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A

s

#
FAN SFE AYE FUSED 50

o] W& AUT FIATA ALY

A TGS 1711130227
A A5 2021R1A2C2011364
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AT A A= 7k f7] FEH N
71 o9 & 1/2
A58 7] Exe |
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A }A GAINAG AAE 3 A A=EH A
71 o & 1/2
A3 7] E 7 Bt i
AF717E 2021.01.01 ~ 2021.12.31




SIHSd 10-2023-0040940

5 A 4
F7H9)

A7 1
st7] e 1 Ee g 22 BAEE SFEES xdste £ 9 FEuE Xt EFES AFse o
Al's
7 EFE FE AR F ks wESel 9ste] shr] ek 1 EE 22 gAY E SEHE JdA] 1
3} H7Po-S(cycloaddition reaction)S ¥o7)+= ©AS X331,
s17] gksha 12 #AEE SFFEES A aglst "rhhkse oste] §1r] sk 3082 FAEE EES A
Shat,
st7] &ksha] 28 HAEE IFEES 4] st HrPbSe oste] §r] & 42 BAEE SEgES ¥Ae)
= olFaE N-dlel =gk Alz=ud:
[3}5}4] 1] (854 2]
Aq fo, Az Aq
N Az '..-‘N Q
E1 EZ
Ra
——— R1 3 o
R4 Rs3
[s}3}h24] 4]
A3 A4
-N O
CYZBY__fiRZ
' " R4R3

A7) 88Al 1 U] 40 9] Al

A2 A AR EPAHoRE -C(0)0R, oA Aeiwar,
AR AT AR SHHSE -Rpell A Aes o,

R: 1HX1 Ry Hi %%;ﬁlgi Zl\‘—/l\—, %fl:—)l\—, -F, -Cl, -Br, -1, /\]0]—5‘_7], C1=Co OE!'Zi]ﬂ, C1=Cao %’i‘/‘]ﬂy Co-
Coo EAID7], CoCy E7197], C3Cp AZZLA7], C-Cp SNEIZAIZFZEAT], CsCy ©FE7], CeCap OFEFA
7] B C-Cy BEIRO}E 7]

=4a, -F, Cl, -Br, -1, Alek7], C=Ciy €271, Ci=Ciy LFA7], CoCio LAL], CCip 71971, C3Cuo
1224727, C-Cp SEHZAIZZEA7], CCp oFH7], CCo oFEZA], C-Cyp dlElEetd 7], -C(0)0Ry,
“B(OR;¢) (OR14), =Si(Ric) (Rig) (Rie), ~CCOIN(R;) (Rig), ~N(Ri)C(0)Ryy, HFE -0C(OIN(Ri) (Rig) 2 X 8He, C=Co &
471, C=Co EFAI7], CCy EAIEY], CCop 271971, CCip AIZFRZLEZAY], CCyp NHZAZZLZAY], G

Cao oFE7], CoCy oFESA7] R C-Cy BlElZokE7];

>~

%‘)l:i, _F, _Cl, _Br, _I, /\]Ol'liﬂi j]?l"% Cl_clo 031—27], Cl_clo 031'2}47], Cz_clo oa]'ﬂ]‘é]7], Cz_Clo

&71d7], CCp AIEFRLZ7], CCy FAHZAIZZLA7], CCp oFR7], CCop oFRZAI7], C=Cy SEHIZO}E
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7182 X

=

B, 0Co FD7], CCo BFA, GGy BAL], CoCip 27197, CoCy AFZRAI], CCyp 3
HZAFZAAT], GGy oF7], Gy oFESA7], CoCo SlBIZol7] Ei C(O0R,Z ATH, C-Cy 22
7, GG FFA, Gy BAGT], CoCa D791, GGy AFZRAT], GGy AHZAZESR], GG
V7], oG FE AT B (oG ABZOLE7]; ol e,

Bl 2 B2t A2 S@A08 F54, F, Cl, Br, -1, Alohws], 0Cy FHAZ], CoCy BAEI], oGy @
A7), GGy NBREWI, GGy AERAZRANI, Clo ORI, Gly oFESAY]L CCy
el =etd 7], -C(0)0R,.,  -B(ORi)(ORi),  ~Si(Ri)(Ri)(Rie),  -CONRi)(Ri),  -NRICORyy, Ex=
OCONR) (R 2 A2 E= vl ge, 4P -0y 270l

o] E29] 7] MBSl CrCy BAYNS FAG WA A4 F AHolw shpt dHzAtE w@se 2 g

T2, -F, -Cl, -Br, -1, Alo}x=7], Ci=Cip €471, C=Cyp EFA7], CoCip EAE7], CCio &71971, C5-Cro
Z2L7A7], C=Cy NEZAZZLA7], CeCy P27, CoCyp oFEFAZ] EE C-Cyp dHZo}H7]|2 X34,
ol C-Cs &d7], A9 GC A7 ¥ AP C-Cs &71d7];0lA] A=,

CY1l % (Y2 Z+7} E1 % E29] #+%E5 XE3tslE ugo]a,

R, A ReE MZ SHHoR &4, F54, -F, -Cl, -Br, -1, Alotw7], (=Cyp LA7], CCy &AL,
Co=Coo E7197], CsCipo AIZFZLZA7], C-Cyp MEBZAZFZLZAT], CCyp oFH7], E C-Cy FEZo}H7]; 2
T4, -F, Cl, -Br, -1, Aletx7], C—Ci €471, CCip EAE7], CCop E719d7], C3-Cp AIEFZEAT],
Ci=Cyp HENZAZRLAT], CCyp oFE7], B C-Cy FEZo}E7|2 X3H C-Cyp &A71, CCyp &AL, Com
Co 71971, CoCio AEZLAT], CCp BBIZAZZLAY], CoCyp oFE7], B C-Cy SNEHZ Y] FollA A
ey

AT% 2

Al1Eel LoIA,

Ry A R AR =940 8 F54, -F, Cl, Br, -1, Aotx7], C-C &Z71, CCo oFE7], CCyp &l

2old7], -C(0)0R;. == -BOR)(ORy) 2 X 8he, F Absp-3hlof] 28k o]Fag] N-3lle| Z8ke] |2 .
A7 3

A1gel] dojA,

Rl WA R AR S-Z 07 (-Cy EA7, 7 Ab3}-39o] 2|3t o]F ] N-sle2she] A=,
AT 4

A1l ol A,

A7) g ol EYEZ (MeCN), DCM, THF, HlWlEEEoln]=(DMF), o}AlE, trE&E A= (DNSO), N-HE ]
ZYY=(NP), EF4, AEHolAEOE | o]AXEHE n-Z2 S B WEE n-FEE tert-HEE,
1,4-t152}, FR2EE, NE, EeEFeadas =t o5 23e Z@she, olFue N-slHzste] A
ZH

A7% 5

A1gel] dojA,

A7) HEONE S B 5 EE B 602 EAHE §7] FE0Q F Be-selo] 9@ olFumel N-dlu
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Reo R Ree M2 FHAOR F&, 524, -F, Cl, Br, -1, Aopw7], 2 =772 A
GG 7] B GG EFAIZIIA A B
Bi ¥ B, & 17} gol&oln},

7% 6

A5l 2loiA

371 A= 7] sheb= PC 1 uiX] PCIVelM ABls = o] gare] N-sl e =2ke] Alz=ry:

R

® ®

| +.4 +
O © O I?l
R BF4 R

Clog
PC | (R=OMe) PC Il
PC Il (R=H)
PC IV (R=Cl)
AT 7

A&l lol A

71 2AE A AR olFary] N-dH =gke] Al

A1Eel Slof A,

A7) 3ea 3 e Ftrd], o]T A TE olE EFE IFJAT|E WAE ¥ xgsleE olFaE NI RS
o] A=Y,
A3 9
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, -F, -Cl, -Br, -I, Alo}x=7], C;=Cyp &Z7], Ci=Cy EFAI7], CoCop AL, CoCyp &717],
2AA7], C-Cyp FAEHZAIZZLA7], CCsp oFE7], CCopo SFEZAIZ] L C-Cy SEHIZ O} 7],

FTT4&, -F, -Cl, -Br, -1, Aletie7], G—Co &Z71, C-Ciw EFA17], C-Chp A7, CCo €71d71, CCoo
AEZ2LA7], CCp FAEZAZZLA7], CCp oFH7], CoCyp oFEZAI7], C-Cyp EHIZIE7], -C(0)0Ry,
-B(OR1c) (OR10), =Si(Ric) (R1a) (Rie), —CCON(R1e) (Ria), ~N(Ri)C(0)R1q, = -0C(ON(Ry) (Ri) Z X188, C-Cy &
A7), CCo LFAZ], CoCy EAET], CoCy E71d7], C3-Cip AEZLZAT], C-Cy AHZAIZZLAY], Co
50 OFE7], CoCy oFESAI7] B C=Cy FE|Z0}H7]; oA Aelg),

A7 10

A9l 51014,

A& -C(0)ORy, ©] L,

A= -0Ry, ©]3L,

Rl @ RpE AR 59 2 CCp &7, o]z N-slel=3ke] A=y .

A7 11

A9l glo1A,

3heha] 3-12 FEYA = FEAQ olF e N-sluze] Az

7] AZ2YAE FEAS FA9AA IAZYA D (pyrolizidine) FEAZ WA 7 E o5y N-dezske] A
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0 ¢ 0
N-X .OiP il e N\ .OiPr
<OiPr CO,iPr
L/ COsiPr = O L/ ~COyiPr
= /
o
/N N;\_/N
1q 1r 1s 1t
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N, OiPr N\ OiPr LOiPr ™5 OHPE
L/ COLiPr L /~CO,Pr O%Q?Pr Mﬁgéfc ~{ COPr
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1u v w x
0 0 0
N-X (OEt N-%, OBn N JOEt
L/ ~CO,Et L/ CO,Bn I/ ~CO,tBu
1y 1z 1aa 1ab
AT 19

71 seh 47 g E = e s sk 2a WA 2t TolA AdEE= ol ale] N-sEl =g Alzwy:

CO,iPr
N -OiPr

OMe
2a 2b 2c 2d
COiPr CO,iPr COZigi'Pr
coPr NJ\(OIPI' NJ\rOiPr NJ‘\(
QiPr O
N 1N H ["H
H —',SO Jv 4 & HOME
0
0] \K OMe
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[0001]

[0002]

[0003]

[0004]
[0005]

[0006]
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CO,iPr COaiPr
NJ\,OIPF A/\NJ\\‘I’OIPF CO,iPr
0 0 NJ\rOPr
H )"CH3 H3C £'H 0
H
2n 20 2p
CO,iPr CO,iPr CO,iPr
NS OiPr NS OiPr NS OiPr
o} (o) 0=S o} TsN_AO
HEH O HEH HEH
2q 2r 2s 2t

yige] 41y

AArE XF3 17 SFEL oy ATy @48 Hof gy or fgdst FEe FA Fx=E &
A wown AFsn vy, FHEZ2A W (pyrrolizidine)?
E(bicyclic compound) A1, thFst A& A&

w0, oo
)
R

A
=

a.

o

S
=

=

O
£

k1
2

Bl EddA] s seEolt).
Aoz HAFFJHYE(Pilsicainide) = FFAUAR 2holw, ol IEYAL FxE Edste Eoltt
(International Journal of Arrhythmia 2013;14(2): 17-21). T3} UCS1025A "= #o]= A A (telomerase
inhibitor)&2A] A3 =2 Al (antiproliferative activity)< 244s 7hA] 2 Ak
(10.7164/ant ibiotics.53.294, 10.1021/01026923b). 2=¢}Qlad(swainsonine) Al HAE A &
(anticancer activity)9} £ 9# &¥(antitumor activity)E Hole Aoz ddEA .

N
f% 4
B N’ O

G e 2
@’ " =/ H oH! OH
Pilsicainide UCS1025A Swainsonine

ZIEoe FJEZAUY A=A FRAE FAs] HAd =2 2=9 A9 (ultraviolet) S AFESIAL
(Eur. J. Org. Chem. 2018, 2822-2830), o] F&%& AMESAY 249 18] AL {8 o8 dAE AH
st el Whyo] gl A 9dvk(Tetrahedron, 2020, 76, 13103136).

