4.15 (s, 2H), 3.76-3.59 (m, 2H), 4.14-4.00 (m, 2H), 4.00-3.87 (dd, J =

5.8, 4.0 Hz, 2H), 3.88-3.73 (m, 2H).MS(EI) m/z :(M+,513).
A A7, 6-FZ2-N-(((35,329)-1-=A2-7-(3-S AR 2ZHU-4-Y9)-1,3,3a,4-H EHS| =2 Z[b] A3, 4-
dl1,4] AR -3-d) e )l = [b] E] L #-2-3F o]—U]t:(6 chloro-N-(((3S,3aS)-1-oxo-7-(3-oxomorphol ine-4-

YL)-1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl)benzo[b]thiophene-2-
formamide) (3}gE7)9] A=
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[0190]
[0191]

[0192]

[0193]

[0194]
[0195]

[0196]

[0197]

[0198]
[0199]

[0200]

[0201]

S=50dl 10-1756570

o o}

O/_/<N4Q7N>\\O cl
4y S

= o ’%NMD/
¢}

3}312(35,3a5) 3ol W & -7-(3-S AR 2E U -4-U)-32,4-T 3| EZ W £ [b]SAZ([3,4-d][1,4] 2~
1D - (A 18] dA(e) %94 AHE) (40mg,  0.178mmol), 6-FEEWZ[b]E]#-2-A3FF 2 7(
chlorobenzo[b]thiophene-2-formamide)(61.7mg, 0.267mmol)<S YHEZE, AAd1 Fo GA(f)o]A 4<%+ HH
of whg} A|Z3le], 35mge] WA AS A, L 54.31%°]T}.

—|~
2
i

I NIR (300 MHz, DMSO-d¢) & 8.98-8.85 (t, J = 5.9 Hz, 1H), 8.44-8.29 (s, 1H), 7.99-7.89 (d, J =

Hz, 1M), 7.89-7.72 (d, J = 8.6 Hz, 1H), 7.75-7.57 (d, J = 8.7 Hz, 1), 7.11-6.95 (m, 2H), 4.78-4.67
(d, J = 5.5 Hz, 1H), 4.67-4.46 (d, J = 8.6 Hz, 1), 4.29-4.15 (s, 2H), 4.15-4.02 (m, 2H), 4.02-3.92

(t, J =5.0Hz, 2H), 3.90-3.76 (m, 2H), 3.76-3.64 (t, J = 5.0 Hz, 2H) .MS(EI) m/z I(M+,513).

A8, 2,2-tE 2 2-N-(((35,3a9)-1-F2-7-(3-S B2 ZH-4-9Y)-1,3,3a,4-HEZ3| =2 W X[ b] SAL=
[3,4-d][1,4]SA-3-4)H &) o} A Eolu] =(2,2-dichloro-N-(((3S,3aS)-1-0x0-7-(3-oxomorphol ine-4-YL)-
1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d]1[1,4]oxazine-3-YL)methyl)acetamide) (3}&&58) 2] A%

(o] (o]

—~ P
O,

3}3HE(3S,3a8) -3~ = -7~ (3-S AR EEZT-4-Y)-3a,4-T 3 =2 W Z[b] FAIE[3,4-d][1,4] SAFI -
1BH) -2 (A A a1 @A (e) £ AHE)(40mg, 0.178mmol), 2,2-T]EFE RN EEFE o] =(2,2-dichloroacetyl
chloride)(27.6mg, 0.188mmol)E UE=E, AAll Fo GDA(HAA A&=g e we} Axste], 20mge]
A aAE da, 58 37%0 ).

I NIR (400 MHz, DMSO-ds) & 9.07-8.94 (t, J = 5.8 Hz, 1H), 7.94-7.72 (d, J = 8.6 Hz, 1H), 7.07-7.04

(d, J =2.3Hz, 1H), 7.04-6.99 (dd, J = 8.7, 2.3 Hz, 1H), 6.55-6.50 (s, 1H), 4.59-4.53 (m, 2H), 4.24-
4.10 (s, 2H), 4.07-3.98 (q, J = 8.4, 7.0 Hz, 2H), 3.97-3.88 (¢, J = 5.1 Hz, 2H), 3.71-3.68 (d, J = 5.1

Hz, 2H). 3.68-3.64 (m, 2H) MS(ED) m/z : (M ,429).

29, 4 5-TF 2 2-N-(((35,3a8)-1-22-7-(3-= AR 2ZHU-4-9)-1,3,3a,4-HEHS| =2 Z[b]| SALE
[3,4-d][1,4]1SA-3-4) w &) E] Q. #Al-2-F E-o}n] =(4,5-dichloro-N-(((3S, 3aS)-1-0x0-7-(3-oxomorphol ine—4-
YL)-1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-3-YL)methy!l)thiophene-2-formamide) (3}&£9)
o Az

~ i

4

3}3E(3S,3a8)-3-olH =W E-7-(3-F AR EZH-4-Y)-3a,4-H I =2 Z[b] FAFE[3,4-d][ 1, 4] ZA -

1D -=(AA 1] dAe)  F9 "J%)(SOmg, 0.25lmmol), 4,5-tlZ22E e A-2-dsL=(4,5-
dichlorothiophene-2-formamide)(81mg, 0.30lmmol)S WEZE, AAd1 =9 @A (f)olA A<3t HHo uz}

A z3sle], 50mge] WA uAE Aal, &2 40%°]T).

I NIR (400 MHz, DMSO-ds) & 9.18-9.04 (t, J = 5.9 Hz, 1H), 7.95-7.89 (s, 1H), 7.89-7.81 (d, J = 8.7

Hz, 1), 7.08-7.04 (d, J = 2.2 Hz, 1H), 7.07-6.99 (m, 1H),4.71-4.46 (t, J = 7.7 Hz, 2H), 4.22-4.12 (s,
2H), 4.10-4.00 (m, 2H), 4.00-3.90 (t, J = 5.0 Hz, 2H), 3.87-3.71 (t, J = 5.7 Hz, 2H), 3.71-3.63 (t, J

= 5.3 Hz, 2H) MS(ESD) m/z :[(M-1)",496].

A 10, 2-FEE-N-(((38,3a8)-1-4-7-(3-2 AR 2 ZHU-4-Y)-1,3,3a,4-H EZ}s| =2 Wl % [b] L ALZ[3,4-
d][1,4]18A2-3-4 )M € ) E] o} Z-5-F E-o}n| = (2-chloro-N-(((3S, 3aS)-1-0x0-7-(3-oxomorphol ine-4-YL)-
1,3,3a,4-tetrahydrobenzol[bJoxazole[3,4-d][1,4]oxazine-3-YL)methyl)thiazole-5-formamide) (3}&=10)2] A

=z

)
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[0202]
[0203]

[0204]

[0205]

[0206]

[0207]
[0208]

[0209]

[0210]

[0211]
[0212]

[0213]

[0214]

S=50dl 10-1756570

~ & |8
o N Ol}/ok/nrij(cw

3}8HE(3S,3a5)-3-0}n) =W € -7-(3-2 AR 2 Z W -4-YU)-3a,4-U 3| =2 W X [b] SAFZ([3,4-d][1,4] A -
1(3H)-=(AA 19 TAl(e) ¢ AHE)(80mg, 0.25lmmol), 2-FRZ2E|o}ZEZ-5-A3}Z 22U (2-chlorothiazole-5-
formamide)(55mg, 0.30Immol)S YEZ, AAd1 T GA(f)oA A&3 vl wle} Az, 60mge] H3
A UAE A, &S 51.5%0| ).

H NMR (400 MHz, DMSO-ds) & 9.31-9.11 (t, J = 6.0 Hz, 1H), 8.41-8.33 (s, 1H), 7.94-7.77 (d, J = 8.7

Hz, 1H), 7.08-7.04 (d, J = 2.3 Hz, 1H), 7.04-6.99 (dd, J = 8.7, 2.4 Hz, 1H), 4.73-4.46 (m, 2H), 4.23-
4.13 (s, 2H), 4.10-4.01 (m, 2H), 4.00--3.87 (dd, J = 5.9, 4.0 Hz, 2H), 3.85-3.72 (¢, J = 5.5 Hz, 2H),

3.72-3.60 (dd, J = 6.0, 4.3 Hz, 2H) .MS(EI) m/z 5(M+,464).

AA 11, 5-FR2Z-N-(((3S,3aS)-1-52-7-(7-2-1,4-T)SA-8-ol A} 29 2 [4.5] ) &+-8-2)-1,3,3a, 4-El| E2}
S =2 W2 [b]SAFE[3,4-d] [1,4] A -3-2) Wl € E] @ #-2- 3 E-o} 1] = (5-chloro-N-(((3S, 3aS)-1-oxo-7-(7-
oxo-1,4-dioxa-8-azaspirol[4.5]heptan—-8-YL)-1,3,3a,4-tetrahydrobenzol[bloxazolel[3,4-d][1,4]oxazine-3-
YL)methyl)thiophene-2-formamide) (3}g+&11) 9] A%

GAl(a), 1,4-Y2A}-8-0}x} 23] 2 [4.5] ) ek-7-=2(1,4-dioxa-8-azaspirol[4.5]heptan-7-one)
o

30
[ NH

o
2,4-9#H 2 dt] (2, 4-piperidine dione)(300mg, 2.65mmol)E 25mle] EFdd FEA7|Z, oddZF=
(ethylene glycol)(329mg, 5.3mmol), FH&EFAHEA 194-3}5(p-toluenesul fonic acid monohydrate)(100mg,
0.53mmol)S Z7Fslm, 110014 &FAA & AAs I, TLC(DCM/MeOH=10/1) 2 WH-&-S ZYEH I, ¥kgo]
g 5, RAFLUEF F8AS HUbsta, FAR FE@0mixd)stv, F713S FHATIAL, 7] fU1de
22y &, 238} AR 28 NFEHSY, f718S BV EReR Axsta, Aqystd, §uE e UiA,
Z A ZulE 23] (DCM/MeOH=50/1) & X &3}e], 220mge] WA uAE dar, F&L 52.8%0]t}.
1H NMR (300 MHz, CDCls) & 6.88-6.57 (s, 1H), 4.07-3.79 (dt, J = 6.4, 3.1 Hz, 4H), 3.46-3.25 (t, J =
6.2 Hz, 2H), 2.67-2.52 (s, 2H), 1.96-1.81 (t, J = 6.1 Hz, 2H). MS(ESI) m/z 5[(M+23)+,180.2].

A (b)), (3R,3a9)-3-((HEx-dAOm YA A W )-7-(7-24-1,4-T) SA}-8-0 A A 2[4 ,.5] P e+-8-4 ) -
3a,4-t 3 =2 M Z[b]SAE[3,4-d]1[1,4] AP -1(3H) -2 ((3R, 3aS)-3-((tert-Butyldiphenylsilyloxy)methyl)-
7-(7-0x0-1,4-dioxa-8-azaspirol[4.5]heptan-8-YL)-3a,4-dihydrobenzo[bloxazole[3,4-d][1,4]oxazine-1(3H)-

one)

o o]
EECN Qﬁr\})iok/OTBS

1,4-t) S A-8-o} Ak 23] 2[4, 5] e-7-2(0.46g, 2.899mmol), IFFEA(AA L F9 33EAS FU3H)(1.00g,
2.415mmol), Pds(dba)s;(0.15g, 0.169mmol), Xantphos(0.14g,0.242mmol), EMFA£(1.96g, 6.038mmol)=E

YEZ, gS2ke &ujE slar, AA]dl Fo dA(a)ddA AMed W wel AZzste], 0.43ge] FEA A
2 A3, F58 36.3%0 1.
HONMR (300 MHz, CDCly) & 8.05-7.98 (m, 1H), 6.92-6.89 (d, J = 1.5 Hz, 1H), 6.90-6.86 (m, 1H), 4.49-

4.41 (m, 1H), 4.31-4.23 (q, J = 5.4 Hz, 1H), 4.15-4.07 (m, 1H), 4.07-3.98 (q, J = 5.3 Hz, 4H), 3.95-
3.90 (m, 2H), 3.90-3.83 (m, 2H), 3.72-3.64 (t, J = 6.1 Hz, 2H), 2.80-2.76 (s, 2H), 2.14-2.07 (t, J =

6.2 Hz, 2H), 0.94-0.85 (d, J = 1.3 Hz, 9H), 0.13-0.06 (m, 6H).MS(ESI) m/z 5[(M+1)+,491.4].

Al (e), (3R,3a8)-3-(B| B2 AW € )-7-(7-& 2-1,4-T) S A}-8-0} A} ~ T 2[4 . 5] F EF-8-Y )-3a,4-T] | == Wl %
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[0215]
[0216]

[0217]

[0218]

[0219]
[0220]

[0221]

[0222]

[0223]
[0224]

[0225]

S=50dl 10-1756570

bl &AFE[3,4-d][1,4] 2 AFR-1(3H) - ((3R, 3aS)-3-(hydroxymethyl)~7-(7-oxo~1,4-dioxa-8-
azaspiro[4.5]heptan—-8-YL)-3a,4~dihydrobenzo[bloxazole[3,4-d][1,4]oxazine-1(3H)-one)

iiﬁ{w&w

3HHE (3R, SaS) (B ERLOHLE AL S A HE)-7-(7-§4-1,4-T] SA}-8-0} A} 5] 2 [4.5] k-8~ )-3a, 4~
gl =2 z[blsARE] 3,4—d][1,4]%/\]-73—1(3H)—%(0.43g, 0.876mmol), TBAF(0.46g, 1.753mmol)E HE=,
DOME %uﬂi, ANl Fo A M MEd el meh Alxste], 0.31ge] WA uAE da, FES
94.0%°] t}.

' NMR (400 MHz, CDCl3) & 8.08-7.97 (m, 1H), 6.91-6.90 (s, 1H), 6.90-6.87 (m, 1H), 4.50-4.42 (dd, J =

10.6, 3.2 Hz, 1H), 4.38-4.27 (dt, J = 7.0, 4.3 Hz, 1H), 4.16-4.07 (m, 1H), 2.14-2.06 (m, 2H), 4.08-
3.97 (tdd, J = 7.0, 3.9, 1.9 Hz, 4H), 3.97-3.91 (m, 1H), 3.90-3.85 (m, 1H), 3.85-3.79 (m, 1H), 3.71-
3.65 (m, 2H), 2.81-2.73 (t, J = 1.0 Hz, 2H), 1.01-0.94 (t, J = 7.4 Hz, 1H). MS(ESI) m/z

T(w1)",377.31.

SHAI(d), ((3R,3aS)~1-& 2-7-(7-52-1,4-T] SA-8-ok A0 2[4, 5] k8- )-1,3,3a, 4-H E&} 3| =2 Wl 2
[b] A& [3,4-d][1,4] S AR-3-<) W & ol &A1 =41 (3R, 3aS)-1-0x0-7-(7-0x0-1,4~dioxa-8-
azaspirol[4.5]heptan-8-YL)-1,3,3a,4-tetrahydrobenzol[bloxazole[3,4-d][1,4]oxazine-3-
YL)methylmethanesulfonate)

(OO

§Jr?§a (3R, 3a9)-3- (3| =EA W &) -7-(7-2 -1, 4-T] S AL-8-o} A 23] 2[4, 5] 3 E-8-Y )-3a, 4-T] | =2l %
SAVZE([3,4-d][1,4]2AF-1(3H)—=(0.31g, 0.824mmol), MsC1(0.14g,1.235mmol), EtsN(0.17g,1.648mmol)<S
2, DOMNE &u= star, AAldl Fo dAl(c)dlA Asdt Wi wek Alxste], 0.31ge] WA uAE A

, FEE 82.8%°]t}.

Mo

I NIR (400 MHz, CDCl3) & 8.04-7.96 (d, J = 9.2 Hz, 2H), 6.96-6.87 (m, 4H), 4.58-4.47 (m, 8H), 4.14-
4.08 (m, 1H), 4.09-3.98 (m, 7H), 3.97-3.86 (t, J = 10.3 Hz, 2H), 3.72-3.63 (t, J = 6.3 Hz, 4H), 3.17-
3.11 (s, 6H), 2.81-2.76 (s, 4H), 2.16-2.06 (t, J = 6.2 Hz, 4H) .MS(ESI) m/z 1[(M+23)+,477.3].

SA(e), 2-(((3S,3a8)-1-S 27— (7221, 4-UGA-8-0ol A A 2[4, 5] e-8-U )-1,3,3a, 4-EH| E&} 3| =2
[b]&AE[3,4-d][1,4]1 &A1 0-3-) Hl &) ofo] 2 E#-1,3-1] = (2-(((3S, 3aS)~1-0x0-7-(7-0x0~-1,4~dioxa-8~
azaspiro[4.5]heptan-8-YL)-1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-3-
YL)methyl)isoindoline-1,3-dione)

sefaleysy

3}3HE((3R,3aS)-1-5 2-7-(7-5 -1, 4-T) 2 A} -8-0} Ak 20 2[4 5] 3 E-8-2)-1,3,3a,4-H EH3| =2 W % [b] =
AFE(3,4-d]1[1,4]13AH7-3-) W& wl gbAd 4193 (0.31g, 0.682mmol), TE-olm=ZHE(0.19g, 1.023mmol)S Y E
2, INFE 82 3ta, AAdl Fo dA(DANA Asst el waf Axste], 0.22g9] WA A& o
&2 63.8%°]t}.

m

' NR (400 MHz, CDCls;) & 8.03-7.94 (m, 1H), 7.94-7.86 (m,2H), 7.83-7.73 (dd, J = 5.4, 3.0 Hz, 2H),

6.93-6.89 (s, 1H), 6.89-6.86 (s, 1H), 4.70-4.59 (q, J = 6.3 Hz, 1H), 4.51-4.41 (dt, J = 10.8, 2.5 Hz,
1H), 4.28-4.17 (m, 1H), 4.11-4.06 (s, 1H), 4.05-3.96 (m, 4H), 3.93-3.82 (t, J = 10.3 Hz, 1H), 3.82-
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[0226]

[0227]
[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]
[0236]

S=50dl 10-1756570

3.74 (t, ] = 6.9 Hz, 1), 3.70-3.64 (t, ] = 6.2 Hz, 2H), 2.79-2.75 (s, 2H). 2.14-2.06 (t, J = 6.2 Hz,
9H) MS(ED) m/z : (M ,505).

SA(f),  (3S,3a8)-3-(o}] e ') -7-(7-5 21, 4-T] SA-8-op A2 0] 2[4 5] F ¥H-8-9Y )-3a, 4-t] s ==l % [ b]
SAFE(3,4-d][1,4] A -1(3H)-=((3S, 3aS)-3-(aminomethy1)-7-(7-oxo0-1,4-dioxa-8-azaspiro[4.5]heptan-8-
YL)-3a,4-dihydrobenzo[bloxazole[3,4-d][1,4]oxazine-1(3H)-one)

OO

3}8E2-(((3S,3a8)-1-5 2-7-(7-5 -1, 4-U] S A -8-0}p 23] 2[4 . 5] A EF-8-2)-1,3,3a,4-F| ET} S| =2l %
[b]SAFE(3,4-d][1,4] SAF-3-L) W &) o}o] Q1= 71-1,3-1](0.21g, 0.415mmo1), HgolTl o
(methylamine alcohol)(0.03g, 0.830mmol)S ¥UE=, oeh2S Svjz slar, AAd1 F9 GA(e)o A A&=3
HhHol wha} A Zste], 0.12g9 WA uAES Jdil, FE2 76.9%°]t}.

2
=
3

SA(g), 5-FEE-N-(((35,3aS)-1-& -7 (7T-52-1,4-T) SA-8-ol A0 2[4, 5] 1 ek-8-U )-1,3,3a, 4-H E&}
B =22 [b]SAFE(3,4-d][1,4] A -3-) vl &) E] . 31-2-Z F-o}m| = (5-chloro-N-(((3S, 3aS)~1-ox0-7-(7-
0xo-1,4-dioxa-8-azaspiro[4.5]heptan-8-YL)-1,3,3a,4-tetrahydrobenzol[bloxazolel[3,4-d][1,4]oxazine-3-
YL)methyl)thiophene—-2-formamide)

O ¢} cl
O

3}8H=(3S,3a8)-3- (o} . m F ) -7-(7-5 4-1,4-T] SA}-8-oF A =3 &[4, 5] FEH-8-9)-3a, 4-T | =2l [b] S

AFE(3,4-d][1,4]12A171-1(30)-(0.12g, 0.320mmol)S DCM(10m1)$} DMF(2ml)e] &3t&ufo] &aA7|x2, 5-F
2 2E Q3-2-7}8- 2 A (5-chlorothiophene-2-carboxylic acid)(0.08g, 0.480mmol), EtsN(0.10g, 0.960mmol)<S-
H7ksbe, ofo]~ Wi~ (icebath)9] Z73lell A HATU(0.22g, 0.576mmol)E H7bsbal, A-2oA 3hE<t wHkA]7)
w, TLC(DCM/MeOH=10/1) = ®k&& HUH 3 I, ko] gl ¥, 20mle &5 FH7ish, EAR FE(20mlx
3L, F710S FHAIZIH, A7 S18S 47 &, 23 ARASR 2H AFsta, §U18S BRIV EE
oz Axsty, ofFtsta, e FEE WA, ZEI=ehE e 9 (DON/MeOH=50/1)F T @3te], 0.11ge]

IAE da, &L 66.2%°] ).

I NIR (400 MHz, DMSO-d¢) & 9.06-8.97 (t, J = 5.8 Hz, 1H), 7.88-7.80 (m, 1H), 7.74-7.68 (d, J = 4.0

Hz, 1H), 7.24-7.19 (d, J = 3.9 Hz, 1H), 6.91-6.85 (h, J = 2.3 Hz, 2H), 4.64-4.57 (q, J = 5.5 Hz, 1H),
4.56-4.51 (m, 1H), 4.11-4.00 (m, 2H), 3.98-3.92 (m, 4H), 3.75-3.70 (t, J = 5.7 Hz, 2H), 3.63-3.56 (t,

J =6.3 Hz, 2H), 2.64-2.62 (s, 2H), 2.09-2.01 (t, J = 6.3 Hz, 2H). MS(ESI) m/z 1[(M+23)+,542.4].

