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a compound containing a chain-shaped carboxylic acid amide structure, a preparation method
therefor, use thereof, and a bactericide. The compound has a structure as represented by for-
mula (I). The compound of the present invention has an excellent prevention and treatment ef-
fect on plant diseases caused by oomycetes such as cucumber downy mildew, phytophthora in-

festans, and phytophthora capsici, is equivalent to oxathiapiprolin which is a current commer-
cial oomycete disease prevention and treatment agent, and has a very good market development

prospect.
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o G Beaa
R(I1-135) \(§(;:j><;? i R(1T-136) \‘Sii(><§? ;
i Neo
F F

ARPFPXFHAR (D Fmae S WRSLR S BCA R RRE], BTkt (D Frsii&2ml LA FE R
SEAR SRR B 2 S MR B AR A M T SUARHE , AR R B35 T S AR S A AR B 2 e M) A B T AR S A 2 2%
LBl IR &4 -

A I A FHCE AT A TR IR (140, Ak 25) 38 T BLLAA I e sk moid & SE B SRAF 22, BlAn(R)-+ (S)-
HU(R,S)- B RAFHE

A FF K1t 8 T IR 5 e DR PR TR P v 25 M R A B M R iR B R A PR R, AR ST A N G mT DLd e 254X
BIRFIE, ARG BAURN K QAT BN &R, B2, AT ERCERHR R A K I ik i & e OR BRI
IRt S B AT R L L ARG IANEA, A IR BE A0 58 07 T Bl (1 77 v 4% 5 BEIR AR
PRI e 4 M A Sl R A S BRI 2 L . AR EWIFANEAMSD . T s

EGERMEET, HX AD Rl ey 5 (D FosBE ik ir s w,

HX AD Fiaiiea& SR (0D Frs R &9 i RIS 35— 7T H BT 10 32 SR T

Lk, Bridgha RN RN R FEE B IG/K RS R 3T

REH T, IR RAIN= 20k, NN-" SRR, 4- Ptz —f.

AR I BTR SRS RN EE BRI S A T AT .

fLiEHt, Friddsfl RN ERFIAFE Fil4T, FrikiEmliigie 3 & ke, TUERRE . NN-— H 3 FH i
G R TR A 2 b —

fedehh, FriRREf N HI &R N N-5CE 60°C, INETEA 1~48h,

FEARKWF, Fridk a0 FIafeE25R D JoRAETT Uk E RN, Ba7 DRSS R
HIAHEARIIT SR AR ARNESREE FRpIPEHER AL T H &R (D s G erEk, ROusHER
INGENSEEY Ry P k] S

ik, EAKMIIE TS, R AD FRara% 5 D Fron s i A & BRI 1: (1-3);
BN 1 (1.1-22) .

FEAR R RO SE — 5T o, SRR LIS i S N7 Jim SRAG 0P H AT AR 450k A S FH 1) J A B g V280 AT s AR 3
DIARIG S s (7=, B0, FriR e se3i s 77 ik dE: B, ok, IREAR. BHEN. BE4ES, A k¥
XTBEBCE Rl AR ], REERENE ARG A S W BT 5 BRI IR i a8 M R A & A BT

WIRTFTIR, A KB EE = 7 TR A T 58— J7 T T AT IR K 7 SRR R ER B e 45 1 10 1k S Pl H R b Ak 2 1T 4%
SZEL . KA T B e A U T R e

feik, BrATEYYR R E B B NE S . DR . B R R I E D —

WIRTFTAR, A& RIEE TU 7 AR At T A& 26— 7 TH BTk 1 & BRI W i 45 4 IR A M s HL AR £ 2 BT
Bz L AKEWANERUL R AR AR E IR .

WRTHTER, AL LIRS T —FoRER], SRR G o R R, g iE v i L6 1T
WEE— 77 1H AT 1 S BEARFRER WAL S5 M Ak A Wl A Ol (2 T2 8 . R A AE Rt T i 2 b —Fh

ik, BrifiEMEmaM&EN 1-99.9 EE%; FEREFRFERSIEEN 595 EE%.

ek, BT ABFIAAE B0l BRI TR Bl R KL B, BERFIRER )
Zb—Fh,
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FEA KW eh, IR Akl ar LU AR 0y AR A (8 Ab Rt (o el DURRRTEIE AR I55104%
AT 3 S pnd A e I AT VR AT A

DE N 7 L R S kRl b O Fe v s SR A S =Y UL PSR A S

LA iR Ros 25+1°C.

SERtR 1

F
2 QJ\V/ F
cl N 0
- . Noyp —————
a e . (
cl cl N-O F

(2-1) (2-2) (2-3)

s F F
O)LNH2 57 d s\
-N O/\\ N —— Q/k
Boc N o] F
N
Boc” HN

X \¥
_ = N- N N-O F
c

(2-4) (2-5-1)

X (2-2) WER: 25 CTF, Bl (2-1) FrRteA 9 790.12 mmo)E T 1 L FFLSES, IIN 400 mL 1)
2M TR OB, 1A RN RN IR R T fiE(534.62 mmol), KM 3 /NEF . R SEEE R BE S
WA P A, 1-8CT bebkigs, HhuEAS Rl E SR A A, Fugnakas, EEULEEE 23k SIREHAIE
i, L1 81.10 g HEEHT T—B KM,

3 (2-3) BIE R [FA—A 500 mL F9REUET, RKIMARLT, X (2-2) Frntb &% (193.48 mmol), 250
mL 2, BREEEM (1.14 moD, JTEHiH:, FEERMAIEHEERMN 2,6-—F K 2 (193.51 mmol). KW 30
b, TLC WM 5E4. MERIE, JEDTH QMU= BIREIR, RS, BB G RR .
B —REH EEHT . R, FIEUEH VoV anes = 1001 RERTES, BURBRZET, 30 Gk,
IR ORSE, AREANTH, EE LPBREWR, GGG, 85X (2-3) IR EY s439g, RGHRE
WO TETIE 25930, EIAREHIE LT : 'H NMR (400 MHz, CDCl3) § 7.47 — 7.25 (m, 1H), 6.88 (t, J = 8.0 Hz, 2H),
6.20 — 6.08 (m, 1H), 4.67 (s, 2IT), 3.60 — 3.52 (m, 1H), 3.33 (dd, J=17.2, 8.0 Hz, 1H).

24 AR 1250 mL MEEDET, RKIMART, R (2-3) Fintfed® (38.51 mmol), 100 mL
TKEEE, T I 4- I AR U S e -12H)- B ERAUT BE (38.02 mmol), FHEZEFIR, 4 /IR
SeHe . IR WRGERE RSB, NN 100 mL UK, FIZMRZBEEHAT R, 9, AR KRBT, o
JE, DEVRYE, ZRERREITAE R (2-4) Pt an, RN 89%. HRIEEEIRINT : "H NMR (400 MHz,
CDCly) & 7.71 (s, 1H), 7.29 — 7.25 (m, 1H), 6.96 (t, J = 8.0 Hz, 2H), 6.03 (dd, J = 12.0, 9.2 Hz, 1H), 421 (s, 2H), 3.77
(dd, J=17.6, 12.0 Hz, 1H), 3.60 (dd, J=17.6, 9.2 Hz, 1H), 3.19 (it, J = 12.0, 4.0 Hz, 1H), 2.86 (t, /= 10.4 Hz, 2H), 2.09
(d, J=12.8 Hz, 2H), 1.70 (qd, J = 12.8, 4.8 Hz, 2H), 1.39 (s, 9H).

R (2-5-1) BIEE: MR (2-4) Fimtba4 (40.0 mmol) HINA 80 mL HEE, fHHEAE, A 45mL
/I (4 M) EIRY, FHEZ 50°C, B 4h, RMFEE, R LT, =4 DU ER £h i A7
75, A 2M SEMNER TR, FARR 20N, HOROBEEZ KA, BT, WA I aHRR R,
FEIRAT EHT AR BT (R, W N 95%. mEEIE IR F: 'H NMR (400 MHz, CDCL;) § 8.39 (s, 1H), 8.01 (s,
1H), 7.48 — 7.39 (m, 1H), 7.20 (t, J = 8.4 Hz, 2H), 5.98 (dd, J=12.0, 9.2 Hz, 1H), 3.87 (dd, J=17.6, 12.0 Hz, 1H), 3.61
—3.49 (m, 1H), 3.41 —3.37 (m, 3H), 3.02 (t, /= 12.0 Hz, 2H), 2.19 (d, J = 14.0 Hz, 2H), 1.88 (g, J = 12.4 Hz, 2H).
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SCHtf 2
F
N F
o) NH,OH-HCI o} a pr
LOH- NCS, DMF N F
(o] —_— )K(/ > N
/\0)1\7 /\0)]\7N\OH °© 4 OH NaHCO;, MeCN Q NO F
26 27 28 ) 29
o
F Br F
o F N
NHgH,0 P2Ss s 1, Boc 2-12 i S
_— \ - 7
EtOH HN N-O F g 2, HCI / MeOH N NO F
210 HN N0 F 3 NaOH aq. HN
2411 2-5.2

2D E: 1 ZBEFR Z.B5(50% K FI 2RI, 369 mmol)FIELES % (369 mmol)iA T CH;CN:H,O(9:1, 300
mL)r, EEE T 5 4%, SRR EGN (51.7 mL, 369 mmol). SMWFEZE FEEAT 1M, SRJEHUE RS .
AR AT H,0 (50 mL)#1 EtO (300 mL)H . A HLE M NHLCL (50 mL)$EEs, Hl Na,SO, T8, I8, HeHh.
B EFRYICEN 97%.

X (2-8) MIEH: 7 STEET, KBE)-GRRTE)ZE 2851232 mmol)JIAF] DMF &+ . KNEESY
FEER THEE 12 /N, AR (200 mL) , FH 2R 2 BB(2<150 mL)AEHL. 5 BEA VLR, HI KR8, %
R FIR=H, WCRA 74%.

X (2-9) G Rk: [ 500 mL MRLEGES, RKIIARET, X (2-8) Finfba¥ (1.52g) , 250 mL 4 JiE,
BREREM (5.04 g) , FFETEH, FEERBTREEEREM 2,6- WA LM (14 « RN 30780, TLC ik
R5EA . PR R, IR QIER = S IR, IRIRVRYE, RENRE CRTRBIA . E 5 A B R
B, g, BRUHA VoaneV zeze = 10:1 FVEMRBEE, ISR ZER], BRNRRAER, WREKRSE, G5
AT, EEFHREWNR, A3FFEEE, BN 29 FIRita.

N (2-100 MERK: ¥R 29 FIriSWETHED, HOBEER, MA—KEEAG eq). FRRN 24
ANEF, RSESERE, A7 EAAT . HIE, SIEDHE Vo sisV cezs = 10:1 BT, (CEIEDE, TERE A AR,

O 2-10) AR B (2-100 Frnitha(1.8 @iF TR, AN R (3.55g), 50°C X
R 6 /NEF . SRIEINN 2R ZFEF1 IN B, A RIMERROL I, AR M alsgrkE, 53R 21 f
A

K (2-5-2) WEE: ¥R 2-11 Finfha91.69 g), BTHEST, AR (2-12) Finttsy (214g) , [FH
Wi 6 Dt RNFEEAEER, MAKER 3 mL, TLC MWZERMEE. FERTIA 2M S8, 14
R pH £ 10, SRR, LKW T5, K4, BHEEamRy= 2-52) .

SeHEf) 3: H& D IRmeE

HNQ/<N \ R N
N- 2=
o ¢ R? OH

I 0 # (2-13) ,
At T AR C1-1) ~R(1-236)FT7~ Hintb & & Wiz
Ak, PAX (1-1) Bt 8904 A0
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SEREMT, 1 100 mL A, A -3-FEEFHE (1.4 mmol, 1.4 eq.) » F 20 mL —& F4eiaff.
MU EDCI (2.1 mmol, 2.1 eq.) , HOBt (2.10 mmol, 2.1 eq.) , TEA (0.42mL, 3.0 mmol, 3.0 eq.) , PHEE
14 60 min, FFFHAEZRTIMAR (2-5-1) Finiba? (1.0 mmol, 1.0 eq.) « LR 6h, FUMTEHEMK, —& P
FEEEEL 2 K, HHUAT, WRIEFERE, HEMTEL (V AV 28 2B=2:0 , BRHEREYR (1-D .
B EaREAR, UEE 78%.

SEHtp 4
Tt A4 T -1a~ [ -Sa (04 IR LG R 1E

| N ) Y
(o} (o] (o) o. (o}
| OH | OH | OH ‘N OH | OH
H H NC H
(o] (o] (o] (o] 0
I1a 1-2a 1-3a 1 -4a 1-5a

]\WO\/ i: 2M NaQH, reflux. H]\H/OH

H ii: 2M HCI, pH=2~4.