1,4-5A 18lE E38tes 732 Eg AETE A4S HolAY ek o® 85 = AEo 4yA du.
gH oz yuUEHA I (finafloxacin)S FDA 5908 WS, 3AA] X H(antibiotic treatment)olA] £Jo]=

P

2]
AgAZA AR Y. 3FE 2134(compound 2134) TEFF Al A (antibacterial activity)ES Helth
2 B aEJTH(JOURNAL OF BIOMOLECULAR STRUCTURE AND DYNAMICS, 2019, VOL. 37, NO. 11, 2897-2912,
10.1080/07391102.2018.1498805) .
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O  COH
)
F N Osg” ,\!)DL
N CN ]> Q Nk\/ NH,
HJ& a0
HN
o™ MeO
Finafloxacin compound 2134
[0007] antibiotic antibacterial
[0008] 1,4-SA fF=A12] 49 Aol 34 RuClz stollA Laf-olui= A E(alpha—amino ketones)} Tlo}zx 3] FH|o]
E(diazo pyruvates) %o mE|3} WS E3 FAdste ol Ra® vk ltk(Org. Biomol. Chem., 2021,
19, 1769-1772). I3k, s 7}A] 1z} o}¥l(Alpha-branched primary amine)®} S EZ2-¥1ZF=(ortho-
benzoquinones)9] 3% Wk SlwpE Absl wbEo R 1 4-SAL 1EE FAste el HaE uf th
(Tetrahedron, 75, 2019, 130726, 10.1016/j.tet.2019.130726).
ggo] g
s EstE = A
[0009] ool 542 3, Aol 9 HolgEs Abgek] @, olTae] N-dEEde] Ax e Awss A
o]t}.
Ao fd T
[0010] g SHo W=,
[0011] 317 speka 1 e 3 22 BAEE eSS XFgete &9 9 FHuE E3stE EFES AFste o
Al's
[0012] 7 EFE FE AR F ke wESel 9ste] shr] sk 1 EE 22 BAYE SEHE JdA] 1
#3} H7Hke-(cycloaddition reaction) S ¥Yo7]E WAS X33l o)F gl N-dH| 289 A|xWHol Alad
=
[0013] 3t7] slsha 12 qAH e A7 nE st HUbeES e 9ete] shr] e 302 gAY E IFEES IA4
Shat,
[0014] 317] s}shA 2= A e A7 nE st HrbEgel 9ste] shr] sE 42 gAY e SEES YA
=
[8}3+4] 1] [5}3}4] 2]
Ag fo Az N:
s N A‘I '_..-' N [
{Eq ‘B
-r.. .-_’ Rz
n——r, ey
[0015] Ri B3
[s}eh2] 4]
Az Ay
.~=-N o]
i CY s
2. ‘Ra
L. R4 R3

[0016]

_11_



[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]
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A7) B8Al 1 U] 40 9o]A]

AR A AR EPAHoRE -C(0)0R,oNA Aeiwar,
AR AT MR SHHSE Rl A Aes o,

R: 1HX1 Ry Hi %%;ﬁlgi Zl:—/l\—y %fl:—)l\—, -F, -Cl, -Br, -1, "]01'5‘—711 C1=Co OE!'Zi]ﬂ, C1=Cao OE!.——’EIL}\]7]v Co-
Coo EAID7], CoCy 7197, C3Cp AZZLA7], C-Cp SNEIZAIZFZLEAT], CsCy oFE7], CeCap OFEFA
7] & C=Cy FEZ0L 7]

=Fa, -F, Cl, -Br, -1, Alek7], C=Ciy &7, C=Ciy LFA7], CoCio LAL7], CCio 71971, C3Cuo
1224727], CCp SEHZAIZZEA7], CCyp oFH7], CCo oFEZAZ], C-Cyp dlElEetd 7], -C(0)0Ry,
“B(OR1¢) (OR1q), =Si(Ric) (Rig) (Rie), ~CCON(R;) (Rig), ~N(Ri)C(0)Ryg, HFE -0C(ON(Ri) (Rig) & X 8he, C=Co &
471, C=Co EFAI7], CCy LAY, CCp 71971, CCo AIZFRZLEZAY], CCyp NHZAZZLZAY], G

Cao oFE7], CoCy oFESA7] B C-Cy BlElZokE7];

>

Sa, -F, -Cl, -Br, -1, Alolxerl2 XFE C-Co &ZA7], CCo LFA7], CCo LAL7], CCio
471971, CsCo AZELAT], C-Cy SNEIZAZEZLAT], CCp oFE7], CoCp FEZAIZ], C=Cyp BRI
N2 AGH, G-Cp 2271, CCo EFA, CCp EALE7], CCiy L7171, CCip ANZFRLA7], C-Cy 3l
HRAFZA27], CCyp oFE7], CCyp oFEBEA7], CCyp dlHZoE7] B ~C(0)0R 2 X FHH, -Cp L2
71, CCoo AFAIZ], CoCop DALY, CoCo 2717, CoCip AZFZLAT], G-Cp HANBEZAIZFZLA7], CoCy

obd7], GGy oFE5AIZ] B CiCy SEIZOF7]; Foll A AEEaL,

Bl ¥ B2+ M2 S9Hoz F54, -F, Cl, -Br, -1, Alol=7], C=Ciy &FAI7], CCo A7, C-Cipo &
7197], CCo ANEFRLA7], CCp SERZAZFEEA7], CCn b7, CCon oFEZAI7],  C-Cx
slelZold 7], -C(0)0Ri, -B(ORi)(ORi), ~Si(Ri) (Ri)(Rie),  ~CONRi)(Ri),  ~N(Ri)C(ORyq, Hi=
~0C(ON(R1) (Ri) 2 A $F = RIASHE, A8 G-Cp EA7]laL,

ojwj E29] F7] A& CCp &A1 Fe @& A T Aok syt FHRdAE £Fehe V2 A3d

g4, -F, -Cl, -Br, -1, Alob=7], C-Co 271, CCo &FA7], CGCo EAE7], CCo &71'd7], CCo

SREA7], CCyp SHZAIZRZEZT], CCy oFE7], CCyp oFAFA7] = (-Cyp SEl o7 2 X34,
@O CC &A7], AP C-C EAL7] B -] Co-Cs E71d7]0lA deiear,

CYl % CY2+ 747 Bl 9 E2¢] 725 X398l aglola,

R, WA R.E M2 SHHORE $4, TF4, -F, Cl, -Br, -1, Aolx=7], C-Cyp 227, CCyp LAY,

CoCoo 71 7], CCio AZELZAT], CCyp SNEZAIZZLEAT], CCo oFE7], B C-Cyp BlEIZo}E7]; F

T4, -F, -Cl, -Br, -I, Alelx=7], C=Ci €271, CCiw ALY, CCyp E71E7], CChp ANEFZLZAT],

Ci=Cio SMEIZAZZLZ7], CCo oFE7], B C-Cyp SNEZoE 7R 28 C-Co EA7], CCo EAE7], Com

Coo L7171, Co-Cip ANEFZLAY], C-Cy NEZAZFZLUY], CoCyp oFE7], L C1-Cyp SEIZ}E7] FollA A

2hsl=

Ry WA ReE AR BHHo® F44 -F, -Cl, -Br, -I, Alokx=7], C-Ci &47], CeCop oFH7], C—Cyp &Il

wold 7], -C(0)0Ry ¥+ -B(OR) (OR1g) & A1 8kd & Qlet.

Rio WA Rie= A2 SHA 02 -Gy 27194 5 At
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[0031]

[0032]

[0033]
[0034]

[0035]

[0036]

[0037]

[0038]
[0039]
[0040]

[0041]

[0042]
[0043]

[0044]

[0045]
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o
N
op

&= oAl EYE™ (MeCN), DCM, THF, Y€ Eolu|=(DNF), o4&, YHE&EZA=(DMS0), N-HET
<, n-

HERE tert-FERE,

ET=(NWP), EF<, AdopEelE, ojaZeye, n-X2EE, Jwhe, v
L4-v&3}, SRREE, DB, EgEFomdaill e o5 238 3§ 5 it
A7) AEvs a] ke 5 ms gehy 6o FAIEE fY] 5 4 Addh
[=he}4 6]
Rea

Ci=Cio &Z7] = C=Cyp EFAI7IA d8s]a,

R
: L
|+/ +
(J . O I
R BF4 R

ClO4
PC | (R=OMe) PCI
PC IIl (R=H)
PC IV (R=Cl)

37) s 12 BAEE SRS 3
= e 3] 884 3-1% BAEE
Ao o
R5 /> 2
RB N A1
Rz
— R
n1
1-1

371 sher 1-1 B 3hehA 3-1914,
Ri, Ar B A= ZH2E AN Ry, A B AE FEshaL,

nl& 1 WA 39 A4 5 shjola,
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[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]
[0053]

[0054]

[0055]

[0056]

[0057]

[0058]
[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

SIS 10-2023-0040940
R, WA RS Am mRdow
FAh, 54, -F, -Cl, -Br, -1, Alolx=7], C-Cyp LZA7], C-Cop LFAI7], CoCy EAE7], CoCy &71d7],
S2U7], C-Cyp SNEZAIZFZEAY], C-Cy oFR7], C-Csp oFEZAIZ] E C-Cy 3B R0} 7]

T4, F, Cl, -Br, -I, Aek=7], C=Cip €271, C=Cio EFA71, C-Cio A7, CCio E71E71, CsCyo

FELA7], CCp SEZAZZLA7], C-Co oFE7], CCyp FEFAZ], CCy SlEIZ}-7], -C(0)0R,,
“B(OR1¢) (OR1a), =Si(Ric) (Rig) (Rie), ~CCON(Ry) (Ria), -N(R1)C(O)R1g, B -O0C(ON(R1) (Rig) 2 A 8He, C-Cy &
A7), CCp EFA17], CoCy EA7], CCy 71971, CCy AERZEZAY], G-Cyp SHZAIZZEZAT], Com

Cao oF27], CoCa FEZAIZ] B C-Cy EHIZOFHT]; oA Aelgry,
A& -C(0)ORy, ©] L,

A= -0Ry, ©]3L,

olul, n1e 1o]3, sheba 3-1& FBelAE FEAL & Aot
47 ABAAE FEAS BAAA ) EAAY (pyrolizidine) FEAZ WHAA

AlH e SHekE

32
n

tlo
B
=]

35}

A3 A4 A3
/ S
N XH;N
s R \4\ro
X — 2 “,
N
4 3 Rs
21 41

47) B 2-1 % B 4-1014,

Ry WA Ry, Ay 2 A= 47 Al1ge] R, A Ry, A3 2 A

it
oY
BN
2L
K

Az —C(0)ORy, ©] 22,
A= -ORy, ©]aT,

Rio 2 Rp= A2 SHACR -G 2714 5 .

A7) e 1= HAEE BB S Sed 102 EAHE B3Ee Egetn, A7) 884 302 HAY
CBgEe ) o4 302 wAEE SERS T3 4 A
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[0065]
[0066]

[0067]

[0068]

[0069]

[0070]
[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]
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Rs ., N R,
Re ;:f‘]/ Re
R; ni

1-2 3-2

7] ek 1-2 3 548k 320014,
Ry, Rs WA R; ¥ nl& 27 A18%9] Ry, Ry WA R; ¥ nlE F=xshar,

iPr& o] AZ2HUALI|E ou]ir).

GOaFx COiPr
- QiPr
OiPr
XX:&IZN m i
o X
Ry X cj
¢ R2 R4 Ra
RS Ra
2-2 4-2

A7) Bhe 2-2 9 sheR 4294,

Ry WA Ry, X E n22 72t A10%e] R, WA Ry, X ¥ n28 FxshaL,

woage] olsh, we, A4 L AolFEHS AESA Ra, N §7] FEu AAFAL o §atol

o|& ﬁﬂNﬂﬂi«%i%@giﬂiﬁﬁlﬂﬂ.

=

Bouge god W he F da olel b NGB b 5 9a, 53% A4 Fejel s @l
st ehsie), B owwe] ARy % /1% Wslel TYNE RE WP, F5E U4 dARS TP sow
clsisielor 0. 2 YE HIPA Aol AR T4 16 U AL 4ol & v 24T 24

HWAA & "CCyp 7" E B2F 1 A 209 A8 s B3 A2 8344 17F(nonovalent) 18-S

ofmatn], FAAR] del=, wWEr], odr], Trd7], o]AXEIY], iso-F97], sec-FE7], ter-FE7],
AL 7], iso-otd7], AA7] Fo| xFHt. TS, B Ao viAE ¢, 2 1 9 dAVE 2t A
e A me 2y GaE vy waed

2 HAA F "CiCp EFAV"E, 0Ain(A71A, Aipe 7] C-Cyp &7 3EHAS zhe 17 15FS 9
wap, o] FAHL doli, WEAY], AHA], olATAGA] BE w4+ o).

B wAA F "CeCyp oFE7"E BAF 6 WA 20719 FFEAIEFE WEE A AES zk= 17}(monovalent) 1E
S oqugtt. 37 CCyp oFE71e] FAdelE, dAdr], wxer], ey, ddELy], solud],
AgtolMdr] 55 Egs 4= Q).