AN d12, 5-F 2 Z-N-(((3S,3a9)-7-((R)-4-H| FA| -2-5 49 H g d-1-U)-1-54-1,3,3a, 4-H Eg}s| = 2wl %
[b]SAFE[3,4-d][1,4] AR -3-2) H & )-E] & #-2-F E-o}n| = (5-chloro-N-(((3S,3aS)-7-((R)-4-met hoxy-2-
oxopiperidine-1-YL)-1-oxo-1,3,3a,4-tetrahydrobenzol[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl ) thiophene—
2-formamide) (8}3&12) 9] A=

SAl(a), (R)4-Alo}—-3-H|E Aol & H-E] g o] E ((R)4-cyano-3-methoxyethylbutyrate)

O OCH;

PN

(R)4-A] o} 1=-3-3] == A H-E] g o] E ((R)4-cyano-3-hydroxybutyrate)(1.5g, 9.54mmol)& o}o] LA 3}H el (20m]) ol
A7) 3, 2SS 1A (3.3g, 14.32mo0l1) 2 Hrbele, Ao A sh2ur wEkAl 7w TLC(PE/FA=2/1) & Hhe-S
HUEgstal, whgo] $hdE $, Abske aAE o HAA AAGH, &uE ST i, ZEaRvE Y
(PE/EA=10/DE X &ste], 1.0g9] ¥4 FH3 AAS daL, &2 63.1%°]t},
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[0237]

[0238]

[0239]
[0240]

[0241]

[0242]

[0243]
[0244]

[0245]

[0246]

[0247]
[0248]

[0249]

S=50dl 10-1756570

1H NMR (400 MHz, CDClz) & 4.22-4.11 (q, J = 7.1 Hz, 1H), 4.00-3.86 (tt, J = 6.3, 5.4 Hz, OH), 3.49-
3.40 (s, 2H), 2.80-2.54 (m, 2H), 1.34-1.23 (t, J = 7.2 Hz, 2H) .MS(ESI) m/z 5[(M+1)+, 172.2].
SGA(b), (R)-4-W 5 A #H 2] Hd-2-2((R)-4-methoxypiper idin-2-one)

o

(R)4-Alope-3-w S A D F-E o] E(1.0g,  5.84mmol)E  wleh2(2omD)l  &s)A171aL,  Pt0,. 3H,0(0.16g,
0.584mmo1) & H7tsle, 427122 (50psi) & 7FFste] 20hEQF WHSA)7) 3, TLC(DCM/MeOH=10/1)& ¥H$-& =y
Elgaln, wrgo] 94E & owati, ~W AxAyn, ZhE 3 eubE 2e 9 (DOM/MeOH=50/1)2 7 alEhe
0.5¢9) 4 FWE AAZ P, FEE 66,3501},

n2

' NMR (400 MHz, CDCly) & 7.26-7.15 (s, 1H), 3.69-3.60 (m, 1H), 3.46-3.36 (m, 1H), 3.35-3.30 (s, 3M),
3.24-3.13 (dddd, J = 11.9, 6.7, 5.2, 2.3 Hz, 1H), 2.61-2.33 (m, 20), 1.98-1.77 (m, 2H).MS(ESD) m/z
[(H23)", 152.2].

(), (3R,3aS)-3-((HIEFEOHEAI AN HE )-7-((R)~4-HEA|-2-& 23] 7 2| ©1-1-U )-3a,4-T] 5| =24l

Z[b]EAFE(3,4-d][1,4] 2 AF2-1(3H) - ( (3R, 3aS)-3-((tert-Butyldiphenylsilyloxy)methyl)-7-((R)-methoxy-
2-oxopiperidine-1-YL)-3a,4-dihydrobenzol[bloxazole[3,4-d][1,4]oxazine-1(3H)-one)

o o
mCO—<:j;<::2N»\O
OA;F/A\,OTBS

SEER)-4-HEA I A 2l Pd-2-2(0.98g, 7.62mmol), SIFFAEAILL  Fo  FI}EHF FLF)(2.63g,
6.35mmol), Pdy(dba)s (0.29g, 0.318mmol), Xantphos (0.29g, 0.508mmol), T A% (4.14g, 12.7mmol) S U=
2, U5s R sta, AAjdl 9 dAl(a)olA At Wi ol Alxste], 1.5g9 a4 f4d A
£ 93, &2 51.1%°]t}.

1H NMR (400 MHz, CDCls) & 8.12-7.96 (d, J = 8.4 Hz, 1H), 6.97- 679 (m, 2H), 4.51-4.40 (dd, J = 10.5,

3.1 Hz, 1H), 4.34-4.21 (g, J = 5.0, 4.3 Hz, 1H), 4.21-4.07 (ddd, J = 9.8, 6.5, 3.2 Hz, 1H), 4.00-3.68
(m, 5H), 3.65-3.47 (dd, J = 12.1, 6.0 Hz, 1H), 3.45-3.33 (s, 3H), 2.89-2.54 (m, 2H), 2.33-1.92 (m,

2H), 1.02-0.82 (s, 9H), 0.21-0.05 (s,6H).MS(ESI) m/z 1[(M+1)+, 463.5].

HAI(D),  (3R,3aS)-3-(B| =AW E)-7-((R)-4-H| FA|-2-5 4T #H 2l H-1-Y)-3a,4-T] S| =2l Z [b] SAFE[3, 4~
d][1,4]SAF-1(3H)—=((3R, 3aS)-3-(hydroxymethyl )-7-((R)-4-methoxy—-2-oxopiperidine-1-YL)-3a, 4~
dihydrobenzo[bloxazole[3,4-d][1,4]oxazine-1(3H)-one)

o o
Haco—dN—Q—N/\LO
Oi\:\/K/OH

3}EHE (3R, 329)-3-((H ER-E e A A v e )-7-((R)-4-T SA]-2-2 40 ¥ g d-1-Y)-3a,4-t 3| =2l %
[b]&AFZE(3,4-d][1,4] S AFK-1(3H)-(1.5g, 3.24mmol), mMuzk 4.86mmol)S YEE, DMES &wW=
ataL, AAlel T2 GA(b)ellA A=dh ol wek Alxske], 0.85g9] WA AAE L, FEL2 75.0%0] 0.

' NIR (400 MHz, CDCls) & 8.10-7.87 (d, J = 8.5 Hz, 1H), 6.99-6.77 (m, 2H), 4.52-4.39 (dd, J = 10.6,

3.2 Hz, 1H), 4.32-4.21 (dd, J = 7.9, 3.5 Hz, 1H), 4.15-4.04 (m, 1H), 3.96-3.68 (m,5H), 3.58-3.45 (dt,
J =11.8, 5.4 Hz, 1H), 3.46-3.34 (s, 3H), 3.00-2.95 (t, J = 6.3 Hz, 1H), 2.80-2.61 (m, 2H), 2.15-2.01

(m, 2H).MS(ESD) m/z :[(M+1)",349.4].
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[0250]

[0251]
[0252]

[0253]

[0254]

[0255]
[0256]

[0257]

[0258]

[0259]
[0260]

[0261]

S=50dl 10-1756570

SHAl(e),  (3R,3a9)-7-((R)-4-mEA-2- 49 # 2] d-1-U)-1-54-1,3,3a, 4-Hl E&}S| = 2 Wl £ [b] SALE[ 3, 4-
dl[1,4] AR -3-A) v & -mf| e | ]Ei((3R,3aS)—7—((R)—4—methoxy—2—oxop1per1d1ne—1—YL)—1—0xo—1,3,3a,4—
tetrahydrobenzol[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl-methanesulfonate)

o jk
cho—dN N O
>/i\/om
-

3H3HE (3R, 3a8)-3- (3 EFA W E)-7-((R)~4-M EA| -2- 29 | 2] d-1-¥)-3a,4-T 5| =2 Wl [b] SAME (3, 4-
dl[1,4] S AFR-1(3H)-2(0.85g, 2.440mmol), MsC1(0.42g, 3.660mmol), Et;N(4.93g, 4.880mmol)S YZEZ, DCM
S g2 sta, AAd1 Fo dA(c)olA MEd el wEl A F38ke], 0.89g2] WM uAE don FHE
85%°] t}.

' NR (400 MHz, CDCl3) & 8.03-7.96 (d, J = 9.2 Hz, 1H), 6.94-6.89 (m, 2H), 4.59-4.44 (m, 3H), 4.05-

3.98 (m, 1H), 3.94-3.86 (m, 1H), 3.84-3.75 (tq, J = 8.5, 4.8, 4.0 Hz, 2H), 3.56-3.47 (dt, J = 11.8,
5.6 Hz, 1H), 3.44-3.40 (s, 3H), 3.17-3.12 (s, 3H), 2.83-2.62 (m, 2H), 2.17-2.03 (m, 1H). MS(ESI) m/z

O+, 427 4]

SAI(f), 2-(((35,3aS)-7-((R) -4~ EA-2-& 29 | 2| d-1-U)-1-§ 4-1,3,3a, 4-H ES] =2 Z [b] SALE
[3,4-d]1[1,4]3AA-3-L) &l )-ofo] Aol =& -1, 3-1]-2(2-(((3R, 3aS)-1-ox0-7-( (R)-4-met hoxy-2-
oxopiperidine-1-YL)-1-oxo0-1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-3~
YL)methyl)isoindoline-1,3-dione)

HECOCEQ&OW
o

335 (3R, 3a8)-7-((R)-4-H| EA-2-S 429 H g H-1-Y)-1-4-1,3, 32, 4-H ES| =2 W Z [ b ]| A (3, 4-

d][1,4] A2 -3-) W d-w EF A E Y| 0] E(0.89g, 2.087mmol), Zerolm|=Z&(0.58g, 3.130mmol)S HUB=E,
DMFE &ml2 3lar, AAd1 o GA(dDANA MEd P wel Axse], 0.79g2] WA uAE Jdx, =&
2 80%o]t}.

' NR (400 MHz, CDCls) & 8.00-7.95 (d, J = 8.2 Hz, 1H), 7.94-7.90 (dd, J = 5.5, 3.0 Hz, 2H), 7.82-

7.78 (dd, J = 5.4, 3.1 Hz, 2H), 6.93-6.87 (m, 2H), 4.69-4.63 (q, J = 6.6 Hz, 1H), 4.51-4.45 (dd, J =
10.6, 3.1 Hz, 1H), 4.28-4.21 (m, 1H), 4.11-4.03 (m, 3H), 3.93-3.86 (t, J = 10.3 Hz, 1H), 3.83-3.74
(dt, J = 12.2, 4.3 Hz, 2H), 3.55-3.47 (dt, J = 11.8, 5.7 Hz, 1H), 3.44-3.39 (s, 3H), 2.83-2.62 (m,

oH), 2.16-2.02 (m, 2H). MS(ESI) m/z :[(M1)',478.2].
SA(g), (3S,3aS)-3-(o}n] =m e )-7-((R)-4-H| EA|-2-2 49 H 2] d-1-Y)-3,3a,4-0) 3| =2l Z[b] 2 A} 2[3,4-

dl[1,4] AR -1(3H) - ((3S,3aS)-3-(aminomethy )-7-((R)-4-methoxy—-2-oxopiperidine-1-YL)-3,3a, 4~
dihydrobenzo[bloxazole[3,4-d][1,4]oxazine-1(3H)-one)

(o] o
o %
s \ NH,
OASF/L\/

313 E-2-(((3S,3a9)-7-((R)-4-H| BA|-2-& A F 7 2| Y-1-9 )-1-84-1,3,3a, 4-H E&s| = 2w 2 [b] A (3, 4-
dl[1,4]12A4-3-Y) e )-olo] A1 E#-1, 3-T]-2(0.79g, 1.655mmol), wl&olwl &=L(0.15g, 4.963mmol)S
982, JdEes gz da, AAd1l o dA(e)d wet ZzFsle], 0.45g9] WA uAE Adu, F&
78.0%°] t}.

flo

' NR (400 MHz, CDCl;) & 4.54-4.48 (dd, J = 10.5, 3.1 Hz, 1H), 4.34-4.27 (q, J = 5.8, 5.0 Hz, 1H),
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[0262]

[0263]
[0264]

[0265]

[0266]

[0267]
[0268]

[0269]

[0270]

[0271]

[0272]
[0273]

S=50dl 10-1756570

4.10-4.02 (ddd, J = 10.0, 6.9, 3.1 Hz, 1H), 3.96-3.87 (t, J = 10.3 Hz, 1H), 3.85-3.74 (ddt, J = 12.3,
8.5, 4.2 Hz, 2H), 3.22-3.06 (qd, J = 13.7, 5.0 Hz, 2H), 2.83-2.61 (m, 2H), 2.19-2.01 (m, 2H). MS(ESI)

m/z ([OH1)" 348 4],

Al (h), 5-F 2 Z-N-(((35,3a9)-7-((R)-4-H| EA|-2- S A9 A g Hd-1-Y)-1-F4-1,3,3a, 4-HEZ S| =2 %
[b]&ALZ([3,4-d][1,4] 2A}0-3-) w| &l )-E] @ H-2-F E-o}n] = (5-chloro-N-(((3S, 3aS)-7-((R)-4-met hoxy-2-
oxopiperidine-1-YL)-1-oxo-1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl)thiophene-
2-formamide)

0 ch al
cho—dNQN ST ’;ﬁ
i N —

o—\\% i

313HE(3S,3a5)-3- (o} = m ® ) -7-((R)-4-W B A -2-& v 2| d-1-U)-3, 3a,4-H 3| =2 M Z [ b ] SALE[3, 4~
dl[1,4]1SAA-1(3H)-2(0.45g, 1.295mmol), 5-FZZE]S#H-2-7}E2%4(0.32g, 1.943mmol), HATU(0.98g,
2.590mmol), Et;N(0.39g, 3.885mmol)S YEZ, DCMS €W slar, AAd1l 59 @A (gl A< ¥

upe} A zz3sfe], 0.43ge] WA nAE A3, FES 67.8%°]t}.

' NMR (400 MHz, CDCls) & 8.03-7.87 (d, J = 9.3 Hz, 1), 7.63-7.50 (t, J = 6.1 Hz, 1H), 7.44-7.36 (d,

J = 4.1 Hz, 1H), 6.97-6.78 (m, 3H), 4.51-4.30 (m, 2H), 4.05-3.89 (ddd, J = 10.2, 7.2, 3.1 Hz, 1H),
3.84-3.66 (m, 5H), 3.57-3.45 (dt, J = 11.8, 5.5 Hz, 1H), 3.44-3.38 (s, 3H), 2.89-2.53 (m, 2H), 2.23-

1.95 (m, 2H).MS(ESI) m/z :[(M+1)",492.4].

A A 13, 5-FZZ-N-(((35,3a9)-7-((S)-4-H BEA| -2-S 49 # g -1-U)-1-524-1,3,3a,4-H EZ}S| =2 Wl =
[b]&A}Z(3,4-d][1,4]2A171-3-) w & )-E] & 3 -2- 3 E-0}u] = (5-chloro-N-(((3S,3aS)-7-((S)-4-met hoxy-2-
oxopiperidine-1-YL)-1-oxo0-1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl)-
thiophene-2-formamide) (3}3H=-13) 2] A=

o 3\ cl

HiCO N—<::2—N 9 Hj;if>

( H i
Sl

33 (S)4-A o} =—3-H| EA| o D HE] g o] E((S)4-cyano-3-methoxyethylbutyrate) S 952, AAd 1204 A<=
3 wel wel AFREY,  FFES-FEZZ-N-(((3S,325)-7-((S)-4-FA-2-& 2 v A g d-1-Y)-1-F 4~
1,3,3a, 4~ HEZHI =2 Z[b]FAFE[3,4-d][1,4] SA-3-) M E)-E| 2 F-2- X Folr| =& d=t}.

' NR (400 MHz, CDCl3) & 8.22-7.86 (d, J = 8.8 Hz, 1H), 7.58-7.45 (s, 1H), 7.44-7.35 (s, 1H), 7.00-

6.68 (m, 3H), 4.50-4.35 (t, J = 11.8 Hz, 2H), 4.04-3.94 (s, 1H), 3.88-3.69 (m, 5H), 3.46-3.38 (s, 3H),
2.88-2.56 (m, 2H), 2.23-2.09 (d, J = 6.7 Hz, 2H). MS(ESI) m/z :[(M+1)+,492.4].

A 14, 5-FZZ-N-(((35,3a9)-1-&A-7-(2-F A2 ZAE-3-Y)-1,3,3a, 4-HEZH3| =2l Z [b] FAE (3,4~
dl[1,4] A3 -3-) W e E] @ A -2- £ E-o}1| = (5-chloro-N-(((3S, 3aS)-1-oxo-7-(2-oxooxazole-3-YL)-1,3,3a, 4-
tetrahydrobenzol[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl)thiophene-2-formamide) (3}&%14)2] A%
@Al(a), (3R,3a8)-3-((HEFEOWEALSA) W E)-7-(2-F A5 A E-3-9)-3a,4-U 3| =2 W 2 [b] AL (3,4~
d][1,412AF-1(3H)-=((3R,3aS)-3-((tert-butyldimethylsilyloxy)methyl)-7-(2-oxooxazole-3-YL)-3a,4-
dihydrobenzo[bJloxazole[3,4-d][1,4]oxazine-1(3H)-one)

£ T
] (o]
N— ?7N
‘\/ 075‘\/&/ oTBS
EEAEAAGT FY sEAS FYE)(0.53g, 1.276mmol ), S AE-2-2(0.20g, 2.297mmol ) ,
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[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]
[0281]

[0282]

[0283]

[0284]
[0285]

S=50dl 10-1756570

Pd,(dba);(0.06g, 0.0638mmol), Xantphos(0.06g, 0.1021mmol), EFAFAI£(0.83g, 2.552mmol)S Y&

< $Z sta, AAdl F9 WAl(a)dA AMEst Wil uhel Alxzste], 0.41g9] ©HEN 1A S
80.8%°] T},

it
ne
ST

I NMR (400 MHz, CDCl3) & 8.03-7.90 (d, J = 8.9 Hz, 1H), 7.47-7.34 (d, J = 2.5 Hz, 1H), 7.12-6.91 (dd,

J =8.9, 2.6 Hz, 1H), 4.55-4.40 (m, 3H), 4.38-4.28 (ddd, J = 6.5, 5.6, 4.0 Hz, 1H), 4.15-4.08 (ddd, J
9.9, 6.5, 3.2 Hz, 1), 4.09-3.99 (m, 2H), 3.99-3.88 (m, 3H), 1.02-0.83 (s, 9H), 0.29-0.02 (d, J =

2.8 Hz, 6H). MS(ED) m/z : (M ,420).

GA(b), (3R,3aS)-3-(Bl=FAHE)-7-(2-F 2 ALE-3-9)-3a,4-U 3 =2 M Z [ b FAFE[3,4-d][1,4] AR -
1(3H)-=((3R,3aS)-3-(hydroxymethyl)-7-(2-oxooxazole-3-YL)-3a,4-dihydrobenzo[bJoxazole[3,4-
d][1,4]oxazine-1(3H)-one)

(6] (0]
O//<N N»\O
by <: %3;»/{\/OH

35 (3R, 328)-3- (A EF- WL AL S A W) -7-(2-5 25 AHE-3-9) -3, 4-H S| =2 Wl 2 [b] SAFE (3, 4-
d][1,4]1&AF2-1(3H)-2(0.38g, 0.904mmol), TBAF(0.47g, 1.807mmol)E YEE, THFE {W= &ta, 2AAd91
Z9] SAl(b)oll A A&gk Wi wal Alxzste], 0.29¢2] WA uAE A3, &2 99.9%°|t}.

H MR (500 MHz, DMSO-ds) 67.89-7.72 (d, J = 8.9 Hz, 1H), 7.37-7.22 (d, J = 2.5 Hz, 1H), 7.19-7.08

(dd, J =9.0, 2.5 lz, 1), 5.38-5.25 (s, 1), 4.61-4.50 (m, 1H), 4.50-4.35 (m, 3H), 4.15-3.93 (m, 4H),

3.85-3.59 (m, 2H). MS(EI) m/z :(M ,306).

SA(c), ((3R,3a8)-1-2 27 (2-2 22 A} Z-3-9)-1,3, 3a, 4-E| Eg}8] =2 Wl 2 [b] AV (3, 4-d] [1,4]2A}R1-3-

o) e W EbA EALA (((3R, 3aS)-1-0x0-7-(2-ox00xazole-3-YL)-1,3,3a,4-tet rahydrobenzo[bloxazole[3,4-
d][1,4]oxazine-3-YL)methylmethanesulfonate)

0 0
O/!<N N)LO
'~ ::;Q/i\/OMs

B35 (3R, 3a9)-3- (B =2 A W & )-7-(2-2 AL A} E-3-9)-3a,4-U) 3| = 2 Wl 2 [b] A} Z([3,4-d] [1,4] AR -
1(3H)-(0.29g, 0.947mmol), MsCI(0.16g, 1.420mmol), EtsN(0.19g, 1.894mmol)S YEZE, AN 1 Fo T/

()X Mz el wep Alzshe], 0.36g9] WA AE AL, 582 98.9%°IT},

HONWR (400 MHz, DMSO-dg) & 7.88-7.76 (d, J = 8.9 Hz, 1H), 7.37-7.28 (d, J = 2.5 Hz, 1H), 7.22-7.10
(dd, J = 8.9, 2.6 Hz, 1), 4.88-4.71 (d, J = 2.8 Hz, 1), 4.69-4.52 (m, 3H), 4.52-4.36 (t, J = 8.0 Hz,
2H),4.17-3.96 (m, 4H), 3.39-3.33 (s, 3H). MS(ED) m/z :(M',384).

