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A olele] ofe] 7HA| HGA|, oE

L

.

AMAz= 22 &

-
i

L

A, dllolz2E T2 9EA

=
4

)

L
L

Ao 71 =

L

<

[e)

=

Sfolm 2 22 [1,2-2] 9

LA E4FE R (NH,0AC)

[<)

=i}
=

(aldehyde)
4-o}a 3, 4-t}o]

L=

A

L

3ol

oL];-“ S

=

7ol
— 32 —

kel
,vEEE, wpolEld Y

411¢] 3}

R
R,

]

OMe T+ Holrt.

Fol whgAl7)
41

OHC
71 [3}eh4] 41l A,

o

1.

H

3
&7 Res EE, CN, NO,

Ex

o,

[0083]
[0084]
[0085]
[0086]
[0087]
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[0088] [s}eh4 1]

[0089]
[0090] A7) (8}t 1]00 A,
[0091] A7) A= N EE N o)1,
[0092] A7) AZF N @1 A Xol= —CH,COR; 7} ZAaHs
[0093] A7 Ry Ced 2, Ced Al 2 o} oA Aelxan,
R4
| H
R, X, "S,L N
\l/ xn
I Y '771 l
X
e 1 / O/

R, \ l
[0094] 7] Ry Ry , Ei olaL,

s R,

- R, _ _ o

[0095] A7) R , e, wloldd 2 F FolA AEEm,
00961 A7 R, R 2 R AR SASAL Aolshi, 247 SYHOR e Ei Holw,
[0097] A7 Rg2 Me, OMe, Cl, Br, CN, NO, =+ Holaz,
[0098] 7] Rg& OMe = o)L,
[0099] A7) Rgx= SR, N, NO,, OMe = Holal,
01001 A7) X, Xz A= BASAL Aoleta, 77t BYAo® € EE Ne,
[0101] A7) Y& 0 & Nojt).
[0102] 2 Iy g AAdeA = g 419 FFES 22EA

S = 2 3lo] ddglo]=(aldehyde) % oM EXUYEEH
(NHi0Ac) & E3tale] 4-o}d 3 4-Tholsl= v ZE2[1,2-a] 9k FEAS AxeRoen, gL FAZez 37

HheA & olgste] el dgtes A2 ¢ Ao §b] wkeA 1ol A3 R B R F R me
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[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

o

ZIHSd 10-2020-0124455

RiCHO AT N=
NH4OAc )\/N /

rr

PC34| 3

m
_t

T 38 MCF7A 3ol A
T 4= MCF7A| 3ol A
% 5% PC3A A

T 62 MCF7A 3ol A

Base, solvent =
room temperature O’//’\ R

A8 ohym, B “391 HAT AP EE T AR wel
61—}_
=

r
L
O
Hu
o
2y
E
2
%
i}

we] sitel wol e AE AW ENE HAF Yol
wowyel BgEe Ee he QAL oAl ZdE HAe ezely,
wowyel gEe e he QAL A Z3E S8 ezely,
wowyel BgEe e he QAL oAl ZdE HAe exeln,

wgg YAl Aok FAF g

A& 9

A AmvhE

Y [ N
7

weo) olshE F71 flekel AT AAAE ANTG. @, ] A B wHE dAss A

AX el ol BAHE Ae ot
3ol glolA,

rlo ot~_r
e
rlo
o
=

i

3] (flash chromatography)+ & 4F(hexanes), °g o}AlHo]E(ethyl acetate) ¥ TIZZ=E

th(dichloromethane) & &2]No 2 ALE3lE A7l A(230-400mesh) & AME-3te] 33l om, WWFoz 7}
3l 0.2omm A7t ZE|o|E(F-254)749 vl5 A ZvlE ¥ (thin-layer chromatography)® ZE WS
Ue ¥ sk, 88 A3 &4 FX(capillary melting point apparatus)ZE AF&3le] =4 3%},

1H 9 U0 ONR 2T ESS 400 MHz MR E37] oA 71251 s5tE ATE | tEw(s, 9 d, o]FA;
% B q, 4 35, u} ), A=W AZD 45, PP Fm ARG HISE A% B
]iﬁ‘r(ESI) 2 Q-TOF A& #4712 FA =AU,

Azd. ¥kg HA s}

71 WA 1o we wAsgon, s ey 3ol SgEs F
AEALE S (NO0A) & EF 3] d-olal 3,4-tholsho| w22 [1,2-a] 924

%
) 41 % weA 1 e A8 RR R el me Wyl 483 & ok

w2 AR o] oddto]=(aldehyde) 2 o}
EAE Az, s 3
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[0114]

[0115]
[0116]

[0117]
[0118]

[0119]

[0120]

[0121]

[0122]

[0123]
[0124]

[0125]

ZIHSd 10-2020-0124455

OHC
g
N /
0O R,
(W 1]
OHC
= RiCHO AT N=
'/ NHiOAc )\/N /
R1 5
Base, solvent =
o » room temperature O’f\ Ro
AA 4 1. 4-o1A 3 4-tholEe| =2 E=[1,2-a]9 IR FEA FA

4-obd 3 4-tfelstol=m I ER[1,2-a] 1] F=A sHeHEQ] §P‘M‘ 2 WA 389 siES FAgsiden, &
mEA BHHQER oS Felaly] 9ake] H-MR (400 Miz), C MR (100 MHz) 2 HRMS ®A1< AA|&tc.

1-1. (3R*, 48%)-3-(2-HEA|#H)-3,4-T}o]dlo| =29 Z 2 [1,2-a]F 2h-4-) () W EFa= (((3R*,4S%)-3-(2-
Methoxyphenyl)-3.4-dihydropyrrolo[1.2-alpyrazin-4-yl)(phenyl)methanone) 3¥H*d

O EFL-(1.0 mL)ol 2-v|EA =L H8lo] =(16.3 mg, 1.2 equiv) Z AR FolAHOIE(9.2 mg, 1.2 equiv)7} oL
follof]  1-(2-=4-2-Hdo &) -1/ F-2-7l 2B A 50| =(21.3 mg, 1 equiv)® 971(6.9 mg, 0.5
S g2 HsIT. O &, 7] EFES Aol 1443 Bk mNbslglon | v A =ulE 1y

r#‘i
ﬁl

g2 kg BRIttt whgo] FAE &, g EFES AYTHI F UFEZ2WE(3x10 mL) o2 FE39]
. f715E & 2 AR A7 AEe & 5 nlavg o R fdxsta o5 g & AT EH A SR8k
5T AWAES AsE Ay aEvtEod (o gelAlEH e E/ ﬂﬁi;ﬂlﬂ/@w 1:1:8)2 A
((3R*,48%)-3-(2-W| =] H)d )-3,4-T}o]sto] =2 9| Z 2 [1,2-a] 9 &FF-4-) (F D) W Eb= (31 mg, HM%)E F£535
Rt

[s}eh4] 2]

OMe N7 =
(y

3 314 (white solid), mp: 216.5-218.7 C (94%);

' NMR (400 MHz, CDCls) 68.52 (s, 1H), 8.07 (d, J=7.7 Hz, 2H), 7.61 (t, J=7.4 Hz, 1), 7.48 (t, J

=7.7Hz, 20), 7.21 (¢, J=7.7Hz, 1H), 6.95 (d, J = 7.4 Hz, 1H), 6.82-6.88 (m, 2H), 6.60 (d, J = 3.4
Hz, 1H), 6.53 (s, 1H), 6.27-6.29 (m, 1H), 5.83 (s, 1H), 5.76 (d, J = 3.2 Hz, 1H), 3.90 (s, 3H);
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[0126]

[0127]

[0128]

[0129]

[0130]

[0131]
[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]
[0140]

[0141]

[0142]

[0143]

[0144]
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PCONMR (100 MHz, CDCls) & 195.4, 156.4. 153.1, 134.7, 133.9. 129.1. 129.0, 128.7, 128.4, 126.3.
126.2, 124.3, 121.1, 111.7, 110.7, 110.5, 62.4, 57.7. 55.3;

|\

HRMS (ESI-QTOF) m/z [M+Na]+ Coill;sNo0-Na Al4E ke 353.1260, 7%k 353.1268.

1-2. (3R#,45%)-3-9] -3, 4-t}o| o] =2 I EZ[],2-a] F e}x]-4-Y o B} 4= (((3R*,4S#)-3-Pheny1-3,4-
dihydropyrrolo[1.2-alpyrazin-4-v1)methanone) ¥H*d

A7 1-19] FAHRAANA |, - EA N =L Flo|= Al AM=dd s =g AFE3E AS ALlsta FU WS
AFE3F] ((3R*,45%)-3-Hd-3,4-t}o]sto| =2 T B2 [1,2-a] T &2 -4- WEl=S st
[sheta 3]

N7 =

3 34 (white solid), mp: 171.4-172.2 C (94%);

' NMR (400 MHz, CDCls) 68.42 (s, 1H), 7.87 (d, J=7.7 Hz, 2H), 7.63 (t, J = 7.3 Hz, 1), 7.49 (t, J

= 7.5 Hz, 2H), 7.28-7.29 (m, 3H), 7.21-7.23 (d, J = 6.8 Hz, 2H), 6.66 (d, J = 3.3 Hz, 1H), 6.61 (s,
1), 6.36 (s, 1H), 5.71 (d, J=4.6 Hz, 1H), 5.32 (d, J = 2.9 Hz, 1H);

13C NMR (100 MHz, CDCl;) §195.6, 151.7, 139.8, 134.8, 134.1, 129.1, 129.0, 128.6, 128.2, 127.4, 125.8,
124.1, 112.0, 110.9, 64.2, 62.9;

HRMS (ESI-QTOF) m/z [M+Na]’ CooHigN:ONa AlAkgE: 323.1155, 783k 323.1164.

1-3. I ((3R*,4S#)-3-(p-EH)-3,4-t}o| 3o =2 T E = [1,2-a] T 2} %1 -4-Y ) W E}+= (Pheny ] ((3R*,4S%)-3-(p-
tolyl)-3.4-dihydropyrrolo[1,2-alpyrazin-4-v1)methanone) ¥4

7] 1-19] FHTAANA, B A Mzt = Al -ET A Sol S F ALET AL A9
& Abgate] Y (3R, 45%)-3-(p-B2)-3,4-thol so] B 2] B2 [1,2-a] 9| b4~ W ehi=2 A shole.

[3}sh4 4]

K

A =22 1A (pale yellow solid), mp: 179.5-180.2 C (95%);

I NMR (400 MHz, CDCl;) &§8.38 (s, 1H), 7.87 (d, J = 7.5 Hz, 2H), 7.59-7.63 (m, 1H), 7.46-7.50 (m, 2H),

7.08 (s, 4H), 6.62 (d, J = 3.4 Hz, 1H), 6.57 (s, 1H), 6.32-6.34 (m, 1H), 5.68 (d, J = 4.2 Hz, 1H),
5.29 (d, J=3.6 Hz, 1H), 2.29 (s, 3H);

“COMMR (100 MHz, CDCly) & 195.4, 151.5, 137.9, 136.9, 134.6, 134.1, 129.7, 129.1, 128.6, 127.2,
125.8, 124.1, 111.9, 110.8, 63.7, 63.1, 21.2;

HRMS (ESI-QTOF) m/z [M+H]™ CoHlioNoO AI2Fgk: 315.1492, ZA7k: 315.1498.