AN F "CCy EEIEOF7I"E N, 0, Si, P 2 S FollA HdeEd Holk shte] dHE dxE ae-3IA4
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[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]
[0087]

[0088]

[0089]

[0090]

[0091]
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AR TR, G251 A 2009 AUBATY FFE A2BS 2% UF 25S Juigt. ) o
CoslElEokarlel FAE, Seds], squeds], Sedr], Sedads), Seobd], Ased

oA, Nz e nE-g4 9424 A2A4WNE EFAE AUzag ugn, 48 Sof
9%, A%, S 52 R 5 Atk

= BEE el 209 ek 38 AL uisth, ¥ WAAA, TelF el N-d
of ZeAY, ABYAY, NELEAH, JESAA F& EFS F vk,
AN, BRI Sh F AR St g2 2 AE 9072 ulshe, o Sol (R
BAAAA, AL BN T
Sas9) % A4S A% LA ASE F 3
wogAAelA, okolw HAE BEER EE AWV, 487 F& WANA W HuEA g @, B ER
ofol A ALgH = ofn|= ALgEL,
B Rl AgT Sol A 54 AAdE Awar] g8 Ahen Ao
ohUth, wael mAS Fud Pussl A EE4 e @, 2o 58S Tw

i«
r“m

A7) EFE S AR F ke wEgel 9ste] ] sEhA 1 EE 22 ZAYE SEHE JdA] 1
23 H7P-$(cycloaddition reaction)S do7)= WAE I3t
317 e 12 FAFEE EES FEE ol o)W1 (imine)$t &7197|E ¥85ta, 7] 8] 2= EA
Hie 3gES ggE Ul oniv|e dAdYIE £, 4] skskd] 12 FAIEE SEES 4] 5 3
oAl elWl7|e} &71d7]e] st HIpekge] oste] st HshA 302 FAIEE SRES P4t 4] g
gh2] 22 RAEE SIRMES A7) FE5u] stolA o|vlv|er AV a7t HIFRES oste] 7] e 4
2 ¥BAEE sgtES gAY
[3}5}4] 1] (854 2]
Aq fo, Az Aq
N Az '..-‘N Q
E; ‘E,
Ra
————— R1 R —
R4 Rs3
[3hst4 4]
As A
-N O
CYZHRZ
el R4R3
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[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]
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AR A AR EPH R -C(0)0R,oNA Aeiwar,
AR AT AR SHHSE Rl A Aes o,

Ri 1HX1 Ry Hi %%;ﬁlgi Zl:—/l\—y %fl:—)l\—, -F, -Cl, -Br, -1, /\]0]—5‘_7], C1=Cy oa}ﬁﬂy C1=Cao OE!.——’EIL}\]7]v Co-
Coo EAID7], CoCy E7197], C3Cp AZZLA7], C-Cp SNEIZAIZFZEAT], CsCy oFE7], CeCap FEZA
7] & C=Cy FEZ0}ET];

=Fa, -F, Cl, -Br, -1, Alek7], C=Ciy €271, C=Ciy EFA7], CoCio LAL], CCip 71971, C3-Cuo
1224727], C-Cp EHZAIZZEA7], CCp oFH7], CCo oFEZHAZ], C-Cyp dlElZEetd 7], -C(0)0Ry,
“B(OR1¢) (OR1q), =Si(Ric) (Rig) (Rie), ~CCOIN(R;) (Rig), ~N(Ri)C(0)Ryy, HF -0C(ON(Ri) (Rig) & 2 8he, C=Co &
471, C=Co EFAI7], CCy LAY, CCop 71971, CCiop AIZFRZLEZAY], CCyp NHZAZZLZAY], G

Cao oFE7], CoCy oFESA7] R C-Cy BlElZokE7];

>~

Sa, -F, -Cl, -Br, -1, Alolxerl2 X3E C-Co &Z47], CCo EFA7], CCo LAL7], CCio
471971, CoCo AZELAT], C-Cy SNEIRZAZEZLAT], CCp oFE7], CoCo FEZAIZ], C=Cyp SEIZ O}
72 AH, G-Cp 271, CCp EFA, CCo EALE7], CCip L7171, CCip NZFRLA7], C-Cy 3l
HRAFZA27], CCyp o271, CCyp SFEBEA7], CCyp dEHZotE7] B ~C(0)0R 2 X FHH, -Cp L2
71, CCoo AFAIZ], CoCop DALY, CoCo 2717, CoCip AZFZLAT], G-Cp HAHZAIZFZLA7], CoCy
ob& 7], CoCyp oFESA 7] E C=Cy BBl RO} 7]; FollA] Melsar,

Bl 2 B2 NE E59ros F44, -F, —Cl, -Br, -1, Alotx=7], C,=Ciy @FAI7], CCp LA, CCp &
7197], CCo ANEFRLA7], CCp SERZAZFREA7], CCn oFH7l, CCon oFEZA7],  C-Cxp
slelZold 7], -C(0)0Ri, -B(ORi)(ORi), ~Si(Ri) (Ri)(Rie),  ~CONRi)(Ri),  ~NRi)C(ORyq, Hi=

“0C(ON(R10) (Rig) 2 A& H= mA ke, Ao G-Cp &7,

oful E29] 7] AP CCo ARV A Bh A4 F Aolm shbsl AHEZAAE TP /12 A8

4, -F, -Cl, -Br, -1, Alot=7], C-Cip &A7], Ci=Cip EFAI7], CCip &AL, CCio €71d7], C5-Co
F2LA7], C=Cy NEZAZZLA7], CeCy oFE7], CoCyp oFEHFA7] EE (-Cyp dHZo}H7]|2 X34,

A3 C-Co &7], A8 G-C &ALl 2 AP C-C &71d7]ellA Mg,

CY1 @ Y2 717 B1 9 B29] 7%E ¥@dels el

Rla LHX] Rle% Aii %%Z}lgi Zl\—

b

Fga, -F, -Cl, -Br, -1, Alo}=7], Ci=Cyp &7, CiCy &AL,
CoCoo &71d7], CCio AZZLA7], C=Cyp SNEIZAIZZEAY], C-Cyp oFH7], E (Cy FEHZ}H7]; &

%‘_/l:i, _F, _Cl, _BI‘, _I, }‘]O]'}T—ﬂ, Cl_clo %}%_]7], C2_C10 %}ﬂ]%ﬂ, Cz‘Cm %}7]%7], C3_C1o }‘]%i%}@ﬂ,
Ci=Cypo HENZAZRLAT], CCyp oFE7], 2 C-Cy FEZo}E7I2 XEE C-Cyp 471, CCyp &AL, Com
Coo &71d71, C3Cp AIERLEZAT], CCyp SNEIZAIZFZEAT], CCyp oFE7], F C-Cy FHZOIHT] FollA A

ug 4 ok
9 FEde] mew, Seha 3 % Seha 40 BANE SR A7) BE A4871% wAsel sk 8
22 A8 & A

dE 5ol 3o 307 FAHE SFES VEE ngE AL 9 dof Y] 3 o] ARS FAAAA

Ry WA RE A2 59402 F44, -F, -Cl, -Br, -1, Aolw7], C-Cp &ZA71, CCyp oFE7], C=Cy
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[0108]

[0109]

[0110]

[0111]
[0112]

[0113]

[0114]

[0115]

[0116]

[0117]
[0118]

[0119]

[0120]
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Zol&d7], -C(0)0Ry, B -B(ORy.)(0Ryg) & X3+

)

Ay A AES FASE -CO)0R, B3 -0Ry, ¥ Ry WA Ry =X E1 2 E2¢ 2]38H7)

“B(OR;.) (OR1¢), —Si(Ric) (Rig) (Rie), ~CCON(Ri)(Rig), HEE -N(Ri)C(ORS Ry WA R AR SHASRE (-
Co &Z71Y =+ Ut

37) e DON, THF, ClEESoI = (D), obIE, ohIEUEDMCN), HME%EA=(DIS0), N8
T ENP), EF9, oLopiEolE, oAZERE, n-ELeRE, U, MU, n-iEe )
A0S, FREEE, B, EelERordEia i o5 2%
o] SHIEUEL (e 4 At

)

e+ tert—f%E*%
=

= XIS Qv Y] Sl dE =

—

. —-d

e
B ¥ B, & 17} go]2olt}
Bl ¥ B, & M= 5¥HOR BR,, Cl0,, PRy £+ Cl & T 5= 3oy, oo @45 AL ofyr}.
d& €9, A7) FFvl= 317] 33E PC 1 UA] PC IVellAl A8id 4 gt}.
R
AN S
B Oe®
SAS I
R BF4 R clos
PC | (R=OMe) PC Il
PC Il (R=H)
PC IV (R=Cl)
A7) Bz 1.8V WA 2.6V =& aksl A9 (oxidation potential)S 7FAIH |, FZRAF slolA] B g o] o]
Fael N-slHEde] g4 wgol Aojuhes Fi
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[0121]
[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]
[0133]

[0134]

[0135]
[0136]

[0137]

[0138]

[0139]
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Ao O
Rs y/
Rg N Aq
R7
nt R
11

T, TF4&, -F, Cl, -Br, -1, Aokwe7], C=Cu ¢A7], G-Cop EFA7], CCu AT, CCo &7,
F2UA77], C-Cp AEHZAZZLAT], CCy P71, CoCap oFEEFA7] B C-Cyp B Z0FE7];
T4, -F, Cl, -Br, -1, Alolwe7], C=Ci ¥A7], CCio EFA7], CCp EALY], C-Cio E7197], C5-Cio
AE2AA7], CCy BEEAZEZLAT], CCon FE7], CoCo FESAIZ], C-Cy BlElZeH 7], -C(0)O0Ry,
-B(OR1c) (OR10), =Si(Ric) (R1a) (Rie), —CCON(R1e) (Ria), ~N(Ri)C(0)R1q, H= -0C(ON(Ry) (Ri) Z X188, C-Cy &
A7), C=Cy EFA7], CoCy EAET], CCo E71971, C-Cip AZELEA7], C-Cyp SNEZAZZEAT], Com

o OFA7], CoCy OFEZA7] 2 C-Cy SR} oA A,

d FEdoN A, A2 -C(0)0R,°1 L, AFE -0RypClI, Ry, E Rypye A2 54 2 CCo &Z271Y + AT},

9 FHANA, n1& 103, 334 3-1e e FEAY 9

d FEAAA, A7 AEYAE FEAE FAAA IL]%ﬂ?q‘ﬂ(Dyrolizidine) ARz Wl = gl ol
ol A%, ﬂié 715wk o w ghA7|aL, A 87]E AbsE s A WS B AAY 5 A

o Aol waw,

0 % ASE SRS 2, )
s 4% BAEE HFBE 5] B

47) B 2-1 9 B a-1014,

Ry WA Ry, Ay 2 A= 318h] 2 H 494 HA&s R, A Ry, A3 2 AE HESH3
X 5% 94aE X33 7] BE 65 945 X33 V]oln

n2+ 1 YA 39 AF & slitoltt.

% Fol X N, 0, S, “Xd7], M7, TN 7] 52 EFE 5 dvk. B Eof ToNelA ;elE FYse
ARk NI 5 et

A TFEdlM, A -C(0)0Ry, 1AL, A= -ORwolaL, Ry, % Ry M2 SHAOR G-Co 227 5 v

A FHANA, 1€ 10]31, A 4-1& 1,4-SA7 FEAD 5 9
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[0140] d FEo w2, 7] 3 12 ZAEE SFES 5] g8k 122 BAEE SES xFeta, 4]
sheba] 302 FAE SShEE sb] b 328 mAIHE e 29 g olvh
. 0
CO.iPr
7 OiPr
Rs.. _N R,
Rs -
R; ni
1-2 3-2
[0141]
[0142] A7) skea] 1-2 9 51k 3-29 4,
[0143] Ri, R WA R, ¥ nle 7247} 53+24 1-1 @ 3-194 A% Ry, R; 1A Ry 2 nlE F=xsr}
[0144] d FEol wEE, Y] 35 22 BAEE SFES 5] g8k 2-22 BAHEE SES xFeta, 4]
sleha 42 BAEE SES 8] sE] 422 BAEHE SES 2383 ¢ Q).
CO,iPr CO,iPr
= OiPr .
OiPr
XXJ‘IZN HEN X
o) X &
R4 \ R .
2 Ry 1 'Ry
R3 R3
[0145] 2-2 4-2
[0146] 71 31EkA 2-2 B 3}ERA] 42004
[0147] R, WA Ry, X # n2& 717} g}gha) 2-1 E 4-19 R, WA Ry, X ¥ n2& 3x3r).
[0148] iPre ol AxXzdeaLr|E on i),
[0149] d T w2E, 7] 3EA 302 gAEE SES JEYAE FEAQ s SFHE 1la WA lab F
ol e x4 Yrt.
0 o) 0 0
N~ _OiPr N~ OiPr N-4 OiPr N OiPr
L./ CO,iPr Loy’ TCOLiPr L/ COsiPr L/ CO,iPr
1a 1b 1c 1d
0 0
N-, .OiPr N-% _.OiPr
Lo TCOiPr L./ CO,iPr
B- OAc
Lo
[0150] Te f 1g 1h
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[0151]

[0152]

[0153]

[0154]
[0155]

[0156]

1]

0

N-\ .OPr

L./ ~CosiPr
CoMe

Ir e

1y
FAeo] wEw,
J1e THT 5

0

N .OiPr
CO.iPr

=

v

0O

o 0
M ﬁ\OiPrl N~ OiPr
=y COAPT L/ ~CO5iPr
. MeO,C
F
1k 1
0 0
N OiPr N~ _OiPr
Lo TCOLPr == COaiPr
CF3 CN
1p
D
N OiPr
L CO,iPr
4
M=~
1s 1t
o o]
LOiPr MeOLC
Q,iP els
D (L VNG WG
tBu
Tw 1x
0 0
+OtBu N (OFEt
k¢ CO,tBu ¢ COtBu
1aa 1ab
FeEe 1, A-SAR FEA
CO,iPr
OiPr