0 o)
I1a

BB TRt R A B, B AT R K AR B R 7 BUAR G R A

PAEt (T -1a) Frontb &Y & SO0 B 50 mL AR, A R-3-FAE W HERFEE (10.0 mmol, 1
eq.) » FRAOA 10 mL S EALBIER (20.0 mmol, 2.0 eq.) , RMIRETTZE 80°C, RMiER, TLC MK E 4,
i, WEREEERE, £/ 2 mol/L HBEHERNY, HACEAITH, ik, DEKVEED 2K, Rk
U, TEREIRAN, SO, R 56.8%.

SEhtf 5
e AE T -6a~ I -10a (194 IS 4 A0 ik

| | | | I
O [e] O o] [e]
| | | | |
E jﬁ(OH ¢l OH Br OH | OH Ne OH
o (0] o [e] o
|-6a -7a 1-8a 1-9a

-10a
1 | !
Br/\ﬂ/o\ H™ o7 ‘ i 2M NaOH, reflux. |
o] . OH
0 N,, DCM, TEA, Ticl,, Br ™ ii: 2M HCI, pH=2~4. Br
-40°C, 10min, 0~5°C, 1h 0 o)
1-8a

XTI 2 501 AT BT RRE S MR B, R LA plt 2k, SefR BIMERIME, K M1 2R B .

LS T -8a AOFIE 9] 100 mL =3k, NoSUET, AIA 20 mL H-F & Pke, FREEORT
fig (10.0 mmol, 1.0 eq.) , FEEFES (30.0 mmol, 3.0 eq.) AT HP, MAKERNEEFFRE-40C, HIEAF
IMA= 2% (24.0 mmol, 2.4 eq.) , FHiREEHIFZE-40°C )5, 1H R AR F T8RN TiCl, (15 mL, Imol/L -F DCM
i, 15.0 mmol, 1.5 eq.) , WINZEESS, LN 10 min, THEZE STHLERM 1 h, RNEE, HRNMIESWE
AVKORH, SR BERENIE, AN, AR, AR (V vV 2ezs=20:1) , FEEMHRILS
Y1, WU 76.7%. KETRICABAANER T -8a.
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St 6
Ferh a4k T -11a~ [ -14a 14 RER LR RN E
6 S 5 6
J\V\/OH \J\”/OH J\H/OH \g\(OH
o} o o o}
I-11a 1-12a I-13a I-14a
Cl | |
br C|)\o/ ° i: 2 NaOH, reflux.  ©
o ——— » | |
Zn, E1,0, reflux O~ ii: 2M HCl, pH=2~4. OH
© o} o
I-11a
STNARER 2 S0 S IR SR F B, R LRMA sk, G RIMNEE, HRmAR

e B

DAY T -11a BIHI&2810: % 50 mL A, DB (90.0 mmol, 3.0 eq.) , 15 mL A&, fid:
BRI, FEEERBR I &P F B (30 mmol, 1.0 eq.) + 2-VE AR ZF5(60.0 mmol, 2.0 eq.), 15 mL
CBEEMREATARRE . R OB RN, R SR BRIATE T, W R, KRR MR 20 min,
fEIE R, EERHERR 22800, T PR eE T, SEEA SvoelBER- KIS WL — IR, AKVERVR, AR ERK
PR T, BHUARRERE, TERAEZENT (V swsV 2wzn=10:1) , EBBRIL Y, KR 57%. KIERRILEAMN
Bz I -11a.

SE i) 7
m¢@%14&~-wa%A&%%ﬁﬁ% um#&%A%IJﬁm%&%ﬁﬁﬁ&%m=

&w@ﬂm@%@ﬁ

1-15a 1-16a 1-17a

& | |
| | i 2M NaOH, reflux. |
fo) o —» OH
Br ~ ~
N2, K;CO3, Pd(PPh;),Cly, o ii: 2M HCI, pH=2~4 o

o] iPr-OH, reflux.

1-19a

58

PRS2 SACAMUORIME IR R, R LRG ik 2k, BB EY, B 5RIIRE Suzuki
BIKG RIS, FKARASIIR A K.

D& T -15a (6] & 9. B 100 mL =300, RARET, MALEW R E-(Z)-2-1R-3- P EEN
JHERTE (10.0 mmol, 1.0 eq.) . SBHFLRNES (30.0 mmol, 3.0eq.) . TL/KBERM (50.0 mmol, 5.0eq.) . W=
B S (1.0 mmol, 0.1 eq.) . 40 mL HARE, FHEZEEN, RMER, TLC MMl RNESE, Kk, 4RL
BRI, AN, IRAGHERE, BRI (Vi V 2026=20:1D) , BRI EAHRLEY, W 92.1%,
TR AR P AFAE % T -15a.

SEhtf 8
TR AlA T -20a~ 1 -25a (A4 IR AT, LR A BAL-A Y T -20a A BR80T i1 -
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| | | | | |
o.
oy o o o o y
I__on I on I._on ('H(OH )\H/OH lH(OH
0 o 0 0 o 0
I-22a

1-20a I-21a 1-23a 1-24a 1-25a

| |
o. O.

o] N N
0. H3;C~O~NH, .HCI ! 0. 112M NaOH, reflux. I oH
©)J\g/ CH;OH, reflux. m ii: 2M HCI, pH=2-4. m
1-20a
R A S REBEHRTIN, R ERKE RS, AR B TR TER MR, 5 RIS
SINFANTEEN, BRI B
LAY T -20a 1961428100 B S0 mL #afEil, MMAFKRABIE ZFRFEE (11.0 mmol, 1.0 eq.) , H ML
fREh (22.0 mmol, 2.0 eq.) , 20 mL FEE, (RRFHEERIG, HERMN 8h, RMNEHEIK, 4B]RIBFEI, Al
TR, IRAEHERE, AR (V iV 2een=20:1) , BEGEKRLSY, 1R 70.6%. BEMKAERR (LG
R 1-20a.

Sty 9

Azl AT iR (II-1) ~3R (11-136) Fon BAs L &8 & Rl .

BAkdh, DL D b &9 & a0

FEAMT, [ 100 mL FIBFEIRT, MARE 3,3- “HEEERE (1.0 mmol, 1.0eq.) , M 20 mL —&H
BeVS R, UKD EDCI (1.5 mmol, 1.5 eq.) , HOBt (1.5 mmol, 1.5eq.) , TEA (2.1 mmol, 2.14 eq.) , FEHEVE
£ 60 min, FFEZPIINTTEAERIRK (2-5-1) FraEik (0.71 mmol, 0.71 eq.) - 484SR 6h, SN 56HE
K, ZE P ECAEEL, AU, IRGERERE, ARSI (V RIEEV 2R 4E=2:1) , R BRI 11,
B R, U 68%.

S 10
B b A4k L-1a~11-4a (& RREEREAN 7, LS W T -1a (& AR LR AN 7 9l -

/ )

g o ,— oy o)ﬁ
o o o 0
§:0H §;0H é:on é/:on
o o o o

I1a Il-2a II-3a Il-4a
/ /
o] / [o] /
i:o i: 2M NaOH, T. t. ©
o] ii: 2M HCI, pH=2~4. OH
o 0
I-1a

g H ()44 [T -1a~ 1L -da IO-E ROERZE RN %, LAMLA W) T-1a 961
B 50 ml HHTEHL, NN Z03E-3,3- — S PIRRIE(10.0 mmol, 1 eq.), FFAIA 2 mol/L IS FALANIAN 10 mL
(20.0 mmol, 2.0 eq.) , HIA 30 mL R, HIARELHM, RAER, TLC WNZKHETE, Eim, BEREER
FE, (B 2 mol/L HERIEIL, MR CBEREHL, TGRS . WREEH, YE 85%.
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SRt 11
T o (A4 1T -5a~ 11 -10a (& BB LR AN 3%, LATE H BAL& ) 1T -5a (R4 OB £ R0 7 92 9 101 -

O> O/ O/ 0/ 0/ Cl O/
/ /
O/ O/ O/ O/ (o} o
OH OH OH OH OH OH
Q o] (o] (e} Q o] 0

1l-5a ll-6a I-7a 1l-8a 1I-9a 11-10a

§ i 2M NaOH (aq), CH3OH, reflux. og/:o
§ 0\_ ii: 2M HCI, pH=2~4. g OH
1I-5a
i 7 (AU 44 1T -Sa~11-10a (& RERLEFTE, LML G IT-5a (4 A6
50 ml FHIEHE, NN ZEE(B)-3- ZEEIERRE(10.0 mmol, 1 eq.), FRAIARCLFAY 2 mol/L AIESE I BNEW
7.5mL (150 mmol, 1.5eq.) , AN 20 mL HIEE, REFE 80°C, RMWER, TLC MMbKiE>e4, Fiknd. B
PR =S, R 2 mol/L EhFRIF™Y pH=3, LI ZERZEHL, HAUMT R, Wi MR . EmOTMR, U3 84%.

B AR AL S 0 R RAE B -

o] S

i

AN
—d

X (1-1). AEFEE; mp=134-136°C. 'H NMR (600 MHz, DMSO-dy) 6 8.02 (d, J= 3.0 Hz, 1H), 7.49 (t, /= 7.8 Hz,
1H), 7.44 (d, J=12.0 Hz, 1H), 7.15 (t, J = 9.0 Hz, 2H), 6.00 (t, /= 10.2 Hz, 1H), 5.90 (d, J = 12.0 Hz, 1H), 4.46 (s, 1H),
4.16 (s, 1H), 3.89 (dd, J=16.8, 12.6 Hz, 1H), 3.67 (s, 3H), 3.53 (dd, J=17.4, 8.6 Hz, 1H), 3.37 (s, 1H), 3.15 (d,J = 12.6
Hz, 1H), 2.74 (d, J = 12.6 Hz, 1H), 2.08 (d, J = 13.2 Hz, 2H), 1.57 (s, 2H). °C NMR (100 MHz, CDCl;) & 174.79,
166.03, 162.69, 162.59, 160.13 (d, J = 7.6 Hz), 152.28, 145.14, 130.55 (t, J = 10.5 Hz), 117.70, 115.77 (t, J = 16.1 Hz),
111.98 - 111.73 (m), 94.83, 72.87 (t, J = 3.3 Hz), 57.85, 41.55, 40.71, 32.55. HRMS (MALDI)it 5 (g C, H,,F,N:058
[M+H]" 434.1344, SZII{E 434.1342.

/
0
/ S
F i F,
Lo
N-o
F

(I -2). AEFEE; mp.=141-143°C. "H NMR (400 MHz, DMSO-d,) & 8.02 (s, 1H), 7.55 — 7.44 (m, 1H), 7.16 (t, J =
8.4 Hz, 2H), 6.83 (d, J=21.6 Hz, 1H), 6.00 (dd, /= 12.0, 8.8 Hz, 1H), 4.16 (d, /= 13.6 Hz, 2H), 3.90 (dd, /=172, 12.0
Hz, 110), 3.80 (s, 3H), 3.53 (dd, J = 17.2, 8.6 Hz, 1H), 3.44 — 3.35 (m, 1H), 3.07 (t, J = 12.6 Hz, 2H), 2.12 (dd, J = 13.6,
3.6 Hz, 2H), 1.71 — 1.57 (m, 2H). °C NMR (100 MHz, DMSO-d,)  175.27, 162.39 (d, J = 7.9 Hz), 161.36, 161.15,
159.91 (d, J = 7.8 Hz), 152.58, 144.78, 141.29, 141.22, 140.18, 137.65, 131.83 (t, J = 10.8 Hz), 120.34, 116.09 (t, J =
16.6 Hz), 112.78 - 112.53 (m), 72.50 (d, J = 3.0 Hz), 61.85, 4433, 41.61, 32.70. HRMS (MALDI)+ & {4
CHy F3N3058 [M+H]" 452.1250, S£ilifE 452.1250.
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/
(o}
/ 5 F
o] N-0
F

K(I-3). ARER; mp=126-128°C. '"H NMR (400 MHz, CDCl;) § 7.69 (s, 1H), 7.38 — 7.31 (m, 1H), 7.01 (s, 1H),
6.99 — 6.91 (m, 2H), 6.11 (dd, J = 12.0, 9.2 Hz, 1H), 4.36 (d, J = 13.6 Hz, 2H), 3.91 (s, 3H), 3.84 (dd, J = 17.2, 12.0 Hz,
1H), 3.67 (dd, J = 17.2, 9.2 Hz, 1H), 3.39 — 3.30 (m, 1H), 3.15 — 3.04 (m, 2H), 2.24 (dd, J = 13.6, 3.7 Hz, 2H), 1.95 —
1.82 (m, 2H). °C NMR (100 MHz, DMSO-dy) & 175.30, 164.12, 162.40 (d, J = 7.7 Hz), 159.92 (d, J = 7.8 Hz), 152.58,
151.83, 144.79, 131.86 (t, /= 11.0 Hz), 120.40, 116.11 (t,J = 16.5 Hz), 112.80 - 112.56 (m), 102.27, 72.51, 61.61, 44.85,
41.63, 32.50. HRMS (MALDI)TH 5 {H CyH; CIF,N;058 [M+H]" 468.0955, S2ilifE 468.0953.