1-4. _((3R*,45%)-3-(3.5-t]H EA| A d)-3 4-t}o]slo| =2y =2 [1 2-a] ¥ 2} -4-) (A D) Wl EF 3= (((3R* . 45%)-
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[0145]

[0146]

[0147]
[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]
[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

ZIHSd 10-2020-0124455

3-(3.5-Dimethoxyphenyl)-3.4-dihydropyrrolo[1.2-a] pyrazine—-4-yl)(phenyl)methanone) ¥4

271 1-19] A HRAANA, 2-vEA =g st = Bl 3, 5-tfo]m Al = u|slo] =5 AR AS A9t
TUe WHSE ARS8l ((8R*,45#)-3-(3,5-U W EA|Hd)-3,4-t}o]le| =29 E2 [1,2-a] 9 274~ ) (D) Hl
El=g gAY

P
OMe /\©

A%t kA 1A (Pale yellow solid), mp: 139.4-140.5 C (87%);

pud

s

I NMR (400 MHz, CDCl;) &§8.35 (s, 1H), 7.87 (d, J=7.1Hz, 2H), 7.57-7.60 (m, 1H), 7.43-7.47 (m, 2H),
6.57-6.60 (m, 2H), 6.31-6.32 (m, 4H), 5.67 (s, 1H), 5.18 (s, 1H), 3.67 (s, 6H);

PCONMR (100 MHz, CDCls) & 195.5. 161.2. 151.7, 142.0, 134.8, 134.2. 129.1, 128.6, 125.6, 124.1,
112.1, 110.9, 105.5, 100.0, 64.2, 62.6. 55.4;

HRMS (ESI-QTOF) m/z [M+H]+ CoolloiN203 AlAFgk: 361.1547, S %k: 361.1556.

1-5. _((3R#.48%)-3-(4-F= 23 d)-3 4-t}o|to| =2 a F = [1.2-a] 9 e} -4-%) (3] d) vl Epv= (((3R*,48+)-3- (4=
Chlorophenyl)-3.4-dihydropyrrolo[1,2-alpyrazine-4-yl) (phenyl)methanone) 4

A7 1-19 FATAAA, 2-HEAMELE o] = il 4-F2EHM AU S| =5 AR AS ALt FY
3 WS AL&3Ske]  ((3R#,4S5#)-3-(4-F 22 HH)-3,4-t}olsto| =2 HE 7 [1,2-a] ¥ & -4-L) (D) v gl=&

A 1A (white solid), mp: 208.4-209.5 C (89%);

' NMR (400 MHz, CDCl;) &8.39 (s, 1H), 7.83 (d, J = 7.6 Hz, 2H), 7.60-7.63 (m, 1H), 7.47-7.49 (m, 2H),

7.23 (d, J=8.0Hz, 20), 7.13 (d, J= 7.7 Hz, 2H), 6.63 (s, 1H), 6.57 (s, 1H), 6.33 (s, 1H), 5.62 (d,
J=4.8Hz, 1H), 5.25 (d, J=4.2 Hz, 1H);

13C NMR (100 MHz, CDCl;) & 195.4, 152.0, 138.3, 134.8, 134.3, 134.0, 129.2, 129.1, 128.9, 128.5,
125.7, 124.2, 112.3, 111.0, 63.6, 62.7;

HRMS (ESI-QTOR) m/z [M+H]™ CooicCIN.O 7A12FZE: 335.0046, =77k 335.0052.

1-6. ((3R#*,4S%)-3-(2-H 2 2| d)-3 4-t}ol3lo| =29 E 2 [1,2-a]F e} -4-2) (H ) ] EF= (((3R*,45%) -3~

(34-Bromopheny1)-3,4-dihydropyrrolo[1,2-alpyrazine—4-y1) (phenv1)methanone) 4

71 1-10]) FAAACNA, 2-vSEA =L sto| =t 4-BeErdl=ddsie]=E AR AL Al9fstal T
ARg3ke]  ((3R#,45#)-3-(2-B 2R 3d)-3,4-t}o]sto| =Ry E 2 [1,2-a] ¥ 2}l -4-L) (A ) vl =&
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[0162]

[0163]
[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]
[0172]

[0173]

[0174]

[0175]

[0176]

[0177]
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A A4 (white solid), mp: 196.0-197.1 C (86%);

' NMR (400 MHz, CDCls) 68.39 (s, 1H), 7.83 (d, J = 7.9Hz, 2H), 7.60-7.64 (m, 1H), 7.46-7.49 (m, 2H),

7.38 (d, J = 8.3Hz, 2H), 7.08 (d, J = 8.2 Hz, 2H), 6.64 (d, J = 2.7 Hz, 1H), 6.58 (s, 1H), 6.32-6.34
(m, 1H), 5.62 (d, J=5.2 Hz, 1H), 5.24 (d, J = 4.9 Hz, 1H);

13C NMR (100 MHz, CDCl;) & 195.3, 152.0, 138.8, 134.8, 134.3, 132.1, 129.2, 129.2, 128.5, 125.7,

124.2, 122.2, 112.4, 111.0 63.7, 62.6;
HRMS (ESI-QTOF) m/z [M+Na]+ Cooll;sBrN,ONa 712Fgk: 401.0260, Z7d%k: 401.0268.

1-7. _((3R#,4S%)-3-(4-HEZHd)-3.4-t}olslo| =R I F = [1,2-a] F &t -4-Y) (Fd) A EF+= (((3R*.4S5%)-3-(4-
Nitrophenyl)-3.4-dihydropyrrolo[1.2-alpyrazine-4-y1) (phenyl)methanone) $+4

47 1-19) FATAA, - EA =S sel s YA -] ERM =S =S SR AS AT Y
S PEe AEe] ((BRr 454)-3-(U-U ERD)-3,4-vho] sho] S 29 £ 2 [1,2-a] 9] eh21-4-2) (] D) v ER=&

A 1A (vhite solid), mp: 191.7-192.6 C (73%);

'H NMR (400 MHz, acetone-ds) §8.40 (s, 1H), 8.03 (d, J = 5.8 Hz, 2H), 7.66-7.70 (m, 3H), 7.56-7.60 (m,

2H), 7.46-7.50 (m, 2H), 6.84 (s, 1), 6.62 (s, 1), 6.25 (d, J = 5.2 Hz, 2H), 5.40 (d, J = 3.8 Hz,
1H);

“C MR (100 MHz, acetone-d;) & 194.9, 151.8, 148.0, 134.9, 132.8, 130.3, 129.3, 129.2, 128.9, 128.7,
125.8, 124.2, 112.2, 110.8, 63.7, 62.5:

HRMS (ESI-QTOF) m/z [M+Na] Cooll1sNs0sNa Al4t#k: 368.1006, 7 %k: 368.1016.

1-8. ((35%,48%)-3-(1-NE-2-¢)-3 . 4-T}o|slo| E2 W 22 [1,2-a] F 251 -4- ) (3] D) Wl E}= (((3R*,45%) -3~
(1#-Indol-2-y1)-3.4-dihydropyrrolo[1,2-alpyrazine-4-yl) (phenyl)methanone) 43

o

}7] 1-19] @AM, - EA =g detol = Al QlE-2-7hR A st =8 AMER RS Al9lsta T
WS AR&skel ((35+,48%)-3-(1-91&-2-9)-3,4-tpo|sto] L2 9 E 2 [1,2-a] 9| p-4-) (F ) v B} =&
FAct.

ro
n:

(
—

3

b
olr
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[0178]

[0179]
[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]
[0188]

[0189]

[0190]

[0191]

[0192]

[0193]
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A 1A (white solid), mp: 167.7-168.6 C (70%);

' NVR (400 MHz, CDCls) 68.67 (s, 1H), 8.30 (s, 1H), 7.94 (d, J = 4.9 Hz, 2H), 7.60-7.64 (m, 1H),

7.43-7.50 (m, 4H), 7.13 (s, 1H), 7.06 (s, 1H), 6.64-6.72 (m, 2H), 6.36 (s, 2H), 5.97 (s, 1H), 5.60 (s,
1H);

13C NMR (100 MHz, CDCl;) & 194.4, 152.4, 136.5, 136.1, 134.5, 131.5, 129.4, 128.7, 126.6, 125.2,

124.6, 122.3, 120.5, 120.1, 113.1, 111.2, 111.2, 99.8, 61.1, 57.5;

HRMS (ESI-QTOF) m/z [M+Na]’ CoHiN;ONa AlAkgk: 362.1264, S783k: 362.1272.

1-9. ((85#,48%)-3-(FH-2-9)-3 4-t}olslo| =2 ¥ E 7 [1,2-a] ¥ &2 -4-) (#] ) W B} 3= (((3S%,4S5%)-3—
(Furan-2-y1)-3.4-dihydropyrrolo[1,2-alpyrazine-4-yl) (pheny1)methanone) 43

71 1-19] FAFAGANA, 2-HEA =LY stol= Al HFES AFES S AQsta Y HE ARSS)
o] ((3S#,4S8%)-3-(F&-2-Y)-3,4-t}olslo| =23 EZ[1,2-a] ¥ 2 ~4-) (A ) El=S A5t

[3}sh4) 10]

3 A A (white solid), mp: 169.7-170.6 C (75%);

I NMR (400 MHz, CDCl3) &§8.53 (s, 1H), 8.00 (d, J = 8.2 Hz, 2H), 7.62-7.66 (m, 1H), 7.50-7.54 (m, 2H),

7.36 (s, 1H), 6.60-6.62 (m, 2H), 6.30-6.32 (m, 1H), 6.24-6.25 (m, 1H), 6.09 (d, J = 3.0 Hz, 1H), 5.98
(d, J=4.0 Hz, 1H), 5.49 (d, J = 3.2 Hz, 1H);

PCONR (100 MHz, CDCls) & 194.7, 152.9. 151.7, 142.5, 134.3. 134.2. 129.2, 128.7, 125.3, 124 .4,
112.5, 110.8, 110.7, 107.8, 60.7. 58.3;

HRMS (ESI-QTOF) m/z [MJrNa]+ CistuN-O-Na A4zl 313.0947, 2%k 313.0956.