N~ .OBn N7\
= COEBH

_21_

ZIHSd 10-2023-0040940

~QiPr

OsiPr



[0157]

[0158]

[0159]

[0160]
[0161]

[0162]

[0163]

2 2j
CO,iPr
NJ‘\\(O'PF CO,iPr
H {"H
CN
2m 2n
CO,iPr CO,iPr
NJ\rOIPr l/\N x QiPr
O (o]
HEH HEH
2q 2r

2 owel Andel A ALgw Aok

2h

CcO 5iPr
)\ronﬂr

H ["H

CF3

2k 21

COziP_r
/\NJ\\(O'P" CO,iPr
A 0 NJ\,OiPr
H.C fH 0
H
20 2p
CO,iPr CO,iPr
(\Ngron:r l/\NJ\rOPr
0=s 0 TsN_A O
O HEH H &H
2s 2t

w2 olFuy] N-IH=EF 3=
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(chemicals)e Alamp-L=2] %] (Sigma-Aldrich), o} 22 (Acros), &} of

AbZ (Alfa Aesar) = TICOIA Fdatltt. & o] AAjdelr = BER AFsA &e ¢, AdE= A%

g (0) NIR
Agilent

1220 HPLCE

AHAE Ho

7F A glol ARgsklth. vbg &7 2ol WA ARAIR Ga AR Aol A2olA WA A ARE-St

ANE& o] Agilent =¥ Bruker 400/100MHz FT-NMR #371& ALg35}e] 7]

o
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[0164]

[0165]
[0166]

[0167]

[0168]
[0169]

[0170]

[0171]
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o
i)
ot
Lo
1

el A ALgE FEuE gl g,
R
® o
® L
BOAAGN T

ClO4
PC | (R=OMe) PCI
PC Ill (R=H)
PC IV (R=Cl)

o)
A450,C
| A1 PC Lor PC I (5 mol%)

R, o R MeCN, 0.02 M, rt
RE’IH% blue LEDs
R7 n
1-2 3-2

lab)2] 89 (0.
A7) Wre RS AelA 12 W A% LDE olgate AT, whgel 9uE uwE azniEdy
(TLC; thin layer chromatography)el <Jted REUESIGIE, ‘A& 79 FFste 42 A E(crude
material)& A7t FHA APIAZatE I oste] GAlste] v 34 3-2 2 BAEE S¥E (8
& 3a WA 33E 3ab)S AU
3t7] F 12 AAd 1 WA 2894 A7) #ek] 122 FAE ¢ Y 3FE la WA labs /1EE AHEE
2 33 3a YA 3abE F } 7 Jerdeh. B4R SFE 3a YA 3abd] FEE H-NR, C-NR, IR
2 A B oste] BelEtitl. AAlel 1 WA 2804 FAE B5E 3a WA 3abe] Y, &,
H-NR, “C-NMR 2 g 24 dolEE ® 20 ded.

=
»—A
=
=]
S
W
M
N
el
L
PN
2
2
-
(@]
—
—
—
=
o,
=S
~
(@)
'—rj
ps
=]
=]
>
=
=%
o
o
>3
=)
<
-
av]
T
fo2}
N
~
ol
=
o
=
\./
il
of

l

¥ 1

714 - AEE 714 - AAPE
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o] Q O
- N~ OiPr N _OiPr
F>n02(:j)k0ipr LOIPT JOIPr
}\‘ = COaiPr sy TCOLIPT
o)
= P”O2C| OiPr Big™\ —=
. B
g <
1g 39
5 o]
PﬂOgcj)\. ke N, OiPr
[ AR L. /Sco,iPr
N
ZZ —_—
OAc
1h 3h
0 % 0
Pri0,C W)(O‘Pr Br N7\ GOIPF N7\ GOiPr
IN s COLIPr ¢ CO,iPr
4  ——
F
Br F
1i 3i 1k 3k

0 0
F’rlozCn)'\inr cl N7\ OPT
N =y COLIPr
#Z —_—
5 ©

1

i N { oiP
PiO,C ; LOiPr
. E)kolpf L/ CO,iPr
—_—
y MeO,C
7 Co,Me 2
1l 3l
0
N QiPr
L/ >co,iPr

1 N { oiP
PriO,C ; gt
2 T,)Lopr COge L/ SCo,iPr
N
Y —

COMe

n 3n

& o
Priozcj)k. CF N OiPr
I L : L/ Sco,iPr

& —

5=

10 3o
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0 ¢ 0
. N OiPr
P”O2Cm)k0ipr My L/ Sco,iPr P”O2C\|(u\0ipr
A N &
N
1t 3t 1v 3v
(o] O 0] '
Pnozc:\l)f\o":r /Nj N\ OiPr PriOZC\H‘\inr i
| | L/ TCO,LiPr |
N N . N
& 4 —
tBu
1u 3u Tw S
0 ] o O
PrioC. Aoipy N4 oiPr But02C Aoyg, N otBu
h MeQ,C e TCOLIPT N L/ TCO,tBu
MeO, y
Z .
MeO,C
MeO,C 1x 3x e =
o o
(0] BUtOZCj)LOEt N\ OEt
Etoch,JLOEt 8 L/ >COBu
H 4 —
& —
1ab 3ab
1y
0
B“OZC\rJ‘OBn
o —
1z
* 2
AN | e | B5E 'y ok e MR
S AR 1
1 3a LA Y R (400 Mz, CDCI)

§ 7.43 (d, J =7.8 Hz, 1), 7.27 (d, J = 9.8 Hz, 2), 7.13 (t, J =
7.3 Hz, 1H), 5.01 (h, J = 6.3 Hz, 1H), 3.87 (p, J = 6.1 Hz, 1H),
3.76 - 3.50 (m, 2H), 2.97 (ddq, J = 25.3, 17.1, 8.4, 7.9 Hz, 2H),

2.53 - 2.32 (m, 2H), 1.25 (d, J = 5.9 Hz, 3H), 1.15 (d, J = 6.3 Hz,
3H), 1.09 (d, J =6.1Hz, 3H), 1.03 (d, J = 6.2 Hz, 3H);

“C NMR (100 Mz, CDCl,)

6 170.4, 167.3, 147.3, 132.6, 128.4, 125.7, 125.1, 110.5, 90.9,
69.8, 69.6, 40.6, 29.7, 26.6, 25.6, 23.8,

23.4, 21.4;
HRMS m/z calculated (CWH%NOJ)I 344 .1856

observed: 344.1857 [M+H]"
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3b

A LA

86%

'H MR (400 MHz, CDCl,)

§ 7.40 - 7.35 (m, 1), 7.16 (dd, J = 6.4, 1.8 Hz, 20), 7.14 - 7.08
(m, 1), 4.98 (p, J = 6.3 Hz, 1H), 4.18 (p, J = 6.0 Hz, 1), 3.67 -
3.53 (m, 2H), 2.46 (t, J = 7.3 Hz, 2H), 2.31 (dq, J = 14.2, 7.2,
5.9 Hz, 2H), 2.25 (s, 3H), 1.27 (d, J = 6.2 Hz, 4H), 1.18 (d, J =
6.1 Hz, 3H), 1.14 (d, J = 6.3 Hz, 3H), 1.03 (d, J = 6.3 Hz, 3H);

13
C NMR (100 MHz, CDCl3)

6§170.6, 167.9, 148.2, 136.6, 131.4, 130.1, 129.7, 127.3, 125.3,
110.3, 92.0, 70.5, 69.3, 40.9, 26.6, 24.8, 24.2, 23.8, 21.5, 21.4,
20.4;

HRMS m/z calculated (CoHpNO, ): 358.2013,

observed: 358.2015 [M+H]"

3¢

FA LA

61%

'H NMR (400 MHz, CDCy)

§ 7.24 (d, J =9.7Hz, 1), 7.17 (t, J = 7.6 Hz, 1), 6.95 (d, J =
7.4 Hz, 2H), 5.08 - 4.93 (m, 1H), 3.86 (pd, J = 6.5, 4.3 Hz, 2H),
3.68 - 3.51 (m, 2H), 3.10 - 2.80 (m, 2H), 2.51 - 2.34 (m, 2H), 2.32
(s, 8H), 1.24 (d, J = 6.2 Hz, 3H), 1.15 (d, J = 6.2 Hz, 3H), 1.10 -
1.00 (m, 6H);

“C NMR (100 Mz, CDCl,)

6 170.5, 167.3, 147.1, 137.8, 132.6, 128.3, 126.6, 125.8, 122.4,
110.6, 90.9, 69.8, 69.6, 40.5, 26.6, 25.6, 23.8, 23.4, 21.6, 21.4,
21.4;

HRMS m/z calculated (CoHuNO,): 358.2013,

observed: 358.2016 [M+H]

3d

M)
z
1.

50%

'H MMR (400 MHz, CDCl,)

&5 7.33

(d, J = 8.3 Hz, 2H), 7.09 (d, J = 8.0 Hz, 2H), 5.00 (dt, J = 12.5,
6.3 Hz, 1H), 3.85 (p, J = 6.1 Hz, 1H), 3.68 - 3.53 (m, 2H), 3.07 -
2.82 (m, 2H), 2.50 - 2.34 (m, 2H), 2.30 (s, 3H), 1.24 (d, J = 6.1
Hz, 3H), 1.15 (d, J = 6.2 Hz, 3H), 1.09 (d, J = 6.1 Hz, 3H), 1.04
(d, J =6.3 Hz, 3H);

“C NMR (100 MHz, CDCl,)

6§170.4, 167.3, 146.3, 135.4,

129.8, 129.1, 125.1, 110.5, 90.9, 69.8, 69.5, 40.5, 26.6, 25.5,
23.8, 23.4, 21.4, 21.1;

HRMS m/z calculated (CoHyNO, ): 358.2013,

observed: 358.2016 [M+H]"

3e

67%

'H NMR (400 MHz, CDCy)
6 7.37 (d, J = 8.5 Hz, 2H), 7.30 (d, J = 8.5 Hz, 2H), 5.00 (dt, J

12.5, 6.2 Hz, 1H), 3.89 (dt, J = 12.3, 6.1 Hz, 1H), 3.67 - 3.53 (m,
2H), 3.08 - 2.87 (m, 2H), 2.50 - 2.30 (m, 2H), 1.29 (s, 9H), 1.24
(d, J =6.1Hz, 8H), 1.15 (d, J = 6.2 Hz, 3H), 1.11 (d, J = 6.1 Hz,
3H), 1.04 (d, J =6.2 Hz, 3H);

13
C NMR (100 MHz, CDCl3)

& 170.5, 167.4, 148.6, 146.4, 129.7, 125.3, 124.9, 110.4, 90.9,
69.8, 69.6, 40.5, 34.4, 31.2, 26.6, 25.5, 23.4, 21.4;

HRMS m/z calculated (CmHMNOf)I 400.2482,

observed: 400.2482 [M+H]"
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3f FALA ' MR (400 MHz, CDCI,)
48%
§ 7.93 (dt, J = 7.2, 3.6 Hz, 2H), 7.78 (dt. J = 7.2, 3.6 Hz, 2H),
7.57 (d, J = 8.6 Hz, 2H), 7.37 (d, J = 8.6 Hz, 2H), 5.00 (h, J =
6.2 Hz, 1H), 3.89 (p, J = 6.1 Hz, 1H), 3.70 - 3.54 (m, 2H), 3.11 -
2.90 (m, 2M), 2.43 (tdd. J = 15.4, 7.9, 5.2 Hz. 2H), 1.25 (d. J =
6.0 Hz, 3H), 1.16 (d, J = 6.2 Hz, 3H), 1.12 (d, J = 6.2 Hz, 3H),
1.07 (d, J = 6.3 Hz, 3H);
“C NMR (100 MHz, CDCls)
§ 170.4, 167.2, 167.1, 148.4, 134.4, 132.5, 131.7, 129.0, 126.4,
125.6, 123.7, 109.7, 90.7, 70.0, 69.8, 40.6, 26.5, 25.7, 23.9,
23.4, 21.5, 21.5;
HRMS m/z calculated (CosHoNOs ): 489.2020,
observed: 489.2017 [M+H]+
3¢ LA 'y MR (400 MHz, CDCI)
60%
’ § 7.56 - 7.45 (m, 2H), 7.20 - 6.90 (m, 2H), 5.06 (p, J = 6.2 Hz,
M), 3.92 (p, J = 6.2 Hz, 1H), 3.77 - 3.59 (m, 2H), 3.12 - 2.86 (m,
2H), 2.61 - 2.39 (m, 2H), 2.35 (s, 3H), 1.33 - 1.08 (m, 12H);
“C NMR (100 Mz, CDCl,)
§ 170.3. 169.5, 167.2. 148.5, 147.4, 130.4, 126.1, 121.6, 109.7,
90.8. 69.9. 69.7. 40.6. 26.6. 25.5. 23.8, 23.5, 21.5. 21.2:
HRMS m/z calculated (CoHsgNO,): 402.1911,
observed: 402.1909 [M+H]+
3h FALA ' MR (400 MHz, CDCI)
30%
§ 7.71 (d, J = 8.0 Hz, 2H), 7.42 (d, ] = 8.0 Hz, 2H), 5.00 (h, J =
6.4 Hz, 1), 3.81 (p, J = 6.1
Hz, 1H), 3.61 (dtd, J = 14.7, 11.5, 6.7 Hz, 2H), 3.17 - 2.87 (m,
oH), 2.55 - 2.32 (m, 2H), 1.33 (s, 12H), 1.23 (d, J = 6.3 Hz, 3H),
1.14 (d, J = 6.3 Hz, 3H), 1.06 (d, J = 6.2 Hz, 3H0), 1.03 (d, J =
6.3 Hz, 3H);
“C NMR (100 Mz, CDCl,)
§ 170.5. 167.1, 148.6, 135.4. 134.9, 124.3, 110.6. 90.8, 83.7,
69.9, 69.7. 40.6, 26.5, 25.9. 24.9, 24.9, 23.8, 23.4, 21.5, 21.4:
HRMS m/z calculated (ColyBNOs ): 470.2708,
observed: 470.2711 [M+H]+
3i FALA ' MR (400 MHz, CDCI,)
57%