/
o]
/ s
Br§ | F.
N N
d Dﬁﬂ.%
N-o
F
R -4). AEER; mp=76-78°C. 'HNMR (400 MHz, CDCl3) § 7.69 (s, 1H), 7.39 — 7.32 (m, 1H), 7.04 (s, 1H), 6.99
—6.92 (m, 2H), 6.11 (dd, J=12.0, 9.2 Hz, 1H), 4.37 (d, J = 13.6 Hz, 2H), 3.91 (s, 3H), 3.84 (dd, J=17.2, 12.0 Hz, 1H),
3.67 (dd,J=17.2,9.2 Hz, 1H), 3.39 — 3.30 (m, 1H), 3.14 — 3.02 (m, 2H), 2.24 (dd, J = 13.6, 3.6 Hz, 2H), 1.94 — 1.83 (m,
2H). >C NMR (150 MHz, CDCl3) § 174.47, 164.93, 162.18, 160.52, 15225, 145.16, 130.55, 117.74, 115.73 (1, J=15.6

Hz), 111.92, 111.77, 91.57, 72.85, 61.39, 45.06, 41.53, 40.46, 32.27. HRMS (MALDI)7+5 {8 C,H, BrF,N;058
[M+H]" 514.0431, S2{E 514.0434.

/
[0}
N N
[o] |
N-o
F

(I -5). ¥ A FEM; mp.=76-78°C. "H NMR (400 MHz, CDCl3) & 7.69 (s, 1H), 7.38 — 7.30 (m, 1H), 6.95 (t, J= 8.0
Hz, 2H), 6.76 (s, 1H), 6.11 (dd, J = 12.0, 9.2 Hz, 1H), 4.36 (d, J = 13.6 Hz, 2H), 3.90 (s, 3H), 3.84 (dd, J=17.2, 12.0 Hz,
1H), 3.66 (dd, J=17.2, 9.2 Hz, 1H), 3.40 — 3.30 (m, 1H), 3.07 (t, J= 12.0 Hz, 2H), 2.27 - 2.18 (m, 2H), 1.94 — 1.81 (m,
2H). *C NMR (100 MHz, CDCl3) & 174.52, 165.90, 162.61 (d, J = 7.5 Hz), 160.11 (d, J = 7.7 Hz), 155.16, 152.23,
145.17, 130.59 (t, J = 10.6 Hz), 117.82, 115.74 (t, J = 16.2 Hz), 112.00-111.75 (m), 72.87 (t, J = 2.8 Hz), 63.68, 60.96,
4522, 41.55 (d, J = 2.3 Hz), 40.43, 32.13. HRMS (MALDI)i+E{E C, H,FoIN;058 [M+H]™ 560.0311, Sizilll{g
560.0308.

J
F
) £
NC NO/’(N ;
o N-o .

R(1-6). EEEK; mp=_87-89°C. '"H NMR (400 MHz, CDCl3) & 7.75 (s, 1H), 7.69 (s, 1H), 7.35 — 7.28 (m, 1H), 6.92
(t,J= 8.0 Hz, 2H), 6.08 (dd, J=12.0, 9.2 Hz, 1H), 4.84 (d, J = 13.6 Hz, 1), 3.85 — 3.76 (m, 4H), 3.73 (d, J= 12.8 Hz,
1H), 3.63 (dd, J = 17.2, 9.2 Hz, 1H), 3.54 (t, J = 12.0 Hz, 1H), 3.48 — 3.35 (m, 2H), 2.31 (d, J = 13.6 Hz, 2H), 2.09 —
1.94 (m, 2H). "C NMR (100 MHz, CDCls) & 172.92, 167.29, 162.62 (d, J = 7.6 Hz), 160.12 (d, J = 7.6 Hz), 155.65,
152.13, 145.38, 130.62 (t, J = 10.7 Hz), 117.95, 117.92, 115.73 (t, J = 16.2 Hz), 112.02 - 111.77 (m), 72.94 (t, J = 2.9
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Hz), 69.71, 56.09, 52.16, 45.68, 41.55, 39.18, 32.73, 31.59. HRMS (MALDI)it 5 /& CpH, F,N,05S [M+H]" 459.1297,
SEWIME 459.1302.

J
F
) &
N®/<N \

4 N-o
(I -7). BEHEARY. 'THNMR (400 MHz, CDC13) 8 7.68 (s, 1H), 7.39 — 7.30 (m, 1H), 6.95 (t, J= 8.0 Hz, 2H), 6.46 —
6.41 (m, 1H), 6.11 (dd, J = 12.0, 9.2 Hz, 1H), 4.34 (d, J = 13.6 Hz, 2H), 3.84 (dd, J=17.2, 12.0 Hz, 1H), 3.74 (s, 3H),
3.66 (dd, J=17.2,9.2 Hz, 1H), 3.38 — 3.29 (m, 1H), 3.10 — 2.98 (m, 2H), 2.22 (dd, J = 13.6, 3.6 Hz, 2H), 1.88 — 1.74 (m,
5H). "°C NMR (100 MHz, CDCL3) § 174.75, 171.37, 162.63 (d, J = 7.0 Hz), 160.13 (d, J = 7.0 Hz), 152.24, 150.31,

145.18, 130.56 (t,J = 10.0 Hz), 117.71, 115.77 (t,J = 16.0 Hz), 111.98 - 111.74 (m), 109.47, 72.86 (t, J = 3.0 Hz), 60.33,
44.67,41.55,40.77, 32.59, 11.83. HRMS (MALDI)iT B {8 CyH,4F,N;058 [M+H]" 448.1501, S2ll{E 448.1502.

‘ F
N N 1
0 N-o
(I -8). HEECRYY. 'HNMR (400 MHz, CDCls) § 7.68 (d, J = 0.8 Hz, 1H), 7.39 — 7.31 (m, 1H), 6.95 (t, /= 8.0 Hz,
2H), 6.28 (s, 1H), 6.11 (dd, J=12.0, 9.2 Hz, 1H), 4.42 (d, J = 13.6 Hz, 2H), 3.84 (dd, J=17.2, 12.0 Hz, 1H), 3.72 (d, J
= 0.8 Hz, 3H), 3.66 (dd, J=17.2, 9.2 Hz, 1H), 3.40 — 3.28 (m, 1H), 3.05 (t, J = 12.0 Hz, 2H), 2.35 (q, J = 7.6 Hz, 2H),
2.27-2.19 (m, 2H), 1.87 — 1.72 (m, 2H), 1.08 — 1.01 (m, 3H). C NMR (100 MHz, CDCly) § 174.77, 170.77, 162.64 (d,
J=17.0 Hz), 160.14 (d, J= 8.0 Hz), 152.21, 148.54, 145.17, 130.56 (1, J = 10.0 Hz), 117.71, 117.69, 116.00, 115.78 (t, J

=16.0 Hz), 111.99 - 111.74 (m), 72.89 (t, J = 3.0 Hz), 60.27, 41.56, 40.76, 32.64, 19.64, 12.87. HRMS (MALDI)i 514
Ca3HagFaN30:S [M+H] " 462.1657, SZME 462.1660.

A(1-9). FEHERY. "H NMR (400 MHz, CDCls) 8 7.65 (s, 1H), 7.35 — 7.25 (m, 1H), 6.92 (t, /= 8.0 Hz, 2H), 6.28 (s,
1H), 6.08 (dd, J=12.0, 9.2 Hz, 1H), 4.38 (d, J= 13.6 Hz, 2H), 3.81 (dd, J=17.2, 12.0 Hz, 1H), 3.68 (s, 3H), 3.63 (dd, J
=17.2,9.2 Hz, 1H), 3.35 - 3.25 (m, 1H), 3.01 (s, 2H), 2.27 (dd, J = 8.8, 6.4 Hz, 2H), 2.23 — 2.15 (m, 2H), 1.82 — 1.69 (m,
2H), 1.47 - 1.37 (m, 2H), 0.92 (t, J = 7.2 Hz, 3H). "C NMR (100 MHz, CDCl;) § 174.78, 170.93, 162.63 (d, J = 8.0 Hz),
160.13 (d, J = 8.0 Hz), 152.23, 149.03, 145.18, 130.56 (1, J = 11.0 Hz), 117.73, 115.77 (t, J = 16.0 Hz), 114.70, 111 -
111.74 (m), 72.87 (t, J = 3.0 Hz), 60.25, 44.70, 41.54, 40.78, 32.62, 28.38, 21.64, 14.10. HRMS (MALDI)i 5 {4
CoqH5sFoN5058 [M+H] " 476.1814, SZ{E 476.1816.

K(I-10). AEEMA; mp=58-60°C. 'H NMR (400 MHz, CDCl;) § 7.65 (s, 1H), 7.31 (tt, J = 8.4, 6.4 Hz, 1H), 6.96 —
6.88 (m, 2H), 6.11 — 6.03 (m, 2H), 4.44 (d, J = 13.2 Hz, 2H), 3.86 — 3.76 (m, 1H), 3.66 (s, 3H), 3.65 — 3.59 (m, 1H), 3.30
(tt, J=11.2, 3.6 Hz, 1H), 3.01 (t, J=12.8 Hz, 2H), 2.86 (p, J = 7.2 Hz, 1H), 2.23 — 2.15 (m, 2H), 1.81 — 1.67 (m, 2H),
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1.15 (s, 3H), 1.14 (s, 3H). >C NMR (100 MHz, CDCl;) 3 173.73, 168.89, 161.60 (d, J = 7.3 Hz), 159.10 (d, J= 7.5 Hz),
151.20, 145.62, 144.14, 129.53 (t, J = 10.6 Hz), 118.39, 116.72, 114.73 (t, J = 16.1 Hz), 110.95 - 110.70 (m), 71.83,
59.23, 43.50, 40.53, 39.75, 31.61, 25.77, 20.20. HRMS (MALDI){1 5 {E C,sH»F,N3NaO;S [M+Na]': 498.1633, Sl
fH 498.1632.

(I -11). AEFEE; mp=69-71°C. '"H NMR (400 MHz, CDCl3) § 7.62 (s, 1H), 7.29 (d, J= 7.6 Hz, 1H), 7.25 (d, J =
4.8 Hz, 1H), 7.26 — 7.20 (m, 3H), 7.00 (s, 1), 6.91 (t, J = 8.0 Hz, 2H), 6.06 (dd, J = 12.0, 9.2 Hz, 1H), 4.12 (s, 2H),
3.79 (s, 4H), 3.60 (dd, J=17.2, 9.2 Hz, 1H), 3.26 — 3.14 (m, 1H), 2.86 — 2.74 (m, 2H), 2.27 (s, 3H), 1.95 (d, /= 13.2 Hz,
2H), 1.45 (s, 2H). "*C NMR (100 MHz, CDCl3) & 174.89, 162.63 (d, J = 8.0 Hz), 160.13 (d, J = 8.0 Hz), 154.80, 152.26,
145.07, 136.52, 133.80, 130.56, 130.55 (t, /= 10.0 Hz), 130.15, 127.55, 125.74, 117.63, 115.78 (t, J = 16.0 Hz), 114.85,
111.99 - 111.74 (m), 72.84 (t, J = 3.0 Hz), 61.19, 41.55, 40.52, 32.11, 20.13. HRMS (MALDI) 5 {8 C,sH,sF,N3058
[M+H]" 524.1814, SZl{E 524.1819.

R(I-12). AGEE; mp="71-73°C. 'HNMR (400 MHz, CDCl;) § 7.63 (s, 1H), 7.36 — 7.24 (m, 3H), 7.22 (dd, J = 8.8,
7.3 Hz, 1H), 7.03 (d, J=7.2 Hz, 1H), 6.91 (t, J = 8.0 Hz, 2H), 6.64 (s, 1H), 6.06 (dd, J = 12.0, 9.2 Hz, 1H), 4.26 (s, 2H),
3.82 (s, 3H), 3.80 — 3.74 (m, 1H), 3.61 (dd, J=17.2, 9.2 Hz, 1H), 3.28 — 3.15 (m, 1H), 2.96 — 2.84 (m, 2H), 2.34 (s, 3H),
2.05 (s, 2H), 1.61 (s, 2H). "C NMR (100 MHz, CDCls) 6 174.83, 162.64 (d, J = 8.0 Hz), 160.14 (d, J = 8.0 Hz), 152.25,
150.58, 145.14, 137.86, 133.69, 130.56 (t, J = 10.0 Hz), 128.49, 128.30, 127.71, 125.09, 117.66, 115.79 (t, J = 16.0 Hz),
115.22,111.99 - 111.75 (m), 72.85, 61.39, 41.58, 40.58, 32.34, 21.60. HRMS (MALDI)TT 5 EH CoeH,FoN305S [M+H]
524.1814, SE{E 524.1819.