1-10. (3-mEAI =) ((3R*, 45%)-3-9'd-3,4-t}ol o =29 Z 2 [1,2-a] F 2p 4~ ) W EF=((3-
Methoxyphenyl) ((3R#*,4S%)-3-pheny1-3.4-dihydropyrrolo[1,2-alpyrazine-4-y1)methanone) 4]

A7 1-19) FAATANA, 2-wEA =G st = il Mz gHslo| =5 AMgeta, 1-(2-FA-2-ddeE)-
19 E-2-7l2 8. g lo] = thal 1-(2-(3-HEA|Hd)-2-S 2 &) - 143 F-2-7l2 B &y slo] =9] 3}gHES A}
&3 AE A9ty I WHES AREst (3-HwIEAI ) ((3R+,4S+)-3-Hd-3,4-T}o]sfo] =20 F =2 [1,2-
al ¥ &7 -4-) v el=S A
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[0194]

[0195]
[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]
[0204]

[0205]

[0206]

[0207]

[0208]

[0209]
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3 314 (white solid), mp: 147.7-148.6 C (90%);

' NMR (400 MHz, CDCl;) &8.36 (s, 1H), 7.33-7.39 (m, 3H), 7.21-7.24 (m, 3H), 7.16 (d, J = 6.8 Hz, 2H),

6.60 (s, 1H), 7.11 (d, J = 7.9 Hz, 1H), 6.59 (d, J = 3.1 Hz, 1H), 6.54 (s, 1H), 6.29-6.30 (m, 1H),
5.63 (d, J=4.7 Hz, 1H), 5.27 (d, J=3.1Hz, 1H), 3.79 (s, 3H);

13C NMR (100 MHz, CDCl;) & 195.4, 160.2, 151.7, 139.8, 136.1, 130.0, 129.0, 128.2, 127.4, 125.8,

124.1, 120.9, 120.8, 112.9, 112.0, 110.8, 64.2, 63.0, 55.6;
HRMS (ESI-QTOF) m/z [M+H]+ CoiHioNoOp AlAkgE: 331.1441, 783k 331.1448.

1-11. (3= EA A ) ((3R#*,45#)=3-(4-H| F A H € )-3,4-T}o]3}o| E2 W Z 2 [1,2-a] F Z} 7 -4-U ) A E}= (3~
Methoxyphenyl ) ((3R#*,4S#)-3-(4-methoxyphenyl)-3.4-dihydropyrrolo[1.2-alpyrazine-4-y1l)methanone) ¥4

o

] 118l B, S el A 4 Aol # A gst, 12
oNE)-13 F-2-7h2 Dot Bo] = TjAl 1-2-(3- B A d)-2- % 4ol &)1 ) B-2-Fh 2 n ctu|stol £ 8 AL§E
& ASlsha FUT WUE ARG (GaABASD)(GRe,dS0)-5- (1A F AN )5, 4Tl she] 23§ 2
2-al9 e -4-2) e & G ST,

[3}sh4) 12]

L

—
—

A =2k 37 (Pale yellow solid), mp: 179.7-180.9 C (88%);

'H MR (400 MHz, CDCl) §8.37 (s, 1H), 7.35-7.43 (m, 3H), 7.10-7.15 (m, 3H), 6.80 (d, J = 8.2 Hz, 2H),
6.61 (d, J=23.2 Hz, 1H), 6.57 (s, 1H), 6.33 (s, 1H), 5.63 (d, J = 4.3 Hz, 1H). 5.26 (d. J = 3.6 Hz,
1H), 3.83 (s, 3H), 3.75 (s, 3H);

“C MMR (100 MHz, CDCly) & 195.4, 160.2, 159.5, 151.4, 136.1, 132.0, 130.0, 128.5, 125.7, 124.0,
120.9, 120.7, 114.4, 112.9, 111.8, 110.8, 63.6, 63.2, 55.6, 55.4;

HRMS (ESI-QTOF) m/z [M+H]+ CoolloiN203 AlAFEk: 361.1547, S7d%k: 361.1555.

1-12. ((3R*.,45%)-3-(4-F 229 d)-3 4-t}olslo| =2y =7 [1,2-a] 9] &% -4-2) (3-H EA g ) H E}=
(((3R*,4S#)-3-(4-chlorophenyl)-3.4-dihydropyrrolo[1.2-a] pyrazine-4-yl)(3-methoxyphenyl)methanone)$t*d

471 1719 g RAgel A, 2-vEA =g ste| = Al - R 2 =d st =5 AREElaL, 1-(2-%A4-2-Hd
M-8 E-2-7t2 B g slol = Al 1-(2-(3-vEA H Y )-2-& 2ol &) -3 E-2-7t2 B glo| =5 ALE
3 AL AQstar LI WES ALE8e] ((3R#,4S%)-3-(4-F 229 d)-3,4-t}oldlo| =2y Z =2 [1,2-a] ¥}zl -
4-9) (3-vEA A D) Eb=S P e
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[0210]

[0211]
[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]
[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

ZIHS3d 10-2020-0124455

3 34 (white solid), mp: 172.7-173.6 C (85%);

' NMR (400 MHz, CDCl;) &8.38 (s, 1H), 7.35-7.38 (m, 3H), 7.25 (s, 1H), 7.23 (s, 1H), 7.14 (d, J = 8.2
Hz, 8H), 6.63 (d, J = 3.8Hz, 1H), 6.57 (s, 1H), 6.33 (t, J = 3.1Hz, 1H), 5.59 (d, J = 5.2 Hz, 1H),
5.26 (d, J=5.0 Hz, 1H), 3.83 (s, 3H);

13C NMR (100 MHz, CDCl;) & 195.2, 160.3, 152.0, 138.3, 136.1, 134.1, 130.1, 129.1, 128.8, 125.7,

124.2, 120.8, 113.0, 112.3, 111.0, 63.6, 62.8, 55.6;
HRMS (ESI-QTOF) m/z [M+]" CaliCINO, Z14T3k: 365.1501, Z=737t: 365.1062.

1-13. _(3-HEA YY) ((3R*,4S%)-3-(F & -4-Y)-3 4-T}o|3lo| 2T EZ[1,2-a] IR -4-¢) (L) H e
((3-Methoxypheny!) ((3R#*,4S#)-3-(pyridine-4-y1)-3.4-dihydropyrrolo[1.2-a] pyrazine—4-
vD) (phenyl)methanone) &4

271 1-19] A HRAANA, 2-vEA =g ste| = Bl 4-FEdrt 2B g ste] =5 AEalar, 1-(2-%4-2-7
dold)-1F9 F-2-7t 28 ddste]l = tfal 1-(2-(3-HHA o) -2-S 2ol &)-1FF EF-2-7t 2B g Hsto| =& A}
23 Ae Aty TLI WHS AFEst (3-FIEAIEIE) ((3R*,45+)-3-(F] 2| d-4-Y)-3,4-T}o|3lo| =2 9] &
2[1,2-a]9gz1-4-) (D) Wl Eb=S g5kt

[3}sh4) 14]

=& 14 (yellow solid), mp: 167.7-168.6 C (72%);

' NMR (400MHz, acetone-dg) 68.56 (s, 1H), 8.37 (d, J = 7.7 Hz, 2H), 7.60 (d, J = 7.6 Hz, 1H), 7.48 -

7.52 (m, 2H), 7.33 (s, 1H), 7.29 (d, J = 3.3 Hz, 1H), 7.20-7.22 (m, 1H), 6.69 (d, J = 3.8 Hz, 1H),
6.65 (s, 1H), 6.45 - 6.47 (m, 1H), 5.66 (d, J = 4.8 Hz, 1H), 5.36 (d, J = 4.1 Hz, 1H), 3.86 (s, 3H);

13C NMR (100 MHz, acetone-ds) &196.5, 160.4, 151.2, 140.6, 135.5, 134.8, 132.6, 130.3, 129.9, 126.2,

124.0, 121.0, 115.4, 113.2, 112.7, 66.0, 64.5, 55.8;
HRMS (ESI-QTOF) m/z [M+H]+ CooHigN:0, AlAFgE: 332.1394, Sk 332.1401.

1-14. U-v A ) ((8R*,45#)=-3-(p-EH)-3,4-Ho|slo] E2 9 Z =2 [1,2-a] ] 2}3-4-) (D) vl E} = (4~
Methoxylphenyl) ((3R*,4S#*)-3-(p-tolyl)-3.4-dihydropyrrolo[1.2-a] pyrazine-4-v1)(phenyl)methanone) 34

71 11 B, 2ol ) 4 E RIS A8t 1Sz A )
R B-2-7h2 Bedahol = thAl 1-(2- (4TS A o D)-2- % 2o /)~ 13 S-2-7h 2 nebesfo] =2 AFER RS
ASIGH FAT BHE BN (o5 A (R, 45%) -3 (p- E2)-3, - TFol o] =529 £ 2 [1,2-a 721 1
ONE RN EREE R TS
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[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]
[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

ZIHSd 10-2020-0124455

“OMe
3 A A (white solid), mp: 179.7-180.6 C (92%);

H ONWR (400 MHz, CDCly) 68.37 (s, 1H), 7.84 (d, J = 8.9Hz, 2H), 7.08 (s, 4H), 6.93 (d, J = 8.8 Hz,
9H), 6.60 (d, J=3.6Hz, 1), 6.55 (s, 1H), 6.30-6.32 (m, 1), 5.62 (d, J = 4.8 Hz, 1H), 5.26 (d, J =
3.0 Hz, 1H), 3.88 (s, 3H), 2.29 (s. 3H);

“COMMR (100 MHz, CDCls) & 193.8, 164.3, 151.4, 137.8, 137.0, 131.0, 129.6, 127.6, 127.2, 125.8,
124.0, 114.3, 111.7, 110.7 64.1, 62.6, 55.7, 21.2;

HRMS (ESI-QTOF) m/z [M+H]+ CoollsiNo0, AlAFgE: 345.1598, S %k 345.1605.

1-15. ((3R*.,45%)-3-(3 . 4-O | =A | d)-3 . 4-toldlo] =2 =2 [] 2-a]F 2} -4-A) (4-HEA 5 ) W E} =
(((3R*,4S#%)-3-(3.4-Dimethoxyphenyl)-3.4-dihydropyrrolo[1,2-a] pyvrazine—4-vyl)(4-
methoxyphenyl)methanone) 34

o

171 1-19] AN, 2-HEA =L dslo] = ﬂV13¥ﬂﬂ5N@5%ﬂﬂﬂE%*WﬁhL1%%%iﬂ—
Idoe)-1/F0] ZS-2-7t2 B gy sto] = thal  1-(2-(4-FIEAH L) -2-& 40 &) -1/Fv E-2-7t2 B d g glo] =&
13t AL AYstn 5Ud PSS AFRste] ((3R*,45+)-3-(3,4-T)H| E A9 )-3 4-T}o]slo| =2 o] &= [1,2-
al ¥R -4-9) (4-H EA H YD) Heb=S A skl

[5}eh4] 16]

> &

A 1A (vhite solid), mp: 187.7-188.6 C (86%);

I NMR (400 MHz, CDCls3) 68.37 (s, 1H), 7.81 (d, J = 8.4 Hz, 2H), 6.90 (d, J = 8.5 Hz, 2H), 6.79 (d, J

= 8.3 Hz, 1H), 6.74 (d, J = 8.2 Hz, 1H), 6.66 (s, 1H), 6.61 (d, J = 3.3 Hz, 1H), 6.56 (s, 1H), 6.31
(s, 1H), 5.60 (d, J =6.0 Hz, 1H), 5.17 (d, J = 5.2 Hz, 1H), 3.87 (s, 3H), 3.82 (s, 3H), 3.74 (s, 1H);

PCONMR (100 MHz, CDCls) & 194.1, 164.4, 151.4, 149.2, 148.8, 132.6. 131.0, 128.1, 125.7, 123.8,
119.9, 114.3, 111.8, 111.3, 110.8, 110.5, 64.4. 62.3, 56.0. 55.9. 55.7;

HRMS (ESI-QTOF) m/z [M+H]+ CostlaaNo04 AlREEk: 391.1652, A%k 391.1660.