SAI(d), 2-(((35,3a8)-1-=A-7-(2-2 A=A} E-3-9)-1,3,3a,4-H EFS| =2 W Z [b] S AFE[3,4-d][1, 4] A
-3-d)me)ofo] Al E@-1,3-t] 2 (2-(((3S, 3aS)-1-2 A-7-(2-0x00xazole-3-YL)-1,3,3a,4-
tetrahydrobenzolbloxazole[3,4-d][1,4]oxazine-3-YL)methyl)isoindoline-1,3-dione)

0 o
?:§N4< ?Nfiz\jﬁzrgi:>
o—*
0

B35 ((3R,3a9)-1-2 A-7-(2-2 A2 &A1 Z-3-9)-1,3,3a, 4-HEZS| =2 M [b] 2A}ZE[3,4-d] [1,4] 2 A -3-
) D ed EA4EA(0.36g, 0.947mmol), EEo|n|=ZFE(0.26g, 185.22mmol)S Y&, DNFE Swl= 3dlaz,
AAd1 Fo] dA(DANA AEe Wl wet Alzxzste], 0.26g2] WA TAE o, &2 63.8%°|t}.
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[0286]

[0287]

[0288]
[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]
[0296]

[0297]

S=50dl 10-1756570

' NMR (400 Milz, DMSO-ds) 68.05-7.85 (m, 4I), 7.83-7.73 (d, J = 9.0 Hz, M), 7.35-7.24 (s, 1H), 7.20-
7.08 (d, J = 8.8 Hz, 1H), 4.79-4.59 (m, 2H), 4.51-4.36 (t, J = 7.9 Hz, 2H), 4.24-3.92 (m, 6H). MS(ED)
m/z O ,435) .

SAl(e),  (39,3a8)-3-(o}u| i ©)-7-(2- 8 A A} H-3-2)-3a, 4-T) 5| = 2 2 [b] S AN (3, 4-d] [ 1,4] A -

1(3H)-=((3S,3aS)-3-(aminomethyl)-7-(2-oxooxazole-3-YL)-3a,4-dihydrobenzo[bloxazole[3, 4~
d][1,4]oxazine-1(3H)-one)

o] [0}
A )N
(L/N ( 2 N}/()K/NH
o

3aFE2-(((35,3aS)-1-2 A-7-(2-2 A2 A} 2-3-4)-1,3,3a,4-H EZ3| = 2 X [b] A Z[3,4-d] [ 1,4] A2 -
3-)E)ofo] A E--1, 3-1]2(0.26g, 0.586mmol), WEolyl &572(0.15g, 4.686mmol)S YHZ, oS
Alelll F2] dAl(e)ll A Azt W weh Ax3te], FAE AAA FS 2EFS dor,

< &= sta, A
ARH o7 v wAe Hkgo] Yt
GAI(f), 5-EFEE-N-(((35,3a5)-1-=4  -7-(2-SA5AE-3-9)-1,3,3a2,4-H EFS| =2 Wl X [h] A Z[3,4-
dl[1,4] A7 -3-A) &) E] @ A -2- £ E-o}n| = (5-chloro-N-(((3S, 3aS)-1-0oxo0-7-(2-oxooxazole-3-YL)-1,3,3a, 4~
tetrahydrobenzol[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl)thiophene-2-formamide)

3}5HE-(3S,3a5)-3- (ol = ') “7-(2-2 28 A} Z£-3-9)-32,4-T) 3| = 2 W 2 [b] SAFE([3,4-d][1,4] A A -
1(3H) -, 5-F22E| 2 #H-2-7}224H0.12g, 0.737mmol), HATU(0.38g, 0.982mmol), EtsN(0.15g, 1.473mmol)S
AE=Z, DCM(10mD) ¥} DMF(2mD)E EFH-Evlz= sfar, A1l Fo @Al(golld M= ol whet Alxsho],
0.17g9] WM FAE dom &L 76.9%°]T}.

' NMR (400 MHz, DMSO-dg) 69.21-8.83 (t, J = 5.8 Hz, 1H), 7.95-7.78 (d, J = 8.9 Hz, 1H), 7.77-7.63 (d,

4.2 Hz, 1H), 7.31-7.26 (d, J = 2.5 Hz, 1H), 7.24-7.20 (d, J = 4.1 Hz, 1H), 7.18-7.11 (dd, J = 8.9,
Hz, 1H), 4.65-4.51 (m, 2H), 4.48-4.37 (t, J = 8.0 Hz, 2H), 4.13-3.96 (m, 4H), 3.78-3.68 (d, J =

Hz, 2H). MS(ED) m/z :(M ,449).

2.

(e}

5

8

AAe15,  2-((2-F 22" E L)-N-(((3S,3a8)-1-52-7-(3-§ AR 2 E-4-9)-1,3,3a 4-HEZ| =2l =
[b]1SAFE[3,4-d][1,4] AR -3-A) W&l ) o} A E o} m] = (2-((2-chloroethyl ) thio)-N-(((3S,3aS)-1-oxo-7-(3-
oxomorpholine-4-YL)-1,3,3a,4-tetrahydrobenzol[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl)acetamide) (&}t
B15)°] Az

o o
N N»\o
R :\<o _\;\/K,HH/\S/\/CI

3etE2-((2-F 2 2o 8 )E] ) o} EAH(2-((2-chloroethyl)thio)acetic  acid)(58mg,  0.377mmol), 3=
(3S,3aS)-3-olu] =W & -7-(3-F AR 2 Z - -4-U)-3a,4-U] 3| =2 W Z[b] SFAFZE[3,4-d][1,4] A -1(3H) - (4
Alel|19) @ Al(e) e AHE)(80mg, 0.251mmol), TEA(76.2mg, 0.753mmol), HATU(171mg, 0.452mmol)S U8 &, AA]
A1l Fo SA(g oA Aegt Bd wpef Alxste], 70mge] ¥ uAE A3, FE&2 61.3%°]0.

H NMR (400 MHz, DMSO-ds) & 8.56-8.46 (t, J = 6.0 Hz, 1H), 7.90-7.82 (d, J = 8.8 Hz, 1H), 7.09-7.04

(s, 1), 7.04-6.98 (d, J = 8.3 Hz, 1H), 4.61-4.47 (m, 2H), 4.23-4.13 (s, 2H), 4.08-3.97 (m, 2H), 3.97-
3.90 (t, J =5.1Hz, 20), 3.82-3.72 (t, J = 7.5 Hz, 2H), 3.71-3.64 (t, J = 5.1 Hz, 2H), 3.64-3.52 (ad,

J=10.3, 7.2, 5.3 Hz, 2H), 3.27-3.19 (s, 2H), 2.97-2.86 (t, J = 7.5 Hz, 2H).MS(EI) m/z I(M+,455).
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[0298]

[0299]
[0300]

[0301]

[0302]

[0303]
[0304]

[0305]

[0306]

[0307]

[0308]
[0309]

[0310]

S=50dl 10-1756570

A 16, 5-FEE-N-(((39,3a8)-1-&4-7-(3-2 AR 2 ZWU-4-9)-1,3,3a,4-H EZS| =2l % [b] LA} Z[3,4-
dl[1,4]SAA-3-A) M E) 7t 282 A 3] 2 A (5-chloro-N-(((3S, 3aS)-1-ox0-7-(3-oxomorphol ine-4-YL)-1,3,3a, 4~
tetrahydrobenzol[bJoxazole[3,4-d][1,4]oxazine-3-YL)methyl )carbamoylpyridine) (3}3&16)2] A%

0 o
O/—QN@kao e
- o—““\'/&’n H/(@/

6!

SFHE(3S,3a8)-3-0tH| e D-7-(3-S AR 2 E/-4-91)-3a , 4-U] 3| =2 Wl £ [b] SARE[3,4-d][1,4] $AH71-
1(3H)—2(60mg, 0.188mmol) (A A] ]1-4 dAl(e)d] AHE), 5-EFREIYH-2-7HTAAH(5-chloropyridine-2-
carboxylic acid)(36mg, 0.225mmol), HATU(107mg, 0.282mmol), TEA(38mg, 0.376mmol)E Y& =, AAd11 F
o] @A(g)ol A Aedh el wel Azste], 74mge] WA 1A SFES P, TES 85.85%°| ).

I NMR (300 MHz, DMSO-ds) & 9.20 (s, 1H), 8.75 (s, 1H), 8.16 (d, J = 9.1 Hz, 1H), 8.08 (d, J = 8.4 Hz,

1), 7.85 (d, J = 8.7 Hz, 1H), 7.09-6.99 (m, 2H), 4.66 (d, J = 5.4 Hz, 1H), 4.52 (d, J = 10.2 Hz, 1H),
4.19 (s, 3H), 4.05 (t, J = 9.9 Hz, 1), 3.95 (d, J = 4.6 Hz, 2H), 3.79 (s, 2H), 3.70 (s, 2H).MS(EI)

m/z TN, 458).
2ANG17, 4-Z22-N-(((35,3a9)-1-22-7-(3-2 2R E2ZH-4-U)-1,3,3a,4-HEGS| 2 X [b] A Z[3,4-

d][1,4]EA2-3-4) W & ) vl = o}u] = (4-chloro-N-(((3S, 3aS)-1-oxo-7-(3-oxomorphol ine-4-YL)-1,3, 3a, 4~
tetrahydrobenzo[bJloxazole[3,4-d][1,4]oxazine-3-YL)methy!)benzamide) (3}3517) 9] A=

~ R
O\—/N{Ej_ \/K,H ”/@CI

35 (35,3a8)-3-olr) =W 2 -7-(3-S AR EZU-4-Y)-3a,4-Y ) =2 A X[ L] ZAZE[3,4-d][1, 4] AR -

1M - (AN 19 SEA(e)e] AH=E)(60mg, 0.188mmol), FH&-FZ=ZwWlFAH(p-chlorobenzoic acid)(35mg,
0.225mmol), HATU(107mg, 0.282mmol), TEA(38mg, 0.376mmol)ES YHE =, AAd11 T GA(g)oA A=k =
WHoll mhah Al zz3ke], 72mge] WA aAQl SES V3, &2 83.68%0|T).

1H NMR (300 MHz, DMSO-dg) & 8.97 (t, J = 5.7 Hz, 1H), 7.87 (dd, J = 13.0, 8.6 Hz, 3H), 7.56 (d, J =
8.6 Hz, 2H), 7.11-6.96 (m, 2H), 4.67-4.52 (m, 2H), 4.17 (s, 2H), 4.08 (dt, J = 19.5, 6.2 Hz, 2H),
3.98-3.91 (m, 2H), 3.76 (t, J = 5.5 Hz, 2H), 3.72-3.64 (m, 2H) .MS(ESI) m/z 1[(M+23)+,480.1].

2N 418, Nl—(B—EEEE]E_?ﬂ—Z—%_‘)—NZ—(((SS,SaS)—1—%&—7—(3-%5&22%%—4—%‘)—1,3,33,4—151]_‘5_3}3]5&‘%11

Z[b]ZAE[3,4-d][1,4] A -3-L) H & ) SAfol] E(Nl—(5—chlorothiophene—Z—YL)—NZ—( ((3S,3aS)-1-ox0-7-
(3-oxomorpholine-4-YL)-1,3,3a,4-tetrahydrobenzo[bJoxazole[3,4-d][1,4]oxazine-3-YL)methyl )oxamide) (3}
E18)9] Az

GA(a), 2-(5-FEZE Q. 3-2-0}1] =)-2-22F2H(2-(5-chlorothiophene-2-amino)-2-oxalic acid)

(o]

3t E2-(5-F 2 2 E o A-2-oln] - )-2-1| & = Abgf| o] E (2-(5-chlorothiophene-2-amino)-2-methyl
oxalate)(108mg, 0.492mmol)E 10ml1e] DCMoll €& A171aL, 5mle] KOH(42mg, 0.738mmol)e] wWEHE &NS A7)t
W, ALA 2hEt wrkelal, 1IN H4kES AbshAlZl ¥, BAR FE(15mlx3)3™, FFIAUEFOE HAxA
71, =0 AZRAA, 82mge] WA uAE A, F&L 81.2%°]}.

o
s =

I NMR (400 MHz, DMSO-dg) & 12.29 (s, 1H), 6.94 (d, J = 4.2 Hz, 1H), 6.84 (d, J = 4.2 Hz, 1H). MS(ED)
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[0311]

[0312]

[0313]

[0314]

[0315]

[0316]
[0317]

[0318]

[0319]

[0320]
[0321]

S=50dl 10-1756570

m/z M ,205].

A (), N-(5-ZZ2E 2 #-2-2)-N-(((35,325)-1-& 2~7-(3-& 2 B = Z-4-9])-1,3, 32 4-H| E} 3| = 2wl %

[b] S A1E[3,4-d][1,4] AFR-3-1)ull &) S Afo}u] =(N ~(5-chlorothiophene-2-YL)-N ~( (33, 3a$)~1-ox0-7~(3
oxomorpholine-4-YL)-1,3,3a,4-tetrahydrobenzo[bJoxazole[3,4-d][1,4]oxazine-3-YL)methyl)oxamide)

) o
O/\:/{N—Q—N%O b9 s ©
O*\:\/K/NQJJ\H@

3}4HE(3S,3a8)-3-0b| e D7 (3-S5 AR 2 Z 2 -4-9)-3a,4-1) 3| =2 W 2 [b] S AFE[3,4-d] [ 1,4] $AH -
13- (A 419 @Al(e)e] 4HE)(60mg, 0.188mmol), 2-(5-F2Z-E] Q-2-0}0] )2~ 242~ (5-chloro-
thiophene-2-amino)-2-oxalic acid)(47mg, 0.225mmol), HATU(107mg, 0.282mmol), TEA(38mg, 0.376mmol)ZE ¥
52, DINS &= star, A1l T dAl(g)ddA A<t #gd wet, 7imge] WA 1AE di, F&L
74 .54%°]t},

1H NMR (300 MHz, DMSO-dg¢) & 12.35 (s, 1H), 9.41 (t, J = 6.2 Hz, 1H), 7.84 (d, J = 8.7 Hz, 1H), 7.05

(d, J =2.3Hz, 1H), 7.01 (dd, J = 8.7, 2.3 Hz, 1H), 6.95 (d, J = 4.2 Hz, 1H), 6.90 (d, J = 4.2 Hz,
1H), 4.63-4.52 (m, 2H), 4.18 (s, 2H), 4.16-4.11 (m, 1H), 4.03 (t, J = 10.2 Hz, 1H), 3.99-3.89 (m, 2H),

3.75-3.64 (m, 4H). MS(ED) m/z : (M ,506).

AN19,  N-(5-Z 223 e-2-90)-N-(((39,3a5)-1-2 A-7-(3-L 2T 2 E@—4-2])-1,3,3a, 4-H| E} 5] = 28]

Z[b] S AFE[3,4-d][1,4] A7 -3-2) W] &) L Abo}m] = (N - (5-chl oropyridine-2-YL)- -N=(((3S,3a8)-1-0x0-7-(3-
oxomorpholine-4-YL)-1,3,3a,4-tetrahydrobenzo[bJoxazole[3,4-d][1,4]oxazine-3-YL)methyl)oxamide) (3} =1
9ol Az

o 0
OQ{NQNKO g 9
of“%NﬁﬁQ’m

3}3H= (38, 3a8)-3-oH] . w D -7-(3-F AR 2 & -4-U)-3a, 4-T] 3| =2l 2 [b ] SAFE[3,4-d] [1,4] SAF -

1B -2 (A d 1ol dA(e)e]  AHE)(60mg,  0.188mmol),  2-(5-FZ =232 d-2-0}0| x)-2-5 22k (5~
chloropyridine-2-amino)-2-oxalic acid)(45mg, 0.225mmol), HATU(107mg, 0.282mmol), TEA(38mg, 0.376mmol)
£ d8®, DS &r® &tar, HAA1l T dA(glA A=d WHS wet, 76mge] WA aAE Ao,
T8-S 80.59%0] T}

1H NMR (300 MHz, DMSO-d¢) & 10.37 (s, 1H), 9.46 (t, J = 6.1 Hz, 1H), 8.53-8.44 (m, 1H), 8.14-7.98 (m,

2H), 7.86 (dd, J = 6.0, 4.3 Hz, 1H), 7.12-6.97 (m, 2H), 4.67-4.54 (m, 2H), 4.22-4.11 (m, 3H), 4.10-
3.99 (m, 2H), 3.96 (dd, J = 5.9, 4.2 Hz, 2H), 3.71 (dd, J = 11.2, 7.5 Hz, 4H).MS(ESI) m/z :[(M-

1,499 9].

2 A 420, Nl—(4—§jiiiﬂ‘é)—NZ—(((SS,335)—1—%3&—7—(3—%&51&%%—4—%‘)—1,3,33,4—E1]_E_E}%]Ei‘%1l§_[b]%

*]’%[3,4—@[1,4]*5—?7/\]—@—3—%)ﬂ]%)%’\]—O]—U]E(NI—M—Ch loropheny1)-N2-(((3S,3aS)-1-oxo-7-(3-oxomorphol ine-
4-YL)-1,3,3a,4-tetrahydrobenzol[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl)oxamide) (3-3-220) 2] A=

L |

S} (35,3a8)-3-olH) =W E-7-(3-Z AR EZH-4-9)-3a,4-0 3 S 2 Z[b] ZALZ[3,4-d][1,4] A A -
1(3H) -2 (A Al 19 SA(e) 9 AH=E) (60mg, 0.188mmo1), 2-(4-F 22 ¥ dolr] - )-2-2- 22 (2-(4-
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[0322]

[0323]

[0324]
[0325]

[0326]

[0327]

[0328]
[0329]

[0330]

[0331]

[0332]

S=50dl 10-1756570

chlorophenylamino)-2-oxalic acid)(45mg, 0.225mmol), HATU(107mg, 0.282mmol), TEA(38mg, 0.376mmol)=
52, DOME &vl= star, AAdll Fo SA(g)Y 7] el weEk, 68mge] WA 1AE dom, F&
72.26%°]t}.

fo o

H MR (300 MHz, DMSO-dg) & 10.88 (s, 1H), 9.34 (s, 1H), 7.93-7.83 (m, 3H), 7.44 (d, ] = 8.7 Hz, 2H),
7.10-7.00 (m, 2H), 4.60 (dd, J = 14.2, 8.4 Hz, 2H), 4.19 (s, 3H), 4.11-3.91 (m, 3H), 3.70 (¢, J = 5.1
Hz, 4H) MS(ESD) m/z :[(M+1)',501.2].

2A 421, 1-(5-F2Z2E L H:-2-9)-3-(((3S,3a5)-1-22-7-(3-ZAE2ZY-4-Y9)-1,3,3a,4-HEZS| =2 %
[b]2AFE[3,4-d][1,4]13A+21-3-9) W &l )¢ o} (1-(5-chlorothiophene-2-YL)-3-(((3S, 3aS)-1-oxo-7-(3-
oxomorphol ine-4-YL)-1,3,3a,4-tetrahydrobenzolbloxazole[3,4-d1[1,4]oxazine-3-YL)methyl)urea) (3+g&21)
o] Ax

o o
~ 3
(o} N- N
s <:207\:\/& “IH <\SJ/CI

3}3HE(3S,3a8) -3~ = -7~ (3-S AR EZT-4-Y)-3a,4-T 3 =2 W Z[b] FAIE[3,4-d][1,4] SAFI -
1H) - (A ell1e] @A(e)9] 4HE)(98mg, 0.307mmol)S 10m1e] DCMe| &3fA]7]aL, TEA(46mg, 0.45mmol)E #
78k, Ar X EElaL,  ojolx wlAae  ZAFIA 2-F 2 Z-5-Elod o]~ Aol o] E(2-chloro-5-
thienylisocyanate)(58.8mg, 0.368mmol)S 7}, A2o|A 3}t wwkA]7|H | TLC(DCM/MeOH=10/1) & W&
< EY""sta, wkgeol " F, et AR &uiE FdaE oW, ZHARvEIHY
(DCM/MeOH=100/1)Z R &ato], 87mge] WA uAS A3, F&L& 59.2%0]T}.

I NIR (400 MHz, DMSO-ds) & 9.83 (s, 1H), 7.85 (d, J = 8.7 Hz, 1H), 7.08-6.99 (m, 2H), 6.81-6.73 (m,
2H), 6.25 (d, J = 4.1 Hz, 1H), 4.54 (dd, J = 12.1, 6.2 Hz, 2H), 4.17 (s, 2H), 4.08-3.98 (m, 2H), 3.97-
3.91 (m, 2H), 3.72-3.65 (m, 2H), 3.58 (t, J = 5.4 Hz, 2H).MS(ESI) m/z 1[(M+23)+,501.3].

AA 22, 1-(4-FZ 23 9)-3-(((35,325)-1-S2-7-(3-F AL 2ZU-4-U)-1,3,3a,4-H ESS| =2 Z[b]SA}
Z£(3,4-d][1,4]12AF8-3-4 )W &) 9-d o} (1-(4-chlorophenyl )-3-(((3S, 3aS)-1-ox0-7-(3-oxomorphol ine-4-YL)—
1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl)urea) (3}3+=22) 2] A%

o 0
0/_/<N QN Fo
Al e U

I
3}8HE(35,3a9)-3-0}1] W € -7-(3-2 AR 2 Z2-4-2)-3a 4-T| 3| =2 ¥l Z [ b] S AFE[ 3, 4-d] [ LA} 7 -
1(3H) -2 (A A 12| Al (e) 9 A=) (60mg, 0.188mmol ), 43}—%§§Jﬂgou Jo}u] o] E (P-

chlorophenylisocyanate)(35mg, 0.225mmol), TEA(28mg, 0.282mmol)E ¥YEE, DOME &v|2 3Faz, AA|d219)
A Mgk Whiol whel, 75mge] WA SIFtES dow, F82 84.4%°]T}.