R(1-13). AEFEE; mp.=81-83°C. 'H NMR (600 MHz, DMSO-dy) & 8.01 (s, 1H), 7.50 (p, J = 7.2 Hz, 1H), 7.31 (d,
J=17.8Hz, 2H), 7.21 — 7.01 (m, 4H), 6.61 (s, 1H), 6.00 (dd, /= 12.0, 8.4 Hz, 1H), 4.11 (s, 1H), 3.89 (dd, J=17.4, 12.0
Hz, 1H), 3.78 (s, 3H), 3.52 (dd, J=17.4, 8.5 Hz, 1H), 3.38 (s, 2H), 2.94 (t, J = 12.6 Hz, 2H), 2.27 (s, 3H), 2.07 — 1.95 (m,
2H), 1.51 (s, 2H). C NMR (150 MHz, DMSO-d;) & 174.82, 162.43 (d, J = 8.0 Hz), 160.15 (d, J = 7.8 Hz), 152.05,
150.38, 144.88, 137.69, 133.45, 130.22 (t, J= 10.0 Hz), 128.29, 128.08, 127.59, 124.42, 117.37, 115.69 (t, J = 16.0 Hz),
11522, 111.98 - 111.74 (m), 72.87 (t, J = 3.0 Hz), 61.28, 41.58, 40.56, 32.31, 21.22. HRMS (MALDI)it 54
CagHsFoN5058 [M+H]' 524.1814, S2il{E 524.1816.
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KT -14). AMGEE; mp.="79-81°C. 'H NMR (400 MHz, CDCly) & 7.61 (s, 1H), 7.34 — 7.27 (m, 1H), 7.09 (d, J=7.6
Hz, 1H), 7.05 (s, 1H), 6.98 (dd, J = 7.6, 1.6 Hz, 1H), 6.96 (s, 1H), 6.91 (t, J = 8.0 Hz, 2H), 6.05 (dd, J = 12.0, 9.2 Hz,
1H), 4.14 (s, 2H), 3.82 — 3.71 (m, 4H), 3.60 (dd, J=17.2, 9.2 Hz, 1H), 3.19 — 3.09 (m, 1H), 2.84 — 2.75 (m, 2H), 2.30 (s,
3H), 2.22 (s, 3H), 2.00 — 1.87 (m, 2I0), 1.45 (s, 2H). °C NMR (100 MHz, CDCl3) 5 174.98, 169.86, 162.64 (d, J = 8.0
Hz), 160.14 (d, J = 6.0 Hz), 154.61, 152.27, 145.07, 135.05, 133.53, 133.33, 130.47, 128.44, 117.61, 115.79 (t, J = 16.3
Hz), 114.80, 111.99, 111.75, 72.85, 61.15, 41.55, 40.57, 32.15, 20.98, 19.67. HRMS (MALDI)#5fH CyoH30F,N;038
[M+H]" 538.1970, SZW{E 538.1976.

R(I-15). AMGEE; mp.=94-96°C. 'H NMR (400 MHz, CDCl3)  7.57 (s, 1H), 7.36 (d, J = 2.4 Hz, 1H), 7.25 - 7.18
(m, 2H), 7.12 (dd, J = 8.8, 2.5 Hz, 1H), 6.89 (s, 1H), 6.84 (t, J = 8.4 Hz, 2H), 6.00 (dd, J = 12.0, 9.2 Hz, 1H), 4.15 (s,
2H), 3.76 (s, 3H), 3.75 — 3.68 (m, 1H), 3.55 (dd, J=17.2, 9.2 Hz, 1H), 3.22 — 3.14 (m, 1H), 2.90 —2.79 (m, 2H), 1.99 (d,
J =112 Hz, 2H), 1.53 (d, J = 12.8 Hz, 2H). ®C NMR (100 MHz, CDCLy) & 174.77, 168.22, 162.63 (d, J = 8.0 Hz),
160.13 (d, J = 8.0 Hz), 155.83, 152.25, 145.11, 134.77, 132.41, 131.81, 131.75, 130.85, 130.56 (t, J = 10.0 Hz), 128.70,
117.71, 115.78 (t, J = 16.0 Hz), 111.99, 111.94 - 111.69 (m), 72.86 (t, J = 2.0 Hz), 61.62, 41.57, 40.54, 32.16. HRMS
(MALDI)HEAE CpHCLFN;O58 [M+H]" 578.0878, S2illfE 578.0881.
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R(I-16). AMFE; mp=119-121°C. '"H NMR (400 MHz, CDCls) § 7.64 (s, 1H), 7.34 — 7.25 (m, 1H), 6.95 — 6.87
(m, 2H), 6.59 (dd, J=16.8, 10.4 Hz, 1H), 6.28 (dd, J=16.8, 2.0 Hz, 1H), 6.06 (dd, J=12.0, 9.2 Hz, 1H), 5.70 (dd, J =
10.4, 2.0 Hz, 1H), 4.70 (s, 1H), 4.18 — 3.98 (m, 1H), 3.86 — 3.73 (m, 1H), 3.62 (dd,J=17.2, 9.2 Hz, 1H), 3.38 — 3.29 (m,
1H), 3.23 (s, 1H), 2.87 (s, 1H), 2.20 (d, J= 12.0 Hz, 2H), 1.85 — 1.73 (m, 2H). *C NMR (100 MHz, DMSO-d;) 5 175.41,
164.74, 162.38 (d, J= 7.9 Hz), 159.90 (d, J = 7.8 Hz), 152.58, 144.75, 131.85 (t, J = 10.8 Hz), 128.93, 127.64, 120.36,
116.09 (t, J=16.5 Hz), 112.79 - 112.55 (m), 72.52, 72.49, 72.46, 45.21, 41.61, 40.02, 33.20, 32.33. HRMS (MALDI)it
BAE CarolyF,N;0,S [M+H]" 404.1239, SEl{E 404.1241.

\>
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R -17). [AEREE; mp=78-80°C. 'H NMR (400 MHz, CDCl3) § 7.65 (d, J= 2.8 Hz, 1), 7.59 (d, J = 11.6 Hz, 1H),
7.36 — 7.26 (m, 1H), 6.91 (1, J = 8.4 Hz, 2H), 6.07 (dd, J = 12.0, 9.2 Hz, 1H), 5.68 (d, J = 12.0 Hz, 1H), 4.36 (s, 2I),
3.95 (q, J = 7.2 Hz, 2H), 3.80 (dd, J = 17.2, 12.0 Hz, 1H), 3.63 (dd, J = 17.2, 9.2 Hz, 1H), 3.40 — 3.25 (m, 1H), 3.17 —
2.76 (m, 2H), 2.18 (dd, J = 13.6, 3.6 Hz, 2H), 1.85 — 1.70 (m, 2H), 1.34 (t, J= 7.2 Hz, 2H), 1.26 (t, /= 7.2 Hz, 1H).°C
NMR (100 MHz, CDCl3) 5 174.82, 166.24, 162.63 (d, J = 7.5 Hz), 162.01, 160.13 (d, J = 7.5 Hz), 152.25, 145.10,
130.54 (t, J=10.6 Hz), 117.71, 117.67, 115.77 (t, J = 16.2 Hz), 112.02 — 111.68 (m), 95.38, 72.87 (t, J= 2.9 Hz), 67.51,
41.55,40.71, 14.75. HRMS (MALDI)F 508 Cpl,aF,N505S8 [MHH]': 448.1501, S2MME 448.1504.
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(I -18). AMGFEE; mp=77-79°C. '"H NMR (400 MHz, CDCl3)  7.69 — 7.60 (m, 3H), 7.41 — 7.38 (m, 3H), 7.35 —
7.25 (m, 1H), 6.98 — 6.87 (m, 2H), 6.13 — 6.01 (m, 1H), 4.77 (dd, J= 35.2, 13.6 Hz, 1H), 4.02 (d, J= 1.6 Hz, 3H), 3.86 —
3.77 (m, 1H), 3.76 — 3.66 (m, 1H), 3.61 (dd, J = 17.6, 8.8 Hz, 1H), 3.38 —3.28 (m, 1H), 3.32 — 2.93 (m, 2H), 2.35 - 2.07
(m, 2H), 1.99 — 1.54 (m, 2H). °C NMR (100 MHz, CDCl;) 5174.48, 163.25, 162.63 (d, J = 7.4 Hz), 160.14 (d, J= 7.6
Hz), 152.59, 152.25, 145.24, 130.74, 130.58 (t, J = 10.0 Hz), 130.34, 128.88, 128.85, 126.21, 126.18, 117.77, 115.76 (t,
J =162 Hz), 111.87 (d, J = 24.7 Hz), 111.87 (d, J = 14.0 Hz), 72.89, 62.87, 46.07, 41.53, 40.54, 40.26, 32.95, 31.93,
29.69. HRMS (MALDI) 5 AE CysH,sFoN,05S [M+H] 511.1610, S 511.1610.

(I -19). AMFEE; mp=74-76°C. 'HNMR (400 MHz, CDCl;) § 7.66 (s, 1H), 7.36 — 7.17 (m, 5H), 6.92 (t, J = 8.0
Hz, 2H), 6.08 (dd, J=12.0, 9.2 Hz, 1H), 4.67 (d, J = 13.6 Hz, 1H), 4.51 — 4.43 (m, 1H), 3.94 (s, 3H), 3.80 (dd, /= 17.2,
12.0 Hz, 1H), 3.63 (dd, J=17.2, 9.2 Hz, 1H), 3.31 — 3.41 (m, 2H), 3.03 —2.91 (m, 1H), 2.33 (s, 3H), 2.29 — 2.18 (m, 2H),
1.93 — 1.80 (m, 2H). °C NMR (100 MHz, CDCl3) 5 174.50, 163.76, 162.65 (d, J = 8.0 Hz), 160.15 (d, J = 8.0 Hz),
152.26, 151.50, 145.22, 136.49, 131.04, 130.59 (t, J = 10.0 Hz), 130.27, 129.38, 127.29, 125.55, 117.80, 115.78 (t, J =
16.0 Hz), 112.01 - 111.76 (m), 72.91 (t, J = 3.0 Hz), 62.74, 46.77, 41.91, 41.55, 40.54, 32.82, 31.85, 20.21. HRMS
(MALDD) 5 CyryHFaNL05S [M+H]" 525.1766, Sl 525.1773.

/
o F

R(1-20). AMGEME; mp=81-83°C. 'H NMR (400 MHz, CDCl3) & 7.69 (d, J = 11.6 Hz, 1H), 7.55 — 7.40 (m, 2H),
7.38 — 7.28 (m, 2H), 7.26 (s, 1H), 6.99 — 6.91 (m, 2H), 6.15 — 6.06 (m, 1H), 4.81 (dd, J = 39.6, 13.6 Hz, 1H), 4.05 (d, J =
1.6 Hz, 3H), 3.84 (dd, J=17.2, 10.8 Hz, 1H), 3.79 — 3.71 (m, 1H), 3.65 (dt, J = 17.6, 9.6 Hz, 1H), 3.37 (dt, J=12.0, 5.6
Hz, 1H), 3.33 — 2.97 (m, 2H), 2.40 (s, 3H), 2.32 (t, J= 15.6 Hz, 1H), 2.17 (dd, J = 27.6, 13.2 Hz, 1H), 2.00 — 1.58 (m,
2H). °C NMR (100 MHz, CDCl3) & 174.54, 163.34, 162.63 (d, J = 7.3 Hz), 160.13 (d, J = 7.4 Hz), 152.80, 152.24,
145.23, 138.63, 131.22, 130.59(t, J = 10.0 Hz), 128.78, 128.75, 126.62, 123.45, 117.77, 115.75 (t, J = 16.1 Hz), 112.00 -
111.75 (m), 72.89, 62.65, 46.11, 41.52, 40.58, 40.26, 32.97, 31.97, 21.43, 21.41. HRMS (MALDI)if & {4
Co7H,7FoNL4O5S [M+H]' 5251766, S2MIME 525.1771.