1-16. ((3R*,48%)-3-(4-HZ 25 )-3,4-T}o]3lo| EE | Z 2 [1,2-a] I 215 -4-) (4-H EA H ) H E}=
(((3R*,4S#)-3-(4-Bromophenyl)-3.4-dihydropyrrolo[1.2-a] pyrazine-4-yl)(4-methoxyphenyl)methanone)$t*d

471 1-19] B4, 2-vlEA =g ste] = EW~4HiUﬂZ“ﬂ&ﬂﬁEAH%h11%%%&44Mi
Ne)-1F9] E-2-7t2 B dugtol = Al 1-(2-(4-mEA 1 )-2-5 2ol &) -1#-3] B-2-7t 2 B A Hglo]| =& ALg
3 AL AQsta LI WES ALE8e] ((3R#,4S%)-3-(4-B. 229 d)-3, 4-t}o]dlo| =23 Z =2 [1,2-a] ¥}zl -
4-A) (- EA D) W El=S AT
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[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]
[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

ZIHS3d 10-2020-0124455

3 34 (white solid), mp: 172.7-173.6 C (85%);

' NMR (400 MHz, CDCls) 68.38 (s, 1H), 7.79 (d, J = 8.3 Hz, 2H), 7.38 (d, J = 7.8 Hz, 2H), 7.09 (d, J

= 7.8 Hz, 20), 6.91 (d, J = 8.4 Hz, 2H), 6.62 (d, J = 3.3 Hz, 1H), 6.55 (s, 1H), 6.31 (s, 1H), 5.55
(d, J=5.81Hz, 1), 5.20 (d, J=4.7 Hz, 1H), 3.83 (s, 3H);

13C NMR (100 MHz, CDCl;) & 193.7, 164.5, 151.9, 139.0, 132.0, 131.0, 129.3, 127.9, 125.7, 124.0,

122.1, 114.4, 112.2, 110.9, 64.0, 62.1, 55.8;
HRMS (ESI-QTOF) m/z [M+]" ColiBrNO, Z14T3k: 409.0546, Z77t: 409.0552.

1-17. ((35%,45%)-3-(F&+-2-9)-3 4-t}olslo| =B u Z &[], 2-a] 9 &} -4-) (4-H EX F D) H e} =
(((3S*,4S%)-3-(Furan—2-y1)-3,4-dihydropyrrolo[1,2-alpyrazine-4-y1) (4-methoxyphenyl )methanone) 3+A

A7) 1-19) FATAN A, 2-mEA M= 10}01 EH* HFSL ARREaL, 1-(2-2-2-5 Dol &) -1/-5] -2~
Bargato]= tlal 1-(2-(4-H| EA] ¥ 1@) ol e)-1/F0] E-2-7t2 B otElo] =2 AFRF AL Al9let
g e ALgEke] ((39%,45%)-3-(Fe-2- °1> 3.4-thelsle| =R Z 7 [1,2-a] 9] 2hxl-4-) (4-w| Z A ) )
z;rﬂ]—

3 A A (white solid), mp: 167.7-168.9 C (75%);

I NIR (400 MHz, CDCls;) §8.34 (s, 1H), 7.99 (d, J = 8.6 Hz, 2H), 7.36 (s, 1H), 6.98 (d, J = 8.6 Hz,
2H), 6.59 (d, J=4.8 Hz, 2H), 6.29 (s, 1H), 6.24 (s, 1H), 6.10 (d, J = 3.2 Hz, 1H), 5.93 (d, J = 4.2
Hz, 1H), 5.46 (d, J = 2.6 Hz, 1H), 3.89 (s, 3H);

13(3 NMR (100 MHz, CDCl;) & 193.0, 164.4, 152.8, 151.9, 142.4, 131.1, 127.2, 125.4, 124.3, 114.4,

112.3, 110.7, 110.7, 107.8, 60.3, 58.5, 55.7;
HRMS (ESI-QTOF) m/z [M+H]+ CiglN.O5 AlAkgE: 321.1234, S %k 4321.1242.

1-18. (4-ZF 2 29 ) ((3R*,4S*)-3-9 -3, 4-t}o]lo| 2y =2 [1,2-a] ¥ &} -4-U) (4-H| EA| H D) H E} =
((4-Fluorophenyl) ((3R#*,4S#)-3-pheny1-3.4-dihydropyrrolo[1.2-alpyrazine-4-yl) (4-
methoxyphenv])methanone) 34

71 1-19] g FAoNA, 2-mEAMELdEte|= il HzLddH o] =8 AMEEta, 1-(2-F4-2-ddelE)-
1F9E-2-7l2 8. g g &lo] = thal 1-(2-(4-ZF 2 29 d)-2-5 20 €)-1F9 Z-2-7t=2 B o v gto] =& AL-&3 7
S AYstal L THS ARSI (4-Z2F2 2399 )((3R*,45%)-3-9'd-3,4-to]s}o| E2H E 2 [1,2-a] F HH
-4-A) (4-HEA A D) e} =S AT
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[0258]

[0259]
[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]
[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

ZIHS3d 10-2020-0124455

3 A A (white solid), mp: 155.7-156.8 C (84%);

I NR (400 MHz, CDCl;) 68.38 (s, 1H), 7.73 (d, J = 8.5Hz, 2H), 7.40 (d, J = 8.5 Hz, 2H), 7.24 (s,

3M), 7.17 (d, J =7.4 Hz, 20), 6.62 (d, J = 2.9 Hz, 1H), 6.54 (s, 1H), 6.32 (t, J = 3.0 Hz, 1H), 5.61
(d, J=5.2 Hz, 1H), 5.21 (d, J = 3.7 Hz, 1H);

PCMMR (100 MHz, CDCly) & 194.7, 151.7, 140.8, 139.5, 133.2, 129.9, 129.4, 129.1, 128.3, 127.4,
125.7. 124.0, 112.2, 110.0, 64.4, 62.9;

HRMS (ESI-QTOF) m/z [M+H]  CogliFN.O 7144k 319.1241,

e

A7k 319.1251.

1-19. (U-EF 2 29d) ((3R*.4S%)-(p-FH)-3 . 4-T}o|3lo| =29 F 2 [1,2-a] F &2 -4-¢) (4-H| EA A ) W E}+=
((4-Fluoropheny!) ((3R*,4S#)-3-(p-tolyl)-3.4-dihydropyrrolo[1.2-alpyrazine-4-y1) (4~
methoxyphenyl)methanone) 34

&7 1-19] g elA, ZﬂiﬂbéﬁﬂﬂltEWJ4%$%HﬂﬂE§~4%ﬂ1,Pwéﬁr%ﬂéﬂ%%
U9 E-2-7kznddstol = ol 1-(2- (4—ﬁ 2 eHd)-2-SadE)- 1Y E-2-7t2 B A sl =5 AMEF A
& Aot gdd WE RSkl (4-& E1AM8m4w)w%%J34ﬂﬂ4ﬂt§Aii12aAa
@#@ﬂ&ﬂ%ﬂﬂ@ﬂﬂ%&@@&ﬁ#.

[s}eh4] 20]

A 14 (vhite solid), mp: 161.7-162.9 C (87%);

H ONMR (400 MHz, CDCly) §8.37 (s, 1H), 7.77 (d, J = 8.5 Hz, 2H), 7.43 (d, J = 8.5 Hz, 2H), 7.04-7.09
(m, 41), 6.62 (d, J = 3.5 Hz, 1), 6.56 (s, 1H), 6.33 (t, J = 3.0 Hz, 1), 5.61 (d, J = 4.8 Hz, 1H),
5.21 (d, J=23.2 Hz, 1), 2.29 (s. 3H);

“COMMR (100 MHz, CDCly) & 194.4, 151.4, 140.5, 138.0, 136.5, 132.9, 129.8, 129.6, 129.3, 127.0,
125.5. 123.8, 111.9, 110.8, 63.8. 62.9, 21.1;

HRMS (ESI-QTOF) m/z [M+H] Coill;sFN:0 Al2kgk: 333.1398, =7d4k: 333.1403.

1-20. _(4-ZF 2 29d)((3R+,45)-3-(2-w| EA| A H)-3,4-t}o|3lo| E BT F 2 [1,2-a] H &} -4-U ) (4-H| EA]
) v EF=((4-Fluorophenyl) ((3Rx*,4S*)-3-(2-methoxyphenyl)-3.4-dihydropyrrolo[1,2-alpyrazine-4-vyl) (4-
methoxyphenyl)methanone) 4]

271 kwlﬂﬁﬂ@ﬂﬁ,l(z%iZJﬂ ol e&)-1/ Bagalols Al 1-(2-(4-ZF o 2Hd)-
2-& 40 E)-1FY E-2-7l 2B gy slo]|=E ALE3 AL Adem FUI PHS ARSI (U-ZSFQEY
éﬂ@m4&)3@mﬁﬂ1é)34ﬂﬂ&ﬂ5 92 8[1,2-2]9 821 -4-2) (4-H| EA) F D)W e} =S A e

n
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[0274]

[0275]
[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

ZIHS3d 10-2020-0124455

3 A A (white solid), mp: 175.7-176.6 C (80%);

I NMR (400 MHz, CDCls3) 68.52 (s, 1H), 8.02 (d, J = 7.7 Hz, 2H), 7.46 (d, J = 7.6 Hz, 2H), 7.22 (d, J

= 6.7 Hz, 1), 6.94 (d, J = 6.7 Hz, 1H), 6.83-6.89 (m, 2H), 6.60 (s, 1H), 6.52 (s, 1H), 6.28 (s, 1H),
5.79 (s, 1H), 5.69 (s, 1H), 3.91 (s, 3H);

PCONMR (100 MHz, CDCls) & 194.3, 156.3. 153.2, 140.4, 132.9. 130.4. 129.2. 129.0, 128.4, 126.2.
126.1, 124.3, 121.2, 111.7, 110.7, 110.6, 62.5. 57.8, 55.4;

HRMS (ESI-QTOF) m/z [MHH]™ CoHsFN,O, AIAFZE: 3491347,

e

A7k 349.1354.