1H NMR (300 MHz, DMSO-ds) & 8.75 (s, 1H), 7.84 (d, J = 8.6 Hz, 1H), 7.44-7.37 (m, 2H), 7.29-7.21 (m,
2H), 7.06-6.96 (m, 2H), 6.58 (s, 1H), 4.55 (d, J = 7.2 Hz, 2H), 4.16 (s, 2H), 4.06-3.98 (m, 2H), 3.96-
3.89 (m, 2H), 3.70-3.62 (m, 2H), 3.57 (s, 2H). MS(ESI) m/z 5[(M+23)+,495.3].

2] e)23, 5-FZZ-N-(((35,3a9)-1-Fa-7-(2-Favo]| H&31-1-¢)-1,3,3a, 4-HEH3| =2 [b] A
[3,4-d][1,4]13AA-3-<)H &) E] 2 :-2-EZ E-o} 1] = (5-chloro-N-(((3S, 3aS)-1-oxo-7-(2-oxopiperazine-1-YL)-
1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl)thiophene-2-formamide) (3} =23) 9

e

SA(a),  4-((3R,3aS)-3-((HERETIH A ) S A )W E)-1-54-1,3,3a, 4-H Eg}s| = 2l 2 [b | SAFE[3,4-
d11,4]&AR-7-9)-3-F A vpo] 3 2} R -1-9 A 7F 2 3520 7] o] E (4-((3R, 3aS)-3-((tert-
butyldimethylsilyl)oxy)methyl)-1-oxo-1,3,3a,4-tetrahydrobenzol[bloxazole[3,4-d][1,4]oxazine-7-YL)-3~
oxopiperazine-1-benzyl carboxylate)
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[0333]
[0334]

[0335]

[0336]

[0337]
[0338]

[0339]

[0340]

[0341]
[0342]

[0343]

[0344]

S=50dl 10-1756570

o 0

4 <i:} Mo
cbz—N N N

L 5 :;V&/OTBS

SHFEA(E Al A1 =9 sh3tE U3 (2g, 4.83mmol), 3~ vlo]H gl A L2 o] E(3-
oxopiperazinebenzylformate)(1.7g, 7.25mmol), BFFAM£(3.935g, 0.012mol), Pds(dba);(0.31g, 0.338mmol),

Xantphos(0.28g, 0.483mmol)E YEZ, AAd1 T2 dA(a)dlX AM&dt W] wal A x35ke], 1.049g2] W]
A DAE DL, 82 38.2%°]t).
1H NMR (400 MHz, CDCls) & 8.03 (d, J = 8.7 Hz, 1H), 7.41-7.32 (m, 5H), 6.94 - 6.86 (m, 2H), 5.19 (s,

2H), 4.46 (dd, J = 10.5, 3.2 Hz, 1H), 4.32 (s, 2H), 4.28 (dd, J = 11.2, 4.8 Hz, 1H), 4.11 (s, 1H),
3.91 (dd, J = 8.2, 3.0 Hz, 3H), 3.88 - 3.82 (m, 2H), 3.71 (s, 2H), 0.89 (s,9H), 0.11 (d, J = 2.6 Hz,

6H). MS(ED) m/z : (M ,567).

‘ﬂﬁ](b) 4-((3R, 335)—3—(3]':E/\] HE)-1-2%2-1,3,3a,4-HEHS| =2 Z[b]SAE[3,4-d][1,4] 2AA-7-
el)-3-2 A glo]H g Rl -1-H A 72 B2l gl o] E (4-((3R, 3aS)-3- (hydroxymethyl)-1-oxo-1,3,3a,4-
tetrahydrobenzo[b]oxazole[S,4—d][1,4]oxaz1ne—7—YL)—3—oxop1peraz1ne—1—benzy1 carboxylate)

o o
/ i )ko
Cbz—N N%i E%N
o %OH
s

5}gh=4-((3R, 3a8)-3-((H EF-Erv& )
il

dl[1,4] SAF-7-9 ) -3~ A5} o] 5 2} 7 - 1‘7@%%?‘_31101‘5( 049g, 1. 85mmol) EﬂEE}—?—%}% F 528l
Z(IM, 3.7mD)E Y82, Al Fo TdA(b)dA A&Es Wi wef Alzxzste], 0.81ge] WA uAE A,

TELS 96.68%¢]T}.

'H NIR (400 MHz, CDCl3) & 8.03 (d, J = 8.7 Hz, 1H), 7.42-7.30 (m, 5H), 6.92 (d, J = 2.2 Hz, 1H), 6.88

(dd, J = 8.7, 2.3 Hz, 1), 5.19 (s, 2H), 4.47 (dd, J = 10.6, 3.2 Hz, 1H), 4.34-4.28 (m, 3H), 4.14
(ddd, J = 10.1, 7.0, 3.2 Hz, 1H), 3.95 (dd, J = 12.3, 4.3 Hz, 1H), 3.85 (ddd, J = 16.2, 13.6, 7.2 Hz,
4H), 3.71 (s, 2H). MSC(ED) m/z :(M+,453).

A (), 4-((3R,3aS)-3-((HE &I ILA)HE)-1-24-1,3,3a,4-HE3| =2l 2 [b]2AFE(3,4-d][1,4] A}

A-7-2)-3-2 4o ¥ g} -1-H A 7} 2 B2 ¢ o] E (4-((3R, 3aS)-3-((methylsul fonyloxy)methyl )-1-oxo-
1,3,3a,4-tetrahydrobenzol[bloxazole[3,4-d][1,4]oxazine-7-YL)-3-oxopiperazine-1-benzyl carboxylate)

o o
}ko
cbz—N  N—C \>7N
s o :%OMS

318 24-((3R,3a9)-3- (3| =EA W &)-1- 4-1,3,3a,4-H| E} S| =2l 2 [b] SAE[3,4-d] [1,4] AR -7-9) -
3ol -1-wlA 725 0] E(0.946g, 2.088mmol), 3}H|er& £ (0.359g, 3.13mmol), TEA(0.422g,
4.18mmol) & HRE, Al Fo GA(c)NA Azt Wil wel Axste], 0.916g] WA 1AE Fi, F
& 82.52%°|t}.

'H NIR (400 MHz, CDCl3) & 8.03 (d, J = 8.8 Hz, 1H), 7.42-7.30 (m, 5H), 6.91 (d, J = 2.2 Hz, 1H), 6.87

(dd, J = 8.8, 2.2 Hz, 1), 5.19 (s, 2H), 4.47 (dd, J = 10.6, 3.2 Hz, 1H), 4.34-4.28 (m, 3H), 4.14
(ddd, J = 10.1, 7.0, 3.2 Hz, 1H), 3.95 (dd, J = 12.3, 4.3 Hz, 1H), 3.90 (ddd, J = 16.2, 13.6, 7.2 Hz,
4H), 3.73 (s, 2H), 3.28 (s, 3H). MS(EI) m/z :(M+,531).

HA(d), 4-((3S,3a9)-3-((1,3-t)gAl-oto] A1 E-2-Y) M E)-1-54-1,3,3a, 4-H EZ}S| EZ W [b] SAFE
[3,4-d][1,4] AR -7-L)-3-S A o] H & - 1-Hl A 7} 2 52 g o] E (4-((3S,3a5)-3-((1,3-dioxo-isoindol-2
YL)methyl)-1-oxo-1,3,3a,4-tetrahydrobenzol[bloxazole[3,4-d][1,4]oxazine-7-YL)-3-oxopiperazine-1-benzyl
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[0345]
[0346]

[0347]

[0348]

[0349]
[0350]

[0351]

[0352]
[0353]

[0354]

[0355]

S=50dl 10-1756570

carboxylate

o o)
Cszifﬁ{szwﬁijl/No
o

zﬂ%%4(wR3ﬁ)3((ﬂ%. TIdeANHE)-1-22-1,3,3a,4-H EFS =2 M Z[b] A E[3,4-d][1,4] A2 -
7-4)-3-L Ao e} -1-H A2 B A G o] E(0.916g, 1.725mmol), ZEo|u|=ZHE (0.479g, 2.558mmol)S 9
BE, éﬂllswlﬂmMWWﬂigé Wl whel Az, 0.794g2] WA uAE A3, &2 79.1%°] ).

' NMR (400 MHz, CDCl3) & 8.00 (d, J =8.6 Hz, 1H), 7.90 (dd, J = 5.3, 3.1 Hz, 2H), 7.78 (dd, J = 5.5,

3.1 Hz, 2H), 7.42-7.32 (m, 5H), 6.95-6.86 (m, 2H), 5.18 (s, 2H), 4.64 (dd, J = 12.2, 6.6 Hz, 1H), 4.47
(dd, J = 10.6, 3.1 Hz, 1H), 4.31 (s, 2H), 4.23 (dd, J = 14.3, 6.8 Hz, 1H), 4.06 (ddd, J = 11.7, 8.7,
4.3 Hz, 2H), 3.92-3.81 (n,3H), 3.70 (s,2H). MS(ED) m/z : (M ,582).

SA(e),  4-((35,3a9)-3-(obu] :mm| & )-1-8 21,3, 3a, 4- ] E 23] =2 2 [b] S A3, 4-d] [1,4] A -7-2)-

3= Aoy gl -1-wl A 7L 2 E- A g o] E (4-((3S,3aS)-3-(aminomethyl)-1-oxo-1,3,3a,4-
tetrahydrobenzol[bJloxazole[3,4-d][1,4]oxazine-7-YL)-3-oxopiperazine-1-benzyl carboxylate)

(o] (0]
Cbsz/_qN N»\o
— :zo\}’i\/NHz
8}3HE4-((3S,3a5)-3-((1,3-T] ZAl-olo] 2l E-2-U ) W& )-1-8 21,3, 3a,4-E| E&} | =2 Ml 2 [b] SAE[3, 4~
d][1,4]1 A -7-9 )-3-2 & 5}o] H 2} 7] 1@@% ﬁglﬂzijg 1.25mmol), 2Imle] wlEolwlebz g &-of
S 952, A1 F9 dAl(e)dlA Medt We wEl Axste, AAE AXA @ 2ES I3, FAHA

o= the Tl wge] ¥t

A1), 4-((3S,3a9)-3-((5-EF 2 ZE| 2 d-2-oln =)W & )-1-%4-1,3,3a,4-HEZS| 2 X [b ]| FAFE[3,4-
dl[1,4] SAF-7-Y) -3~ 2 vfo] H - 1-M A 7} 2 52 | o] E (4-((3S,3aS)-3-((5-chlorothiophene-2-
amide)methyl)-1-oxo-1,3,3a,4-tetrahydrobenzol[bloxazole[3,4-d][1,4]oxazine-7-YL)-3-oxopiperazine-1-
benzyl carboxylate)

0 0
Cbzh{<g%<2%N>X\o w B &
e O—\:\/& N”/@
o

old WA ZE4-((38,3a8)-3-(obv] =m €l )-1-2-2-1 3, 3a,4-H EFS| =29l % [b] SAE[3,4-d] [1,4] AR -
7-A)-3-=2 Ao HHZ-1-H AT E B A Yol E, 5-FE2ZEQA-2-93EX=2(0.2g, 1.lmmol), TEA(0.186g,
1.84moNE YE=Z, Al Fo SA(D)AA &g el wef Alzste], 0.44ge] WA S3ES 91, 2
SA 9] FE-E 58.9%0] ).

1H NMR (400 MHz, CDCls) & 7.99 (d, J = 8.7 Hz, 1H), 7.40-7.32 (m, 6H), 6.92 - 6.85 (m, 3H), 6.77 (s,
1), 5.18 (s, 2H), 4.53 (dd, J = 10.5, 3.1 Hz, 1H), 4.50--4.42 (m, 1H), 4.31 (s, 2H), 4.02-3.93 (m,
1), 3.90-3.78 (m, 5H), 3.70 (s, 2H). MS(ESD) m/z :(M,597).

HAl(g), 5-FZ2-N-(((35,3a8)-1-&A-7-(2-ATo|Hgx-1-¢U)-1,3,3a, 4-EH| E}s| =2l Z [b] SAME[3,4-
d][1,4]18AH2-3-2) M E) ] @ A -2-F E-o}n] = (5-chloro-N-(((3S, 3aS)-1-0x0-7-(2-oxomorphol ine-1-YL)-
1,3,3a,4-tetrahydrobenzo[bJoxazole[3,4-d][1,4]oxazine-3-YL)methyl)thiophene-2-formamide)
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[0356]
[0357]

[0358]

[0359]

[0360]
[0361]

[0362]

[0363]

[0364]
[0365]

[0366]

[0367]

S=50dl 10-1756570

o o]
HN[4L<CQ%N»\O St
N/ o—$¥/\/HW/§;K

o)

3}HE4-((35,3a9)-3-((5-F 2 ZE| e H-2-olu| =) v & )-1-%4-1,3,3a, 4-H| ES}S| =2 Wl 2 [b] FALE (3, 4-
d][1,4]1 AR -7-Y)-3-2- L vto| 2} A -1-H A 71 2 B2 g o] E(0.86g, 1.45mmol)E 20ml1e] DCMell &&jA]7]aL,

ooz~ wjxZ WZAIZIH, 6.5mle tWEdulol=E Hulsta, B4 Efto]|EFgto|=oHH o] E(1.84ml,
14.47mmol)E "#H ¥ow, TLC(DCM/MeOH=10/1)2 WF$-& HYEHsla, wkgo] A" % 20mlo &2 7}
i, BEAAFIAL, 48 DONE FE(10mlx3)3H, 7148 A7, FFIEFeZ AZXATIY, J

N R JQLUHE Sk uim, ZEaZetE 18 9] (DCM/MeOH=30/1)E Z&sted, 0.55¢g9] WA 115 A
i, FE2 82.6%°]t).

'H NIR (400 MHz, DMSO-ds) & 9.00 (t, J = 5.7 Hz, 1H), 7.83 (d, J = 8.4 Hz, 1H), 7.71 (d, J = 4.1 Hz,

1), 7.21 (d, J = 4.1 Hz, 1H), 6.99-6.91 (m, 2H), 5.76 (s, 1H), 4.65-4.50 (m, 2H), 4.13-3.98 (m, 2H),
3.72 (t, J = 5.5 Hz, 2H), 3.55 (t, J = 5.7 Hz, 2H), 3.37 (s, 2H), 3.00 (t, J = 5.4 Hz, 2H). MS(ESI)

m/z [ (1), 463.3].

AAel24,  5-FRE-N-(((3S,3a8)-7-(4-M & -2-F & vpo] H 2R -1-2)-1-524-1,3, 32, 4-H E}s| =2l 2 [b] 5
A E£(3,4-d][1,4]1 A -3-2) W & ) E] @ A -2-F -0} 1] = (5-chloro-N-(((3S,3aS)-7-(4-methyl-2-oxopiperazine-
1-YL)-1-o0x0-1,3,3a,4-tetrahydrobenzo[bJoxazole[3,4-d][1,4]oxazine-3-YL)methyl)thiophene—2-

formamide) (8}3}&24) 9] A=

~ -
,NL/N AQ:T \/z/n Mc
o]

3}eE-22(78ng, 0.168mmol)E 10ml o] wlgho] fajA)7]aL, 37%94 FEU ] =(formaldehyde) <& (21mg,
0.253mmol), EgolEAF23%E A YEF(0.143g, 0.674mmol) S H7FskH, TLC(DCM/MeOH=10/1)& wh
TUE P, wgo] gAE T, 1mle & #H7shH, EAR %%(mmlxs)é}i, F71°E FHAITIH, F
AGEFoR Az, &ujE Fwa] Wi, Za=ntE 289 (DCM/MeOl=30/1)E X Bato], 56go] WAy
5 don, F&2& 69.8%°]t}.

m &y op
ot o

A

1H NMR (400 MHz, CDCls) &6 7.99 (d, J = 8.6 Hz, 1H), 7.34 (d, J = 4.0 Hz, 1H), 6.90 (dd, J = 6.2, 4.0
Hz, 31), 6.79 (t, J = 6.1 Hz, 1H), 4.49 (ddd, J = 16.7, 10.4, 4.5 Hz, 2H), 4.04-3.94 (m, 1H), 3.92-
3.74 (m, 3H), 3.69 (s, 2H), 3.31 (s, 2H), 2.84 (s, 2H), 2.44 (s, 3H) MS(EI) m/z 1(M+,476).

AAH25, 5-FZ2-N-(((3S,3aS)-7-(4-o EB-2-F A4 u}o| H & -1-¥)-1-%2-1,3,3a,4-HEZH3| =2 = [b] S
AFZE[3,4-d][1,4] A A -3-9) v € ) E] @ #Hl-2-F E-o}u] = (5-chloro-N-(((3S, 3aS)-7-(4-ethy1-2-oxopiperazine—
1-YL)-1-ox0-1,3,3a,4~-tetrahydrobenzo[bJoxazole[3,4-d][1,4]oxazine-3-YL)methyl)thiophene-2-

formamide) (3}3}H& 25)9] A%

o] o]
NI d oo e
O &

3}3E-22(40mg, 0.086mmol), oFAE 2] =(acetaldehyde)(5.7mg, 0.13mmo), EgolAEAFLZIELE UEH
(74mg, 0.35mmol)S A 2404 M &3t el wel A Z3ke], 26mge] WA nAE A, &L 62.3%°]c}.
H NMR (300 MHz, CDCl5) & 7.97 (d, J = 8.8 Hz, 1H), 7.36 (d, J = 3.4 Hz, 1H), 7.17 (s, 1H), 6.90 (d, J
= 6.4 Hz, 3H), 4.45 (dd, J = 13.7, 8.2 Hz, 2H), 3.97 (s, 1H), 3.88-3.72 (m, 3H), 3.66 (s, 2H), 3.30
(s, 2H), 2.81 (s, 2H), 2.53 (d, J = 7.1 Hz, 2H), 1.14 (t, J = 6.9 Hz, 3H). MS(EI) m/z : (M ,490) .

AN 26, 5-FZZ-N-(((35,3a8)-1-22-7-(2-& 2-4- (X2 3| =) I H 2} 7-1-2)-1,3,3a,4-H E&} 3] = =4
Z[b]2AE(3,4-d][1,4]&A72-3-) M &) E] @ A -2-F E-o}n = (5-chloro-N-(((3S, 3aS)-1-0x0-7-(2-ox0-4-
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[0368]
[0369]

[0370]

[0371]

[0372]
[0373]

[0374]

[0375]

[0376]

[0377]

[0378]

[0379]

S=50dl 10-1756570

(formaldehyde)piperazine-1-YL)-1,3,3a,4~tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-3-
YL)methy!)thiophene-2-formamide) (3}3& 26)9] A=

o o
e < %0 cl
Ph—s-N N N g o
i i
o N4
o
)

3}3E-22(40mg, 0.086mmol)= 5mle] DMFo &3fA]|7]ar, olo]lx wjA=E WzHA7]W | TEA(16.7mg, 0.156mmol)=
H7bstar, @bl d (benzenesul fonyl chloride)(18.3mg, 0.104mmol)& 3] @7 Womn], ofo]x ujx
S Aw3ta 3hEF v-SA7)™, TLC(DCM/MeOH=10/1) & ¥+$-S E'_qaﬂém, 2ol - E 3 10mle ES
A7rel |, EAR FE(8mlx3)3til, f717%0s WA, FESAUEReR Axsta, &iE s Ui, Z
A3 2 wkE 723 (DCM/MeOH=50/1) & X1 33to], 30mge] WA} 3AE i1, #"% 57.6%°]t}.

I NR (300 MHz, DMSO-ds) & 8.98 (s, 1H), 7.77 (dd, J = 27.8, 19.6 Hz, 7H), 7.19 (s, 1H), 6.80 (s,

20), 4.53 (s, 2H), 4.02 (s, 2H), 3.73 (s, BH), 3.60 (s, 3H). MS(EI) m/z 1(M+,490).

AN 27, 5-FEE-N-(((38,3a8)-1-52-7-(2-8 2-4-( g ) I # g} 0-1-9)-1,3,3a, 4-H EF S =28l %
[b]1&AFZE([3,4-d][1,4]2A31-3-2) w &l ) E] @ #l-2-Z E-o}n] = (5-chloro-N-(((3S, 3aS)-1-ox0-7- (2-0x0-4-
(methanesulfonyl)piperazine-1-YL)-1,3,3a,4-tetrahydrobenzol[bJoxazole[3,4-d][1,4]oxazine-3-
YL)methyl)thiophene—2-formamide) (3}g& 27)9] A%

o o
Q Ko cl
—S-N NQN H s
e OOz
o

3}3tE22(40mg, 0.086mmol)= 5mle] DMFell &&A]7]aL, ofolx~ WA= WdZHA|7]9, TEA(16.7mg, 0.156mmol)Z
A7retal, AstHletExd(11.9mg, 0.104mmol)S 3] @4 Wom, HAA 26004 A&g Wi we}l Az}
o], 40mge] WA uAE 1, F&LS 85.6%¢| .