(I -21). AMFEE; mp=85-87°C. '"H NMR (400 MHz, CDCl3) 8 7.66 (d, J= 112 Hz, 1H), 7.52 (dd, J = 13.2, 8.0
Hz, 2H), 7.31 (q, /= 7.2 Hz, 1H), 7.19 (d, J = 8.0 Hz, 2H), 6.96 — 6.87 (m, 2H), 6.12 — 6.03 (m, 1H), 4.76 (dd, J = 32.0,
13.6 Hz, 1H), 4.00 (d, J = 2.0 Hz, 3H), 3.86 — 3.76 (m, 1H), 3.76 — 3.67 (m, 1H), 3.67 — 3.56 (m, 1H), 3.39 — 3.29 (m,
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1H), 3.28 — 2.94 (m, 2H), 2.36 (d, J = 3.6 Hz, 3H), 2.28 (t, J = 16.8 Hz, 1H), 2.13 (dd, J =232, 13.6 Hz, 1H), 1.99 —
1.52 (m, 2H). °C NMR (150 MHz, DMSO-dy) 6 175.14, 162.31, 161.92 (d, J = 7.5 Hz), 160.27 (d, J= 7.7 Hz), 152.83,
152.53, 144.78, 144.69, 140.76, 131.80 (t, /= 10.6 Hz), 130.08, 130.04, 128.12, 126.26, 120.38, 116.03 (t, /= 16.6 Hz),
112.69, 112.54, 72.46, 62.74, 45.70, 41.55, 40.19, 39.78, 33.03, 32.11, 21.34. HRMS (MALDI) 5 {H Cy7I1,7F,N,058
[M+H]" 525.1766, S2ill{E 525.1775.
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A1 -22). AGEE; mp=123-125°C. '"H NMR (400 MHz, CDCls) § 7.71 (s, 1H), 7.67 (s, 1H), 7.34 — 7.28 (m, 1H),
6.96 — 6.88 (m, 2H), 6.08 (dd, J = 12.0, 9.2 Hz, 1H), 4.67 (d, J= 14.4 Hz, 1H), 435 (d, J = 14.0 Hz, 1H), 3.98 (s, 2H),
3.94 (s, 1H), 3.81 (dd, J=17.2, 12.0 Hz, 1H), 3.63 (dd, /= 17.2, 9.2 Hz, 1H), 3.42 — 3.33 (m, 1H), 3.33 — 3.19 (m, 1H),
2.98 — 2.89 (m, 1H), 2.23 (d, J = 13.6 Hz, 2H), 1.92 — 1.77 (m, 2H). °C NMR (100 MHz, CDCls) 5 174.35, 162.62 (d, J
= 7.6 Hz), 160.94, 160.12 (d, J = 7.5 Hz), 152.23, 145.19, 142.36, 130.60 (t, J = 10.6 Hz), 117.81, 115.75 (t, J = 16.1
Hz), 11200 - 111.76 (m), 72.89, 62.76, 46.13, 41.98, 41.55, 40.39, 32.83, 31.90. HRMS (MALDI)t & 1§
CaoH FoN4O5S [M+H] 2 4351297, SZ0{E 435.1301.
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R(I-23). AME; mp=142-144°C. '"H NMR (400 MHz, CDCl3)  7.70 (s, 1H), 7.38 — 7.31 (m, 1H), 6.96 (1, J =
8.0 Hz, 2H), 6.12 (dd, J=12.0, 9.2 Hz, 1H), 4.69 (d, J= 13.2 Hz, 1H), 4.24 (d, J= 13.6 Hz, 1H), 3.97 (s, 3H), 3.85 (dd,
J=172,12.0 Hz, 1H), 3.67 (dd, J= 17.2, 9.2 Hz, 1H), 3.40 (tt, J = 11.2, 4.0 Hz, 1H), 3.32 — 3.22 (m, 1H), 3.01 —2.91
(m, 1H), 2.25 (d, J = 13.2 Hz, 2H), 2.08 (s, 3H), 1.95 — 1.82 (m, 2H). °C NMR (100 MHz, CDCl;) § 174.48, 164.89,
162.62 (d, J = 8.0 Hz), 160.12 (d, J = 7.0 Hz), 152.24, 151.21, 145.18, 130.57 (t, /= 10.0 Hz), 117.75, 115.75 (t, J =
16.0 Hz), 111.99 - 111.74 (m), 72.87 (t,J = 3.0 Hz), 62.23, 46.67, 41.76, 41.54 (t,J = 2.0 Hz), 40.54, 32.84, 31.88, 12.96.
HRMS (MALDI) #+5/H C, HysFoN,05S [M+H] 449.1453, SZ{E 449.1454,

S, . ‘
0 N-0
KT -24). AGFEE; mp=58-60°C. 'HNMR (400 MHz, CDCl;) § 7.69 (s, 1H), 7.40 — 7.30 (m, 1H), 6.96 (t, J = 8.0
Hz, 2H), 6.11 (dd, J = 12.0, 9.2 Hz, 1H), 4.71 (d, J = 13.6 Hz, 1H), 4.20 (d, J = 13.6 Hz, 1H), 3.94 (s, 3H), 3.84 (dd, J =
17.2, 12.0 Hz, 1H), 3.67 (dd, J = 17.2, 9.2 Hz, 1H), 3.43 — 3.34 (m, 1H), 3.32 — 3.22 (m, 1H), 3.02 — 2.92 (m, 1H), 2.61
(q, J = 7.6 Hz, 2H), 2.25 (d, J = 13.6 Hz, 2H), 1.95 — 1.79 (m, 2H), 1.13 (t, J = 7.6 Hz, 3H). °C NMR (100 MHz,
DMSO-dy) 8 175.16, 163.62, 162.38 (d, J = 8.0 Hz), 159.90 (d, J = 8.0 Hz), 156.47, 152.55, 144.79, 131.85 (t, J=11.0
Hz), 120.44, 116.08 (t, J = 16.0 Hz), 112.79 - 112.54 (m), 72.50 (t, J = 3.0 Hz), 62.18, 46.31, 41.61, 41.13, 39.86, 32.98,
32.18, 20.25, 10.06. HRMS (MALDI) 5 1H ChHasFoNLO58 [M+H] 463.1610, SZI{E 463.1611.
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K(I-25). AMEE; mp=72-74°C. '"H NMR (400 MHz, CDCl3) § 7.66 (s, 1H), 7.36 — 7.26 (m, 1H), 7.20 (s, 1H),
7.13(d, J = 8.0 Hz, 1H), 7.08 (dd, J = 8.0, 1.6 Hz, 1H), 6.91 (t, J = 8.4 Hz, 2H), 6.07 (dd, J = 12.0, 9.2 Hz, 1H), 4.73 (s,
1H), 4.01 (s, 3H), 3.78 (dt, J= 16.8, 10.4 Hz, 2H), 3.62 (dd, J=17.2,9.2 Hz, 1H), 3.32 (t, J= 11.2 Hz, 1H), 3.19 (s, 1H),
2.98 (s, 1H), 2.50 (s, 3H), 2.30 (s, 3H), 2.29 — 2.11 (m, 2H), 1.84 (s, 2H). *C NMR (100 MHz, CDCl;) 5162.64 (d, J =
7.6 Hz), 160.14 (d, J= 7.6 Hz), 153.59, 152.18, 145.18, 135.50, 134.30, 131.82, 130.59 (1, J = 10.6 Hz), 130.29, 129.48,
129.35, 117.74, 115.76 (t, J = 16.2 Hz), 112.00 - 111.75 (m), 72.91 (t, J = 3.0 Hz)., 62.71, 41.56, 41.54, 40.52, 31.93,
21.75,20.94, HRMS (MALDI) tH8{f Coe10FN,058 [M+H]" 539.1923, SZillfl 539.1925.

R(I-26). AMGEME; mp=70-72°C. '"H NMR (400 MHz, CDCl3) § 7.66 (s, 1), 7.34 — 7.28 (m, 1H), 7.19 (s, 1H),
7.13 (d,J=8.0 Hz, 1H), 7.07 (dd, /= 8.0, 1.6 Hz, 1H), 6.92 (1, J = 8.0 Hz, 2H), 6.07 (dd, J=12.0, 9.2 Hz, 1H), 4.74 (d,
J=44.0Hz, 1H), 4.26 (q, J = 7.2 Hz, 2H), 3.79 (dd, J=17.2, 12.0 Hz, 2H), 3.62 (dd, J = 17.0, 9.2 Hz, 1H), 3.38 — 3.28
(m, 110), 3.23 — 2.86 (m, 2H), 2.50 (s, 3H), 2.30 (s, 3H), 2.29 — 2.22 (m, 1H), 2.14 (s, 1H), 1.88 — 1.76 (m, 2H), 1.34 (t,J
= 7.2 Hz, 3H). *C NMR (100 MHz, CDCl3) §162.64 (d, J = 7.5 Hz), 160.14 (d, J = 7.5 Hz), 153.17, 152.25, 145.23,
135.47, 13426, 131.81, 130.58 (1, J=10.7 Hz), 130.17, 129.75, 129.29, 117.70, 115.77 (1, J= 16.2 Hz), 112.01 - 111.76
(m), 72.90 (t, J = 3.0 Hz), 70.45, 41.55, 40.66, 21.87, 20.96, 14.85. HRMS (MALDI) i+EH Cyols FaN40;8 [M+H]"
553.2079, SEIME 553.2083.

R(I-27). AEEE; mp=69-71°C. '"H NMR (400 MHz, CDCl3) § 7.67 (s, 1H), 7.34 — 7.28 (m, 1H), 7.17 (s, 1H),
7.13(d, J= 8.0 Hz, 1H), 7.10 — 7.04 (n, 1H), 6.91 (t, /= 8.4 Hz, 2H), 6.11 — 6.02 (m, 1H), 4.82 (s, 1H), 4.53 — 4.42 (m,
1H), 3.79 (dd, J = 17.2, 11.2 Hz, 2H), 3.62 (dd, J= 17.2, 9.2 Hz, 1H), 3.32 (d, J = 12.0 Hz, 1H), 3.20 — 2.84 (mn, 2H),
2.51 (s, 3H), 2.30 (s, 410), 2.16 (d, J= 12.8 Hz, 1H), 1.91 — 1.77 (m, 2H), 1.33 (s, 3H), 1.31 (s, 3H). °C NMR (100 MHz,
CDCly) 8162.64 (d, J= 7.5 Hz), 160.14 (d, J= 7.5 Hz), 152.27, 145.22, 135.43, 134.24, 131.80, 130.59 (t, J = 10.6 Hz),
130.03, 130.00, 129.25, 117.68, 115.77 (t, J = 16.3 Hz), 112.00 - 111.75 (m), 76.52, 72.89, 41.57, 40.81, 22.05, 21.72,
20.97. HRMS (MALDI) 518 CiH3FN,058 [M+H]" 567.2236, SZllfE 567.2240.
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(1 -28). AMFEE; mp=106-108°C. '"H NMR (400 MHz, CDCl3) § 7.74 (s, 1H), 7.69 (s, 1H), 7.35 — 7.28 (m, 1H),
6.92 (t, J= 8.4 Hz, 2H), 6.08 (dd, J = 12.0, 9.2 Hz, 1H), 4.84 (d, J= 13.6 Hz, 1H), 4.24 (q,J = 7.2 Hz, 2H), 3.85 — 3.69
(m, 2H), 3.63 (dd, J=17.2,9.2 Hz, 1H), 3.54 (t, J= 12.0 Hz, 1H), 3.43 (d, J= 25.6 Hz, 2H), 2.30 (d, J = 13.6 Hz, 2H),
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2.07 — 1.95 (m, 2H), 1.31 (t, J = 7.2 Hz, 3H). >C NMR (100 MHz, CDCl;) & 172.95, 166.82, 162.61 (d, J = 8.0 Hz),
160.11 (d, J = 8.0 Hz), 155.60, 152.18, 145.40, 130.62 (t, J = 10.0 Hz), 117.95, 117.92, 115.72 (t, J= 16.0 Hz), 112.01 -
111.76 (m), 72.92 (t, J = 3.0 Hz), 70.05, 60.99, 56.05, 45.65, 41.54, 39.21, 32.73, 31.61, 14.45. HRMS (MALDI) &
B Cr3H»F,NyNaOsS [M+Na]: 495.1273, SZfE 495.1270.