1-21. ((3R*,45#)-3-(3 4-t) | EA 5 d)-3 4-T}oldlol c e v Z 2 [1,2-a] 92} W -4-9) (4-Z=F 2 23 d) v E}=
(((3R*,4S#%)-3-(3,4-Dimethoxyphenyl)-3.4-dihydropyrrolo[1.2-alpyrazine-4-yl) (4-
f luorophenyl)methanone) $H43

o

}7] 1-19] A AAA, - EA M= dste] = djAl 3, 4-tHEA M =L EEto| =5 ALEEkaL, 1-(2-% -2
Ao &)-1/F9=-2-7t2 B A slo] = il 1-(2-(4-ZF L 29 d)-2-8 4o &)- 19 E-2-7t 2B dHslo| =5
&3k AS A9t FYI WS AFR3Ee] ((3R+,45%)-3-(3,4-tW|EA]H Y )-3 4-t}olslo| =2 =7 [1,2-
ald g -4-2) (4-ZF 2 29 v el=S A3

[s}eb4] 22]

>~

MeO

=
2]
o
\E
=z
N

A =2k 1A (Pale yellow solid), mp: 142.8-144.9 C (76%);

I NIR (400 MHz, CDCl3;) 68.36 (s, 1H), 7.74 (d, J = 8.6 Hz, 2H), 7.41 (d, J = 8.6 Hz, 2H), 6.73 (s,

2H), 6.59-6.63 (m, 2H), 6.57 (s, 1H), 6.33 (dd, J = 3.7, 2.7 Hz, 1H), 5.60 (d, J = 5.7 Hz, 1H), 5.13
(dd, J=5.7, 2.0 Hz, 1H), 3.81 (s, 3H), 3.74 (s, 3H);

PCONMR (100 MHz, CDCls) & 194.8, 151.5. 149.9. 149.0, 140.8, 133.4, 132.2, 129.9, 129.4, 125.6.
123.9, 119.8, 112.1, 111.3, 111.0, 110.4 64.2, 62.8, 56.0. 55.9;

HRMS (ESI-QTOF) m/z [M+H]+ CoollagFN,0; AlAFZE: 379.1452, 743k 379.1458.

1-22. ((3R*,4S%)-3-(4-HE2 R 7 H)-3 4-t}o]3}o| E2 I F 2 [1,2-a] H &R -4-U) (4-ZF 2 29 ) W El+=
(((3R*,4S#)-3-(4-Bromophenyl)-3,4-dihydropyrrolo[1.2-alpyrazine-4-y1) (4-f luorophenyl)methanone) %3

A7) 1-19] FAFAAAA, 2-mEAA=L Y Eto|= Al 4-B 2R =ddslo]vE AR, 1-(2-24-2-7d
Ne)-14-3E-2-7tenduste]= oAl 1-(2-(4-ZF Q29 d)-2- 2o Q) -14-9] Z-2-7t2 Bt d o] =& A
23 AL A9t HY3 WHES AFRSEe] ((3R+,4S#)-3-(4-B 2R HH)-3 4-tto]sto| =2 0| &7 [1,2-a] 3 &
A-4-A)(4-2F 29 d)WEl=S AT,
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[0290]

[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

[0297]

[0298]

[0299]
[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

ZIHS3d 10-2020-0124455

3 A A (white solid), mp: 196.7-197.9 C (78%);

' NMR (400 MHz, CDCly) 68.38 (s, 1H), 7.74 (d, J = 8.5 Hz, 2H), 7.44 (d, J = 8.4 Hz, 2H), 7.39 (d, J
= 8.2 Hz, 2H), 7.06 (d, J = 8.2 Hz, 2H), 6.63 (d, J = 3.6 Hz, 1H), 6.55 (s, 1H), 6.32-6.34 (m, 1H),
5.55 (d, J =5.5Hz, 1), 5.19 (d, J = 4.0 Hz, 1H);

PCONR (100 MHz, CDCls) & 194.4, 152.0. 141.0, 138.6, 133.1, 132.2. 129.9. 129.6, 129.2, 125.6.
124.1, 122.3, 112.5, 111.2, 63.7. 62.7;

HRMS (ESI-QTOF) m/z [M+H] CoollisFN:0 Al2kgk: 397.0346, Z7d%k: 397.0346.

1-23. (4-ZF 2299 ) ((35%,45%)-3-(5F&-2-Y)-3.4-t}olslo| =2 T F 2 [1,2-a ] I ZpF1 -4~ ) W E} = ((4-
Fluorophenyl) ((3S*,4S#)-3-(furan-2-y1)-3.4-dihydropyrrolo[1.2-alpyrazine-4-y1) (4~
methoxyphenyl)methanone) 34

A7) 1-19] g 3AgelA, 2-vEAN=Ldgsto]= Al HFHES ALEsta, 1-(2-FA4-2-d ol E)-1/Fv &-2-
FtzBdgstel= il 1-(2-(4-FF 29 d)-2-F 4 E)- U9 E-2-7t2 2 dHlo| =8 AMES A& A9}
I EY3 WS ARRste] (4-ZFQ 2 HY)((35%,49%)-3-(Fe-2-Y)-3,4-T}o]sto] =2 9| Z 2 [1,2-a] 9] &% -

A 34 (white solid), mp: 164.7-165.6 C (70%);

'H NMR (400 MHz, CDCly) 68.35 (s, 1H), 7.92 (d, J = 8.5 Hz, 2H), 7.49 (d, J = 8.5 Hz, 2H), 7.36 (s,
M), 6.61 (d, J=3.1Hz, 2H), 6.31 (t, J=23.0 Hz, 1H), 6.24 (s, 1H), 6.10 (d, J = 3.0 Hz, 1H), 5.92
(A, J=44Hz, 1), 5.43 (d, J=3.1Hz, 1H);

PCOMMR (100 MHz, CDCly) & 193.8, 152.9, 151.5, 142.5, 140.9, 132.6, 130.0, 129.6, 125.3, 124.4,
112.6, 110.9, 110.8, 108.0, 60.7, 58.3;

HRMS (ESI-QTOF) m/z [M+H]+ CisHFN0; A1FgE: 309.1034, Z7d%k: 309.1040.

1-24. (4-ZF 0 29 d) ((3R*,45%)-3-(I] 2| -4-A)-3 4-t}o|slo| =2 u B2 [1,2-a]| ¥ &} 7] -4-A ) E} = ((4-
Fluorophenyl) ((3R*,4S%)-3-(pyridine-4-v1)-3.4-dihydropyrrolo[1,2-alpyrazine-4-yl) (4-
methoxyphenyl)methanone) 4]

A7) 1-19 FARANA, 2-vsA =g st = Al 4-dlgjdtE B st =8 AREstaL, 1-(2-54-2-9
dolg)-1F9 E-2-7t2Bn g ste] = thal 1-(2-(4-ZF L 2Hd)-2-2 4o g)-1/F9 E-2-7t 2B At 5lo| =&
AHRE AL AYEta BUS ES AFREle] (4-ZFR0 2 Hd)((3R*,45+)-3-(F & H-4-2)-3, 4-t}o| slo] =&
JE=2[1,2-a] 92 -4-4) = 3
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[0306]

[0307]
[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]
[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

ZIHS3d 10-2020-0124455

=2k 1A (yellow solid), mp: 187.7-188.6 C (70%);

I NIR (400 MHz, CDCl3) §9.19 (d, J = 7.8 Hz, 2H), 8.40 (s, 3H), 7.92 (d, J = 6.7Hz, 2H), 7.36-7.39

(m, 2H), 7.08 (s, 1H), 6.78 (d, J = 2.9 Hz, 1H), 6.02-6.21 (m, 1H), 5.55 (d, J = 3.1 Hz, 1H), 5.33 (d,
J=17.9Hz, 1H);

PC NR (100 MHz, CDCls) & 195.2, 180.4. 149.7. 141.2, 133.3. 131.8. 130.6, 130.5, 129.5, 126.4.
121.4, 111.9, 111.3, 74.3, 64.2;

HRMS (ESI-QTOF) m/z [M+H]  CigHisFN:O 7144k 320.1194,

e

A7k 320.1199.

1-25. (422 29d)((3R*,45%)-3-7d-3,4-t}o|sto]| 2 I B2 [1,2-a] 9 2} -4- ) (- S A #H ) W E}= (4=
Chlorophenyl) ((3R#*,4S%)-3-phenyl-3.4-dihydropyrrolo[1,2-alpyrazine—4-y1)methanone) A

371 1-19] e, e-vEA =g gstel = thal Ml=ckdsto| BE ARESlaL, 1-(2-Fa-2-ddE)-
U9 E-2-7k2 B dd|ato]| = Al 1-(2-(4-2 22 E)-2-S 4 D) - 143 E-2-7t2 B A sle| =5 A 21
Al 2] 5far AT s AH&-st
(4-F229d) ((3R*,4S#)-3-3'd -3, 4-tho]sto| = 9] Z 2 [ 1,2-a] 9] 2}zl -4-) (4-m| S A # D) vl Ef= & 4 8
o

[s}eh4] 26]

olr

01'

A

A A (white solid), mp: 155.1-155.3 C (86%);

I NMR (400 MHz, CDCl;) &§8.37 (s, 1H), 7.82 (dd, J = 7.5, 5.6 Hz, 2H), 7.21-7.24 (m, 3H), 7.16 (d, J =

6.4 Hz, 2H), 7.09 (t, J =28.2 Hz, 2H), 6.61 (d, J =3.4 Hz, 1), 6.54 (s, 1H), 6.31 (s, 1H), 5.60 (d,
J=5.2Hz, 1), 5.20 (d, J= 4.3 Hz, 1H);

“C MMR (100 MHz, CDCly) & 194.2, 151.7, 139.6, 131.3, 131.3, 129.1, 189.3, 127.4, 125.7, 124.0,
116.4, 112.2, 111.0, 64.5. 62.8;

HRMS (ESI-QTOF) m/z [M+Na]+ Cooll;sCIN,ONa 7125k 357.0765, Z7d4k: 357.0775.

1-26. (4-2229d) ((3R*.45%)-3-(p-FH)-3 . 4-T}o|3}o| E2 9 F 2 [1,2-a] F &2 -4-¢) (4-H| EA A ) W Ef+=
((4-Chlorophenyl) ((3R#*,4S%)-3-(p-tolyl)-3.4-dihydropyrrolo[1,2-alpyrazine-4-vy1)methanone) ¥4

471 1-19] @4 BAgel A, 2-vlEA =g E|ste] = Al 4- EE?JH o] =5 AREshaL, 1-(2-Sa-2-wdod)-
U E-2-7t2 R dgtol = g4l 1-(2-(4-F 229 Y)-2-S 4 E)- 19 F-2-7t2 B dulste| =5 A& 2
Aoleta FUF MRS Abgsle] (4-ZE23)d)((3R*,45%)-3-(p-54)-3,4-t}o]slo] =29 Z 2 [1,2-a] 9] &} -
4-9) (4-v EA A D) Eh=S G ST
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[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

[0331]
[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

ZIHS3d 10-2020-0124455

4 34 (white solid), mp: 154.7-155.8 C (88%);

I NIR (400 MHz, CDCls3) &8.37 (s, 1H), 7.86 (s, 2H), 7.07-7.13 (m, 6H), 6.62 (s, 1H), 6.56 (s, 1H),
6.33 (s, 1H), 5.62 (s, 1H), 5.23 (s, 1H), 2.29 (s, 1H);

“C MMR (100 MHz, CDCly) & 194.1, 151.5, 138.1, 136.7, 131.4, 131.3, 129.7, 127.2, 125.7, 124.0,
116.4, 116.2, 112.0, 110.9, 64.0. 63.0, 21.2;

HRMS (ESI-QTOF) m/z [M+Na]l' CyHi7,CIN,ONa AlAFZE: 371.0922, =A%k 371.0931.