I NMR (400 MHz, DMSO-ds) & 9.00 (t, J = 5.9 Hz, 1H), 7.86 (d, J = 8.7 Hz, 1H), 7.71 (d, J = 4.1 Hz,

M), 7.21 (d, J = 4.1 Hz, 1), 7.02 (d, J = 2.3 Hz, 1H), 6.98 (dd, J = 8.7, 2.3 Hz, 1H), 4.58 (dd, J =
15.7, 7.0 Hz, 2H), 4.13-4.01 (m, 2H), 3.93 (s, 2H), 3.73 (q, J = 4.9 Hz, 4H), 3.57-3.51 (m, 2H), 3.05

(s, 3H). MSED) m/z :(M ,540).
A28, N-(((3S,3a8)-7-(4-oFAE-2-3- A v}o] ¥ 2} 21-1-Y ) 1-2%-1,3,3a, 4-El E}S| = 2 Wl Z [ b] A (3, 4-

d][1,4]18A-3- 01)UﬂEJ)5—:1§2§iE]O 1-2-3 Zo}n] = (N-(((3S,3aS)-7-(4-acetyl-2-oxopiperazine-1-YL)1-
d

oxo0-1,3,3a,4-tetrahydrobenzo[bJ]oxazole[3,4-d][1,4]oxazine-3-YL)methyl)5-chlorothiophene-2-

carboxamide) (8-328) 9] A=

! /_40 3ko cl
)hNLJN (:i:}/\/mriij

3}3E22(40mg, 0.086mmol)E  5Smle] DMFell  &3fAl7]a, TEA(16.7mg, 0.156mmol), A3felAl€ (acetyl
chloride)(18.3mg, 0.104mmol)E, AA 26014 A&t Whel wel A|F5ke], 27mge] WA uAS AL, 5
2 62%0|t}.

1H NMR (400 MHz, CDCls) & 7.99 (t, J =9.2 Hz, 1H), 7.35 (d, J = 3.8 Hz, 1H), 7.04-6.82 (m, 4H), 4.59-
4.44 (m, 2H), 4.34 (d, J = 38.9 Hz, 2H), 4.03-3.92 (m, 2H), 3.85 (d, J = 10.5 Hz, 4H), 3.71 (dd, J =
20.5, 15.1 Hz, 2H), 2.16 (s, 3H). MS(EI) m/z 5(M+,504).

AAe29,  N-(((3S,3a8)-7-(4-1l A -2 2 vpo] H 1 -1-¢ ) 1-%42-1, 3, 3a, 4-H Ed} s =2l £ [b] SARE[3,4-
dl[1,4]1SA-3-9) e )5-F 2 2 E] & -2~ Z F-o} ] = (N-(((3S, 3aS)-7-(4-benzyl-2-oxopiperazine-1-YL) 1~

oxo-1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl)5-chlorothiophene-2-
formamide) (8}3E29) 9] A=
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[0380]
[0381]

[0382]

[0383]

[0384]

[0385]
[0386]

[0387]

[0388]

[0389]
[0390]

[0391]

S=50dl 10-1756570

o] o
Bn*N/_qNAQ*N»\O i B o
S o;\/kN”/gj
)

3}3H222(30mg, 0.065mmol)=S  5mle] DMFel 83iA)7]aL, TEA(13mg, 0.13mmol), wZA B Zujo]=(11.1mg,
0.065mmol) &, AA|d|260A &g Wi we} Axstoe], 28mge] WA RAE di, &S 78%0|t}.
1H NMR (400 MHz, CDCls) & 7.97 (d, J = 8.4 Hz, 1H), 7.34 (t, J = 4.2 Hz, BH), 7.32-7.27 (m, 1H), 7.04

(t, J = 5.9 Hz, 1H), 6.94-6.83 (m, 3H), 4.45 (ddd, J = 17.0, 10.9, 4.3 Hz, 2H), 4.00-3.91 (m, 1H),
3.86-3.69 (m, 3H), 3.63 (d, J = 8.7 Hz, 4H), 3.31 (s, 2H), 2.80 (t, J 5.3 Hz, 2H). MS(ED) w/z

(M ,552) .

A A 30, 5-FZZ-N-(((35,3a9)-7-(N-H o} Eolrn] =) -5 41,3, 32, 4- Bl ESS| =2 M Z [b] SAFE[3, 4~
dl[1,4] A -3-) &) E] @ A -2-E Zo}n| = (5-chloro-N-(((3S,3aS)-7-(N-methylacetamide) 1-oxo-1, 3, 3a, 4~
tetrahydrobenzolbloxazolel[3,4-d1[1,4]oxazine-3-YL)methyl)thiophene-2-formamide) (3}g&30) 2] A%
SA(a),  N-((3R,3a8)-3-(((HEF-ErvE L) SA)WE)-1-54-1,3,3a, 4-H EZFS| =2l £ [b] SAHE[3, 4-
dl[1,4] AR -7-) -0} Eo}r] = (N-((3R, 3aS)-3-(((tert-butyldimethylsilyl)oxy)methyl)-1-oxo-1,3,3a,4~
tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-7-YL)-acetamide)

4
HN N9
}’J\/OTBS
o

EEAAAGL T 3gEY T3 (1g, 2.42mmol), oFAEom=(0.214g, 3.62mmol), EHAMAIER(1.967g,
6.04mmol), Pd,(dba); (0.155g, 0.169mmol), Xantphos(0.1l4g, 0.242mmol)S YEE, AAd1 9 @A (a)olA

At W whel Az, 0.687g2] WA UAE AL, &2 72.56%°] ).

' NMR (400 MHz, CDCls) & 7.88 (d, J = 8.7 Hz, 1H), 7.42 (d, J = 2.3 Hz, 1H), 7.24 (s, 1H), 6.88 (dd,

J =18.8, 2.3 Hz, 1H), 4.44 (dd, J = 10.5, 3.2 Hz, 1H), 4.27 (td, J = 6.0, 4.1 Hz, 1H), 4.09 (ddd, J =
9.8, 6.5, 3.1 Hz, 1H), 3.98-3.83 (m, 3H), 2.16 (s, 3H), 0.89 (d, J = 2.9 Hz, 9H), 0.10 (d, J = 2.6 Hz,

6H) MS(ED) m/z : (M ,392).

©1(b),  N-((3R,3aS)-3-(((BEFEUvd )& A v E)-1-42-1,3,3a, 4-H ESS| S 2 2 [b] A E (3, 4-
dl[1,4] A -7- ) -N-H| &l o} A Eo}u] = (N-( (3R, 3aS)-3-(((tert-butyldimethylsilyl)oxy)methyl)-1-oxo-
1,3,3a,4-tetrahydrobenzo[bJloxazol e[3,4—d][1,4]oxaz1ne—7—YL)—N—methylacetam1de)

0 0
—X R
/ :—QOT}/i\/OTBS

S} EN-((3R,3a9)-3-(((HEF e dd) S AW E)-1-84-1,3,3a,4-HE S| =2 2 [b] SAFE (3,4~
d1[1,4]SAA-7-Q)-okA| Eo}n| =(0.685g, 1.747mmol)E20mle] THFO &ajA|7]aL, ofolx H£E w2z WYzhA
71m, 60%°] NaH(0.14g, 3.495mmol)E F7FstaL, ofo]x wj~E AASI], A-LolA 30min wykslm, ofo]x &
E wl2g YA o, olo] @ st El(0.496g, 3.495mmol)E HH3] "Wy Wou A& 88 Asia, A2
A 3hEet WHAlZ], TLC(PE/EA=1/1) & WHg-& EUEHslar, vhgo] $hdd &, 1mle & HUlste] ©@+
A, FAR FE(10mIx3)staL, F714<S FHAZIH, F73 LME% 2 AzA7 A, gvE FTE U,
Zrel A 2o E 289 (PE/EA=3/1)E R &date], 0.618g2] WA AS A, F8LS 87.11%0]t}.

HNMR (400 MHz, CDCl3) & 8.02 (d, J = 8.5 Hz, 1H), 6.84 (dd, J = 8.6, 2.3 Hz, 1), 6.79 (d, J = 2.1

Hz, 1H), 4.49 (dd, J = 10.5, 3.2 Hz, 1H), 4.30 (dd, J = 10.1, 5.8 Hz, 1H), 4.13 (ddd, J = 9.8, 6.5,
3.3 Hz, 1H), 3.98-3.85 (m, 3H), 3.22 (s, 3H), 1.89 (s, 3H), 0.90 (s, 9H), 0.11 (d, J = 2.3 Hz,

6H) MS(ED) m/z : (M ,406).
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[0392]

[0393]
[0394]

[0395]

[0396]

[0397]

[0398]

[0399]

[0400]

[0401]
[0402]

[0403]

[0404]

S=50dl 10-1756570

Al (e, N-((3R,3aS)-3- (3| =Z A&l )-1-2-2-1,3,3a,4-H E}S| = 2 Ml £ [b] A3, 4-d] [1,4] A -7-
) -N-H| o} M| E o} ] = (N-( (3R, 3aS)-3-(hydroxymethyl)-1-oxo-1,3,3a,4-tetrahydrobenzo[bloxazole[3, 4~
d][1,4]oxazine-7-YL)-N-methylacetamide)

o o
4<4H<:?N)Ko

# ogg”’K/OH

N-((3R,3aS)-3-((HEFHuvedd)SA)HE)-1-52-1,3,3a,4-HEZ3| =2 M Z[b] SAE(3,4-d][1,4] S
AP -7-L)-N-t & o} | Eolr| =(0.617g, 1.52mmol), TBAF(IM, 2ml1)E 922, AAd1 F2o wA(b)AA A&
3k WhHo) whel Al Z28te], 0.384ge] WAl TAE A, FHL 86.53%0] ).

HONMR (300 MHz, DMSO-ds) & 7.87 (d, J = 8.5 Hz, 1H), 7.05-6.91 (m, 2H), 5.32 (t, ] = 5.7 Hz, 1H),
4.62-4.50 (m, 1H), 4.45 (d, J = 4.8 Hz, 1H), 4.05 (d, J = 5.9 Hz, 2H), 3.82-3.62 (m, 2H), 3.10 (s,
3M), 1.77 (s, 3H). MS(ED) m/z : (M ,292).

SA(d),  ((3R,3aS)-7-(N-wH oA Eopn| = )-1-24-1,3,3a, 4-H ES}S] =2 Wl 2 [b] SAFE[3,4-d] [ 1, 4] S54RI -
3-d)w e el F | o] E(((3R,3aS)-7-(N-methylacetamide)1-oxo-1,3,3a,4-tet rahydrobenzo[bloxazole[3,4-
d][1,4]oxazine-3-YL)methylmethanesulfonate)

o 0
—X S
/ :o'YVQOMs

3FEN-((3R,3aS)-3- (3| =2 A v & )-1-24-1,3,3a, 4-HEHS| =2l Z[b]2AFZ=[3,4-d][1, 4] AR -7-Y) -
N-r & ol x| Eoln| =(0.384g, 1.315mmol), A3}wleb&Ed(0.181g, 1.578mmol), TEA(0.266g, 2.63mmol)E U=
2, AAd1 Fo dAl(c)AA AEst Wi wel Alxste], 0.45g9 WA uAE A, &S 92.48%°]T}.

I NR (300 MHz, CDCl;) & 8.01 (d, J = 8.6 Hz, 1H), 6.90-6.81 (m, 2H), 4.61-4.53 (m, 4H), 4.16 (s,

1), 3.95 (t, J = 10.3 Hz, 1H), 3.23 (s, 3H), 3.15 (s, 3H), 1.90 (s, 3H).MS(ED) m/z 1(M+,370).

SHAl(e), N-((3S,3a8)-3-((1,3-YFAl-olo] 20 E-2-d) e )-1-54-1,3,3a,4-H EH3| =2l = [ b] SAE
[3,4-d][1,4]SAF-7-4)-N-w & o} A Eo}u] = (N-((3S, 3aS)-3-((1,3-dioxo-isoindol-2-YL)methyl)-1-oxo-
1,3,3a,4-tetrahydrobenzol[bloxazole[3,4-d][1,4]oxazine-7-YL)-N-methylacetamide)

‘4? 3\00
/NA<%:T},J\/N

B35 ((3R,3a9)-7-(N-H| Dol A Eoln| = )-1-£ 4-1 3, 3a,4-F| E&} 3| = 2 Wl 2 [b] A Z([3,4-d] [1,4] &A}21-3-
e e o) E(0.45g, 1.216mmol), ZEo]m|=ZFE(0.338g, 1.824mmol)ES du=, AAd1l 9 T4
(DA Az Wi wel Axste], 0.4ge WAl 1S A5, F£&2 78.13%°]T}.

' NIR (300 MHz, DMSO-ds) & 7.91 (ddd, J = 17.8, 10.0, 7.3 Hz, 5H), 7.09-6.91 (m, 2H), 4.70 (dd, J =

18.5, 8.4 Hz, 2H), 4.21 (s, 1H), 4.09 (dd, J = 18.0, 7.4 Hz, 3H), 3.11 (s, 3H), 1.79 (s, 3H).MS(EI)
m/z :(M+,421).

SA(f),  N-((3S,3aS)-3-(o}] (=W €l )-1-8-2-1,3,3a, 4-E| Eg} 8| =2 Ml 2 [b] &AM E[3,4-d] [1,4] AR -7-) -
N-m| & o} A Eo}r] = (N-((3S, 3aS)-3-(aminomethyl)-1-oxo-1,3,3a,4-tet rahydrobenzo[bloxazole[3,4-
d][1,4]oxazine-7-YL)-N-methylacetamide)
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[0405]
[0406]

[0407]

[0408]
[0409]

[0410]

[0411]

[0412]

[0413]
[0414]

[0415]

[0416]

[0417]
[0418]

S=50dl 10-1756570

O (o]
—4 .3
T w

SFeHEN-((35,3a8)-3-((1,3-" FA-oFo] 2l E-2-) W " )-1-54:-1,3,3a 4-H Egts| =20l = [b| SAFE (3, 4-
dl[1,4]1SAR-7-Y)-N-m 2o} A Eofu] =(0.4g, 0.95mmol), 10mle] wWEolRlgdaE &ME A5=, HAA4l F
GAl(e) el A et WRlel whe Alxsto] 42 £35S AR R ta G whgol ¥

<]
dA(g), 5-F 2 2-N-(((3S,3aS)-7-(N-H| o} N Eo}r] =) 1-24-1,3,3a,4-H| ET} 3| S 2l X [b] A (3, 4-
dl[1,4] A -3-d) v e E]| o #H-2-E Foln| =

N N S
of\:\/k/mg/@

o]d A FIEN-((3S,3aS)-3-(obu] =me)-1-82-1 3 3a,4-H ET3| =2 Wl [b] A3, 4-d] [1,4] AR -
7—°‘)—N—UﬂE§0}*ﬂE5°}U]E:, 5-F22-E @ 3H-2-93} ¥ =2 (5-chloro-thiophene-2-formamide) (0.206g,
1.14mo )& YRZ, AAA1 F9of GA(D)AA Aedt Wi mat Ax=ste], 0.316g9] FES A, &2
76.33%(2%74] oA A o]t}

1H NMR (300 MHz, DMSO-ds) & 7.91 (ddd, J = 17.8, 10.0, 7.3 Hz, 5H), 7.09-6.91 (m, 2H), 4.70 (dd, J =
18.5, 8.4 Hz, 2H), 4.21 (s, 1H), 4.09 (dd, J = 18.0, 7.4 Hz, 3H), 3.11 (s, 3H), 1.79 (s, 3H).MS(EI)
m/z (M ,435).

AA 31, 5-FEZZ-N-(((35,3a8)-7-((R)-4-3| EEA]-2-2 43 g D-1-¥)-1-%4-1,3,3a,4-H EZ}S| =2l =
[b]&A}Z(3,4-d][1,4]2A171-3-) w & )-E] $ 3 -2- 3 E-0}u] = (5-chloro-N-(((3S,3aS)-7-((R)-4-hydroxy-2-
oxopiperidine-1-YL)-1-ox0-1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl)thiophene—
2-formamide) (3}5+&31) 9] A=

GA(a), (£)4-3|=2A) 9] Hd-2-(( £ )4-hydroxypiperidine-2-one)

2,4-9 9] (1.0g, 8.84mmol)= MeOHol &3fA]17]aL, 04 NaBH,(0.5g, 13.26mmol)E F7}3bw], 0°lA]

, | ¥ 1hs<t wukala, TLC(DCM/MeOH) & WH3-S A 3ln | whgo] 9AH T 25 4
o] YFAstil, AW AXAZ|Y, ZAARZEIHY S 28Pste], 0.8g9] WA mARLS A AELS 80.0%

' NMR (400 MHz, DMSO-dg) & 7.52-7.28 (s, 1H), 5.06-4.78 (d, J = 3.5 Hz, 1H), 4.03-3.78 (dp, J =

3.9, 3.3 Hz, 1H), 3.28-3.14 (m, 1H), 3.09-2.91 (dtt, J = 7.4, 5.2, 2.2 Hz, 1H), 2.42-2.25 (dd, J =
17.1, 4.7 Hz, 1H), 2.13-1.93 (dd, J = 17.1, 6.1 Hz, 1H), 1.83-1.66 (ddt, J = 12.7, 7.9, 3.6 Hz, 1H),

1.69-1.47 (dt. ] = 13.2. 6.4 Hz, 1H).MS(ESD) m/z :[Q+D) " 117.1].
SHAl(b), (£)4-(HEREUAL S A]) gl d-2-2

(o]

TBDPSO*H<::fFH

(£)4-3| =2 A9 5 2] Pd-2-2(0.80g, 6.94mmol)S DMFell &3§A|7]aL, DMAP(0.085g, 0.694mmol)¢} o]w|thZ
(imidazole)(0.92g, 13.88mmol)& 78t , &3] wwksk & TBDPS-C1(2.3g, 8.33mmol)7} &3l THF &94&
A7psta, AoA spEyr wHkAIZITE, wkgo] $dE -, A~ AxA7|I, ZHazetEadaE s,
0.65g2] FAe] HA4 IS A, A& 60%°) T},
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[0419]

[0420]

[0421]
[0422]

[0423]

[0424]

[0425]
[0426]

[0427]

[0428]

S=50dl 10-1756570

1H NMR (300 MHz, CDCls) & 7.70-7.49 (m, 4H), 7.53-7.30 (m, 6H), 4.24-4.09 (dt, J = 8.9, 3.0 Hz, 1H),
3.62-3.49 (dt, J = 13.0, 6.7 Hz, 1), 3.20-3.08 (dtd, J = 11.7, 5.6, 2.3 Hz, 1H), 2.51-2.35 (d, J =
4.8 Hz, 2H),1.83-1.69(m,2H), 1.17-1.00 (s,9H) .MS(ESI) m/z 5[(M+1)+,158.3]

SGAl(c),  (3R,3a9)-3-((HEFE e A A v E)-7-((R)-4-(H EFEOHA I S A -2-S a2 d-1-d )~
3a,4-T3 =2 M2 [b]ZAE(3,4-d]1[1,4] A -1(3H) -2 ((3R, 3aS)-3-((tert-butyldimethylsilyloxy)methyl)-

7-((R)-4-(tert-butyldiphenylsilyloxy)-2-oxopiperidine-1-YL)-3a,4-dihydrobenzol[bloxazole[3,4-
d][1,4]oxazine-1(3H)-one)

0 0
s
TBDPSO N N
}//A\/OTBS
o

SFEAEAI A1 F9 3EET HU3)(0.91g, 2.2lmmol), (F)4-(HERLGT#HLLA]) 3 2 d-2-2(0.65¢,
1.84mmol), EMAFA£(1.50g, 4.60mmol), Pdy(dba)s;(0.12g, 0.129mmol), Xantphos(0.106g, 0.184mmol)Z

1,4-0&AHs 82 sta, AAld1l Fo @Al(a)ollA A&Es wHol w2l Alx2ste], 0.78g2] FHa4)
A, &L 61.4%°]t}.

2

P!
-

ko

' NMR (300 MHz, CDCls) & 8.05-7.99 (m, 1H), 7.72-7.63 (ddt, J = 8.1, 6.3, 1.7 Hz, 4H), 7.49-7.35 (m,

6H), 6.92-6.89 (m, 1H), 6.89-6.86 (t, J = 1.8 Hz, 1H), 3.48-3.37 (m, 1H), 0.92-0.89 (m, 9H), 0.16-0.06
(m, 6H), 4.51-4.39 (ddd, J = 10.3, 3.1, 1.4 Hz, 1H), 4.33-4.20 (m, 2H), 4.17-4.05 (ddt, J = 8.1, 5.1,
1.5 Hz, 1H), 3.94-3.90 (dd, J = 4.7, 1.7 Hz, 2H), 3.87-3.81 (m, 1H), 2.67-2.54 (d, J = 4.6 Hz, 2H),

1.97-1.85 (m, 2H), 1.12-1.06 (d, J = 1.6 Hz, 9H).MS(ESI) m/z 5[(M+1)+,687.4].

HAI(d),  (3R,3aS)-7-((R)-4-(HEFE I I SA])-2-5 479 92 d-1-Y)-3- (5| =5 A W& )-3a,4-T] 3| =2 Wl =
[b]1ZAFE[3,4-d]1[1,4] A -1(3H) - ((3R, 3aS)-7-((R)-4-(tert-butyldiphenylsilyloxy)-2-oxopiperidine-1-
YL)-3-(hydroxymethyl)-3a,4-dihydrobenzolbloxazole[3,4-d][1,4]oxazine-1(3H)-one)

o] 0]
0. g i o -
TBDPSO N N
N\ oH
.

3}3HE(3R,3a9)-3-((H EXdrma A g LA w e )-7-((R)-4-(B| EX LT FH I A -2-2 A9 F g d-1-9)-

3a,4-0 3 =2l Z[b]2AFZE[3,4-d][1,4]2AF-1(3H)-2(0.78¢g, 1.135mmol)S THFo] &3jA|7]3, BCl;¢] tho)
Sz2uvEel £N(IM, 6.8Iml, 6.81mmol)S 75l , ALoA 24hFot wHtsl, AF AXA7IH, ZHI=
e g s Agste], 0.56g9] B nAE da, 2 86.0%°] ).