(Vs iitig
Sl ey
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A1 -29). FEIRY. "HNMR (400 MHz, CDCLy) § 7.70 (s, 1H), 7.66 (s, 1), 7.31 (dt, J = 12.8, 6.0 Hz, 1H), 6.92 (t,
J=18.0Hz, 2H), 6.08 (t, /= 10.4 Hz, 1H), 4.68 (d, /= 14.0 Hz, 1H), 437 (d, /= 14.0 Hz, 1H), 4.31 — 4.20 (m, 2H), 3.81
(dd, J=17.2,12.0 Hz, 1H), 3.63 (dd, J=17.2, 9.2 Hz, 1H), 3.32 (dt, J = 33.6, 11.6 Hz, 2H), 2.94 (t, J= 12.4 Hz, 1H),
2.22(d, J=13.2 Hz, 2H), 1.94 — 1.73 (m, 2H), 1.29 (t,J = 6.8 Hz, 3H). *C NMR (100 MHz, CDCl3) & 174.32, 162.61 (d,
J=1.6Hz),161.18, 160.11 (d, J = 7.6 Hz), 152.24, 145.21, 142.10, 130.57 (t, J = 10.6 Hz), 117.75, 115.76 (t, J = 16.1
Hz), 111.99 - 111.74 (m), 72.86 (t, J = 3.0 Hz), 70.69, 46.14, 41.98, 41.54, 40.42, 32.84, 31.90, 14.55. HRMS (MALDI)
A CyHpsFaNLO5S [M+H] 449.1453, SEMI{E 449.1455.
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(1 -30). AEGFEME; mp=124-126°C. '"H NMR (400 MHz, CDCl;) 8 7.65 (d, J= 3.6 Hz, 1H), 7.36 — 7.26 (m, 1H),
6.92 (t, J= 8.4 Hz, 2H), 6.07 (dd, J=12.0, 9.2 Hz, 1H), 5.17 (s, 1H), 4.39 (s, 2H), 3.89 — 3.76 (m, 3H), 3.67 — 3.55 (m,
1H), 3.36 —3.27 (m, 1H), 3.00 (s, 2H), 2.29 — 2.16 (m, 5H), 1.88 — 1.71 (m, 2H), 1.34 (t,./ = 6.8 Hz, 3H). "C NMR (100
MHz, CDCls) 8 174.94, 167.50, 167.42, 162.64 (d, J = 7.4 Hz), 160.14 (d, J = 7.3 Hz), 152.26, 145.13, 130.54 (1, J =
10.6 Hz), 117.65, 115.79 (t, J = 16.1 Hz), 111.99 - 111.74 (m), 91.45, 72.87, 63.19, 41.57, 40.80, 32.64, 19.05, 14.37.
HRMS (MALDI)iH B AH Co3HyFaN;058 [M+H] ™ 462.1657, SZill{E 462.1658.
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X (I-53) . AfEAE: mp.= 86M188°C. "HNMR (400 MHz, CDCl3) § 7.66 (s, 1H), 7.36 — 7.24 (m, 2H), 6.91 (t, J =
8.0 Hz, 2H), 6.07 (dd, J=12.0, 8.0 Hz, 1H), 4.99 (dd, J = 12.0, 8.0 Hz, 1H), 4.62 (d, /= 12.0 Hz, 1H), 4.51 (dd, J=20.0,
8.0 Hz, 1H), 3.99 (d, J = 12.0 Hz, 1H), 3.83 — 3.73 (m, 2H), 3.38 — 3.20 (m, 2H), 2.87 (ddd, J = 13.2, 12.0, 4.0 Hz, 1H),
2.19 (q, J = 12.0, 8.4 Hz, 2H), 2.02 — 1.68 (m, 2H), 1.17 (td, J= 7.2, 1.6 Hz, 3H). °C NMR(100 MHz, CDCl;) & 174 .29
(d, J=11.3 Hz), 165.84 (d, J=20.7 Hz), 162.63 (d, J= 7.6 Hz), 160.13 (d, J= 7.6 Hz), 152.28, 145.21 (d, J= 2.4 Hz),
130.56 (t, J = 10.6 Hz), 117.68 (d, J= 8.7 Hz), 115.78 (t, J = 16.3 Hz), 111.97 (d, J = 5.9 Hz), 111.77 (d, J = 5.9 Hz),
103.34 (d, J = 38.4 Hz), 72.87, 65.81 (d, J = 12.4 Hz), 64.21 (d, J=41.2 Hz), 46.12 (d, J = 32.9 Hz), 42.59, 42.19 (d, J =
38.0 Hz), 41.58, 32.36, 31.65, 15.21. HRMS(MALDI)it 8{E C,,H,3BrF,N;0,S [M+H]" : 526.0606, SZII{H 526.0604.
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R (I1-59) . [, mp.=121"123°C. 'H NMR (400 MHz, CDCl3) § 7.55 (s, 1H), 7.21 — 7.16 (m, 2H), 7.15 — 7.07
(m, 3H), 7.01 (s, 1H), 6.84 (t, J = 8.4 Hz, 2H), 5.99 (dd, J = 12.0, 9.2 Hz, 1H), 3.96 (m, 4H), 3.71 (dd, J = 17.2, 12 Hz,
1H), 3.53 (dd, J=17.2, 9.2 Hz, 1H), 3.15 — 3.03 (m, 1H), 2.72 (t, J = 12.0 Hz, 2H), 2.20 (s, 3H), 1.86 (s, 2H), 138 (s,
2H), 123 (t, J= 7.1 Hz, 3H). *C NMR (100 MHz, CDCls) & 174.88, 170.07, 162.55 (d, J = 7.6 Hz), 160.05 (d, J=7.5
Hz), 153.67, 152.17, 144.94, 136.42, 133.92, 130.79 — 130.27 (m), 130.06, 127.32, 125.60, 117.54, 11422, 111.88 (d, J
= 5.8 Hz), 111.68 (d, J = 5.6 Hz), 72.76 (d, J = 3.8 Hz), 69.83, 41.47, 40.44, 32.01, 20.14, 15.32. HRMS(MALDI)it+&
B CroH»oF,N3NaOsS [M+Na]" :560.1790, =Zill{ 560.1790.

)

R T-60). AMEE: mp.=123"124°C. "H NMR (400 MHz, CDCl3) 6 7.56 (d, J=3.5 Hz, 1H), 7.25 (dd, J=8.4, 6.4
Hz, 1H), 7.19 (s, 2H), 7.18 — 7.11 (m, 1H), 7.02 (s, 1H), 6.98 (t,.J = 6.2 Hz, 1H), 6.85 (t, J = 8.0 Hz, 2H), 6.10 — 5.91 (m,
1H), 4.63 (d, J=12.4 Hz, 1H), 3.94 — 3.82 (m, 1H), 3.73 (dd, J = 16.4, 4.0 Hz, 1H), 3.66 (s, 2H), 3.54 (ddd, J=172,9.2,
2.4 Hz, 1H), 3.18 (tdd, J = 14.8, 7.2, 3.6 Hz, 1H), 3.12 — 3.02 (m, 1H), 2.81 — 2.68 (m, 1H), 2.26 (s, 3H), 2.08 (d, J =
14.4 Hz, 1H), 1.96 (d, J = 10.4 Hz, 1H), 1.75 — 1.52 (m, 3H), 1.50 — 1.38 (m, 1H), 1.19 (t, J = 7.2 Hz, 1H). °C NMR
(100 MHz, CDCl3) § 174.40, 174.16, 165.17, 164.81, 163.91 (d, J = 6.2 Hz), 160.00, 159.42, 145.68, 141.94, 134.78,
131.20, 130.08, 129.68, 128.59, 126.78, 125.40, 124.92 (d, J = 8.3 Hz), 124.07, 104.20, 61.51, 51.40, 44.95, 42.19 —
41.80 (m), 40.45, 38.61, 32.52, 31.68, 21.75, 14.37. HRMS(MALDI) i £ 8 CyoH,0F,N3NaO;S [M+Na]' :560.1790, 5
M{E 560.1792.
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K (T-63) . AMEE: m.p.=1200 122°C. "H NMR (400 MHz, CDCl5)  7.66 (s, 1H), 7.46 (d, J= 2.8 Hz, 1H), 7.38 —
7.27 (m, 2H), 7.26 — 7.16 (m, 1H), 7.07 (s, 1H), 6.94 (t, J = 8.4 Hz, 2H), 6.14 — 6.03 (m, 1H), 4.24 (d, J= 12.4 Hz, 1H),
4.15-4.06 (m, 2H), 3.81 (dd, J=21.2, 8.8 Hz, 2H), 3.63 (dd, J=17.6, 9.6 Hz, 1H), 3.23 (d, J=11.6 Hz, 1H), 2.94 (t,J =
12.8 Hz, 2H), 1.63 (q, J= 12.4 Hz, 2H), 1.34 (t, J= 7.2 Hz, 3H), 1.26 (d, J= 16.8 Hz, 2H). °*C NMR (100 MHz, CDCl;)
5 174.86, 168.68, 162.68 (d, J= 7.5 Hz), 160.18 (d, J= 7.4 Hz), 154.94, 152.28, 145.12, 135.01, 132.40, 131.87, 130.86,
130.58 (t, J = 10.6 Hz), 128.60, 117.70, 112.02, 111.77, 11125, 72.92, 70.44, 41.60, 40.56, 32.17, 15.42.
HRMS(MALDI) 51 CogHasCLFN;058 [M+H]" 1 592.1035, S2illfE 592.1041.
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X T-64) . AEEK; mp.=74~75°C. 'H NMR (400 MHz, CDCls) § 7.68 — 7.60 (m, 3H), 7.40 — 7.36 (m, 3H), 7.30
(ddt, J = 8.4, 6.4, 2.0 Hz, 1H), 6.91 (td, J = 8.4, 2.8 Hz, 2H), 6.07 (ddd, J = 12.0, 9.2, 5.2 Hz, 1H), 4.78 (dd, J = 50.8,
13.6 Hz, 1H), 4.33 — 422 (m, 2H), 3.86 — 3.66 (m, 2H), 3.61 (dt, J=17.2, 8.4 Hz, 1H), 3.39 — 3.27 (m, 1H), 3.10 (tdd, J
=144, 11.6, 2.8 Hz, 1H), 3.30 — 2.90 (m, 1H), 2.28 (dd, J = 23.6, 13.2 Hz, 1H), 2.12 (d, J = 10.4 Hz, 1H), 2.01 — 1.78
(m, 2H), 1.37 — 1.30 (m, 3H). °C NMR (100 MHz, CDCl3) & 174.36 (d, J=41.1 Hz), 163.51, 163.08, 160.14 (d, J= 7.5
Hz), 152.18, 151.96, 145.22 (d, J = 2.0 Hz), 130.99 (d, J = 7.6 Hz), 130.58 (t, J = 10.6 Hz), 130.20 (d, J = 1.6 Hz),
128.83 (d, J= 2.9 Hz), 126.15 (d, J = 2.7 Hz), 117.70 (d, J = 6.8 Hz), 115.77 (t, J = 16.2 Hz), 111.97 (d, J = 5.8 Hz),
111.78 (d, J = 5.6 Hz), 73.06 — 72.63 (m), 70.67, 46.11, 45.33, 41.54, 40.52 (dd, J = 38.6, 9.6 Hz), 32.97, 32.50 — 31.83
(m), 14.76 (d, J= 20.8 Hz). HRMS(MALDI)#+5HH C,7Hy6F,NNaO3S [M+Na]' :547.1586, SZ{E 547.1583.