1-27. (4-Z 229 d) ((3R*,45+)-3-(2-H|FA 7 d)-3.4-t}o|slo| ER2 A E 2 [1,2-a] FH e} 3]-4-Y ) (4-H[ S A] 7]
)W EF=((4-Chlorophenyl) ((3R*,4S#)-3-(2-methoxyphenyl)-3.,4-dihydropyrrolo[1.2-alpyrazine-4-
vDmethanone) 4

A7) 1-19] A IAGeNA, 1-(2-F&-2-d ol ')- 19 E-2-7t 2 B dstol = thal 1-(2-(4-F 22 H)-2-5
2 E)-1FFE-2-7t2BYslo|l =5 AR AS AYsta s WHE  AREE (U-EERET)
) ((3R*,45%)-3-(2-H| EA| 1 d )-3,4-t}o]slo] 20 B2 [1,2-a] F R -4-A) (4-v| EA A ) v El=S A3

3 A A (white solid), mp: 150.6-151.8 C (84%);

'H NIR (400 MHz, CDCl3) &§8.52 (s, 1H), 8.11 (dd, J = 7.5, 5.9 Hz, 2H), 7.21-7.25 (m, 1H), 7.15 (t, J =

8.4 Hz, 2H), 6.95 (d, J = 7.4 Hz, 1H), 6.83-6.89 (m, 2H), 6.60 (d, J = 2.4 Hz, 1H), 6.52 (s, 1H), 6.28
(s, 1), 5.80 (s, 1H), 5.70 (d, J = 2.6 Hz, 1H), 3.91 (s, 1H);

“C MMR (100 MHz, CDCly) & 193.8, 156.3, 153.2, 131.8, 131.7, 129.2, 128.4, 126.2, 124.3, 121.2,
116.0, 115.8, 111.7, 110.7, 110.6. 62.4, 57.8, 55.4;

HRMS (ESI-QTOF) m/z [M+Na]+ Coill;;CIN,OoNa 7l 2Fgk: 387.0871, =7d4k: 387.0881.

1-28. ((35#,454)-3-(1-9E-2-U)-3 4-t}ol3lo| E 2 I T2 [1,2-a] H 2} -4-U) (4-F 2 29 ) v E}3=
(((3S%,4S#%)-3-(1HPyrrol-2-y1)-3.4-dihydropyrrolo[1,2-alpyrazine-4-y1)(4—-chlorophenyl)methanone) %

3

7]
!

o

1-19] SR FAA, o-mEA M= Elo] = hAl 13 E-2-72 B ety slo]| =2 A}&slar, 1-(2-22-2-
&) -1f-3] E-2-gtz B oty alo]=  thAl  1-(2-(4-FZ 23| d)-2- 2o 8l ) - 1] E-2-7} 2 B ol slo]| ==
3 AL ALstn BAE WS AF&lo] ((3S#,4S%)-3-( 13 2-2-2)-3, 4-t}o]slo| =2 22 [1,2-a] ]
-4-A)4-F 229 ) El=S AT

s

>~
FEOFONEE

k)
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[0338]

[0339]
[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

[0347]
[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

ZIHSdl 10-2020-0124455

4 34 (white solid), mp: 152.7-153.6 C (73%);

I NMR (400 MHz, CDCls) 68.67 (s, 1H), 8.25 (s, 1H), 7.93 (dd, J = 8.6, 5.4 Hz, 2H), 7.17 (¢, J = 8.5

Hz, 2H), 6.67 (s, 2H), 6.61 (d, J = 3.6 Hz, 1H), 6.33-6.35 (m, 1H), 6.07 (d, J = 2.8 Hz, 1H), 6.00 (s,
1), 5.79 (d, J=4.2 Hz, 1H), 5.40 (d, J = 2.8 Hz, 1H);

PCONMR (100 MHz, CDCls) & 193.9, 151.4, 131.3, 131.3, 129.1, 128.3. 127.4. 125.7, 124.0, 116.4,
116.2, 112.1, 110.8, 107.1, 102.8, 62.6, 59.1;

HRMS (ESI-QTOF) m/z [MHI]' CistisCINsO AlAFgE: 324.0898

_11)1'

A7k 324.0910.

1-29. (4-B2RH)((3R*,45%)-3-Hd-3,4-t}o|sto]| =2 I B2 [1,2-a] 9 2} -4- ) (- S A #H ) W E}= (4=
Bromophenyl) ((3R*,4S*)-3-phenyl-3.4-dihydropyrrolo[1,2-alpyrazine—4-y1)methanone) ¥4

47) 1-19) FAIANA, 2B A M= T stol = tal MEH e =S ALGEaL, 1-(2-54-2-3 Dol d)-
UF g2tz ngdaol = glal 1-(2-(4- B2 e )25 ao )19 B2t nduslo 58 ALEE AL
EELE 599 P A5}
_]
[e]

(4-B 22 d)((3R*,45%)-3-5d-3 4-Tlo|dlo| =2 22 [1,2-a] 9 & -4-Q) 4-w| EA #H D) W] E} =& 34519

olr

01'

A

3 A 1A (white solid), mp: 167.5-168.6 C (85%);

I NIR (400 MHz, CDCls;) §8.37 (s, 1H), 7.64 (d, J = 8.6Hz, 2H), 7.56 (d, J = 8.6 Hz, 2H), 7.22-7.25

(m, 3H), 7.15-7.19 (m, 2H) 6.61 (d, J = 3.6 Hz, 1H), 6.53 (s, 1H), 6.30-6.32 (m, 1H), 5.59 (d, J = 5.3
Hz, 1), 5.20 (d, J = 3.3 Hz, 1H);

“C MMR (100 MHz, CDCly) & 194.9, 151.7, 139.6, 132.4, 130.0, 129.6, 129.1, 128.4, 128.2, 127.4,
125.7. 124.0, 112.2, 111.2, 64.4, 62.9;

HRMS (ESI-QTOF) m/z [M+Na] Cooll;sBrN,ONa Z12Fgk: 401.0260, Z7d4k: 401.0269.

1-30. (4-B2RAY)((3R*.45%)-(p-FH)-3.4-to|gto] =R I E=[1,2-a] F 2} -4-Y ) m E} = ((4-
Bromophenyl) ((3R*,4S*)-3-(p-tolyl)-3.4-dihvdropyrrolo[1,2-alpyrazine—4-y1)methanone) ¥4

B7) 119 FARANA, 2-vEA =SSt = hAl -EF st =8 ALgEa, 1-(2-S4-2-H oY
U9 E-2-7h2 B etd|ato] = flal 1-(2-(4- B2 2o d)-2-5 4ol &) -1 9] B-2-7t2 B ey slo| =8 AL88 2
AE L FAF WY Aol (412w ((3Rx,490)~(p- 52 )-3,4-Trolsfo| =R T B2 [1,2-a] 5] 23
A)WE=S FAsAL

)=
&
-4-
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[0354]

[0355]
[0356]

[0357]

[0358]

[0359]

[0360]

[0361]

[0362]

[0363]
[0364]

[0365]

[0366]

[0367]

[0368]

[0369]

ZIHSd 10-2020-0124455

A 34 (white solid), mp: 171.7-172.9 C (87%);

I NMR (400 MHz, CDCls) 68.37 (s, 1H), 7.68 (d, J = 8.6 Hz, 2H), 7.60 (d, J = 8.6 Hz, 2H), 7.07 (d, J

= 8.4 Hz, 2H), 7.05 (d, J = 8.4 Hz, 21), 6.62 (d, J = 2.7 Hz, 1), 6.56 (s, 1H), 6.32-6.34 (m, 1H),
5.60 (d, J=4.8 Hz, 1H), 5.21 (d, J = 4.6 Hz, 1H), 2.29 (s, 3H);

“C MMR (100 MHz, CDCly) & 194.8, 151.5, 138.1, 136.6, 133.5, 132.4, 130.0, 129.7, 129.5, 127.2,
125.7, 124.0, 112.1, 110.9, 63.9, 63.0, 21.2;

HRMS (ESI-QTOF) m/z [M+Na]l® CoH7BrN.ONa Al AFzk: 415.0416, =43k 415.0427

1-31. (4-B 212 3d)((3R*,45+)-3-(4-H| EA A H)-3 4-T}oldlo| = Ry Z 2 [1,2-a] 9] 2} -4-2) W] E} 3= ((4-
Bromophenyl) ((3R*,4S%)-3-(4-methoxyphenyl)-3.4-dihydropyrrolo[1,2-alpyrazine-4-vy1)methanone) ¥4

A7) 1-19] AN, 2-mlEA N =LY Elo]| = thal 4-v| S A Z%HIE}O]ES— ARgataL, 1-(2-=4-2-9d
ANe)-1#3 F-2-7k2 HAH o] = t)al 1-(2-(4- HEEHD)-2-S 2o D)~ 145 E-2-7t2 B A d|5lo]| =5 AME
st AL ALsta TUdT WS AFEE 4-HREAY)((3R*,45%)-3-(4-HIEA|#d)-3,4-t}o]slo| =29 &2
[1,2-a]l¥]&}zl-4-L) W eb=S §/deqlct.

3 A A (white solid), mp: 165.2-166.5 C (80%);

I NMR (400 MHz, CDCl3) 68.36 (s, 1H), 7.67 (d, J = 8.5 Hz, 2H), 7.59 (d, J = 8.5 Hz, 2H), 7.08 (d, J

= 8.6 Hz, 2H), 6.78 (d, J = 8.6 Hz, 21), 6.62 (d, J = 3.8 Hz, 1), 6.56 (s, 1H), 6.32-6.34 (m, 1H),
5.59 (d, J=5.1Hz, 1H), 5.18 (d, J = 3.4 Hz, 1H), 3.75 (s, 3H);

PCONMR (100 MHz, CDCls) & 194.9, 159.5. 151.4, 133.6, 132.4, 131.7. 130.0, 129.5, 128.5, 125.6.
124.0, 114.4, 112.0, 110.9, 63.7, 63.0. 55.4;

HRMS (ESI-QTOF) m/z [M+H]+ CorllisBrNoOp Al2FZE: 409.0546, 743k 409.0555.