I NIR (300 MHz, CDCl3) & 8.06-8.00 (d, J = 8.3 Hz, 1H), 7.73-7.60 (ddd, J = 8.0, 4.9, 1.7 Hz, 4H),

7.50-7.35 (ddd, J = 12.5, 8.4, 6.6 Hz, 6H), 6.91-6.84 (m, 2H), 4.51-4.44 (dd, J = 10.5, 3.1 Hz, 1H),
4.37-4.30 (dt, J = 8.1, 4.0 Hz, 1H), 4.30-4.23 (m, 1H), 4.19-4.09 (ddd, J = 10.1, 6.8, 3.1 Hz, 1H),
4.00-3.93 (m, 1H), 3.93-3.88 (m, 1H), 3.88-3.81 (m, 2H), 3.47-3.37 (dt, J = 11.1, 5.1 Hz, 1H), 2.67-
2,56 (d, J = 4.7 Hz, 20), 1.95-1.87 (q, J = 5.7, 5.2 Hz, 2H), 1.13-0.98 (s, 9H). MS(ESI) m/z

[+ ,573.2] .
HAl(e),  ((3R,3a9)-7-((R)-4-(HEFL U A I EA)-2-S A0 A d-1-¢)-1-54-1,3,3a,4-HEH3| =28l 3=
[bISAFE[3,4-d][1,4] A -3-L) W &l - gk L) o] E (((3R, 3aS)-7-((R)-4-(tert-butyldiphenylsilyloxy)-2-

oxopiperidine-1-YL)-1-oxo-1,3,3a,4-tetrahydrobenzol[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl-
methanesulfonate)
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[0429]
[0430]

[0431]

[0432]

[0433]

[0434]

[0435]

[0436]

[0437]
[0438]

[0439]

S=50dl 10-1756570

o o
<) L *
TBDPSO N N
}’4\/OM
-

3F3HE (3R, 3a9)-7-((R)-4-(H EFE O A d A )-2-F 29 7 2| ©1-1-U)-3- (B =F A W € )-3a,4-T] ]| = =Wl = [ b]
SAFZE(3,4-d][1,4]8AF-1(3H)-2(0.56g, 1.002mmol), MsC1(0.14g, 1.203mmol), EtsN(0.20g, 2.004mmol)<S
YEZ, DOMNE |wl2 s, ANl T DA(0)NA AEst Wl uhel Azste], 0.61ge] WA TAE L
L, AFES 96.2%] T},

' NR (300 MHz, CDCl;) & 8.13-7.85 (d, J = 9.3 Hz, 1H), 7.79-7.58 (ddd, J = 7.9, 5.0, 1.7 Hz, 4H),

7.55-7.31 (dq, J = 8.3, 6.6 Hz, 6H), 7.02-6.78 (m, 2H), 4.69-4.44 (m,4H), 4.34-4.19 (s, 1H), 4.13-4.01
(s, 1H), 3.97-3.84 (m, 2H), 3.49-3.35 (m, 1H), 3.18-3.05 (s,3H), 2.71-2.55 (d, J = 4.8 Hz,2H), 2.11-

1.84 (d, J = 5.3 Hz, 2H), 1.20-0.98 (s, 9H).MS(ESI) m/z 1[(M+1)+, 651.4].

A1), 2-(((35,3a9)-7-((R)-4- (5 EFE O H I S A )-2-F 29 H 2 H-1-Y)-1-F4-1,3,3a,4-H Es| =24l
Z[b]&ARE(3,4-d][1,4] SAI-3-D) &) -ofe] Q& /-1, 3-1 2 (2-(((3S,3a8)-7-((R)-4-(tert-
butyldiphenylsilyloxy)-2-oxopiperidine-1-YL)-1-oxo0-1,3,3a,4-tetrahydrobenzol[b]oxazole[3,4~
d][1,4]oxazine-3-YL)methyl)-isoindoline-1,3-dione)

O (o]
(3
TBDPSO N N
(o]

SHHE((3R,3aS)-7-((R)-4-(H EFE T A d SA] ) -2-SF a0 #H Hd-1-¢)-1-52-1,3,3a, 4-H Egs| =2l =

[b]1 A& [3,4-d][1,4] AR -3~ ) vl & -m gHd 1| ©] E(0.61g, 1.342mmol), Zebo|u] =Z-5(0.37g,
2.013mmol) S Y EZ, DNFE &vlZ star, AA 1 F9 SA(d)AA A&=3t Wi whel Alzxske], 0.38g2] W
A DAL da, 2L 58.7%°] ).

Al

' NR (400 MHz, CDCl3) & 8.00-7.93 (m, 1H), 7.93-7.84 (m, 2H), 7.81-7.73 (dd, J = 5.5, 3.0 Hz, 2H),

7.71-7.63 (tt, J = 6.6, 1.5 Hz, 4H), 7.55-7.35 (m, 6H), 6.89-6.87 (m, 1H), 6.87-6.85 (s, 1H), 4.69-
4.59 (td, J = 6.6, 5.1 Hz, 1H), 4.51-4.42 (dd, J = 10.6, 3.1 Hz, 1H), 4.29-4.24 (dt, J = 5.8, 2.6 Hz,
1), 4.24-4.18 (t, J = 7.1 Hz, 1H), 2.67-2.52 (d, J = 4.4 Hz, 2H), 1.13-1.02 (s, 9H), 1.94-1.83 (m,

2H), 4.11-3.99 (m, 2H), 3.94-3.77 (m, 2H), 3.45-3.36 (dt, J = 12.1, 5.2 Hz, 1H).MS(ESI) m/z 1[(M+1)i
702.5].

HA(g), (35,3a8)-3-(ol| =Hd)-7-(R)~4-(HEFHUHA I ZA] ) -2-54 T H 2 d-1-¢)-3,3a,4-H 3| =20l
b]SAFZE[3,4-d] 1,413 AR -1(3H)-=((3S, 3aS)-3-(aminomethyl )-7-((R)-4-(tert-butyldiphenylsilyloxy)-2-
oxopiperidine-1-YL)-3a,4-dihydrobenzo[bloxazole[3,4-d][1,4]oxazine-1(3H)-one)

0 o)
- 0 .
TBDPSO N N
N NH
s

é‘r% 2-(((38,3a8)-7-((R)-4-(H EF A3 d S A -2-5 29 A 2] D -1-9)-1-52-1,3,3a 4-H Ed}s| = 2Hl =

bl S AFE(3,4-d][1,4] $AR-3-A) v &) -ote] 21E-1, 3-1]&(0.38g, 0.54Immol), HEolWALHE &
(o 034g, 1.083mmol)s HUE=Z, AetES &ulz &, HAAAL Fo] @Al(e)ollA A=d el uwet
AZzeke], 0.24g0] MA LA A, FHS 77.7%0| T},

A (), N-(((3S,3a8)-7-((R)-4-(H EF-L AL ZA)-2-F AT H 2| d-1-9)-1-54%-1,3,3a,4-H Es| =21
Z[b]&ARE3,4-d][1,4]15AHA-3-2) W & )-5-F Z 2 E] 2. 3-2-F Fo}u] = (N-(((3S, 3aS)-7-((R)-4-(tert-
butyldiphenylsilyloxy)-2-oxopiperidine-1-YL)-1-ox0-1,3,3a,4-tetrahydrobenzo[bloxazole[3,4~
d][1,4]oxazine-3-YL)methyl)-5-chlorothiophene-2-formamide)
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[0440]
[0441]

[0442]

[0443]

[0444]
[0445]

[0446]

[0447]

[0448]

[0449]

S=50dl 10-1756570

o 3\
TBDPSO-{C:fﬁ N O a
H s
;\/K/ N M
o— 2
0

3}gHE(3S,3a9)-3- (ol =H &)-7-((R)-4-(E| ER-E A I 2 A)-2-2 4] A 2] 9 -1-Y)-3, 3a,4-T 5| =2 Wl Z [ b]
SAFZE(3,4-d][1,4] S AFK-1(3H)-2(0.24g,  0.420mmol), 5-FZZE|Q#A-2-7F222H0.10g,  0.630mmol)
HATU(0.32g, 0.840mmol), Et:N(0.13g, 1.260mmol)S U&=, DMS |wl& atar, AAH11 ¢ ©A(g)lA

At W whgl Az, 0.36g9] WA TAE D, FE 70.6%°] .

H MR (400 MHz, CDCl;) & 8.07-7.90 (d, J = 8.2 Hz, 1H), 7.76-7.61(ddd, J = 7.8, 6.1, 1.6 Hz, 4H),

7.49-7.44(d, J = 2.4 Hz, 1H), 7.44-7.34 (m, 5H), 7.16-7.06 (s, 1H), 6.88-6.84 (m, 3H), 4.51-4.40 (m,
2), 4.30-4.24 (s, 1H), 4.0-3.93 (s, 1H), 3.90-3.80 (m, 2H), 3.80-3.68 (s, 2H), 3.46-3.37 (d, J = 11.2
Hz, 1H), 2.62-2.57 (d, J = 4.3 Hz, 2H), 1.94-1.88 (s,2H), 1.11-1.06 (s, 9H). MS(ESI) m/z 1[(M+1)+,
716.3].

SAG), 5-FEE-N-(((35,3a9)-7-((R)-4-3]| =FA]-2-S 4 v FH 2] d-1-Y)-1-24-1,3, 33, 4-H| Ed} | = 2wl =
[b]&A}Z(3,4-d][1,4]2A171-3-) w & )-E] & #-2- 3 E-0}u] = (5-chloro-N-( ((3S,3aS)-7-((R)-4-hydroxy-2-
oxopiperidine-1-YL)-1-oxo-1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl)-

thiophene-2-formamide)
g 1.
o cl
HO_GNQN%HYU
I N b\
o— =
o

S} 3HEN-(((3S,3a8)-7-((R)-4-(E EX-EH U d S A )-2-%
bl SAFE[3,4-d][1,4]1 52 -3-2) W &) -5-F Z 2 E| 2.9~
HA171 3L, TBAF(IM/L,0.50m1) S F7}sl], A-2oA 2h
, —,——,—il—/\PL}EE’Oi AZAN 1, 2% AZA7Y, 2dazutEadsE 2338k, 0.13g9]
, &2 56.2%°]t}.

A d-1-9)-1-24-1,3,3a,4-H EZs| =2 %
2-F¥ 2-o}u|=(0.36g, 0.502mmol) & THF Il
Bt Nkt wkSo] A E F, B2 M| FStal, EAR

ful gul

12 ﬂf = &i

Z=(20mlx4
}\_lll

AA =

e Eﬁ
)

' NR (300 MHz, DMSO-ds) & 9.11-8.92 (d, J = 5.8 Hz, 1H), 7.86-7.77 (d, J = 8.8 Hz, 1H), 7.74-7.69

(d, J =4.1Hz, 10, 7.26-7.19 (d, J = 4.0 Hz, 1H), 6.93-6.88 (s, 2H), 5.09-5.05 (d, J = 3.9 Hz, 1H),
4.64-4.56 (d, J = 7.2 Hz, 2H), 4.57-4.51 (d, J = 10.8 Hz, 2H), 4.16-4.05 (d, J = 6.1 Hz, 3H), 4.04-
3.98 (s, 1H), 3.76-3.68 (d, J = 6.1 Hz, 2H), 3.68-3.60 (s, 1H), 3.55-3.42 (t, J = 6.0 Hz, 1H), 2.66-
2.54 (m, 1H), 2.34-2.20 (dd, J = 17.0, 6.0 Hz, 1H), 2.08-1.90 (d, J = 8.9 Hz, 2H).MS(ESI) m/z

TOH23)", 500.4].

AN 32, 522 2-N-(((38,3a8)-7-((S)-4-3] = Z X]-2-2 23] 3| 2] 9l-1-2)-1-S 21,3, 3a, 4-E| Ee}3| = 2l =
[b]&A}Z(3,4-d][1,4]2A171-3-) v & )-E] 3 -2- 3 E-o}u] = (5-chloro-N-( ((3S,3aS)-7-((S)-4-hydroxy-2-
oxopiperidine-1-YL)-1-oxo-1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl)-
thiophene-2-formamide) (3¢F%32) 9] A=

o 0
o Oy o
%Nﬁ/d
06— £
0

Y5 AAA317 sdsta, AAC31 Fo DAl(o)dA, ZHIAZnETHIE st FEAA T
9
3}5E(3R,3a8)-3-((HEF-E v e AL A ) v &)-7-((9)-4-(H EF-E U I &A) -2-F AT 2] d-1-¢)-
3a,4-t3 =2 Z[b]FAE[3,4-d][1,4] A -1(3H) -2 ((3R, 3aS)-3-((tert-butyldimethylsilyloxy)methyl)-
7-((S)-4~(tert-butyldiphenylsilyloxy)-2-oxopiperidine-1-YL)-3a,4-dihydrobenzo[bloxazole[3,4~

- 1\
i )
(o]
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[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]
[0457]

[0458]

[0459]

[0460]

,4loxazine-1(3M)-one)& VaL, T A3l Fo SA(d-i)olA M= Wil meh Axste], sigt=
=t

Mo =
1o

dlf1
31
I NIR (300 MHz, DMSO-ds) & 9.05-8.93 (t, J = 5.9 Hz, 1H), 7.87-7.77 (d, J = 9.0 Hz, 1H), 7.77 -7.67

(d, J =4.1Hz, 1H), 7.25-7.17 (d, J = 4.0 Hz, 1H), 6.92 - 6.83 (m, 2H), 5.12 - 5.01 (d, J = 3.6 Hz,
1H), 4.64 - 4.55 (dd, J = 14.5, 7.4 Hz, 2H), 3.21 - 3.10 (m, 1H), 4.13 - 3.97 (t, J = 6.2 Hz, 3H),
3.81 - 3.67 (m, 1H), 3.55 - 3.40 (dd, J = 11.5, 5.4 Hz, 1H), 2.64 - 2.54 (m, 1H), 2.36 - 2.19 (dd, J =
17.0, 6.0 Hz, 1H), 2.08 - 1.92 (s, 1H). MS(EI) m/z :[M+, 477].

233, 5-FREZ-N-(((35,3aS)-7-((R)-4-FF L 2-2-& 49 72| d-1-U)-1-54-1,3,3a, 4-H EZ}s| =2l =
[b]ZAFZE[3,4-d][1,4] A -3-L) vl &) -E] @ #l-2-E Z-o}1] = (5-chloro-N-(((3S, 3aS)-7-((R)-4-f luoro-2-
oxopiperidine-1-YL)-1-ox0-1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl)thiophene—
2-formamide) (3}3H&E33) 2] A=

F,d:{@&ﬂﬁ/@m
o

3}3HE31(50mg, 0.105mmol)& DCMel &&fA71aL, ofo] wjxz WYZAA7IM | Are] ®Zasloll A DASTS DCMY
(34mg, 0.210mmol)& H7bsbar, A-2elM 2he<k ﬂ%é@, HhgS Rtk 2 AxAT|a, ZYARED
A& AaAste], 43mge] WA AuAE Aal, FES 85000

I NIR (400 MHz, DMSO-d¢) & 9.08-8.88 (t, J = 5.7 Hz, 1H), 7.91-7.78 (d, J = 8.6 Hz, 1H), 7.75-7.66

(d, J =3.9 Hz, 1), 7.25-7.18 (d, J = 3.9 Hz, 1), 6.96-6.78 (m, 1H), 5.29-5.08 (s, OH), 4.63-4.42
(m, 2H), 4.12-3.95 (t, J = 7.2 Hz, 2H), 3.80-3.66 (t, J = 5.6 Hz, 3H), 3.60-3.44 (m, 1H), 2.91-2.74
(m, 1H), 2.67-2.53 (m, 1H), 2.20-2.09 (d, J = 6.4 Hz, 1H), 2.05-1.91 (t, J = 7.1 Hz, 1H). MS(ESI) m/z

LD, 477.8].

AN 34, 5-FEE-N-(((3S,3a9)-7-((S)-4-ZF Q0 2-2-2 49 ¥ g d-1-¥)-1-54-1,3,32, 4-H| ETs| = 2wl %
[b]SAFZ(3,4-d][1,4]3AF2-3-) v &) -E] @ Al-2-F E-o}u] = (5-chloro-N-(((3S, 3aS)-7-((S)-4-f luoro—2-
oxopiperidine-1-YL)-1-oxo-1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl)-
thiophene-2-formamide) (8}3F234) 9] A=

0
F@Q{%\iﬂwﬁc
0

3}5H=32(50mg, 0.105mmol)< DOMell &efAl7]ar, ofolx wjx® WJzhal71v | Are] B &akell Al DASTS] DCMY
(34mg, 0.210mmol)& H7Fstar, ALolA 2heqt awbste], whos ehgdvh. 2~ A7 A RmED
A& APste], 40mge] WA uAE Aa, FES

I NIR (400 MHz, DMSO-d¢) & 9.08-8.88 (t, J = 5.7 Hz, 1H), 7.91-7.78 (d, J = 8.6 Hz, 1H), 7.75-7.66

(d, J =39 Hz, 1), 7.25-7.18 (d, J = 3.9 Hz, 1H), 6.96-6.78 (m, 1H), 5.29 - 5.08 (s, OH), 4.63 -
4.42 (m, 2H), 4.12 - 3.95 (t, J = 7.2 Hz, 2H), 3.80-3.66 (t, J = 5.6 Hz, 3H), 3.60-3.44 (m, 1H), 2.91-
2.74 (m, 1), 2.67-2.53 (m, 1H), 2.20-2.09 (d, J = 6.4 Hz, 1H), 2.05-1.91 (t, J = 7.1 Hz, 1H). MS(ESI)

m/z ([0, 477.9].

AAA35, 5-FEE-N-(((3S,3a8)-1-F&-7-(2-ol| =z 2 d ¥ d)-1,3,3a, 4-H ESS| =2 2 [h] SAFE[3, 4-
dl[1,4] AR -3-d) W E) E] @ #-2- F E-o}n| = (5-chloro-N-(((3S, 3aS)-1-0x0-7-(2-aminosul fony 1 pheny1 ) -
1,3,3a,4-tetrahydrobenzol[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl) thiophene-2-formamide) (3}3-£35) ]
Az

SA(a), N-(((35,3a8)-7-BHE-1-24-1,3,3a,4-E| Eg}s| = 2l Z [b] A E[3,4-d] [1,4] AR -3-) W E) E] &
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[0461]

[0462]

[0463]

[0464]

[0465]
[0466]

[0467]

[0468]

[0469]
[0470]

S=50dl 10-1756570

A -2-F Z o] = (N-(((3S,3aS)-7-bromum-1-oxo-1, 3, 3a,4-tet rahydrobenzo[bJoxazole[3,4-d][1,4]oxazine-3-
YL)methyl)thiophene-2-formamide)

S
m‘<::?7N¥:i/H e B
k N
o— W/Q;]/
o

0
o o M= . .
3}3HEB [Journal of Medicinal Chemistry, 54(21), 7493-7502; 2011] (lg, 3.36mmol), 5-

Z2 28 9-2-93¥=9(0.91g, 5.03mmol), TEA(0.678g, 6.71lmmol)E ABE, AA 1 =9 GA(f)A A
<k Wil whel AlZske], 1.208ge] WA A E A, &2 81.2%°|t).

HNIR (400 Miz, DMSO-ds) & 8.99 (t, J = 5.8 Hz, 1), 7.81 (d, J = 8.7 Hz, 1), 7.71 (d, J = 4.1 iz,
1), 7.24-7.14 (m, 30, 4.64-4.51 (m, 2H), 4.13-4.01 (m, 2H), 3.71 (dd, J = 8.2, 3.7 Hz, 2H). MS(ED)
m/z t(M,444).

SA(b),  5-FEE-N-(((35,3a8)-1-54-7-(4,4,5,5-6| Egtvd-1,3, 2-t] SAME 5 7-2-9)-1,3,3a, 4-H E 2} 3]
=2 [b] $AME(S,4-d][1,4] S$AH1-3-L) W) E] . 31-2-Z F-o} 1] = (5-chloro-N-(((3S, 3aS)-1-ox0-7-

(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-YL)-1,3,3a,4-tetrahydrobenzo[bJoxazole[3,4-d][1,4]oxazine-3-
YL)methyl)thiophene-2-formamide)

@]
o A

EHEN-(((3S,3a8)-7-B8-1-24-1,3,3a, 4-El| E&}3| =2 Ml 2 [b] S AE[3,4-d] [ 1,4] SAHK-3-2) W &) E] @ -

2-3E 5ol =(153mg, 0.345mmol) & 20m1 2] DMSO@l] 4341 7] AL, H 2~ (I U E) T HE
(bis(pinacolato)diboron)(132mg, 0.517mmol), OoFA|EAFZE(102mg, 1.035mmol)<S 718t | Are] K5 3}ol A,
Pd,(dppf)CHC15(29mg, 0.034mmol)S F7}abar, 80°1A 1hE<et wHSAI7IW, TLC(PE/EA=1/1)E W& RUHH
star, whgo]l dE -, EAE AH7HGOmD)ske]l BAA7IM, vE &, ®3F Az AFsta, A
AHA 7| e, 29 fAFA7|aL, AR ARetE 29 (PE/EA=2/1)E FaEke] 64mge] WA uA{FE AL, #%%
37.8%°] t}.

' NMR (400 MHz, CDCls) & 7.99 (d, J = 8.1 Hz, 1H), 7.44-7.36 (m, 2H), 7.30 (d, J = 4.0 Hz, 1H), 6.91

(d, J = 4.0 Hz, 1), 6.46 (t, J = 6.2 Hz, 1H), 4.55 (dd, J = 10.5, 3.0 Hz, 1H), 4.51-4.44 (m, 1H),
4.05-3.98 (m, 1H), 3.94 (ddd, J = 14.8, 6.4, 3.1 Hz, 1H), 3.88 (dd, J = 16.9, 6.6 Hz, 1H), 3.79 (dt, J
=14.9, 6.2 Hz, 1), 1.32 (s, 12H). MS(EI) m/z I(M+,490).