§ 7.42 - 7.37 (m, 2H), 7.34 - 7.29 (m, 2H), 5.07 - 4.94 (m, 1H),
3.84 (p, J =6.1Hz, 1H), 3.70 - 3.51 (m, 2H), 3.02 - 2.84 (m, 2H),
2.51 - 2.36 (m, 2H), 1.25 (d, J = 6.1 Hz, 3H), 1.15 (d, J = 6.3 Hz,
3H), 1.08 (d, J =6.1 Hz, 3H), 1.04 (d, J = 6.2 Hz, 3H) ;

13
C NMR (100 MHz, CDCl3)

6§ 170.2, 167.1, 148.0, 131.5, 126.6, 119.4, 109.5, 90.7, 70.0,
69.8, 40.6, 29.7, 26.5, 25.6, 23.8, 23.5, 21.4, 21.4;

HRMS m/z calculated (CmH%BrNOf): 422.0961,

observed: 4220959 [M+H]"
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10

3]

A LA

50%

'H MR (400 MHz, CDCl,)

§ 7.37 (d, J = 8.4 Hz, 2H), 7.24 (d, J = 8.3 Hz, 2H), 4.99 (p, J
6.2 Hz, 1H), 3.85 (p, J = 6.2 Hz, 1H), 3.73 - 3.38 (m, 2H), 3.11
2.80 (m, 2H), 2.44 (ddt, J = 16.8, 13.1, 6.1 Hz, 2H), 1.25 (d, J
6.0 Hz, 3H), 1.14 (d, J = 6.3 Hz, 3H), 1.07 (d, J = 6.1 Hz, 3H),
1.03 (d, J = 6.3 Hz, 3H);

13
C NMR (100 MHz, CDCl3)

6 170.1, 167.1, 147.8, 131.3, 131.1, 128.6, 126.3, 109.5, 90.7,
70.0, 69.8, 40.6, 26.5, 25.6, 23.8, 23.5, 21.4;

HRMS m/z calculated (CollysCINO, ): 378.1467,

observed: 378.1468 [M+H]"

11

3k

40%

'H NMR (400 MHz, CDCly)

§ 7.69 - 7.47 (m, 1H), 6.87 - 6.64 (m, 2H), 4.99 (tt, J =7.2, 5.8
Hz, 1H), 3.96 (tt, J = 7.2, 5.6 Hz, 1H), 3.80 - 3.45 (m, 2H), 2.80
(td, J = 7.5, 3.6 Hz, 2H), 2.31 (ddt, J = 20.6, 12.8, 7.5 Hz, 2H),
1.28 (dd, J = 6.1, 1.5 Hz, 3H), 1.13 (d, J = 6.3 Hz, 3H), 1.09 (d,
J=6.1Hz, 31), 1.05 (d, J =6.2 Hz, 3H);

“C NMR (100 Mz, CDCl,)

§ 169.9, 167.1, 162.5, 154.0, 150.2, 129.25 (dd, J =
111.25 (dd, J = 20.8, 3.6 Hz), 103.86 (dd, J = 27.
91.3, 70.3, 69.6, 41.1, 26.4, 26.3, 26.2, 26.0, 23.8
21.3;

HRMS m/z calculated (CZ()H24F2NO4+) : 380.1668 s

9.3, 5
4, 25.
, 23.6

observed: 380.1669 [M+H]'

12

31

A LA

45%

'H MMR (400 MHz, CDCl,)

§ 7.68 (dd, J = 7.8, 1.5 Hz, 1H), 7.51 (d, J = 7.8 Hz, 1H), 7.41
(dd, J = 8.5, 6.9 Hz, 1), 7.28 (d, J = 7.6 Hz, 1H), 5.00 (p, J =
6.2 Hz, 1H), 4.17 (h, J = 6.1 Hz, 1H), 3.91 - 3.77 (m, 3H), 3.69 -
3.49 (m, 2H), 2.43 (q, J = 7.6 Hz, 2H), 2.34 - 2.18 (m, 2H), 1.26
(d, J =6.1Hz, 3H), 1.15 (t, J = 6.1 Hz, 6H), 1.01 (d, J = 6.3 Hz,
31 ;

13
C NMR (100 MHz, CDCl3)

6 170.7, 169.2, 167.6, 149.7, 132.2, 131.4, 130.9, 129.8, 129.8,
126.6, 108.5, 91.6, 70.8, 69.5, 52.2, 41.0, 26.5, 24.3, 24.2, 23.6,
21.5, 21.3;

HRMS m/z calculated (CmeNOgdi 402.1911,

observed: 402.1913 [M+H]"

13

3m

ol

A LA

46%

'H NMR (400 MHz, CDCly)

§ 8.10 (d, J =1.9Hz, 1), 7.78 (d, J = 7.7 Hz, 1H), 7.66 (d, J

8.0 Hz, 1H), 7.35 (td, J = 7.9, 1.7 Hz, 1H), 4.99 (pd, J = 6.3, 1.
Hz, 1H), 4.04 - 3.82 (m, 5H), 3.72 - 3.56 (m, 2H), 3.03 (dhept, J

25.4, 8.2 Hz, 2H), 2.44 (ddt, J = 21.1, 13.5, 6.0 Hz, 2H), 1.2
(dd, J = 6.2, 2.1 Hz, 3H), 1.13 (dd, J = 6.3, 1.8 Hz, 3H), 1.0
(dd, J = 6.2, 1.8 Hz, 2H), 1.04 (dd, J = 6.3, 1.9 Hz, 3H);

“C MR (100 MHz,s CDCls)

6 170.3, 167.2, 167.1, 148.7, 132.9, 130.2, 129.4, 128.6, 126.6,
126.2, 109.6, 90.7, 70.1, 69.8, 52.1, 40.6, 26.5, 25.6, 23.8, 23.5,
21.4, 21.4;

HRMS m/z calculated (CoHagNOs ): 402.1911,

Il ©

[l

observed: 402.1914 [M+H]+
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14 3n FALA ' MR (400 MHz, CDCI,)
53%
§ 7.93 (d, ] =8.2 Hz, 2H), 7.48 (d, J = 8.3 Hz, 2H), 4.99 (dt. J
=12.5. 6.2 Hz, 1H), 3.88 (s, 3H), 3.82 (q, ] = 6.1 Hz, 1H), 3.73 -
3.54 (m, 2H), 3.02 (dhept, J = 25.5, 8.0 Hz, 2H), 2.46 (ddp, J =
21.1, 13.5, 7.0 Hz, 2H), 1.24 (d, J = 6.1 Hz, 3H), 1.13 (d, J = 6.3
Hz. 3H), 1.06 (d, ] = 6.1 Hz, 3H), 1.01 (d, ] = 6.3 Hz, 3H) :
“C NMR (100 MHz, CDCls)
§ 170.3, 167.0, 166.9, 150.2, 137.2, 129.8, 126.8, 124.7, 109.8,
90.6, 70.1, 69.8, 52.0, 40.7, 26.4, 26.0, 23.8, 23.5, 21.4;
HRMS m/z calculated (CHH%NOgdi 402.1911,
observed: 402.1912 [M+H]+
15 30 LA ' MR (400 MHz, CDCI)
559
’ § 7.54 (d, J =1.1Hz, 7TH), 5.01 (p, J = 6.3 Hz, 1H), 3.88 (p, J =
6.1 Hz, 1H), 3.73 - 3.55 (m, 2H), 3.10 - 2.91 (m, 2H), 2.46 (ddddd,
J =15.6, 12.9, 9.3, 8.3, 4.3 Hz, 2H), 1.27 (d, J = 6.1 Hz, 3H),
1.16 (d, J = 6.3 Hz, 3H), 1.09 (d, J = 6.1 Hz, 3H), 1.05 (d, J =
6.2 Hz, 31);
“C NMR (100 Mz, CDCl,)
§ 170.2, 167.0. 150.0. 136.1. 136.1, 127.24 (q. J = 32.6 Hz),
125.35 (q. J = 3.9 Hz), 125.0. 124.9. 122.9. 120.9. 110.0. 109.3,
90.5, 70.1, 69.9, 40.7, 26.4. 25.9, 23.8, 23.5, 21.4;
HRMS m/z calculated (CoHssFaNO, ): 412.1730,
observed: 412.1727 [M+H]+
16 3p AL |'H MR (400 MHz, CDCI)
64%
13) 6 7.61 - 7.41 (m, 4H), 4.99 (p, J = 6.3 Hz, 1H), 3.86 (p, J
= 6.1 Hz, 1), 3.77 - 3.52 (m, 2H), 3.19 - 2.82 (m, 2H), 2.66 -
2.21 (m, 20), 1.25 (d, J = 6.2 Hz, 3H), 1.14 (d, J = 6.3 Hz, 3H),
1.06 (d, J = 6.1 Hz, 31), 1.03 (d, J = 6.3 Hz, 3H):
“C NMR (100 MHz, CDCls)
§ 170.1, 166.9, 151.4, 137.2, 132.2, 125.2, 119.1, 109.1, 108.4,
90.3, 70.3, 70.0, 40.8, 26.4, 26.1, 23.8, 23.5, 21.4;
HRMS m/z calculated (CollusNoOs): 369.1809,
observed: 369.1810 [M+H]'
17 3q AL 'y MR (400 MHz, CDCI)
50%

§ 9.16 (s, 1H), 8.63 (s, 1H), 7.97 (d, J = 8.1 Hz, 1H), 7.87 (d, J
= 8.4 Hz, 1), 7.67 (ddd, J = 8.3, 6.8, 1.3 Hz, 1H), 7.59 (d, J =
7.6 Hz, 1H), 4.86 (p, J = 6.2 Hz, 1H), 4.32 (p, J = 6.1 Hz, 1H),
3.67 (td, J =7.4, 6.8, 3.1 Hz, 2H), 2.58 - 2.22 (m, 4H), 1.27 (d,
J =6.1Hz, 31), 1.24 (d, J = 5.9 Hz, 3H), 1.04 (d, J = 6.3 Hz,
3H), 0.78 (d, J = 6.2 Hz, 3H);

“C NMR (100 Mz, CDCl,)

6 170.6, 167.7, 151.7, 151.4, 144.0, 134.7, 130.1, 128.4, 128.1,
126.9, 124.7, 123.5, 106.1, 91.6, 71.1, 69.6, 41.1, 26.4, 24.5,
24.3, 23.9, 21.5, 21.2;