s F
-0
¢
& (I1-78) . EAHEE; mp=78-80 °C.'HNMR (400 MHz, CDCl3) § 7.71 — 7.55 (m, 1H), 7.34 — 7.20 (m, 3H), 7.12 (t,
J=6.8 Hz, 2H), 6.91 (t, J = 8.4 Hz, 2H), 6.06 (q, J = 10.4 Hz, 1H), 497 (dd, J = 8.0, 1.2 Hz, 1H), 4.65 (dd, J = 36.0,
13.6 Hz, 1H), 4.12 — 3.93 (m, 2H), 3.88 — 3.70 (m, 2H), 3.62 (dd, J=19.6, 9.2 Hz, 1H), 3.21 (d, J = 11.2 Hz, 1H), 3.15
(s, 3H), 2.76 (t, J = 12.4 Hz, 1H), 2.43 — 2.27 (m, 3H), 2.09 (t, J = 20.0 Hz, 2H), 1.95 — 1.70 (m, 2H), 0.91 (t, /= 6.8 Hz,
3H). >C NMR (100 MHz, CDCl3) & 174.84, 169.95 — 169.10 (m), 162.63 (d, J= 7.4 Hz), 160.13 (d, J = 7.7 Hz), 152.22,
145.02 (d, J=14.6 Hz), 137.01, 132.23, 130.54 (t, J = 10.6 Hz), 129.79 (d, J = 6.1 Hz), 129.49 — 129.21 (m), 128.76 (d,
J=69Hz),128.62 (d,J=7.2 Hz), 117.64 (d, J= 8.3 Hz), 115.86 (d, J = 16.2 Hz), 111.96 (d, J= 5.8 Hz), 111.77 (d, J =
5.7 Hz), 72.86, 64.66 (d, J= 8.4 Hz), 56.16 (d, J = 10.1 Hz), 45.43 (d, /= 8.2 Hz), 41.62 (d, J = 14.2 Hz), 40.47, 32.19 (1,
J=39.6 Hz), 21.12, 15.07. HRMS(MALDI)IH 5 {& CsoHs F2N3NaOsS [M+Na]" :574.1946, SZill{E 574.1947.
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R A-81) .AGEE; mp.=_82-84°C. '"H NMR (400 MHz, CDCl3) 5 7.63 (s, 1H), 7.48 (td, J= 7.2, 1.6 Hz, 1H), 7.34 —
7.27 (m, 1H), 7.25 - 7.21 (m, 1H), 7.17 = 7.10 (m, 1H), 7.05 (ddd, J = 10.4, 8.0, 1.2 Hz, 1H), 6.95 — 6.87 (m, 3H), 6.06
(dd, J=12.0,9.2 Hz, 1H), 4.21 (s, 1H), 4.12 (qd, J = 7.2, 1.6 Hz, 1H), 4.04 (q, J = 7.2 Hz, 2H), 3.78 (dd, J=17.2, 12.0
Hz, 1H), 3.60 (dd, J=17.2, 9.2 Hz, 1H), 3.26 — 3.12 (m, 1H), 2.89 (t, J = 12.4 Hz, 2H), 2.00 (s, 2H), 1.57 (s, 2H), 1.31
(td, J= 6.8, 2.8 Hz, 3H). "°C NMR (100 MHz, CDCl3) 8 174.98, 169.39, 161.38 (dd, J = 251.5, 7.6 Hz), 160.49, 158.02,
153.00, 152.26, 145.04, 131.10 (d, J = 3.6 Hz), 130.56 (t, J = 10.6 Hz), 128.95 (d, J = 8.3 Hz), 124.01 (d, J = 3.3 Hz),
122.28 (d, J = 14.4 Hz), 117.70, 115.98 — 115.36 (m), 111.99, 111.74, 108.77, 72.86, 70.10, 41.54, 40.57, 32.11, 15.36.
HRMS(MALDI)# 518 CosHasF3NsNaO;S [M+Na]” :564.1539, Sl 564.1534.
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R (1-134) B OERY. 'H NMR (400 MHz, CDCl3) § 7.36 — 7.28 (m, 1H), 7.00 (s, 1H), 6.96 — 6.89 (m, 2H), 6.61
(dd, J=16.8, 10.6 Hz, 1H), 6.28 (dd, J=16.8, 1.6 Hz, 1H), 6.13 (dd, J = 12.0, 9.2 Hz, 1H), 5.69 (dd, J = 10.6, 2.0 Hz,
1H), 4.81 — 4.69 (m, 1H), 4.15 — 4.04 (m, 1H), 3.87 (dd, J=17.6, 12.0 Hz, 1H), 3.68 (dd, J=17.4, 9.2 Hz, 1H), 3.28 —
3.13 (m, 1H), 3.07 (tt, J = 11.6, 3.6 Hz, 1H), 2.86 — 2.73 (m, 1H), 2.12 (d, J = 13.2 Hz, 2H), 1.75 — 1.64 (m, 2H).
HRMS(MALDI)iHEAE Cr0HaFaN;0,8 [M+H]™: 404.1239, SEWI{HE 404.1242.
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K (1-135) . [AAEE; mp.=81-83°C. 'H NMR (400 MHz, CDCls) 5 7.58 (d, J= 11.6 Hz, 1H), 7.35 — 7.27 (m, 1H),
7.01 — 6.98 (m, 1H), 6.96 — 6.89 (m, 2H), 6.12 (dd, = 12.0, 9.2 Hz, 1H), 5.70 (d, J = 11.6 Hz, 111), 4.72 (d, J = 13.6 Hz,
1H), 3.97 — 3.82 (m, 3H), 3.72 — 3.64 (m, 2H), 3.26 — 3.12 (m, 1H), 3.07 — 3.01 (m, 1), 2.83 — 2.69 (m, 1H), 2.12 —
2.07 (m, 2H), 1.72 — 1.65 (m, 2H), 1.33 (t, /= 7.2 Hz, 3H). *C NMR (100 MHz, CDCl5) § 166.21, 162.54 (d, J = 7.6
Hz), 161.80, 161.20, 160.04 (d, J = 7.5 Hz), 156.72, 153.31, 130.75 (t, J = 10.6 Hz), 115.34 (t, J = 16.0 Hz), 114.32,
111.96 (d, J= 5.9 Hz), 111.77 (d, J = 5.2 Hz), 95.55, 73.94, 67.45, 46.44 — 44.90 (m), 40.56, 38.69, 32.15, 31.33, 27.06,

14.72. HRMS(MALDI)#5{E  CooHouFoN3O;S[M+H]" : 448.1501, SEWll{H 448.1501,
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R-1). A EEE; mp=96-98°C. 'H NMR (400 MHz, CDCls) & 7.66 (s, 1H), 7.35 — 7.27 (m, 1H), 6.92 (t, J = 8.0
Hz, 2H), 6.07 (dd, J = 12.0, 9.2 Hz, 1H), 4.84 (t, J = 5.6 Hz, 1), 4.69 (d, J= 13.6 Hz, 1H), 4.02 (d, J = 13.6 Hz, 1H),
3.80 (dd, J=17.2,12.0 Hz, 1H), 3.63 (dd, J=17.2, 9.2 Hz, 1H), 3.42 (d, J = 2.4 Hz, 6H), 3.35 — 3.27 (m, 1H), 3.20 (t,J
=12.8 Hz, 1H), 2.79 (t, J = 12.8 Hz, 1H), 2.71 (t, J = 5.2 Hz, 2H), 2.18 (t, J = 13.6 Hz, 2H), 1.87 — 1.68 (m, 2H). °C
NMR (100 MHz, CDCly) & 174.62, 167.84, 162.62 (d, J = 7.6 Hz), 160.12 (d, J = 7.5 Hz), 152.26, 145.18, 130.55 (t, J =
10.7 Hz), 117.66, 115.77 (t, J=16.1 Hz), 111.98 - 111.73 (m), 103.33, 72.85 (t, J = 3.0 Hz), 54.82, 54.58, 45.76, 41.56
(d, J = 2.4 Hz), 41.44, 40.50, 37.75, 32.80, 32.09. HRMS (MALDI)it 5 {H C,,H,5F,N;NaO,S [M+Na]" 488.1426, 5
M 488.1426.
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R(I-2). FEWECRY. 'H NMR (400 MHz, CDCly) § 7.69 (s, 1H), 7.38 — 7.30 (m, 1H), 6.95 (t, J = 8.0 Hz, 2H), 6.10
(dd, J=12.0,9.2 Hz, 1H), 4.98 (t, J= 5.6 Hz, 1H), 4.73 (d, /= 13.6 Hz, 1H), 4.11 (d, /= 12.0 Hz, 1H), 3.89 — 3.72 (m,
3H), 3.70 — 3.57 (m, 3H), 3.39 — 3.29 (m, 1H), 3.23 (, J=12.8 Hz, 1H), 2.86 — 2.69 (m, 3H), 2.20 (s, 2H), 1.93 — 1.71
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(m, 2H), 1.25 (t, J = 7.2 Hz, 6I). "C NMR (100 MHz, CDCl3)  174.67, 168.07, 162.62 (d, J = 7.6 Hz), 160.12 (d, J =
7.7 Hz), 152.29, 145.16, 130.55 (t, J = 10.6 Hz), 117.60, 115.78 (t, /= 16.1 Hz), 111.98 - 111.73 (m), 101.72, 72.85 (t, J
= 3.0 Hz), 63.35, 63.15, 45.96, 41.57, 41.45, 40.57, 38.76, 32.81, 32.20, 15.40, 15.38. HRMS (MALDI)i} 514
Cr4HoF>N3NaQ,S [M+Na]" 516.1739, SEJIE 516.1738.
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A(I-3). FEHEIRY. 'H NMR (400 MHz, CDCls) § 7.66 (s, 1H), 7.35 — 7.26 (m, 1H), 6.92 (t, J = 8.0 Hz, 2H), 6.07
(dd, J=12.0, 9.2 Hz, 1H), 4.93 — 4.87 (m, 1H), 4.73 — 4.63 (m, 1H), 409 — 4.01 (m, 1H), 3.80 (dd, J=17.2, 12.0 Hz,
1H), 3.76 — 3.68 (m, 1H), 3.67 — 3.54 (m, 2H), 3.42 (d, J= 3.2 Hz, 3H), 3.35 — 3.26 (m, 1H), 3.25 — 3.16 (m, 1H), 2.85 —
2.76 (m, 1H), 2.76 — 2.66 (m, 2H), 2.23 — 2.13 (m, 2H), 1.86 — 1.67 (m, 2H), 1.22 (t, J = 7.2 Hz, 3H). °C NMR (100
MHz, CDCl5) § 174.66, 168.06, 162.63 (d, J = 7.6 Hz), 160.13 (d, J = 7.6 Hz), 152.27, 145.16, 130.54 (t, J = 10.6 Hz),
117.63, 115.77 (t, J = 16.2 Hz), 111.98 - 111.73 (m), 102.54, 72.86 (t, J = 3.0 Hz), 63.45, 54.52, 45.90, 41.56, 41.49,
40.52, 38.16, 32.80, 32.10, 15.35 (d, J = 2.9 Hz). HRMS (MALDI) 1518 Co3HygFoN30,S [M+H]™: 480.1763 , Szl
{H 480.1761.
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(I -4). FEHELRY. 'H NMR (400 MHz, CDCls) & 7.70 (s, 1H), 7.39 — 7.31 (m, 1H), 6.95 (t, J = 8.0 Hz, 2H), 6.11
(dd, J=12.0,9.2 Hz, 1H), 4.98 (q, J = 4.8 Hz, 1H), 4.77 — 4.69 (m, 1H), 4.15 — 4.08 (m, 1H), 3.90 — 3.73 (m, 2H), 3.70
—3.58 (m, 3H), 3.54 — 3.46 (m, 1H), 3.39 — 3.29 (m, 1H), 3.23 (t, J = 12.8 Hz, 1H), 2.86 — 2.70 (m, 3H), 2.20 (s, 2H),
1.84 (s, 2H), 1.64 (q, J = 7.2 Hz, 2H), 125 (t, J = 7.2 Hz, 3H), 0.99 — 0.92 (m, 3H). °C NMR (100 MHz, CDCls) $
174.66, 168.08, 162.60 (d, J=7.7 Hz), 160.10 (d, J = 7.5 Hz), 152.27, 145.14, 130.54 (t,J = 10.6 Hz), 117.62, 115.76 (t,
J=16.2Hz), 111.96 - 111.71 (m), 101.80 (d, J= 7.1 Hz), 72.82 (t,J= 2.9 Hz), 69.43 (d,J=16.3 Hz), 63.15 (d, J =202
Hz), 45.95 (d, J = 6.2 Hz), 41.55, 41.42 (d, J = 4.0 Hz), 40.55 (d, J = 3.1 Hz), 38.65, 32.80, 32.17, 23.09, 15.37 (d, J =
2.9 Hz), 10.63 (d, /= 2.2 Hz). HRMS (MALDI)i+ & {H C,sH; F,N:NaQ,S [M+Na]" 530.1896, SZll{E 530.1899.

O
PO

A(I-5). FEHEPRYY. 'H NMR (400 MHz, CDCls) 8 7.70 (s, 1H), 7.38 (t, J = 4.8 Hz, 4H), 7.35 — 7.32 (m, 2H), 6.96 (t,
J=8.0Hz, 2H), 6.11 (dd, J=12.0, 9.2 Hz, 1H), 5.15 (t, J= 5.6 Hz, 1H), 4.81 — 4.70 (m, 2H), 4.64 (dd, /= 11.6, 4.8 Hz,
1H), 4.08 (d, J = 13.6 Hz, 1H), 3.90 — 3.75 (m, 2H), 3.71 — 3.60 (m, 2I), 3.31 (d, J = 4.4 Hz, 1H), 3.19 (g, J= 12.0 Hz,
1H), 2.92 — 2.73 (m, 3H), 2.19 (d, J = 13.6 Hz, 2H), 1.89 — 1.68 (m, 2H), 1.27 (t, J= 7.2 Hz, 3H). °C NMR (100 MHz,
CDCls) §174.64, 167.91, 162.64 (d, J = 7.6 Hz), 160.14 (d, J = 7.6 Hz), 152.30, 145.18, 137.99, 130.55 (t, J = 10.6 Hz),
128.40, 127.83, 127.75, 127.69, 117.60, 115.80 (t, /= 16.2 Hz), 111.99 - 111.74 (m), 101.52, 72.86 (t, /= 3.2 Hz), 69.35,
63.09, 45.92, 41.58, 40.52, 38.70, 32.69, 32.00, 15.40, 15.38. HRMS (MALDI)i# {8 CaxHs F,N;NaO,S [M+Na]
530.1896, SEI{E 530.1897.
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N N {

o N-o
R(I-6). B[R, mp=58-60°C. 'H NMR (400 MHz, CDCly) & 7.66 (s, 1H), 7.34 — 7.27 (m, 1H), 6.92 (t, J = 8.0
Hz, 2H), 6.07 (dd, J = 12.0, 9.2 Hz, 1H), 4.74 (d, J = 13.6 Hz, 1H), 4.51 (dd, /= 15.2, 8.0 Hz, 1H), 4.10 (dd, J = 25.2,
13.6 Hz, 1H), 3.81 (dd, J = 17.2, 12.0 Hz, 1H), 3.63 (dd, J = 17.2, 9.2 Hz, 1H), 3.42 (d, J = 6.8 Hz, 6H), 3.32 (s, 1H),
3.19 (dd, J=22.8, 11.4 Hz, 1H), 3.05 (q, J = 7.2 Hz, 1H), 2.89 — 2.69 (m, 1H), 2.21 (dd, J = 27.9, 12.8 Hz, 2H), 1.92 —
1.65 (m, 2H0), 1.16 (dd, J = 7.2, 3.2 Hz, 3H). °C NMR (100 MHz, CDCl3) & 175.00, 172.25, 162.64 (d, J = 7.8 Hz),
160.14 (d, J = 7.5 Hz), 152.27, 145.15, 130.55 (t, J = 10.6 Hz), 117.63, 115.79 (t, J = 16.1 Hz), 111.99 - 111.74 (m),

107.72, 72.88, 56.80, 53.75, 45.82, 41.84, 41.59, 40.78, 39.44, 3295, 32.38, 13.81. HRMS (MALDI)t & 14
Ca3H,7F>N3NaO4S [M+Na] 502.1583, SZil{E 502.1583.