@A (c), 5-FEE-N-(((3S,3a8)-1-&A-7-(2-HERgoln| =& X dHd)-1,3,3a, 4-HEF3| =2 % [b] A=
[3,4-d][1,4]1&2171-3-) | &) E] @ 3 -2~ F-o}u] = (5-chloro-N-(((3S, 3aS)-1-ox0-7-(2-tert-
butylaminosulfonylphenyl)-1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl)thiophene—
2-formamide)

SO,NH o

%rﬁj

s}t
=2

AN

E5-F2Z-N-(((35,3a8)-1-54-7-(4,4,5,5-H E&E-1,3, 2-T SAIEE&-2-9)-1,3,3a,4-H EF3| =
Z[b]ZAE[3,4-d][1,4] A -3-D) &) E] @ A -2-F. Fo}1] = (60mg, 0.122mmol), N-EHEFE-0-BZ&Hl
Folu] = (N-tert-butyl-O-bromobenzenesul fonamide) (43mg, 0.147mmol)E ©]=AF(5ml)¥} E(0.5ml)e &%
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[0471]

[0472]

[0473]
[0474]

[0475]

[0476]

[0477]
[0478]

[0479]

[0480]

S=50dl 10-1756570

Sl gaA7)aL, eAkAIE(80mg, 0.245mmol)S 718k, Are] HEsloA, HEZI|A(EGHAIES
H(tetrakis(triphenylphosphine)palladium)(15mg, 0.012mmol)S& F7FstaL, 8094 &% awk
TLC(PE/EA=1/1) & WHg-& REUHHsIH, vhgo] $hdel & 3¢l oA 7|, &vjE STal W, Z3a i”]’
EO9(PE/EA=2/1)E X P3to], 25mge] WA TAFE AL, &2 35.2%0]tF.

ol

ﬂliﬂl F

I NMR (300 MHz, CDCl3) & 8.15 (d, J = 6.6 Hz, 1H), 8.06 (d, J = 8.3 Hz, 1H), 7.72-7.67 (m, 1H), 7.48

(dd, J = 7.6, 3.2 Hz, 3H), 7.35 (d, J = 4.0 Hz, 1H), 7.15--7.06 (m, 2H), 6.93 (d, J = 4.0 Hz, 1H),
6.59 (s, 1H), 4.59 (dd, J = 10.4, 2.9 Hz, 1H), 4.56-4.48 (m, 1H), 4.12-4.02 (m, 1H), 4.01-3.78 (m,

3M), 1.05 (s, 9H). MS(ED) m/z : (M ,575).

GA(d), 5-F 2 2-N-(((35,328)-1-&2-7-(2-oln ==X I ¥ d)-1,3,3a, 4-E| E&} 3| = =Ml 2 [b] SAME[3, 4~
d][1,4]18AH2-3-L) M E) E] . A 2-F E-o}n| = (5-chloro-N-(((3S,3aS)-1-ox0-7-2-aminosul fony 1 pheny!l ) -
1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl)thiophene-2-formamide)

SO,NH,

%ﬁj

S} E5-F 22 -N-(((35,3a9)-1-F&-7-(2-HERHoln| =& ¥ d¥d)-1,3,3a, 4 HEZS| =2 M E[b] $AE (3,4
-d1[1,4]15AH-3-2) vl &) E] . F2-F Fobv] = (124mg, 0.215mmol)E 2ml9] TFAS] &&)A17]aL, 40714 7} s}e]
A 7] E A 2hE9F WhS-A1 7] TLC(PE/EA=1/1) 2 WHe-S ZUEdala, whgo] 94w 5 TFAZ el W
, 20ml9] EAE #H7bsl S|MA171aL, 8mle] &, 8mle] 3} AAF= 747t A M e, FFIERS
AzA7)a, g S8s un, Z2RazetEad 9 (PE/EA=2/1)E J&se], 9lmge] WA uAE da, F
S 81.22%°]t}.

ﬂrlOHUEFJcLi?L

' NMR (300 MHz, DMSO-ds) 6 9.03 (t, J = 5.5 Hz, 1H), 8.01 (d, J = 7.6 Hz, 1H), 7.87 (d, J = 8.6 Hz,

), 7.73 (d, J = 4.1 Hz, 1H), 7.64-7.52 (m, 2H), 7.30 (d, J = 7.3 Hz, 1H), 7.27-7.18 (m, 3H), 7.00
(d, J = 7.5 Hz, 2H), 4.60 (dd, J = 16.6, 6.9 Hz, 2H), 4.20-4.01 (m, 2H), 3.75 (d, J = 5.0 Hz, 2H).

MS(ED) m/z (M .519).
A A <36, 5-F 2 2-N-(((3S,3aS)-7-(2-(M et 2 ) d )-1-824-1,3,3a,4-F| ES} S| = 2l 2 [ b] SAE (3, 4-

dl[1,4]12A4-3-2) W e ) E] @ 3 -2-F S0} = (5-chloro-N-(((3S, 3aS)-7-(2-(methanesul fony1 ) pheny! )-1-oxo-
1,3,3a,4-tetrahydrobenzol[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl)thiophene-2-formamide) (3} 3}E-36) 2]

hu o

S}t E5-F 22 -N-(((3S, 3aS)—1—£i—7—(4,4,5,5—EﬂEa}uﬂﬁl—l,3,2—14&4%%%—2—%1)—1,3,33,4—3153}3]5
W2 [b]SAFE[3,4-d][1,4]1 S AMR-3-) M D) Bl . A2-E Fopm (A A 435 59 wA(b)9]  4HE)(50mg,
0.102mmol), O—Uﬂ%E*‘éEiEﬂﬁ(O—methanesulfonylbromobenzene)(29mg, 0.122mmol), HEZI|=(EHY
F23)FEHE(12ng, 0.010mmol), A (66mg, 0.204mmol)S YEE, AA 35 F2 @A(c)NA A<%3k W
Hell we}, 19mge] WA DA FE i, &2 35.2%0]tF.

'H-NMR (400 MHz, DMSO-ds) & 9.01 (t, J = 5.8 Hz, 1H), 8.08 (dd, J = 7.9, 1.2 Hz, 1H), 7.93 (d, J = 8.2

Hz, 1H), 7.80-7.70 (m, 2H), 7.70-7.63 (m, 1H), 7.39 (dd, J = 7.5, 1.2 Hz, 1H), 7.22 (d, J = 4.0 Hz,
1), 7.07-6.99 (m, 2H), 4.67-4.54 (m, 2H), 4.19-4.06 (m, 2H), 3.73 (d, J = 5.6 Hz, 2H), 2.86 (s,

3H) MS(ED) m/z :(M',518).

AA37,  (3R,3a8)-N-(5-ZZZE|QH-2-U)-1-L42-7-(3-SAFZEZU-4-9)-1,3,3a,4-HEZ3| =2 %[ b]
LAE[3,4-d][1,4] AR -3-E 2011 = ((3R, 3aS)-N-(5-chlorothiophene-2-YL)-1-oxo-7-(3-oxopiper idine-4-
YL)-1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-3- formamide)(3}&E37)9] Az

_53_



[0481]

[0482]
[0483]

[0484]

[0485]

[0486]

[0487]
[0488]

[0489]

[0490]

[0491]

SEE3d 101756570
GAl(a), (3R,3a8)-1-S4-7-(3-S AR =2 Z-4-9)-1,3,3a,4-HEGS =2 A X [b]SAE[3,4-d][1,4] AR -
3-7FE A AH((3R, 3aS)-1-0x0-7-(3-oxopiper idine-4-YL)-1,3,3a,4-tet rahydrobenzo[bJloxazole[3,4-
d][1,4]oxazine-3-carboxylic acid)

~ o~ R
GOt

S}3HE (3R, 3a8)-3- (3| =5 A M E)-7-(3-F AR 2 % -4-9)-3a,4-t) 3 =22 [b] FAE[3,4-d][1,4] $AFA -
13- (A d1e] @AI(b)e] AHE)(0.38g, 1.188mmol)S 15m12] DMSOl &aAl7]1aL, ool wjxg WY7hal7)
™ DMP(0.856g, 2.019mmol)S H7batar, A& W 1h%¢F w¥hAlZ]™ | TLC(DCM/MeOH=10/1) 2 ¥F$-S R E ¥
atal, whgo] ¢hdE F, 10mle] 23} B3t EF(sodiun thiosulfate) F&N& Hrbste]l wadsiv,
10mle] & H7bsted A A17]a, DAN(10mIx3) 2 F=3HH, 714 FHAI7IaL, 7M7) eilbea JER 23
£, AJUEF xgNo AFsH, FFIAMUEFOR A7, §ulE FuE] U, APgHeR o
S gAY g Yt
old wAY FES 10mlY oHEVe|EH &a)A|7]aL, NaH,P0,(37mg, 0.309mmol, 0.15ml1¢] o] &3%),
b 24 EF(0.151g, 1.664mmol, 0.3nl 4 ol gal®), HAsF 250.1mD)E HhsE, AeolA &%
Hh kA7) TLC(DCM/MeOH=5/1) 2 wHe-& RuUEdetar, whgo] 4w 3 10%2] NaOH —/F%‘O—HSE pHE 10
2 243, EAZ AH(10mlx3) 3}l *J% IN G FEN o pHE 302 XA, FAR 53 (15mlx5)3st
i, FEEUEgoR dxArH, &uiE FE] Wi, 173mge] WA uAlE i, 7 dAAY] FE2
43.6%°]T}.

o

HNR (300 MHz, DMSO-ds) & 7.82 (d, J = 8.6 Hz, 1H), 7.09-7.00 (m, 2H), 5.02 (d, J = 6.9 Hz, 1H),
4.57 (dd, J = 10.6, 3.3 Hz, 1H), 4.36 (ddd, J = 10.1, 6.9, 3.3 Hz, 1H), 4.18 (s, 2H), 4.12 (t, J =
10.3 Hz, 1H), 3.95 (dd, J = 6.2, 3.9 Hz, 2H), 3.73-3.66 (m, 2H).MS(EI) m/z I(M+,334).

@A(b), (3R,3a8)-N-(5-F2RE L 3-2-U)-1-FAh-7-(3-FAR2EH-4-9)-1,3,3a, 4-H ET3| =29l 2 [b] &

AFE£[3,4-d][1,4] AR -3-F E0}n] = ((3R, 3aS)-N-(5-chlorothiophene-2-YL)-1-oxo-7-(3-oxomorphol ine—4-
YL)-1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-3-formamide)

(0] (e]
/_/< %o
OL/NQN s g
o—\}/S(NH@/
(0]

3}3HE-(3R,3a8)-1-F4-7-(3-FAEE2-4-9)-1,3,3a,4-H EE}3| =2 Wl Z [ b] A E[3,4-d] [1,4] AR -3~
7}E- 21 AH(90mg , 0.269mmo1) , 5-F 2 2E| QF2-olls| =g F & 8Fo] = (5-chlorothiophene2-
aminehydrochloride)(55mg, 0.323mmol), HATU(154mg, 0.404mmol), TEA(95.3mg, 0.943mmol)E HUB =, 21A]d
11 F9o] SA(g)olA M=t Bijel wel Azxste], 73mge] WA AAE P, F&& 60.34%°|T}.

I NIR (300 MHz, DMSO-d¢) & 11.97 (s, 1H), 7.87 (d, J = 8.6 Hz, 1H), 7.10 (d, J = 2.1 Hz, 1H), 7.06

(dd, J = 8.6, 2.3 Hz, 1H), 6.95 (d, J = 4.2 Hz, 1H), 6.77 (d, J = 4.2 Hz, 1H), 5.15 (d, J = 6.9 Hz,
1H), 4.64 (dd, J = 10.6, 3.2 Hz, 1H), 4.49-4.34 (m, 1H), 4.30-4.13 (m, 3H), 4.04-3.91 (m, 2H), 3.80-
3.65 (m, 2H). MS(ED) m/z :(M+,449).

AA38,  (3R,3a8)-N-(5-F2Z2HFHd-2-U)-1-FA2-7-(3-FAREEH-4-9)-1,3,3a,4-H Es| =2l = [b]
LALE[3,4-d][1,4] AR -3-F B0} n] = ((3R, 3aS)-N-(5-chloropyr idine-2-YL)-1-oxo-7-(3-oxomorphol ine-4-
YL)-1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-3-formamide) (3}&=38) 9] A=

Q WNHF@CI
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[0492]

[0493]

[0494]

[0495]

[0496]

[0497]

[0498]

[0499]

[0500]
[0501]

[0502]

[0503]

S=50dl 10-1756570

S}3HE (3R, 3a8) -1~ A-7T- (3-SR E2ZHU-4-U)-1,3,3a,4-H ES| =2 2 [b] SAE[3,4-d] [1,4] SA-3-
FHEAA (A A 362] @A(b)S] AHE)(90mg,  0.24mmol), &iiiAﬂﬂﬂ4ww&womwﬁﬁmﬂ—
amine) (37mg, 0.287mmol), HATU(137mg, 0.36mmol), TEA(48.4mg, 0.48mmol)E VB Z, AA|d11 T GA(g)el
A Mgt gl wEh, 56mge] WA MAE Ail, FES 52.65%°] ).

HNMR (3400 MHz, CDC1;) & 8.86 (s, 1H), 8.31 (d, J = 2.2 Hz, 1), 8.18 (d, J = 8.9 Hz, 1), 8.04 (d,
J =8.7Hz, 1), 7.73 (dd, J = 8.8, 2.5 Hz, 1), 7.06-6.97 (m, 2H), 4.81-4.72 (m, 2H), 4.40 4.29 (m,
3H), 4.06-3.96 (m, 3H), 3.77-3.71 (m, 2H). MS(ED) m/z :(M,444).

AN 39, 5-ZZZ-N-(((3S,3a8)-7-(4-WE-5,6-T) 3| =2 -4/1,2 4~ A ] o} 71-3-21 )-1-8 2-1,3,3a, 4-H| E 2}
=2l 2 [b]SAYE(3,4-d][1,4]2AH1-3-2) W &) ) E] @ #-2- 3 E-o} 1] = (5-chloro-N-(((3S, 3aS)-7-(4-methy -

5,6-dihydro-4H-1,2,4-oxadiazine-3-YL)-1-ox0-1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-3-
YL)methyl)thiophene-2-formamide) (335 39)¢] A|=*

@A (a), (3R,3a8)-3-((H EFE v e AL A W E)-1-54-1,3,3a,4-H EFF3| =2 W Z[b] SAME[3,4-
dl[1,4] AR -7-7t 2 B Y EZ ((3R, 3aS)-3-((tert-butyldimethylsilyloxy)methyl)-1-oxo-1,3,3a,4-
tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-7-carbonitrile)

3
NC N @
}/4\/OTBS
o

3FEEA(1lg, 2.42mmol)S 20ml1e] AZ3E NWPe &3iA]7]aL, B EE(0.256g, 2.42mmol)S Z7FstH, of=
71417} & 38kar, Pd(0Ac).(54mg, 0.242mmol), KFe(CN)g - 3H,0(0.816g, 1.93mmol)E FH7}slw, o= 7]A|¢

BEENA 140TAA 1,505 WeAZ|H | TLC(PE/EA10/D 2 WS WU EPsta, wgas Aestx Wz
A71m, 20mlel B WbSA, FAR  FZ(Lmlx3)eE, S-S §WAYm, FEghjEFow
AN, BRI B TN WA EES P, FHLZAE LA PR/ DE A AN, 0,271
WA AE d3, 5L 31.2%0t).

' NIR (400 MHz, CDCl;) 68.18 (d, J = 8.5 Hz, 1H), 7.32 (dd, J = 8.5, 1.8 Hz, 1H), 7.27 (d, J = 1.6
Hz, 1H), 4.55 (dd, J = 10.6, 3.3 Hz, 1H), 4.35 (ddd, J = 7.0, 5.5, 3.9 Hz, 1H), 4.19 (ddd, J = 10.2,
7.0, 3.3 Hz, 1H), 4.02-3.89 (m, 3H), 0.92 (s, 9H), 0.14 (d, J = 2.1 Hz, 6H). MS(ED) m/z I(M+,360).

SAI(b), (3R,3aS)-3-(B=FA| W E)-1-24-1,3,3a,4-H| ES| =2 Wl Z[b] A E[3,4-d][1,4] SA-7-71 2K
YEZ((3R,3aS)-3-(hydroxymethyl)-1-oxo-1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-7-
carbonitrile)

0
Q»\o
" O_E}’l\/OH

335 (3R,3a9)-3-((HERErueaAgd ) dE)-1-24-1,3,3a, - HEHGS =2l 2 [b]2AFE[3,4-d][1,4]<
APR-7-7FE R U EZ(0.538g, 1.494mmol), HIEgFEany ZF 9o ]C(IM 2.99m)E Y82, AAd1 9
A (b)oll Al A& Wil wel Alxste], 0.24g2] WA uAE A, &2 65.3%°|t).

H NMR (400 MHz, DMSO-ds) 68.06 (d, J = 8.5 Hz, 1H), 7.52 (d, J = 1.8 Hz, 1H), 7.46 (dd, J = 8.5, 1.9
Hz, 1H), 5.34 (t, J = 5.7 Hz, 1H), 4.66-4.56 (m, 1H), 4.50 (dd, J = 9.4, 4.0 Hz, 1H), 4.14-4.07 (m,
9H), 3.73 (dddd, J = 12.4, 10.1, 5.7, 3.9 Hz, 2H). MS(ED) m/z :(M ,246).

SA(c),  ((3R,3a8)-7-Alobie-1-22-1,3, 3, 4-H Eg}3] S22 [b] SAME[3,4-d] [1,4] $A12-3-2) W  w eh A

Z A2+ (((3R,3aS)-7-cyano-1-oxo-1,3,3a,4-tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-3-
YL)methylmethanesul fonate)
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[0504]

[0505]

[0506]

[0507]

[0508]
[0509]

[0510]

[0511]

[0512]
[0513]

[0514]

[0515]

[0516]

[0517]

S=50dl 10-1756570

)N
NC4{<:;?7N %
}/4\/0Ms
o

3} 35 (3R,3a9)-3- (3| EZ2 A W& )-1-22-1,3,3a,4-EH| EZ 3| =2 Wl Z [b] SAFE[3,4-d][1,4] A --7-7t2H Y
E(0.255g, 0.98mmol), S3}H et (0.168g, 1.46mmol), TEA(0.197g, 1.95mmol)E YR E, AAld1 F9
A () ol Al A&k %“:SOH e} A zske], 0.314g2 WA AS A, &L 93.5%0| ),

H NMR (400 MHz, DMSO-d¢) §8.05 (d, J = 8.5 Hz, 1H), 7.54 (d, J = 1.6 Hz, 1H), 7.48 (dd, J = 8.5, 1.8

Hz, 1H), 4.82 (s, 1H), 4.70-4.55 (m, 3H), 4.17-4.09 (m, 2H), 3.29 (s, 3H). MS(EI) m/z I(M+,324).

SA(d),  (35,3a5)-3-((1,3-t] FAtolo] AR ET-2-A) WY )-1-F4-1,3,3a, 4-E| E&}3| =2l Z [ b $AME (3,4~
dl[1,4] AR -7-7t2 R Y EZ ((3S,3aS)-3-((1,3-dioxoisoindolin-2-YL)methyl)-1-oxo0-1,3,3a, 4-

tetrahydrobenzo[bloxazole[3,4-d][1,4]oxazine-7-carbonitrile)
o
NC<::}N»\O 9
wﬁ@
s
o

32 ((3R,3a8)-7-AloFx=-1-22-1,3,3a,4-HE&3| =2 2 [b] &AVZ[3,4-d] [ 1,4] AR -3- ) W D o gk &
AF23(0.31g, 0.957mmol), Z&o|u|=Z-E(0.266g, 1.435mmol)S 922, AAd1l F9 WA (AN A&
Hol| whe} A Z23}ke], 0.286g9] WA uAE A, =& 79.71%°|}.

Hol—

'H NMR (400 MHz, DMSO-d;) §8.04 (d, J = 8.5 Hz, 1H), 7.91 (dt, J = 6.6, 3.5 Hz, 2H), 7.87 (dt, J =
5.1, 3.5 lz, 20), 7.51 (d, J = 1.8 Hz, 1), 7.45 (dd, J = 8.5, 1.9 Hz, 1H), 4.78-4.68 (m, 2H), 4.28-
4.22 (m, 1H), 4.15-4.08 (m, 3H). MS(ED) m/z : (M ,375).

1:P741(e) (38,3a8)-3-(o}m =w€)-1-24-1,3,3a, 4-Fl E S| =2 M 2 [b] SALE[3,4-d] [ 1, 4] SAM-7-7L 2 B Y

H((3S,3aS)-3-(aminomethyl )-1-oxo-1,3,3a,4-tetrahydrobenzolb ] azole[S 4-d][1,4]oxazine-7-
carbonltrlle)

8
Nc4<C:2}—N 2
}/4\/NH2
o

(38,3a8)-3-((1,3-t] SAlofo] 2Rl &/ -2- °‘)uﬂ bl &ARE[3,4-d1[1,4]%
AP-7-7F2 R Y EH(0.286g, 0.763mmol), ol Fo dAl(e)ll A A

) 1-%2:-1,3,3a,4-HEZ3| =29 %
s A o
%%%ﬂﬂf%Qﬂiﬂ@,@ﬂ%ﬂﬂ]Okri%%ﬁl,JQQQEI%%%ﬂﬂ%%@H%E

id E

of

SA(), 5-2 Z2-N-(((35,3a8)-7-Alob=-1-54-1,3,3a, 4-H EZFS| =2 ¥l 2 [ b SAFE[3,4-d ] [1,4]SA -
3-) e E] @ 3-2-F Eo}n] = (5-chloro-N-(((3S, 3aS)-7-cyano-1-oxo-1, 3, 3a, 4~
tetrahydrobenzol[bloxazole[3,4-d][1,4]oxazine-3-YL)methyl)thiophene-2-formamide)

0
a
- bty 1]
%H 3
5 N, A
8
)

Z3(39,3a8)-3-(o}n| =W 'l )-1-2 21,3, 3a, 4B Eg}S| =2l 2 [b] A E([3,4-d][1,4] 2 AR -7-7 2 R U EH |
5-2R2E| e H-2-93}EL=(0.166g, 0.915mmol), TEA(0.154g, 1.525mmol)E WEE, AA A1 F9 GA(f)d
Al Mgk Whiol whel Alzxste], 0.225g9] 2] StES da, F gAY &2 75.68%0 ).