HRMS m/z calculated (C23H27N204+): 3951965,

observed: 395.1965 [M+H]'
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18 3r FALA ' MR (400 MHz, CDCI,)
73%
’ 13) 6 9.02 (s, 1H), 8.24 (s, 1H), 8.00 (d, J = 8.4 Hz, 1), 7.77
(d, ] =8.2 Hz, 1H), 7.66 - 7.56 (m, 1H), 7.50 (t, J = 7.5 Hz. 1H),
5.07 - 4.92 (n, 1H), 3.93 (p, J = 6.1 Hz, 1), 3.77 - 3.55 (m. 2H).
3.10 (h, J = 10.0, 9.2 Hz, 2H). 2.64 - 2.32 (m, 2H);
“C NMR (100 MHz, CDCls)
§ 170.2, 167.1, 149.1, 148.2, 145.8, 130.2, 129.0, 128.8, 128.0,
127.9, 127.0, 126.1, 107.9, 90.8, 70.4, 70.0, 40.8, 26.5, 26.0,
23.9, 23.6, 21.5, 21.4;
HRMS m/z calculated (CofloNoOs): 395.1965,
observed: 395.1964 [MHi]'
19 3s A2 'y MR (400 MHz, CDCI)
720
’ 5 8.9 (s, 1), 8.8 (s, 20), 5.0 (td, J = 6.3, 2.6 Hz, 1H), 4.0
(dq, J = 11.9, 6.1 Hz, 1H), 3.8 - 3.5 (m, 2H), 3.1 - 2.9 (m, 2H),
2.5 (m, 2H), 1.3 (dd, J = 6.3, 2.9 Hz, 3H), 1.2 - 1.0 (m, 8H):
“C NMR (100 MHz, CDCl,)
§ 170.0, 166.9, 155.2, 152.7, 151.1, 127.2. 110.0, 104.4, 90.2,
70.8, 70.3, 40.8, 26.3, 25.7. 23.9, 23.7. 21.5, 21.4;
HRMS m/z calculated (CiHaN:04): 346.1761,
observed: 346.1764 [M+H]®
20 3t AL |'H MR (400 MHz, CDCI,)
50%
§ 7.52 (ddd, J = 8.4, 6.2, 1.3 Hz, 2H), 7.48 - 7.39 (m, 2H), 7.36
(tdd, J = 8.2, 5.5, 1.9 Hz, 5H), 7.21 (tt. ] = 7.0, 1.4 Hz, 1H),
5.13 (dhept, J = 8.6, 6.3 Hz, 1H), 4.13 (ddd, J = 11.4, 7.8, 5.0
Hz, 1H), 4.08 - 3.89 (m, 2H), 3.71 (ddd, J = 11.6, 6.6, 5.3 Hz,
M), 3.53 (td, J = 17.1, 8.0 Hz, 1H), 3.16 (ddd, J = 24.5, 17.3,
7.1z, 1), 1.42 - 1.02 (n, 12H);
“C NMR (100 MHz, CDCls)
§ 170.3, 170.2, 167.3, 167.2, 146.3, 146.2, 141.6, 141.0, 132.5,
129.1, 129.0. 128.5, 128.5. 127.6, 127.5. 126.7. 126.7. 126.0.
126.0, 125.3, 125.3, 111.2, 111.0, 90.6, 90.3, 69.9, 69.8, 69.7,
47.6, 47.5. 45.8, 45.7, 34.1, 33.8, 23.9, 23.8, 23.6, 23.5, 21.5,
21.5:
HRMS m/z calculated (CoygNO, ): 420.2169,
observed: 420.2171 [M+H]+
21 3u A2 'y R (400 MHz, CDCI)
46%

§ 7.43 (td, J =8.3, 1.3 Hz, 21), 7.32 - 7.23 (m, 2H), 7.15 - 7.05
(m, 1H), 5.00 (pd, J = 6.2, 1.0 Hz, 1H), 4.21 - 4.04 (m, 1H), 3.88
(ddq, J =24.6, 12.3, 6.2 Hz, 1H), 3.08 - 2.85 (m, 2H), 2.66 - 2.46
(m, 1), 2.11 - 1.93(m, 1H), 1.46 (d, J = 6.4 Hz, 1.7H), 1.39 (d, J
=6.4 Hz, 1.2H), 1.25 (t, J = 5.8 Hz, 3H), 1.15 (dd, J = 6.3, 2.6
Hz, 3H), 1.08 (t, J = 6.6 Hz, 3H), 1.02 (dd, J = 6.3, 3.5 Hz, 3H);

“C NMR (100 Mz, CDCl,)

6 170.3, 170.3, 167.4, 167.2, 147.8, 147.4, 132.8, 128.4, 125.6,
125.1, 125.0, 109.8, 109.8, 90.9, 90.7, 69.9, 69.5, 69.5, 69.4,
49.8, 49.4, 35.1, 34.4, 24.4, 24.4, 23.9, 23.8, 23.5, 23.4, 21.5,
21.4, 18.9, 18.6;

HRMS m/z calculated (CoHuNOL): 358.2013,

observed: 358.2012 [M+H]
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22 3v FALA ' MR (400 MHz, CDCI,)
66%
§ 7.33(d, J=7.91Hz, 2H), 7.34 - 7.24 (m, 1), 7.13 (t, J = 7.4
Hz, 1H), 5.01 (h, J = 6.2 Hz, 1H), 3.80 (h, J = 6.1 Hz, 1H), 3.46 -
3.92 (m. 2H), 2.83 - 2.63 (m, 2H), 1.30 - 1.21 (m, 9H), 1.16 (d, J
= 6.3 Hz, 3H), 1.06 - 1.01 (m, 6H);
“C NMR (100 MHz, CDCls)
& 170.4, 167.2, 146.6, 132.6,
128.5, 125.8, 125.1. 111.7, 90.1. 69.7, 69.6. 53.3, 42.5. 40.7,
26.9, 26.7, 23.7, 23.4. 21.5;
HRMS m/z calculated (C22H3()N04+): 3722169,
observed: 372.2172 [M+H]+
23 3w FALA ' MR (400 MHz, CDCI)
50%
6 7.44 - 7.33 (m, 41, 5.07 (p, J = 6.2 Hz, 1), 3.89 (p, J = 6.1
Hz, 1H), 3.52 (d, J = 11.3 Hz, 1H), 3.39 (d, J = 11.4 Hz, 1H), 2.83
(s. 2H), 1.70 - 1.47 (m, 10H), 1.36 (s, 9H), 1.29 (d, J = 6.1 Hz,
3H), 1.22 (d, J = 6.2 Hz, 3H), 1.12 (dd, J = 7.4, 6.2Hz, 6H):
“C NMR (100 MHz, CDCls)
§ 170.7, 167.4, 148.7, 145.6, 129.8, 125.3, 124.9, 111.3, 90.2,
69.7, 69.6, 46.5, 36.0, 35.7, 34.4, 31.3, 25.6, 23.8, 23.4. 23.3,
23.0. 21.5, 21.5;
HRMS m/z calculated (CoHiNO, ): 468.3108,
observed: 468.3110 [M+H]+
24 3x LA ' MR (400 MHz, CDCI)
57%
’ § 7.42 (d, ] = 7.2 Hz, 2H), 7.32 (t, J = 7.7 Hz, 2H), 7.20 (t, J =
7.3 Hz, 1), 4.97 (p. J = 6.2 Hz, 1H), 3.83 (p. J = 6.2 Hz, 1H),
3.78 (s, 4H), 3.75 (s, 4H), 3.75 - 3.64 (m, 1), 3.50 (ddd, J =
13.7, 8.4, 5.6 Hz, 1), 3.38 (d, J = 16.8 Hz, 1H), 3.23 (d, J =
16.7 Hz, 1H), 2.51 - 2.32 (m, 2H), 1.19 (d, J = 6.1 Hz, 3H), 1.10
(d, J =6.3 Hz, 30), 1.07 (d, ] = 6.1 Hz, 3H), 1.02 (d, J = 6.2 Hz,
3H);
“C NMR (100 MHz, CDCl,)
5 173.8. 169.9, 166.9. 137.3, 132.1, 128.4, 127.5. 126.7, 114.9,
110.0, 85.5, 69.7. 69.5, 53.2, 53.1, 52.0, 36.9. 30.1, 27.6, 23.8,
934, 21.4;
HRMS m/z calculated (CosHNOg ): 474.2122,
observed: 474.2123 [M+H]+
25 3y FALA ' MR (400 MHz, CDCI)
58%

§ 7.44 (d, J =7.8Hz, 2H), 7.28 (t, J =7.7Hz, 20), 7.14 (¢, J =
7.4 Hz, 1H), 4.24 - 4.04 (m, 2H), 3.70 - 3.61 (m, 1H), 3.59 - 3.52
(m, 1H), 3.52 - 3.41 (m, 2H), 3.01 - 2.91 (m, 2H), 2.43 (ddd, J =
13.6, 7.9, 5.7 Hz, 1H), 2.33 (dq, J = 12.7, 8.0 Hz, 1H), 1.25 (t, J
=6.9 Hz, 3H), 1.10 (t, J = 7.1 Hz, 3H);

13
C NMR (100 MHz, CDCl3)

6 169.5, 167.1, 147.7, 132.3, 128.6, 126.0, 125.0, 109.4, 91.3,
61.9, 60.9, 40.5, 26.5, 25.5, 15.3, 14.0;

HRMS m/z calculated (CiHyNO, ): 316.1543,

observed: 316.1545 [M+H]"
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26 3z AL |'H MR (400 MHz, CDCI)
50%
§ 7.44 (dd, J = 7.7, 1.6 Hz, 2H), 7.36 - 7.32 (m, 2H). 7.26 (ddt,
J =86, 6.5 3.2 Hz, 50), 7.21 - 7.12 (m. 5H). 7.11 - 7.05 (m.
oH), 5.15 (s, 2H), 4.62 (d, J = 10.8 Hz, 1H), 4.53 (d. J = 10.8 Hz,
M), 3.62 - 3.39 (m, 2H), 3.00 - 2.77 (m, 2H), 2.60 - 2.19 (m, 2H):
C NMR (100 MHz, CDC,)
5 168.9, 166.9, 148.3, 136.9, 135.3, 132.2, 128.7, 128.5, 128.3,
128.1, 127.9, 127.8, 127.4, 126.0, 125.1, 109.1, 91.2, 67.8, 67.1,
40.5, 26.4, 25.5;
HRMS m/z calculated (CooNO, ): 440.1856,
observed: 440.1855 [M+i]’
21 3aa AL 'Y MR (400 MHz, CDCIs)
39%
6 7.39 (d, ] = 7.8 Hz, 2H), 7.29 - 7.24 (m, 2H), 7.10 (t, J = 7.4
Hz, 1H), 3.59 (h, J = 4.6 Hz, 2H), 3.03 - 2.90 (m, 1), 2.85 (dt, J
= 17.4, 7.4 Hz, 1), 2.36 (p, J = 7.3 Hz, 2H), 1.27 (s, 9H), 1.20
(s, 9H);
“C NMR (100 Mz, CDCl,)
§ 171.5. 166.8, 145.6, 133.5, 128.3, 125.4, 125.4, 113.3. 89.4,
82.1, 78.3, 40.8, 29.8, 27.6, 26.6, 25.7;
HRMS m/z calculated (szHg()NO4+): 3722169,
observed: 372.2168 [M+H]"
28 3ab FALA ' MR (400 MHz, CDCI,)
42%
§ 7.49 - 7.43 (m, 2H), 7.30 (t. J = 7.9 Hz, 2H), 7.18 - 7.11 (n,
1), 3.67 (ddd, J = 11.4, 8.3, 5.0 Hz, 1H), 3.57 (d, J = 7.6 Hz,
). 3.50 (tdt. J = 6.9, 5.5, 3.3 Hz, 2H), 2.95 (dhept, J = 25.4,
8.3 Hz. 2H), 2.60 - 2.21 (m, 2H), 1.31 (d, J = 1.6 Hz, 9H), 1.28 -
1.24 (m, 31);
“C NMR (100 MHz, CDCls)
5 169.7, 165.9, 147.2, 132.5, 128.5, 125.8, 125.1, 109.8, 91.6,
82.6, 60.9, 40.5, 27.7, 26.6, 25.4, 15.3:
HRMS m/z calculated (ColoNO, ): 3441856,
observed: 344.1856 [M+H]+
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¥ 4
29 4a TALA Y R (400 MHz, CDCls)
91%
§ 7.42 - 7.27 (m, 5H), 5.17 (hept, J = 6.2 Hz, 1H), 4.61 (hept,
J=6.1Hz, 1H), 4.33 (d, ] = 8.6 Hz, 1), 3.79 (ddd, J = 10.4,
7.3, 2.6 Hz, 1), 3.13 (td, J = 8.1, 3.3 Hz, 1H), 2.42 (td, J =
9.2, 7.2 Hz, ), 1.97 - 1.75 (m, 31), 1.49 - 1.42 (m, 1H), 1.34
-1.29 (m, 12H);
“C NMR (100 MHz, CDCls)
& 162.2, 157.0, 136.7, 128.6, 127.5, 101.7, 77.9, 73.0, 67.1,
59.9, 52.6, 25.7, 22.8, 22.4, 22.2, 22.1, 21.9;
HRMS m/z calculated (CaoHaNO, ): 346.2013,
observed: 346.2014
30 4b ALY R (400 Mz, CDCI)
984
’ § 7.47 - 7.27 (m, 9H), 5.11 (p, J = 6.3 Hz, 1H), 4.64 (p, J =
6.2 Hz, 1H), 4.56 (d, ] = 8.6 Hz, 1H), 3.55 (ddd, J = 9.7, 8.1,
2.8 Hz, 1H), 3.17 (td, J = 8.4, 2.3 Hz, 1H), 1.99 (td, J = 9.1,
7.0 Hz, 1), 1.89 - 1.77 (m, 1), 1.71 - 1.59 (m, 1H), 1.30 (dt,
J=12.2, 6.0 Hz, 12H), 1.19 - 1.08 (m, 2H);:
“C NMR (100 Mz, CDCl,)
§ 165.2, 157.1, 142.6, 140.3, 134.0, 129.9, 129.3, 128.4, 128.3,
128.2, 127.6, 127.3, 101.9, 73.7, 73.0, 67.1, 60.2, 52.5, 25.5,
92.3.29.9. 92.0. 21.8;
HRMS m/z calculated (CoNO,): 422.2326,
observed: 422.2324
31 4 FALA R (400 Mz, CDCL)
94%
§ 7.66 - 7.55 (m, 4H). 7.48 - 7.42 (m, 2H), 7.40 - 7.32 (m, 3H),
5.18 (hept, ] = 6.3 Hz, 1H), 4.63 (hept, J = 6.2 Hz, 1H), 4.38
(d, J = 8.6 Hz, 1H), 3.81 (dt, J = 9.0, 4.8 Hz, 2H), 3.17 (td, J
= 8.1, 3.2 Hz, M), 2.44 (td, J = 9.4, 7.1 Hz, 1H), 2.01 - 1.87
(m, 20), 1.85 - 1.73 (m, 1H), 1.56 - 1.46 (m, 1H), 1.35 - 1.30
(m, 121);
“C NMR (100 MHz, CDCls)
& 165.3, 157.0, 141.6, 140.5, 135.6, 128.8, 128.0, 127.5, 127.4,
127.1, 101.8, 77.8, 73.1, 67.2, 60.0, 52.6, 25.8, 22.9, 22.4.
22,2, 22.1, 21.9;
HRMS m/z calculated (CogHyNO, ): 422.2326,
observed: 422.2326
32 4d A2 ' R (400 MHz, CDCLs)
964
’ 13) 6 7.94 (d, J =8.2 Hz, 1H), 7.35 (ddd, J = 8.5, 7.2, 1.7
Hz, 1H), 7.14 (dd, J = 7.7, 1.8 Hz, 1H), 7.09 (td, J = 7.5, 1.2
Hz, 1H), 7.04 (s, 1H), 5.18 (p, J = 6.3 Hz, 1H), 4.57 (p, J = 6.2
Hz, 1H), 4.43 (d, J = 8.8 Hz, 1H), 3.76 (ddd, ] = 9.7, 7.4, 2.6
Hz, 1H), 3.53 (td, J = 8.5, 3.5 Hz, 1H) 2.44 (td, ] = 9.6, 6.9
Hz, 1H), 2.03 (ddt, J = 17.5, 8.5, 4.5 Hz, 1H), 1.94 - 1.84 (m,
M), 1.82 - 1.70 (m, 1H), 1.50 (s, 9H), 1.36 - 1.29 (m, 12H);