1-32. (4-B 2R A ) ((35%,45#)-3-(5FF-2-Y)-3 4-t}o|3lo| =2 T F & [1,2-a | I Zp31 -4~ ) Wl EF = ((4-
Bromophenyl) ((3S#,4S%)-3-(furan-2-y1)-3.4-dihydropyrrolo[1,2-alpyrazine-4-y1)methanone) ¥4

o

17 1-19] GIglA, 2o EA M= ckestol = thAl A RS ALgEha, 1-(2-Sd-2-5 Do ©)- L9 B2
RO A 1R LA 2ol ) U B2 Aol ST S Addsha
PHe AFgate] (4-BEEa ) ((35%,45%)-3-(FFe-2-90)-3 4-Tholsho] E 2] B2 [1,2-a] 9|2} -4-2))

< s,

2 ooff X
rHrSL'IEH
!I
ﬂl

=
Q)
=
€}
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[0370]

[0371]
[0372]

[0373]

[0374]

[0375]

[0376]

[0377]

[0378]

[0379]
[0380]

[0381]

[0382]

[0383]

[0384]

[0385]

ZIHS3d 10-2020-0124455

=k 1A (yellow solid), mp: 153.1-154.4 C (80%);

I NMR (400 MHz, CDCl;) &§8.34 (s, 1H), 7.65 (d, J = 8.4 Hz, 2H), 7.35 (s, 1H), 6.60 (s, 2H), 6.28-6.31
(m, 1H), 6.24 (s, 1H), 6.09 (s, 1H), 5.91 (d, J = 4.3 Hz, 1H), 5.42 (d, J = 3.9 Hz, 1H);

PCONMR (100 MHz, CDCls) & 194.0, 152.9. 151.4, 142.5, 133.0. 132.6. 130.1, 129.7, 125.3, 124 .4,
112.6, 110.9, 110.8, 108.0, 60.7, 58.3;

HRMS (ESI-QTOF) m/z [M+Na]+ CisH1aBrNOoNa AlAkgk: 391.0053, Z7d%k: 391.0061.

1-33. (4-2 212 Hd) ((3R*,45+)-3-(F 2| Hd-2-Y)-3.4-t}olslo| =2 I F 2 [1,2-a] I Z}51-4- ) W E} = ((4-
Bromophenyl) ((3R*,4S%)-3-(pyridine-2-vy1)-3.4-dihydropyrrolo[1,2-alpyrazine-4-vy1)methanone) ¥4

47 1-19) AN, 2-vEA =Y sle] . A —ﬁemwﬂ& AL, 1-(2-% 423 d ol )~
UF g2tz ngdaol = glal 1-(2-(4- B2 e d)-2-5 ac )1 B2t duslo 58 ALEE AL
A FAR WS BB} (4022 )((3Re, 45)-3-(5) 2] 1-2-21)-3, - chol Spol =251 22 1,2-
249l Ef =S et

[s}eh2] 34]

ENOV

al

=& 31 A (yellow solid), mp: 151.4-152.6 C (73%);

I NMR (400 MHz, CDClz) 68.58 (d, J = 4.6 Hz, 1H), 8.48 (s, 1H), 8.14 (d, J = 8.4 Hz, 2H), 7.68 (d, J

= 8.4 Hz, 2H), 7.59-7.62 (m, 1H), 7.31 (d, J=7.9 Hz, 1H), 7.18 (t, J = 6.2 Hz, 1H), 6.58 (d, J = 3.0
Hz, 2H), 6.51 (d, J = 2.9 Hz, 1H), 6.25-6.27 (m, 1H), 5.65 (s, 1H);

PCONMR (100 MHz, CDCls) & 194.5, 158.4. 154.5. 149.9, 148.3, 137.1. 136.5. 132.5, 130.7, 124.2.
122.1, 121.8, 118.0, 112.3, 110.7, 64.2. 61.8;

HRMS (ESI-QTOF) m/z [M+Na] CigHBrN;ONa Z12bgk: 402.0213, Z7d4k: 402.0225.

1-34. (3R*,45+)-3-(4-F2 29| d)-3,4-to|slo| 2 A E=[1,2-a]F 2} -4-Y) (2 &l -2- ) W] E} 3=
((3R*,4S#)-3-(4-Chlorophenyl)-3,4-dihydropyrrolo[1.2-alpyrazin-4-yl)(naphthalen-2-v1)methanone) %3

71 1-19 FAHANA, 2-vFA =L slo] = tW~4ﬁiiﬂZ“H4ﬂﬁEAH%Hl14%%&4&%%
AE)-1F9 F-2-7t 28 ddste| = tial 1-(2- (G2 Edl-2-Y)-2- 2o 9)-14#3 F-2-7t2 B | slo] = 9] 313}

S ALgE AL Asta T3 WS AEsle] (3R+,4S%)-3-(4-F 2 2HY)-3 4-tolslo| =R =7 [1,2-
al ¥ @7 -4-9) (G =z gdl-2-d )W eh=S AT
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[0386]

[0387]
[0388]

[0389]

[0390]

[0391]

[0392]

[0393]

[0394]

[0395]
[0396]

[0397]

[0398]

[0399]

[0400]

[0401]

ZIHSd 10-2020-0124455

=2k 1A (yellow solid), mp: 140.4-142.2 C (88%);

H MR (400 MHz, CDCl) §8.41 (s, 1H). 8.28 (s, 1H), 7.89-7.90 (m, 4H). 7.65 (t. J = 7.5 Hz, 1H), 7.59
(t, J=7.5Hz, ), 7.23 (d, J = 8.4 Hz, 2H), 7.18 (d, J = 8.4 Hz, 2H), 6.65 - 6.66 (m, 1H), 6.61 (s,
1), 6.34-6.35 (m, 1H), 5.77 (d, J = 5.7 Hz, 1), 5.31 (d, J = 5.4 Hz, 1H);

“COMMR (100 MHz, CDCly) & 195.4, 151.9, 138.5, 136.1, 134.1, 132.5, 132.3, 130.6, 129.8, 129.4,
129.3, 129.2. 129.0, 128.0, 127.4, 125.7, 124.1, 123.8, 112.3, 111.1, 63.9. 62.7;

HRMS (ESI-QTOF) m/z [M+H]+ CosllisCINO AlAFZE: 385.1102, S7d%k: 385.1116.

1-35. [1.1'-nfo]dd ]-4-Y ((3R*,4S%)-3-(4-F 2 2 ¥ d)-3 4-t}olslo| =By == [1,2-a] ¥ A -4-A ) v E} =
([1.1'-Biphenyl]-4-y1((3R*,4S%)-3-(4-chlorophenyl)-3.4-dihydropyrrolo[1.2-alpyrazin-4-yl)methanone) ¥+
A

71 1-19] FAgIA, 2-mEA = Etel = g4l 4-FR2d=ddste]| =g ARgskal, 1-(2-54-2-9d
Ae)-1#9EF-2-7t2 B dugtel = il 1-(2-([1,1'-vlo] Al d |-4-Y)-2-% 4o &) - 14 7] F-2-7 2 B S gl =
o FES AT AS Adsta AT YHS ARESte] [1,1'-Hkolsld |-4-2A ((3R*,45+%)-3-(4-F 2 =27d)-
3,4-tholstel =2 B2 [1,2-a] 7 gl -4-d )W El=& F5H3 ).

[3}&4] 361

o

NZ =

N

A 3A) (white solid), mp: 129.5-131.0 C (89%);

8

Cl

' NMR (400 MHz, CDCls) 68.41 (s, 1H), 7.89 (d, J = 8.3 Hz, 2H), 7.69 (d, J = 8.3 Hz, 2H), 7.63 (d, J

= 7.6 Hz, 2H), 7.49 (t, J=7.4Hz, 2H), 7.44 (d, t = 7.3 Hz, 1H), 7.24 (s, 2H), 7.17 (d, J = 8.4 Hz,
2H), 6.65 (d, J = 3.7 Hz, 1H), 6.60 (s, 1H), 6.34 - 6.35 (m, 1H), 5.65 (d, J = 5.6 Hz, 1H), 5.28 (d, J
= 5.5 Hz, 1H);

13C NMR (100 MHz, CDCl;) & 194.9, 152.0, 147.1, 139.5, 138.3, 134.1, 133.5, 132.8, 129.2, 129.2,

128.9, 128.8, 127.8, 127.4, 125.7, 124.2, 112.5, 111.1, 63.7, 62.7;
HRMS (EST-QTOF) m/z [W4H]" CagllusCIN.O A12bgk: 411.1259, Z7gk: 411.1266.

1-36. T TH-2-Y ((3R*,4S%)-3-(4-H EA|# d)-3 4-T}o|elo| ER2 I E 2 [1,2-a] 9] 2451 -4~ ) W Eb+= (Furan-2-
v1((3R*,4S#%)-3-(4-methoxyphenyl)-3.4-dihydropyrrolo[1,2-alpyrazin-4-y1l)methanone) &4

71 11 B, 2ol ) S Asel S A goan, 1252
NE)-UF 9] B-2-7h 2 stol = Al 1-(2-(F &-2-9)-2- S 2o &)1 5] S-2-7h 2 nbe|shol = o] S-S
AgR AL AR BAR YU AHGI] F -2 ((3Re,459)3-(4-M BA D)3 4-thol ol S 2w B2
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[1,2-a]¥]2pxl-4-<Ld) vl Ef=S S sksitt.

[3}3h2] 37]

=k 1A (yellow solid), mp: 165.2-167.4 C (83%);

I NIR (400 MHz, CDCl;) &8.40 (s, 1H), 7.62 (s, 1H), 7.15 (d, J = 8.3 Hz, 2H), 7.06 (d, J = 3.0 Hz,

4.6 Hz,

1H), 6.81 (d, J = 8.4 Hz, 2H), 6.57-6.60 (m, 2H), 6.54 (s, 1H), 6.31 (s, 1H), 5.43 (d, J
1), 5.32 (d, J = 3.8 Hz, 1H), 3.75 (s, 3H);

PC NMR (100 MHz, CDCls) & 184.3, 159.4. 151.7, 151.2, 147.4, 131.8. 128.5. 125.7, 124.0, 119.2.
114.2, 113.1, 111.8, 110.8, 63.9, 63.5. 55.4;

HRMS (ESI_QTOF) III/Z [M‘H‘I]Jr C19H17N203 74])“}%)\' 3211234, %‘Xé%)( 3211247

1-37. (4-B2rHAd)3-Hdy =2 [1,2-a]9 &2 -4- ) W E} 3= ((4-Bromopheny! ) (3-phenylpyrrolo[1,2-

alpyrazine-4-y1)methanone) 34

o EF-2- (1.0 mL) o]
(4-B2RHd)((3R*,45%)-3-#1d-3,4-t}o|sle| E2 T E 2 [1,2-a] 92X -4-U) (- EA A D) W E}=(37.9  mg,
0.1 mmol)3} K;C05(20.7 mg, 1.5 equiv)E ¥ E3ES 7TAIZHESQE 80 TolA 71E EFsI¥ e, w5 A2}
EdR vkgS Q3. Hkso] A" &, HbS EES THAIIL AEHOMEHOIE(3x10 ML) 2 F&
st fUl5S B 2 A2 44 AEs & F¢ bnlagsos Axstn qigst & d2 IAES A
71 A AZetEad T (ool HoelE/SAE = 1:8)2 AA|ste] 7] 3}sh] 359 (4-E2EHd)(3-HdT
E2[1,2-a]9 82 -4-Q) W el=(33.9 mg, 90%)S F53I ).