' NR (400 MHz, DMSO-ds) §9.01 (t, J = 5.8 Hz, 1H), 8.07 (d, J = 8.5 Hz, 1), 7.71 (d, J = 4.1 Hz,

), 7.52 (d, J = 1.8 Hz, 1H), 7.46 (dd, J = 8.5, 1.9 Hz, 1H), 7.21 (d, J = 4.1 Hz, 1H), 4.62 (t, J =
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[0518]

[0519]
[0520]

[0521]

[0522]

[0523]

[0524]

[0525]

[0526]

[0527]

[0528]

S=50dl 10-1756570

7.0 Hz, 2H), 4.18-4.07 (m, 2H), 3.73 (t, J = 6.1 Hz, 2H). MS(ESI) m/z 5[(M+35)+,423.9].

SA(g), 5-FZZ-N-(((3S,3a8)-7-(4-¥&-5,6-T] 3| = 2-4H-1,2,4-ZA}T] 0} 71-3-2)-1-2 21,3, 32, 4-E| E&}
S22l [b]SAFE(3,4-d][1,4] SAF-3-L) W E) E] L #-2-F Foln| =

N

/ 0
»\o cl
N
gw/: QOVQH Wfé
0

3}t E5-F 2 2-N-(((3S,3aS)-7-Al o} .e-1-224-1,3,3a, 4-H EH3| =2 A 2 [b] 2A}Z[3,4-d] [1,4] 2 AHR-3-9)
W e)E ¢ H-2-F ol =(85mg, 0.218mmol)E 7mle] F-Fu|Eko] &ajx]7|L |

ZN1AE 2hist THAI o, AR AL7A] stdstiA] 9u7F s aEE wrkA] wgkelar, 7kqt
of gmjE S m, FAES 8mle WERAbe] &aiAl71aL, 2-(oprISAD)-N-rd el dobrl(98mg, 1.09mmol)E
HA7yske, 120CelA 16hsd FFAIZIA, wkEgo] d® & SulE FEs v, ZHaEetE Ly
(DCM/MeOH=80/1, 50/1, 30/1)=, 13mge] WA 1AE A3, FH- 12.88%0|T}.

HONR (400 MHz, CDCl;) & 8.01 (d, J = 8.4 Hz, 1H), 7.45 (d, J = 4.0 Hz, 1H), 7.36 (t, J = 4.8 Hz,

1H), 7.04 (d, J = 8.5 Hz, 1H), 7.00 (d, J = 1.5 Hz, 1H), 6.88 (d, J = 4.0 Hz, 1H), 4.50 (dd, J = 10.4,
2.5 Hz, 2H), 4.11 (t, J = 4.5 Hz, 2H), 3.98 (dd, J = 12.2, 5.3 Hz, 1H), 3.84-3.70 (m, 3H), 3.45 (t, J

=4.5Hz, 2H), 2.78 (s, 3H). MS(EI) m/z 5(M+,462).

AN 40,  5-FZ2-N-(((3S,3aR)-1-54-7-(3-S A KR EE-4-2)-1,3,3a, 4-H ESS| =2 Z[b] SALE[3, 4-
dl[1,4]13A4-3-2) &) E] @ 9 -2-F E-o}n| = (5-chloro-N-(((3S, 3aR)-1-oxo0-7-(3-oxomorphol ine-4-YL)-
1,3,3a,4-tetrahydrobenzo[bloxazolel[3,4-d][1,4]oxazine-3-YL)methyl)thiophene-2-formamide) (3=  40)<]

Az
4 5N

o] Cl
A 2

@4l (a), (8R,3aR)-3-((HHEFEUWE AL AN HE ) -7-(3-ZF L2 Z T -4-Y)-33,4-Y3 =2 N Z[b] SFAIE
[3,4-d][1,4]SAF-1(3H)—=((3R,3aR)-3-((tert-butyldimethylsilyloxy)methyl)-7-(3-oxomorphol ine-4-YL)-
3a,4~-dihydrobenzol[bloxazole[3,4-d][1,4]oxazine-1(3H)-one)

OTBS

33HEC [Journal of Medicinal Chemistry, 54(21), 7493-7502; 2011](lg, 12.08mmol),
P 2Z¢+=(0.336g, 3.62mmol), EFAAL(1.97g, 6.04mmol), Pdy(dba)s(0.155g, 0.169mmol), Xantphos(0.1l4g,

0.242mmo)E 8=, AAdl Fo GAl(a)old M=gh el whah Alxske], 0.597ge] WA uAFE AL,
&L 56.95%°|t}.

'H MR (300 MHz, DMSO-ds) & 7.88 (d, J = 8.5 Hz, 1H), 7.09-6.92 (m, 2H), 4.65 (d, J = 7.6 Hz, 2H),
4.21 (s, 21), 3.99 (ddd, J = 16.0, 15.6, 5.9 Hz, 6H), 3.77 (dd, J = 5.9, 4.3 Hz, 2H), 0.88-0.83 (m,
O9H), 0.08 (d, J = 0.5 Hz, 6H).MS(ED) m/z (M ,434).

GA(h), (3R,3aR)-3-(BEFAIHIE)-7T-(3-F AR 2 E7-4-U)-3a,4- U3 =2 WIZ[b] SAFE([3,4-d][1,4] FA17]

-1(3H)—=((3R,3aR)-3-(hydroxymethyl )-7-(3-oxomorphol ine-4-YL)-3a,4-dihydrobenzo[b]oxazole[3,4-
d][1,4]oxazine-1(3H)-one)
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[0529]
[0530]

[0531]

[0532]

[0533]
[0534]

[0535]

[0536]

[0537]
[0538]

[0539]

[0540]

S=50dl 10-1756570

7] d@Al(a)ol Al AlxES SHEHE (3R, 3aR)-3-(HHEFE UM d AL S AW E)-7-(3-F AR 2 E3-4-YU)-3a,4-T]
Sl gl 2 [b] & AFE(3,4-d][1,4]2AR-1(3H)-2(0.597g, 1.38mmol), EIEZFEURE ZFogto]=(1N,
2.8m)E 98Z, AAd1 T @A(b)oA H&=d Wlel wel Axske], 0.283ge] WA uAS da, &L
64.3%°]t}.

' NMR (400 MHz, DMSO-ds) & 7.90 (d, J = 8.7 Hz, 1), 7.05 (d, J = 2.3 Hz, 1), 6.96 (dd, J = 8.7, 2.3
Hz, 1), 5.33 (t, J = 5.7 Hz, 1), 4.50 (m, 1), 4.51 (q, J = 4.5 Hz, 1H), 4.27 (s, 2H), 4.10 (dd, J =
4.5, 1.7 Hz, 2H), 3.98 (m, 2H), 3.88-3.62 (m, 4H). MS(ED) m/z :(M,320).

SA(c), ((3R,3aR)-1-54-7-(3-S AR 2 ZW-4-9U)-1,3,3a, 4-HEZS| =2 Z[b]SAZ([3,4-d][1,4] A -

3-o)H e w el ZE A (((3R, 3aR)-1-0x0-7-(3-oxomorpholine-4-YL)-1,3,3a,4-tet rahydrobenzo[bloxazole[3,4-
d][1,4]oxazine-3-YL)methylmethanesulfonate)

/44? o )
Q\JN{<;ZE§i4\/OMs

A7) @A (b)) A AZ3 3FE(3R,3aR)-3- (3| =E2AH G )-7-(3-S 2= Z -
Z[3,4-d]1[1,4] A 0-1(3H)-2(3g, 9.375mmol), <A3}dletszd(1.288g, 11.
AL Fo @A) Mg ol whal Alxste], 2.98g2 WAl w1 A=

-¥)-3a,4-Y3| =2 [b]SA}
5mmol), TEA(2.6m1)E UH=,
A, L 79.79%0] T}

H NMR (400 MHz, DMSO-ds) & 7.91 (d, J = 8.1 Hz, 1H), 7.13 (d, ] = 2.3 Hz, 1H), 7.03 (dd, J = 8.1, 2.3
Hz, 1H), 4.88 (s, 1), 4.69 (m, 3H), 4.25 (s, 2[), 4.17 (d, J = 5.2 Hz, 2H), 3.96 (m, 2H), 3.77 (m,
9H), 3.29 (s, 3H). MS(ED) m/z :(M,398).

SAI(d), 2-(((3S,3aR)-1-&&-7-(3-FAR 2 E-4-U)-1,3,3a, 4-H E&}3| =2 Z [b] SAFE[3,4-d][1,4] A

A-3-d)dE)o}o| sl =1, —14{%(2—(((SS,SaR)—1—0X0—7—(3—0X0m0rph01ine—4—YL)—1,3,Sa,4—
tetrahydrobenzo[bJloxazole[3,4-d][1,4]oxazine-3-YL)methyl)isoindoline-1,3-dione)

;i\o 9
(¢]

A7 GA ()l AZTE 3FEE((3R,3aR)-1-24-7-(3-SARE2ZH-4-9)-1,3,3a,4-HEZs| =2 Z[b] A}
2[3,4-d]1[1,4] A1 20-3-) | e W eb A =411 (2.98g, 7.48mmol), Zeolm|=Z-F(2.08g, 11.22mmol)S YE=,
AA A1 Fo SA(DANA Med W uhel Alxste], 2.76ge] WA 1AE A, &2 82.1%°]T.

I NMR (400 MHz, CDCl3) & 8.11 (d, J = 8.7 Hz, 1H), 7.91 (dd, J = 5.5, 3.0 Hz, 2H), 7.79 (dd, J = 5.5,

3.0 Hz, 2H), 7.09 (d, J = 2.4 Hz, 1H), 6.99 (dd, J = 8.7, 2.4 Hz, 1H), 4.68 (dd, J = 11.7, 6.8 Hz,
1), 4.50 (dd, J = 10.6, 3.1 Hz, 1H), 4.38 (s, 2H), 4.23 (dd, J = 14.3, 6.8 Hz, 1H), 4.11-3.99 (m,

4H), 3.88 (t, J =10.3 Hz, 1H), 3.74-3.69 (m, 2H). MS(EI) m/z I(M+,449).

A (e), (38,3aR)-3-ot| e d-7-(3-F AR E2EH-4-9)-3a,4-H | =2 X [b] SAIE(3,4-d][1,4] $AFXI-
1(3H)-=((3S, 3aR)-3-aminomethyl-7-(3-oxomorphol ine-4-YL)-3a,4-dihydrobenzo[bJoxazole[3,4-
d][1,4]oxazine-1(3H)-one)
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[0541]

[0542]

[0543]

[0544]

[0545]

[0546]

[0547]
[0548]

[0549]

[0550]

[0551]

S=50dl 10-1756570

(0] o
~ .
(0] N N
s Qoﬂm

A7 GA ()N A Az 3gE2-(((3S,3aR)-1-24-7T-(3-Z AR E2EH-4-9)-1,3,3a,4-HEZ| =2
AFZ£[3,4-d][1,4] S AH2-3-D)H g )ofo] Aol Ed-1, 3-U]=(2.76g, 6.15mmol), 50mle] WHoluld=
du=, Al 5o dAl(e)dlA Azgh ol wet Azxste], 53 x5S APHoE ti
off YeTt.

GAf), 5-FEE-N-(((3S,3aR)-1-F42-7- (3-S5 4222 ZU-4-Y)-1,3,3a, 4-H ETS| =2 Wl £ [b] A2 3, 4-
d][1,4] A2 -3-24) W &) E] @ A -2-F Fo}n] = (5-chloro-N-(((3S, 3aR)-1-0x0-7-(3-oxomorphol ine-4-YL)-
1,3,3a,4-tetrahydrobenzo[bloxazolel[3,4-d][1,4]oxazine-3-YL)methyl)thiophene-2-formamide)

m}o rg
BX
o

g
X
lo, oo
T2

oo o o

(0] o]
o/_{N N»o s O
H
N O)/K/Nﬁj
Q
ulXéZﬂEJ A7) @Al ()l Al AZE 3FIHE(3S,3aR)-3-oF] | E-7-(3-S AR B EZ U -4-U)-3a,4-T] | =2l =
SLA}i[B, 4-d][1,4] &A= 1(3H) 9o %3, TEA(1.7ml, 12.29mmol), 5-F =22 E| L #-2-93} X = (1.335g
7. 376mmol Pa2, AA A1 Fo SA(H)AA A&t HJH&OH whg} A zste], 2.02g9] WA TAE d3, T

A o A 9] #%f 70.8%°]t}.

' NMR (400 MHz, DMSO-ds) 6 9.00 (t, J =5.7 Hz, 1H), 7.95 (d, J = 8.7 Hz, 1H), 7.69 (d, J = 4.1 Hz,

M), 7.19 (d, J = 4.0 Hz, 1), 7.15 (d, J = 2.3 Hz, 1H), 7.11 (dd, J = 8.7, 2.3 Hz, 1H), 4.66-4.57 (m,
2H), 4.21 (s, 2H), 4.08 (m, 2H), 3.97-3.92 (m, 2H), 3.73 (t, J = 5.5 Hz, 2H), 3.71-3.66 (m,

2H) MS(EST) m/z :[(W+23)",486.3].
}\g%%}/g PARS
1. & o] 31g-E 9] FXa A 4 23

I FXaZl Aol 7] ZAN-Z-D-Arg-Gly-Arg-pDA S Arg7t28-A17] @S A7R3te], 405nm 3+
oA EAZ E471 I et YERold @ (p-nitroaniline)S W&, 405mmel Ao 7189 BAHFS =A s
L, 3gHEo] Aol Azt AT FXa TS A= AL H7k3h.

A d JHL322} FXax CalbiochemAboll Al FFufslar, 7] &EN-Z-D-Arg-Gly-Arg-pDAE chromogenicAloll A
TFuigth ARE seE, a4 B 98 HHEE SE8 ERAIZIAL, 3704 10&E3F Abdui sty 71ES A
7Vetar, 9% 208-7F 405mmIFEol A Q] RS A o}rq EAloﬂ 10020(50102] Tris¥s, 10u09] 33HE, 204l
(0.027U0/m1)e] &, 200(300 M) el 712)e] Fwtiza(ask vH@7F, JAS 100%), 23 WZ+ (NS0 = 3}
FES A, AL %) ¥vHsAE FAgch o) O}Ur/] %4 Fxujrte] 37 %](We D& AAsta, 5340
2 2] A4S HaAsrt

AR SRS A2 DNSOol &3AI7IaL, 10mMe] RS ZAE] i, AREE A9 wkg8 ¥ H (buffer)®
s gt FANET L rivaroxaban(ZHFEANE, AT Xarelto, 2008 99 1647 109 14
b 9 Aol F4 57 )l
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[0552]

[0553]

[0554]

[0555]

[0556]

[0557]

[0558]

[0559]
[0560]
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SS50dl 10-1756570

* 2
E deo dB glgEo] FXao dist da) €4 dog

ﬁ'@'% IC5O (lﬂ\l)

1 2.954+0.01

2 6.68+0.79
17 12.22410.52
33 14.9741.60
34 19.274+3.39
35 19.56+16.93
36 12.16+4.08
2 ulZ Ak 19.7140.7

3291 dole25E o & e v, 2 2y e 9 AESHS HEka, 8 59 SgELl, 8%
 3FRFEL7, 3HRE33, 3HEE34, 3HEE35, 3§E369] A9] FXa oAl 2 . 5

5}6“32 S}RHE17, SHEHES360] FXa el tiek oAl dA3] kel eutSAmkS 23383l

2. & Ao sigt=o] HE Aol eke-sEls A3

AFe] 200-220g%0 BT & N el 3-mkert 9lem, A 9

Ao el AuFalR AR SetES Foshar, ?il@‘ﬂ OJHH—E at7]9] 33} At

Y
g
o)
m
il
o
lo
fil
1 o
u
=
_1
!_‘

2]

HE A oFesHieh Ald Fol 1ot

=3 | IAE Fod= i FoAAH
1 1 ke B e 10 10
2 1 2 3.0 5.0
3 2 AW AHH 7o 9.0 10
4 2 2 45 5.0
5 | clHisARE ) Sd AHH 5 10 10
6 | eHEAR ik 3.0 5.0

31327 5%9] DMS0/5%2] E ¢ (tween)-80/90%2] A2 A G4E fMoa ZAsle] Fosla, gnfEAHE 9 2
A ot 5%DMS0/5%e] E€1-80/90%2] AR|A AR ZAste], d¥gdor W, g Foja2 10%DMS0/10%
o] E$1-80/80%2] 50%PEGA00Z F A&},

Al 12h EF SAA71AL, AR A ¢ dn FoF 2h st dHeR Yolg Hln. AP}

% 5min, 0.25, 0.5, 1.0, 2.0, 4.0, 6.0, 8.0%} 24h.

_E‘.I;
7] dAE ke AdE obt 3 AulFoM0.3mle] AWMES FHsla, sluviAE] Al Yo,
11000rpm®. 2 5min PAFE s, E4-& FEAI7IH, -209 BFad dFA I
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[0562]

[0563]

[0564]

[0565]

[0566]

[0567]

[0568]

[0569]

[0570]

[0571]

[0572]

[0573]

[0574]

S=50dl 10-1756570

el =2 EEIL=FN
A7 |Fuma| @2 | Fumg | 2R |Fuma
(10me/Kg) |(3me/Ke) |19me/Ke)|(4.5me/Ke) | (10me/Ke) [(3me/Ke)
U ls? 0.75 0.67 0.58
Cnaxlng/mL) 11501 6927 440
AUCo+{ngh/mL) 32629 16324 26119 31067 1608 10548
AUCh-oslngh/ml) 33044 15339 28627 33662 2242 10575
MRT(h) 2:23 1.03 3.40 3.04 7.01 0.88
Tyt 1:88 1.00 2.10 1.95 4.64 0.98
CLz(L/hvEg) 0.201 0.137 0.285
Vss(l/Eg) 0.201 0.408 0.250
F(%) B3.7 42.0 4.6

$5E WAL AL BeHE okEN ARl B 4P AX B wy 3]
2 EAS pustal, A4 BESH /M85 (biocavailability) S ¥4 tEgE upEabiincg 4 =& 4
el &Uﬂé}_oﬂ
= O O PR

A8 & PRECILA} C2000-1vt2ulg vl=w ddafd vty Foj=Z 21 E (coagulometer ) S AFE3Fe] SHAIZHS
HE3oh

AEZHZe~E (tissue thromboplastin)(AFEY] &, E7]9 ¥, gy 2 #Hx
A T AEY HEI) T} ZHEol2E HUlsle], ZREERS EFRIOR MHAT| L, $AE fHEAS JH
do= JuAZIY, ¥4 3o FoHE A, 5 TZEFY AIZRS BEEt, Y] AEe 9y ddagu
A 28-S sl 7 &3] AFEstE A Aol
gnk

W E7]8 AEZAEE(sodium citrate) &5 (3.8%2] AEZAYER, 1:9 &£3HS FHsha,
Fro = 3ES Hrieln, PT=A A °K(PRECILAF, EA4)owm ZTrEERO A3 AI7tS =
T T v B, PT AIZHS 1) 33 3389 soe P22 7|59y, 33gE9 53 &

i
-

il

2) B4 HE E2RZo 48" AlZHactivated partial thromboplastin time, APTT) =%

Qe 372 x2AstAA, nEE A5 QA0 nHE @A A2, AlZ @ (cephalin)(FE EERZ#AHE)

o Hay ARIAZ AGIL, Ca o FolstolA, Pagto] BEHF dgo] Lo Q3 AZH, = BA
T EFEEGAE AR #Esh, ol WA g Alawe) vlaA wizketal &3] ARgshE AE Al
oJt}.

SAYY: E7& NESAVES &1 QWBSWJMEE&%E%;1:9%%%%%&3,%ﬂ%%ﬂaﬂ%
A S F7ishH, APTTEH AIF(PRECILAF, H74)o2 ZTREEN @X3 S SAs e, Fudzs
I wma] BEW, APIT AJ7FS 1w) A3 ﬂﬁ%ﬂ = APIT2E 7|23, 335 Jexu IS
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[0575]

[0576]

[0577]

[0578]

[0579]
[0580]

[0581]

[0582]

[0583]

[0584]

[0585]

[0586]

[0587]

[0588]

[0589]

[0590]

[0591]
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S550dl 10-1756570

ZANH: 714 AEEMUER 53 d3(3.809 AEEZAUER, 1: 9 &3S Hlar, Fold vxe =
e 3ES HUtet, TIESH AIR(PRECILAL, E4)oz FAsta, Iz} vlus 33&E9 s &
e H713h

Ay

E714 ANEEAUER 5 FF3.8%2 ANESAMYEF: dF=1: 9or E3HS FF FEHS AE
(ruite.biomart)AFell A w3t ZHo]i, PRECIL C2000-1 w}zyl€gl H|=W Tt 5
PRECIL 5837}#] AleF& 5.7 PRECIL ZA7|ARNA Fejdich, Ade gl o
55 A, 8% DMSO 5%<0.1%, 9HSAIZFS AAAl A °
Zo 5 :

WA 7EE
Evito] 3-67) W& AAFL, BYHow 23w S W),

s
o
i
N
I
I
il
M

£ PRECILA} €2000-17}2dlE) Hl=W ddxd wixls Fo]F =20 (coagulometer ) & AFE-35le] A 7S

1) TEEZ4Y] A 7H(prothrombin time, PT) =4
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