“C NMR (100 MHz, CDCl,)

§ 165.0, 155.2, 152.9, 137.3, 129.6, 129.1, 123.6, 122.6, 103.3,
80.7, 77.2, 73.8, 67.5, 56.6, 52.4, 28.3, 26.5, 23.0, 22.3, 22.2,
22.1, 22.0;

HRMS m/z calculated (CoaNoOs ): 461.2646,

observed: 461.2647

_35_



ZIHS3dl 10-2023-0040940

33 de FAD ' IR (400 Mz, CDCls)
654%
’ 5 7.38 - 7.28 (m, 3H), 6.95 (d, J = 7.2 Hz, 1H), 6.63 (s, 1H),
5.16 (hept, J = 6.3 Hz, 1H), 4.60 (hept, J = 6.2 Hz, 1H), 4.29
(d, J =8.6 Hz, 1), 3.77 (t, J = 8.4 Hz, 1H), 3.10 (td, J = 8.1,
3.2 Hz, 1), 2.43 - 2.35 (m, 1H), 1.90 (tq, J = 9.6, 7.3, 5.7 lz.
9H), 1.78 (dtd, J = 11.0, 8.6, 4.8 Hz, 1H), 1.52 (s, 9H), 1.33 -
1.27 (n, 12H);
“C NMR (100 MHz, CDCls)
§ 165.2, 157.0, 152.6, 138.7, 137.6, 129.3, 122.0, 118.6, 117.6,
101.7, 80.7, 77.9, 73.0, 67.1, 59.9, 52.6, 28.3, 25.7, 22.8.
22.4, 22.2, 22.1, 21.9;
HRMS m/z calculated (CoflsNoOg ): 461.2646,
observed: 461.2647
34 Af FALA Y MR (400 MHz, CDCls)
7%%
§ 7.20 (d, J = 8.6 Hz, 2H), 6.92 (d, ] = 8.5 Hz, 2H), 5.16 (p, J
= 6.3 Hz, 1), 4.59 (p, J = 6.2 Hz, 1H), 4.29 (d, J = 8.7 Hz,
1), 3.82 (s, 3H), 3.79 - 3.74 (m, 1H), 3.12 (t, J = 8.3 Hz, 1H),
2.46 - 2.34 (m, 1), 1.90 (qd, J = 11.5, 9.9, 5.6 Hz, 2H), 1.82 -
1.70 (m, 1H), 1.47 - 1.35
(m, 1), 1.36 - 1.25 (m, 12H);
“C NMR (100 MHz, CDCls)
& 165.3, 159.8, 157.1, 128.9, 128.8, 114.0, 101.7, 77.6, 73.0,
67.1, 59.8, 55.3, 52.6, 25.8, 22.8, 22.3, 22.2, 22.1, 21.9;
HRMS m/z calculated (CoHyNOs ): 376.2118,
observed: 376.2118
35 1g ALY R (400 Mz, CDCI)
89%
§ 7.13 (d, J = 8.5 Hz, 1H), 6.54 (dd, J = 8.5, 2 4 Hz, ), 6.48
(d, J =23 Hz, 1H), 5.16 (p, J = 6.2 Hz, 1H), 4.87 (d, ] = 8.8
Hz, 1H), 4.59 (p, ] = 6.2 Hz, 1H), 3.82 (s, 3H). 3. 81 (s, 3H),
3.76 (ddd, J = 9.6, 7.7, 3.0 Hz, 1), 3.15 (td, J = 8.3, 2.9 Hz,
H), 2.46 (td, J = 9.1, 7.4 Hz, 1H), 1.99 - 1.73 (m, 3H), 1.46
(dtd, J = 12.0, 6.3, 5.8, 3.1 Hz, 1H), 1.31 (ddd, J = 10.9, 6.2,
3.6 Hz, 12H);
“C NMR (100 MHz, CDCl,)
§ 165.4, 160.8. 158.2. 157.3. 128.9, 117.9. 104.9. 101.6, 98.4,
79.8, 67.0, 60.1, 55.5, 55.4, 52.7, 25.3, 22.8, 22.4, 22.2, 22.1,
21.9:
HRMS m/z calculated (CoHNOs ): 406.2224,
observed: 406.2224
36 4h A2 ' NR (400 MHz, CDCLs)
92%

§ 7.41 (d, J = 8.2 Hz, 2H), 7.20 (d, J = 8.3 Hz, 2H), 5.16
(hept, J = 6.1 Hz, 1H), 4.62 (hept, J = 6.1 Hz, 1H), 4.32 (d, J
8.6 Hz, 1H), 3.77 (ddd, J = 10.5, 7.7, 2.5 Hz, 1H), 3.12 (td, J
8.1, 3.2 Hz, 1H), 2.41 (td, J = 9.2, 6.9 Hz, 1H), 1.96 - 1.76 (m,
3H), 1.49 - 1.43 (m, 1H), 1.33 - 1.27 (m, 21H);

“C NMR (100 MHz, CDCls)

6 165.3, 157.1, 151.6, 133.7, 127.2, 125.5, 101.7, 77.8, 72.9,
67.1, 59.9, 52.6, 34.6, 31.3, 25.8, 22.8, 22.3, 22.2, 22.1, 21.9;

HRMS m/z calculated (CoyNO, ): 402.2639,
observed: 402.2637
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37 4 FAD ' IR (400 Mz, CDCls)
68%
§ 7.61 - 7.46 (m, 2H), 7.20 = 6.99 (m, 2H), 5.15 (p, J = 6.3 iz,
M), 4.56 (p, J = 6.2 Hz, 1), 4.27 (d, J = 8.6 Hz, 1H) 3.77
(ddd, J = 10.1, 7.3, 2.6 Hz, 1H), 3.06 (td, J = 8.1, 3.3 Hz, 1),
2.39 (td, ] = 9.3, 7.0 Hz, 1), 1.91 (ddt, J = 9.6, 6. 7, 20 He.
o), 1.85 - 1.68 (m, 1), 1.44 - 1.35 (m, 1), 1.33 - 1.26 (m.
12H);
“C NMR (100 MHz, CDCls)
§165.1, 156.7, 135.7, 131.8, 129.2, 122.7, 101.9, 73.3, 67.2,
59.9. 52.6, 25.7, 22.8. 22.4. 22.2. 22.0, 21.9;
HRMS m/z calculated (CmHWBrNOf): 4241118,
observed: 424.1118
38 4] LA 'Y R (400 MHz, CDCls)
76%
’ § 7.38 (d, J = 8.4 Hz, 2H), 7. 22 ( J =85 Hz, o), 5.17
(hept, J = 6.4 Hz, 1H), 4.58 (hept. 6.2 Hz, 1H), 9 d, J =
8.6 Hz, 1H), 3.81 - 3.75 (m, 1H), 3. 08 (t J=8.2 3.4Hz, 1),
2.40 (td, J = 9.3, 7.2 Hz, 1H), 1.98 - 1.84 (m oH), 1 82 - 1.70
(m, 1H), 1.40 (ddd, J = 9.1, 5.7, 3.4 Hz, 1H), 1.38 - 1.25 (m,
12H) ;
“C NMR (100 Mz, CDCl,)
5 165.1, 156.8, 135.2, 134.5,
128.9, 101.9, 77.3. 73.3. 67.2. 59.9. 52.6, 25.7. 22.8. 22.4.
22.2, 22.1, 21.9;
HRMS m/z calculated (CollsCINO, )¢ 380.1623,
observed: 398.1729 [M+H3()]+
39 4k LA 'Y R (400 MHz, CDCls)
7%
’ & 7.37 - 7.28 (m, 2H), 7.21 (td, ] = 7.5, 1.2 Hz, 1H), 7.10
(ddd, J = 10.2, 8.3, 1.2 Hz, 1H), 5.17 (hept, J = 6.3 Hz, 1H),
4.78 (d, J = 8.7 Hz, 1H), 4.59 (hept, J = 6.2 Hz, 1H), 3.79 (ddd.
J=9.5 7.6, 3.0 Hz, 1), 3.18 (td, J = 8.2, 2.9 Hz, 1H), 2.47
(td, J = 9.3, 7.3 Hz, 1H), 2.03 - 1.88 (m, 2H), 1.87 - 1.77 (m,
M), 1.52 - 1.43 (m, 1H), 1.35 - 1.29 (m, 12H);
“C NMR (100 Mz, CDCl,)
§ 165.2, 160.27 (d, J = 247.0 Hz), 156.8, 130.05 (d, J = 8.4
Hz), 128.75 (d, J = 3.6 Hz), 124.74 (d, J = 3.5 Hz), 124.17 (d, J
= 12.9 Hz), 115.49 (d, ] = 22.0 Hz), 102.1. 73.3, 70.9, 67.2.
59.9. 52.6, 25.4, 22.8, 22.4, 22.2. 22.1, 21.9;
HRMS m/z calculated (CmHmFNO;di 364.1919,
observed: 364.1919 [M+H]"
40 41 FALD ' IR (400 Mz, CDCls)
55%
5§ 7.67 (d, J = 8.0 Hz, 2H), 7.41 (d, ] = 8.3 Hz, 2H), 5.17
(hept, J = 6.3 Hz, 1H), 4.59 (hept, J = 6.2 Hz, 1H), 4.37 (d, J =
8.5 Hz, 1H), 3.80 (m, 1H), 3.10 (td, J = 8.2, 3.4 Hz, 1H), 2.43
(td, J = 9.4, 7.2 Hz, 1H), 1.96 - 1.76 (m, 3H), 1.46 - 1.40 (m,

M), 1.34-1.31 (m, 121);
C MMR (100 MHz, CDCls)

§ 165.1, 156.6, 140.6, 130.8 (q, J = 32.5 Hz), 127.9, 125.6 (q,
J = 3.7 Hz), 122.6 (q, J = 270 Hz), 102.1, 77.3, 73.4, 67.3,
60.0, 52.6, 25.9, 22.8, 22.4, 22.2, 22.0, 21.9;