ELREY

N7
)
0]

=& 3334 14 (yvellow fluorescent solid), mp: 177.7-178.9 C (90%);

() O

Br

I NMR (400 MHz, CDCl3) 68.99 (s, 1H), 7.65-7.67 (m, 1H), 7.54 (d, J = 8.4 Hz, 2H), 7.46 (dd, J = 7.2,

2.0 Hz, 2H), 7.36 (d, J = 8.4 Hz, 2H), 7.21-7.23 (m, 3H), 6.98 (d, J = 4.2 Hz, 1H), 6.94-6.96 (m, 1H);

“CMMR (100 MHz, CDCly) & 191.7, 145.8, 139.8, 137.7, 135.3, 132.0, 130.9, 129.8, 128.9, 128.5,
128.3, 116.5, 116.2, 105.5;

HRMS (ESI-QTOF) m/z [M+H]+ CooHiuBrNoO AlAFgE: 377.0284, SA%k: 377.0292.
AA 6] 2. 4-o}d 3,4-TitolE2T B2 [1,2-a]W A F FEAS] A

4-o}d 3 4-tholto| ERIER[],2-a] v A E F=A SFEE 39 2 408 FAsIG e, gntEs FAHAE
2] o}R= selaly] 98ke] H NMR (400 MHz), C NMR (100 MHz) 2 HRMS 2A]< 2A)argict.

2-1. _((3R#,48%)-4-(4-B 2Rl F A )-2-(2-A FA|-2-K 4o & )-3-HH-3 4-go|slo| =I5 ZZ[1,2-a]F &} A]-
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2-% HZulo] = ((3R*,4S*)-4-(4-Bromobenzoyl)-2-(2-ethoxy—2-oxoethyl)-3-pheny1-3.4-dihydropyrrolo[1,2-
alpyrazin—2-ium bromide) 34

o]

1A ZHE

SFMMEYUEZ(5.0 nl)o (4-B2FHH)((3R*,45%)-3-5'd-3 4-t}o|slo] 20 &2 [1,2-a] 9 2}71-4-9 ) (4-
A FD) W EF=(37.9 mg, 0.1 mmol)T} o8 B EZHlAEH O E(33.4 mg, 0.2 mmol)7} £3¥ 3= Z
FFAFon, v F2atE a2 ghg-S gRlsiglt.

2

mlo

TaHE $F RS E}ES R4 W47, HAEE oJste] A skshA] 369 ((3R*,45%)-4-
)- E2IE2([1,2-a]¥9 A -2-F BZurlo]=(51.5

s

2 1A (yellow solid), mp: 224.5-226.6 C (95%);

'H NIR (400 MHz, acetone-ds) 9.93 (s, 1H), 8.26 (d, J = 8.5 Hz, 2H), 8.24 (s, 1H), 7.83 (d, J = 8.3 Hz,

9H), 7.70 (d, J= 4.3 Hz, 1H), 7.68 (s, 1H), 7.46-7.52 (m, 2H), 7.38-7.44 (m, 3H), 6.71 (dd, J = 4.2,
2.3 Hz, 1H). 5.87 (s. 1H), 5.56 (d, J = 17.3 Hz, 1H), 4.49 (d, J = 17.3 Hz, 1H), 3.99-4.09 (m, 2H),
1.11 (t, J=17.1Hz, 3H);

“C MR (100 MHz acetone-dg) & 192.7, 167.3, 155.6, 139.3, 134.1, 133.4, 133.0, 132.4, 130.5, 130.4,

129.5, 129.3, 127.7, 125.1, 117.3, 65.8, 63.7, 62.8, 57.4, 14.2;
HRMS (EST-QTOF) m/z [W4H]™ CofluBrN,O; AIXEaE: 466.0881, 274 gk: 466.0872.

2-2. ((3R#,45%)-4-(4-BE B E Y )-2-(2-F4-2-Hd & )-3-#d -3 ,4-T}o| gfo| EL I E =2 [1,2-a | F 2FF] -
2-F _HZn}o]= ((3R#*,4S%)-4-(4-Bromobenzoyl)-2-(2-oxo-2-phenylethyl)-3-phenyl-3.4-dihydropyrrolo[1,2-
alpyrazin—2-ium bromide)

47 AN 2139} BAF WES olgete]l FAstgon, oY BemoldHelE Bl A HEslol =S A}
&3t 7] sksha] 379 ((3R+,45%)-4-(4-H2EHA XY ) 2-(2-&A4-2-7d g )-3-7d-3,4-T}o|slo| =2 3] &
2[1,2-a]9e0-2-% BEolo| =5 FASATHO™).,

= 1A (yellow solid), mp: 247.7-248.6 C (97%);

1H NMR (400 MHz, acetone-ds) §9.90 (s, 1H), 8.31 (d, J = 8.2 Hz, 2H), 8.25 (s, 1H), 7.79 (d, J = 7.7
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Hz, 2H), 7.72-7.75 (m, 3H), 7.55-7.58 (m, 2H), 7.47-7.52 (m, 2H), 7.39 (t, J = 7.5 Hz 2H), 7.35 (s.
3H), 6.61 (d, J=17.6 Hz, 2H), 5.83 (s, 1H), 5.19 (d, J = 17.6 Hz, 1H);

13C NMR (100 MHz, acetone-ds) & 193.2, 191.9, 155.3, 138.9, 134.9, 134.9, 134.4, 133.8, 132.8, 132.5,

130.3, 130.3, 129.6, 129.6, 128.9, 128.7, 127.7, 125.0, 116.8, 66.2, 63.7, 63.0;
HRMS (ESI-QTOF) m/z [M+H:|+ CosHasBrN20, AlAFZE: 500.0912, =743k 500.0899.

Ao 1. FAES] APE 53 39l
PC3(A ) AE}F MCF7(+3<¢h) AEE FBS(fetal bovine serum) 3%7F H7FE wi=|oll A wjkaslgdtl. PC3A

Zo} NCF7THIZE 967] A who]=a 2 Zeo]E (96 well micro plate)oll OF 5x10°/|1% EXabi, 244 7ke] AR
¥ 19 SFgES 30 uM A ZF Ao A dFSl).

48A1F - MTS &S zF 49 20 p1¥ Yol 37TellA 3025t 5% CO0A vigd - wiolaz Zdo]E

7](micro plate reader)® 490nme] SHEE FA3}IT. AE AEELS NMSEY 93 Hgtow AAS G
(A n=3).

a2 A%, sl % 1ol JERG wke} o], oo gtES A s AEEdE JEREES
gelsld o, 53] 34 10, 18, 23, 30, 32, 38, 39 % 40 3FES PC3 AEoAM, 384 23, 30, 32,
38, 39 9 40 3}3FE-S MCF7 AlxolA 53 dAx AbE avEs Jepds glsigint. 1 % 3384 23, 30,
32, 38, 39, 40 SFHE2 PC3 A2 H MCF7 Al EFolA AME adrh Hojd v, 348 ZH4EZA A2
Tl #AGe] HEgd ¢ Jdes st 7] F 12 B uw 3EgE HYAlY AEXAAEE(%)S Ve

oIt}

o

3}52] No. T% PC3 MCF7

2 OMe NP 96.4 100.0
N/

3 N7 N= 106.0 104.5
N/

4 NP = 107.9 108.1
/Ej)y"‘ /
Me ~
5 105.8 102.5
MeO
6 84.8 101.7

Cl
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17 N%\_{__‘;{\\ 91.4 95.5
»
/”\\\\()WWN"“/”
B’ff\,//"/ O//”\ E \\CJ\
ZoMe
18 N4\i> 55.7 99.9
0 N/
I
O/\@\
OMe
19 NP N= 76.0 70.3
N
J
O/\@\
F
20 NZN= 99.8 110.9
N/
/5
Me O/\©\
F
N—/
J
O/\@\
F
22 N%\@ 96.7 72.8
MeO N/
/5
MeO O/\©\
F
23 NP N= 18.5 31.1
N_J
P
Br o/\©\
F
24 NP N= 99.4 70.0
0 %
I
O/\@\
F
25 N%\[é 100.0 78.5
Y ’
N =
F
26 N N= 99.9 99.3
N/
P
O/\@\
Cl
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40 9.1 25.5

Wk, sheha) 23, 32, 38, 39 W 40 FFEC] tiE =7} 57}%‘?—% PC3 A3 B NCF A3 B0l A hAlsE
Abd 53 2 oA myvl Z7heke Fostdu(E 1 A =

A3d 2. GAXE Ho] AA &3 &3l

PC3(CA ML) AlEZo} MCF7(FH) AEE 96 A mlo]a 2 ZYo]E(96 well micro plate)o] =33 3

FBS(fetal bovine serum) 3%7} Z7}E wix|oll A wdksFATE. 24A13F o] F xS U7} oF 98%ol =Ea}Sth.

ML Wyt oF 98% =d3l o]3o WoundMakerTM(Essen BioScience, Michigan, USA)® 4A 3+7° 4

(wound) & Fth. 1 &, WA E FBS7} §le A WAE WAsk 29 AH3staL, 3%] FBS7F H7be wi%k

HE Pe FH 2wy 52 409 SFHES 7 %101] TuM, 3uM, 10uM === Hsldrt. 2417 1142
&<t IncuCyte ZOOM (Essen BioScience)@ A9 o]F A L& ZSHIFHHAH, n=3).

2 A3, PC3 AE E OMCF AE FFol|A OHLA Hdol7h JAHES Bl en, Yoyl FEl FUMESE
IAE Aol A aFr}t Z7kshe gelsttt. 53], MCF7 AEoAE 3uMe sx=w xmoma} 60%°l 717}
& Hol A a7l YEFReH, 10uM HA 90% ol 4ol Aol oAl &I} YElES R (= 5 2 &

Wl e AAE & WIS 4ol 34 IN= AR 2al A HEA HIEE) PARS 4%
9 o] BE AFoRA FLEI} Yk AL vehiE Aoln,

A%d B owye] 4e oA 9% Zoln, B wo] Hah s|Eiols] B4 A4 sk A B wy
o 7153 Aol AFA 54S MASA guA the TAA Fuz AA WPel sk AL old
5 Qe Aol zejm oA Y& ANdEE RE WelA oA Aolw @4 o Aoz
olfaior Ak, ol Hol, BAPow WPHe] Ui 7 T4 Akt B AW FE gov, vhust
Az B gom Ayslel gt P4 aAEE A%E Fuz A48 5 o

® oo el Fashe ZTHAd otel ehlolqu, Fuel o W WYl aem 1 #5 Ade
29E EEHE BE WA BE Agd gusk ¥ 0wl el £guE Ao s scjok d,
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