HRMS m/z calculated (ColyFaNO, ): 4141887,

observed: 414.1887 [M+H]"
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41 4m FAD ' IR (400 Mz, CDCls)
39%
§ 7.70 (d, J = 8.3 Hz, 2H), 7.39 (d, J = 8.5 Hz, 2H), 5.16 (p, J
= 6.3 Hz, 1), 4.56 (p, ] = 6.2 Hz, 1), 4.34 (d, ] = 8.5 Hz,
M), 3.85 - 3.72 (m, 1H), 3.05 (td, J = 8.1, 3.5 Hz, 1H), 2.41
(td, J = 9.5, 7.1 Hz, 1H), 1.91 (ddt, J = 9.6, 7.7, 5.1 Hz, 1H),
1.85 - 1.75 (m, 2H), 1.48 - 1.35 (m, 1H), 1.36 - 1.24 (m, 12H);
“C NMR (100 MHz, CDCls)
§ 164.9, 156.4. 141.8, 132.5, 128.2, 118.4, 112.6, 102.3, 77.2,
73.6, 67.4, 60.1, 52.5, 25.6, 22.8, 22.4, 22.2, 22.0, 21.9;
HRMS m/z calculated (CooNoOs): 371.1965,
observed: 371.1967 [M+H]+
42 4n TALY 'Y R (400 MHz, CDCls)
57%
’ 5 7.42 - 7.29 (m, SH), 5.18 (p, J = 6.3 Hz, 1H), 4.61 (p, J =
6.2 Hz, 1H), 3.78 (td, ] = 8.6, 3.4 Hz, 1H), 3.18 (dd, J = 7.1,
3.4 Hz, ), 2.98 (q, J = 7.8 Hz, 1H), 1.91 (ddt, J = 14.6, 11.0,
6.8 Hz, 31), 1.72 - 1.58 (m, 1), 1.55 (s, 3H), 1.33 (dt, J =
6.5, 3.4 Hz, 12H):
“C NMR (100 Mz, CDCl,)
§ 165.0. 154.3, 142.0. 128.3, 127.7. 125.8. 101.4, 82.2. 72.9,
67.2. 64.3, 51.1, 25.6, 23.0, 22.3, 22.2, 22.1, 21.9. 16.9;
HRMS m/z calculated (C21H3()N04+): 3602169,
observed: 360.2169 [M+H]
43 4o T Y NR (400 Mz, CDCls)
62%
§ 7.38 - 7.13 (m, 5H), 5.15 (dt, J = 12.5, 6.3 Hz, 1H), 5.05 (s,
1), 4.64 (hept. J = 6.2 Hz, 1H), 3.62 - 3.54 (m, 1H), 2.76 (td.
J=9.7, 4.7 Hz, 1), 1.97 (ddt, J = 13.0, 8.5, 4.3 Hz, 1H), 1.68
(ddd, J = 12.9, 9.0, 7.8 Hz, 1H), 1.51 (dtt, J = 13.5, 9.1, 4.7
Hz, 1), 1.32 (ddd, J = 16.4, 11.2. 6.2 Hz, 121). 1.24 (s, 3H),
0.86 - 0.73 (m, 1H);
“C NMR (100 MHz, CDCls)
& 165.5, 155.3, 138.6, 128.1, 127.9, 127.5, 102.4, 85.9, 73.2,
67.0, 61.9, 52.8, 33.9, 26.5, 22.5, 22.3, 22.3, 22.2. 21.5;
HRMS m/z calculated (CoHyNO, ): 360.2169,
observed: 360.2169 [M+H]+
44 4p TALY 'Y NR (400 MHz, CDCls)
83%

§ 513 (p, J = 6.3 Hz, 1H), 4.63 (h, J = 6.2 Hz, 1H), 3.64 (td,
J =809 3.9Hz, 1), 2.93 (dd, ] = 8.7, 3.6 Hz, 1), 2.77 (q, ]
= 8.4 Hz, 1H), 2.27 - 2.04 (m, 1H), 2.04 - 1.87 (m, 1H), 1.84 -
1.53 (m, 9H), 1.51 - 1.37 (m, 3H)., 1.33 - 1.28 (m, 12H):
“C NMR (100 Mz, CDCl,)

§ 165.1, 153.9, 101.0, 80.8, 72.5, 66.9, 62.9,
51.3, 33.4, 26.5, 25.7, 25.4, 23.2, 22.5, 22.3, 22.1, 22.0, 21.4;

HRMS m/z calculated (CigHsNO, ): 338.2326,

observed: 338.2324 [M+H]"
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45 4q FALA Y R (400 Mz, CDCls)
57%
§ 7.38 (dq, J = 14.1, 7.0 Hz, 3H), 7.27 (d, ] = 6.5 Hz, 2H),
5.20 (d, J = 9.1 Hz, 1), 5.13 (dt, J = 12.5, 6.2 Hz, 1H), 4.65
(p. J=6.2Hz, 1), 3.16 (dt, J = 11.4, 3.6 Hz, 1H), 2.88 (dt. J
= 8.7, 4.2 Hz, 1), 2.61 (td, J = 11.4, 3.8 Hz, 1H), 1.69 (dtt, J
= 13.3, 8.5, 4.3 Hz, 2H), 1.46 (dp, J = 12.6, 4.1 Hz, 1H), 1.40 -
1.07 (m, 12H);
“C NMR (100 MHz, CDCls)
& 165.1, 157.6, 137.4, 128.7, 128.5, 126.9, 104.4, 76.9, 72.5,
67.1, 59.0, 50.3, 25.5. 24.6, 22.2, 22.2, 22.1, 22.0. 20.5:
HRMS m/z calculated (CoHyNO, ): 360.2169,
observed: 360.2169 [M+H]+
46 dr S22 'Y MR (400 MHz, CDCls)
58%
’ & 7.44 - 7.37 (m, 3H), 7.34 - 7.31 (m, 2H), 5.46 (d, J = 9.3 Hz,
M), 5.13 (hept, J = 6.2 Hz, 1H), 4.72 (m, 1H), 3.87 (dd, J =
11.4, 3.6 Hz, 1H), 3.79 (ddd, J = 11.9, 8.5, 2.9 Hz, 2H), 3.46
(d, J =12.2 Hz, 1H), 3.29 (dt, J = 12.1, 2.0 Hz, 1), 2.81 (td,
J =11.8, 3.8 Hz, 1H), 2.68 (dd, J = 9.2, 2.6 Hz, 1H), 1.32 (m,
12H);
“C NMR (100 Mz, CDCl,)
§ 165.0. 159.0, 136.7. 128.8, 128.7. 126.9. 102.8. 75.5. 72.7.
67.4, 67.2, 65.2, 5.0, 49.6, 22.3, 22.2, 22.1, 22.1;
HRMS m/z calculated (CmH%NO;5I 362.1962,
observed: 362.1964 [M+H]'
47 4s FAA Y R (400 Mz, CDCls)
61%
§ 7.45 - 7.41 (m, 5H), 5.64 (d, J = 9.5 Hz, 1H), 5.12 (hept, J =
6.2 Hz, 1H), 4.74 (hept, J = 6.2 Hz, 1H), 3.61 (m, 1H), 3.39 (m,
3H), 3.21 (dd, J = 14.6, 5.6 Hz, 1H), 3.03 (m, 1H), 2.77 (dt, J =
14.6, 3.7 Hz, 1H), 2.68 (dd, J = 9.2, 2.6 Hz, 1H), 1.34 (m, 6H),
1.30 (n, 6H);
“C NMR (100 MHz, CDCls)
& 164.6, 158.9, 135.2, 129.4, 129.1, 127.5, 101.3, 76.5, 73.0,
67.7. 60.0, 51.1, 49.5. 47.9, 22.4. 22.2, 22.1, 22.1;
HRMS m/z calculated (ColuNSOsS): 410.1632,
observed: 410.1630 [M+H]+
13 1t FALA MR (400 MHz, CDC)
55%
’ 6 7.52 - 7.41 (m, TH), 7.28 - 7.26 (m, 2H), 5.54 (d J = 9.3 Hz,
1), 5.07 (hept, J = 5.8 Hz, 1H), 4.75 (hept, J = 6.1 Hz, 1H)
3.65 (dd, J = 11.1, 2.7 Hz, 1H), 3.38 (dt, J = 12.1, 2.8 Hz, 1H),
3.27 (d, J = 12.0 Hz, 1H), 2.85 (m, 2H), 2.52 (td, J 11.8, 3.4
Hz. 2H). 2.40 (s, 3H). 1.30 (m, 12H);
“C NMR (100 Mz, CDCl,)
§ 164.9, 159.3, 144.0, 136.1, 131.0, 129.6, 129.0, 128.8, 128.0,
127.0, 101.6, 75.8. 72.8, 67.3, 57.7. 48.5, 46.4, 44.8, 22.4.
92.9. 921, 22.1. 21.5
HRMS m/z calculated (CoHsNo0sS): 515.2210,
observed: 515.2211 [M+H]
TFE(yield) & 1,1,2,2-HEFGZE22EAS U ZTFEEZAZ ARESF] 1H NMR(CDCls) ol 93] ==&t}
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A 49

at7] wkg-Aol wheh s}gtE 3a=FE 3gtE 5c 2 Sed FAskTh

QA . o
2 OiPr o y  SiPr i [
S0P Et;SiH y . COLiPr Smlg, iPrOH N H
i — A
= TFA ~H THF TR
H FPh H ol

3a 5a, 84% 5b, T7%
Q [o]
&_H BHa Me,S W Licl ’ NaH, THF; @J:Z\z’; -
e -— ! L AFT
H Ph THF - ']:,: DIMSO/H20 BnEr RN
Se, 60% 5d, 83% Sc, T6%
A B97] ke 0Tl TFA (0.20) el 3FgHE 3a (1 )2 & Et:Sill (1.5 F3) S A71edg. A

e
goe o 2o 1A]7F Bk wuksla, EflddelyloR wkeS EZ A

o) 2 713t
Wk A7 FEES AFolA NaS0, &2 XA 5538k 3Hete 5as ?Qi’iq.

A 2917] skl THE (0.1 W] Sml, &90] AAX &0 3hE 5as H7betstal, o]oA ojaze

=
2 3 (5 3PS FAFAG. A2l wee AL, W FA F 412 FF

4 THPO) Nall (2.9 ) 60%, 1.1 9oH)E A7he £GBS 002 Y25, mwetua s sb (1 932
Hak AT A7) EFRE b 4ol WE Gk wwstn, Aeow A 4] EFE W nev
o (11 W) Askel, W 2ol fhds] 4m¥ o £4 Q8 gEEoz AL B0

"H NMR (400 MHz, CDCls)

§ 7.36 - 7.19 (m, 81), 7.14 - 7.10 (m, 2H), 4.67 (p, J = 6.4 Hz, 1H), 3.73 - 3.55 (m, 2H), 3.50 (d, J
= 13.8 Hz, 1H), 3.36 (q, J = 7.9 Hz, 1H), 3.28 (d, J = 14.1 Hz, 1H), 3.01 (ddt, J = 11.5, 9.3, 3.8 Hz,
1H), 1.91 (td, J = 8.5, 8.1, 4.0 Hz, 1H), 1.80 - 1.68 (m, 1H), 1.47 - 1.31 (m, 2H), 0.99 (d, J =

Hz, 3H), 0.66 (d, J = 6.0 Hz, 3H);

13
C NMR (100 MHz, CDCl3)

6 171.4, 169.4, 137.6, 136.0, 130.5, 128.8, 128.3, 128.2, 127.2, 127.1, 68.5, 65.1, 62.2, 48.8, 41.6,
40.7, 26.2, 25.7, 21.4, 20.8; IR (film): 2976, 1732, 1691, 1453, 1409, 1240, 1216, 1202, 1105, 728,
700,

HRMS m/z calculated for chemical formula CMH%NO;f 378.2064,

observed 378.2064 [M+H] +

J%
rUO

DMSO/H,0 (40:1, v/v, 0.073 M) o] 3= 5b (1 FF)el g LiCl (1.5 BF)<S Hvlsta, A7) &
150TColA 2A17F FoF Wk}, Wk E3t S AFoNA NaS0, 0=

AxzA7)a sF6te] shgh= 5dE FAH

il
tio
=
fe)
SE
=
S
fru
x
e
ol
k]
o
N
x
e
il

A2 THE (0.2 M) W] 382 5d (1 F%) S wel-ned dujol= A= (2 F)S Hrhstar, 471
TEES THEste] 1A St @Redit. deow W7 & wkg ERES oEE 3 OIN HIE AR,
5 Hrleta whe ERES "SERRYuoR 2¥ FEIY. FEES =2 M-Sk MeSo.E Axskar
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' NMR (400 MHz, CDCls)

§ 7.30 (t, J =7.4Hz, 2H), 7.23 (d, J =6.9 Hz, 1), 7.16 (d, J = 7.6 Hz, 2H), 3.96 (q, J = 8.5 Hz,
1), 3.81 (dt, J = 13.6, 7.0 Hz, 1H), 3.45 (ddd, J = 10.3, 6.6, 2.8 Hz, 1), 3.35 (td, J = 12.2, 6.1
Hz, 1H), 3.11 (dd, J = 12.2, 7.0 Hz, 1H), 2.80 (td, J = 10.6, 5.8 Hz, 1), 2.18 (dtt, J = 30.2, 12.4,
6.5 Hz, 2H), 1.96 (ddq, J = 18.0, 11.8, 6.7 Hz, 1H), 1.72 (dad, J = 12.9, 6.1, 3.5, 2.8 Hz, 1H), 1.59
(td, T =16.3, 15.2, 8.2 Hz, 1H), 1.33 - 1.14 (m, 1H);

“C MMR (100 MHz, CDCl.)

§ 138.4, 128.5, 127.6, 126.8, 76.5, 65.3, 63.3, 45.2, 29.3, 26.9, 24.8; IR (film): 2970, 2369, 2357,
2319, 2264, 1163, 1057, 835, 751, 698;

HRMS m/z calculated for chemical formula CmeN+ 1188.1434

observed 188.1438 [M+H]+
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