/
N N d
o N-o [
R(I-7). FEWELRY. 'H NMR (400 MHz, CDCls) & 7.66 (s, 1H), 7.38 — 7.24 (m, 1H), 6.92 (t, J = 8.0 Hz, 2H), 6.07
(dd, J=12.0,9.2 Hz, 1H), 4.74 (dd, /= 32.8, 13.6 Hz, 1H), 4.48 (dd, J = 8.0, 5.6 Hz, 1H), 4.23 —4.10 (m, 1H), 3.80 (dd,
J=172,12.0 Hz, 1H), 3.63 (dd, J=17.2, 9.2 Hz, 1H), 3.45 — 3.34 (m, 6H), 3.34 — 3.26 (m, 1H), 3.26 — 3.15 (m, 1H),
3.02 —2.93 (m, 1H), 2.92 — 2.73 (m, 1H), 2.29 — 2.12 (m, 2H), 1.91 — 1.59 (m, 4H), 0.92 — 0.81 (m, 3H). *C NMR (100
MHz, CDCl3) § 175.09, 171.50, 162.63 (d, J= 7.5 Hz), 160.13 (d, J = 7.6 Hz), 152.29, 145.17, 130.55 (t, J = 10.6 Hz),
117.61, 115.77 (1, J = 16.1 Hz), 111.98 - 111.73 (m), 107.37, 72.86 (t, J = 3.0 Hz)., 56.82, 53.99, 46.89, 41.95, 41.56,

40.83, 40.51, 32.99, 32.47, 22.10, 11.63. HRMS (MALDI)i+5{E Cy3H,FoN:sNaO,S [M+Na]™ 516.1739, Szill{E
516.1742.

A(I-8). FEEIRY. 'HNMR (400 MHz, CDC13) & 7.66 (d, J = 3.6 Hz, 1H), 7.34 — 7.26 (m, 1H), 6.92 (t, J= 8.0 Hz,
2H), 6.07 (dd, J=12.0, 9.2 Hz, 1H), 4.82 — 4.63 (m, 1H), 4.46 (dd, J= 8.4, 2.0 Hz, 111), 4.16 (dd, J = 18.8, 14.4 Hz, 1H),
3.80 (dd, J=16.8, 12.0 Hz, 1H), 3.63 (dd, J = 17.2, 9.2 Hz, 1H), 3.41 (d, J = 2.8 Hz, 3H), 3.37 (s, 1H), 3.34 — 3.25 (m,
1H), 3.25 — 3.15 (m, 1H), 3.09 — 3.00 (m, 1H), 2.93 — 2.70 (m, 1H), 2.28 — 2.13 (m, 2H), 1.94 (s, 2H), 1.80 — 1.69 (m,
2H), 1.58 — 1.47 (m, 1H), 1.43 — 1.33 (m, 1H), 1.33 — 1.17 (m, 2H), 0.98 — 0.88 (m, 3H). *C NMR (100 MHz, CDCl;)
8175.10, 171.63, 162.63 (d, J = 7.5 Hz), 160.13 (d, J = 7.7 Hz), 152.29, 145.17, 130.54 (t, J = 10.6 Hz), 117.68, 115.78
(t, J=16.2 Hz), 111.98 - 111.73 (m), 107.51, 77.39, 77.07, 76.75, 72.86, 56.86, 53.97, 46.03, 45.19, 41.96, 41.55, 40.84,
33.18, 31.07,22.61, 20.42, 14.16. HRMS (MALDI)it E{f C,sH; F,N;NaO,S [M+Na]™ 530.1896, SZJll{E 530.1899.

FR(L-9). FEHARY. "HNMR (400 MHz, CDCly) § 7.66 (d, J= 4.0 Hz, 1H), 7.34 — 7.27 (m, 1H), 6.92 (t, J= 8.0 Hz,
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2H), 6.07 (dd, J=12.0, 9.2 Hz, 1H), 4.73 (dd, J=42.0, 13.2 Hz, 1H), 4.46 (dd, J= 8.0, 3.6 Hz, 1H), 4.16 (t, /= 16.7 Hz,
1H), 3.80 (dd, J = 17.2, 12.0 Hz, 1H), 3.63 (dd, J = 17.2, 9.2 Hz, 1H), 3.47 (s, 1H), 3.44 — 3.39 (m, 3H), 3.37 (s, 1H),
3.35-3.27 (m, 1H), 3.26 — 3.15 (m, 1H), 3.06 — 2.99 (m, 1H), 2.93 —2.72 (m, 1H), 2.18 (t, /= 15.6 Hz, 2H), 1.98 — 1.86
(m, 1H), 1.83 — 1.68 (m, 2H), 1.62 — 1.52 (m, 1H), 1.40 — 1.11 (m, 5H), 0.88 (t, J = 7.2 Hz, 3H). °C NMR (100 MHz,
CDCly) & 174.72, 171.65, 162.63 (d, J= 7.5 Hz), 160.14 (d, J= 7.7 Hz), 152.28, 145.16, 130.54 (t,J = 10.6 Hz), 117.67,
115.78 (t,J = 16.3 Hz), 111.98 - 111.73 (m), 107.52, 72.87, 56.87, 53.95, 46.03, 45.36, 41.98, 41.56, 40.85, 33.01, 32.50,
29.41,28.71,22.83, 13.99. HRMS (MALDI)#5/H C,sH33F,NsNaO,S [M+Na]™ 544.2052, SZW{E 544.2055.

A(I-10). A EFEE; mp=69-71°C. 'HNMR (400 MHz, CDCl3) § 7.68 — 7.56 (m, 1H), 7.38 (d, J= 5.6 Hz, 2H), 7.36
—7.26 (m, 4H), 6.91 (t, J = 8.4 Hz, 2H), 6.05 (g, J = 11.2 Hz, 1H), 4.98 (d, J = 8.0 Hz, 1H), 4.65 (dd, J = 40.0, 13.6 Hz,
1H), 4.11 — 3.96 (m, 2H), 3.85 — 3.68 (m, 1H), 3.67 — 3.55 (m, 1H), 3.54 — 3.48 (m, 3H), 3.25 — 3.16 (m, 2H), 3.14 (d, J
= 2.4 Hz, 3H), 2.77 (s, 1H), 2.16 — 2.04 (m, 1H), 1.87 (d, J = 12.8 Hz, 1H), 1.82 — 0.77 (m, 2H). °C NMR (100 MHz,
CDCly) & 174.72, 169.09, 162.63 (d, J= 7.4 Hz), 160.13 (d, J= 7.4 Hz), 152.19, 144.95, 135.33, 130.54 (t, J= 10.7 Hz),
128.84, 128.76, 127.50, 117.67, 117.59, 115.78 (t, J = 16.0 Hz), 111.99 - 111.74 (m), 107.42, 107.30, 72.86, 56.56,
55.50, 53.15, 45.43, 41.76, 41.55, 40.44, 32.22, 31.77. HRMS (MALDI)i+ 518 CosHyoF,N3NaO,S [M+Na]' 564.1739,
SEE 564.1738.

o/\é ] .
N N \
o N-o [
R(I-11). FEFEE; mp.=126-128°C. '"H NMR (400 MHz, CDCl3) & 7.69 (s, 1H), 7.38 — 7.31 (m, 1H), 6.95 (t, J =
8.4 Hz, 2H), 6.11 (dd, J=12.0, 9.2 Hz, 1H), 4.77 (d, J = 13.2 Hz, 1H), 4.14 (dd, J = 14.4, 7.4 Hz, 1H), 4.05 — 3.94 (m,
4H), 3.84 (dd, J = 17.2, 12.0 Hz, 1H), 3.66 (dd, J=17.2, 9.2 Hz, 1H), 3.39 — 3.29 (m, 1H), 3.24 (t, J = 12.8 Hz, 1H),
2.89 — 2,75 (m, 3H), 2.22 (s, 2H), 1.81 (dd, J=28.8, 13.6 Hz, 2H), 1.52 (s, 3H). °C NMR (100 MHz, CDCl;) & 174.79,
167.48, 162.61 (d, J = 7.5 Hz), 160.11 (d, J = 7.5 Hz), 152.26, 145.15, 130.56 (t, J = 10.7 Hz), 117.69, 115.76 (t, J =

16.2 Hz), 111.98 - 111.73 (m), 108.71, 72.85 (1, J = 3.0 Hz), 64.78, 64.74, 46.49, 43.10, 41.55, 41.41, 40.51, 32.82,
32.15, 24.66. HRMS (MALDI)i+ 548 Cp3H,5FoN3NaO,S [M+Na]" 500.1426, SZ¥ll{E 500.1425.

P
fe) F
&
0 N-o
(I -12). FEHEARY. 'H NMR (400 MHz, CDCly) 8 7.69 (s, 1H), 7.37 — 7.31 (m, 1H), 6.95 (t, J = 8.0 Hz, 2H), 6.10
(dd, J=12.0, 9.2 Hz, 1H), 4.76 (d, J= 12.8 Hz, 1H), 4.32 — 4.18 (m, 1H), 4.14 — 4.06 (m, 2H), 3.84 (dd, /=172, 12.0
Hz, 1H), 3.66 (dd, J=17.2, 9.2 Hz, 1H), 3.54 — 3.40 (m, 1H), 3.38 — 3.29 (m, 1H), 3.24 (s, 1H), 2.86 (s, 1H), 2.85 —2.76
(m, 2H), 2.21 (s, 2H), 1.81 (dd, J = 32.4, 12.7 Hz, 2H), 1.52 (d, J = 21.2 Hz, 3H), 1.32 (d, J = 6.0 Hz, 3H). °C NMR
(100 MHz, CDCl3) § 174.79, 167.64, 162.61 (d, J = 7.6 Hz), 160.11 (d, J = 7.5 Hz), 152.27, 145.14, 130.56 (t, J = 10.6

Hz), 117.68, 115.76 (1, J= 16.1 Hz), 111.97 - 111.72 (m), 108.95, 72.84, 70.98, 46.49, 44.05, 43.30, 41.54, 41.39, 40.49,
32.77, 32.16, 24.83, 18.26. HRMS (MALDI)i1 52 /8 Cy4H3F,N3NaO,S [M+Na]' 514.1583, Sz¥llfH 514.1580.
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KA-18). EBHFEOHIRY). 'H NMR (400 MHz, CDCly) 6 7.65 (s, 1H), 7.31 (tt, J = 8.4, 6.6 Hz, 1H), 6.92 (1, J=8.3 Hz,
2H), 6.07 (dd, J = 12.0, 9.2 Hz, 1H), 5.07 (q, J = 5.6 Hz, 1H), 4.72 — 4.61 (m, 1H), 4.04 — 3.90 (m, 3H), 3.80 (dd, J =
17.1,12.0 Hz, 1H), 3.63 (dd, J=17.1, 9.2 Hz, 1H), 3.44 (d, J= 2.8 Hz, 3H), 3.31 (tt, /= 11.4, 3.9 Hz, 1H), 3.21 (t, J =
11.9 Hz, 1H), 2.86 — 2.68 (m, 3H), 2.24 — 2.12 (m, 2H), 1.87 — 1.66 (m, 2H). °C NMR (100 MHz, CDCl;) § 174.53,
167.10 (d, J= 2.5 Hz), 162.67 (d, J = 7.6 Hz), 160.17 (d, J = 7.5 Hz), 152.31, 145.23 (d, J = 3.6 Hz), 130.61 (t, /= 10.6
Hz), 122.47 (q, J = 278.2 Hz), 117.77 (d, J = 3.5 Hz), 115.80 (t, J = 16.3 Hz), 112.00 (d, /= 5.8 Hz), 111.81 (d, /= 5.9
Hz), 102.94 (d, J = 7.3 Hz), 72.90, 64.75 — 63.33 (m), 54.71 (d, J = 20.6 Hz), 45.71 (d, J= 3.0 Hz), 41.57, 41.49 (d, J =
3.8 Hz), 40.47 (d, /= 8.5 Hz), 37.69 (d, J = 20.2 Hz), 32.73, 32.05. HRMS(MALDI)i & {l C,3H,,FsN;NaO,S[M+Na]" :
556.1300, SCI{E 556.1301.

Ay,

X UI-19) . REOHRY. 'H NMR (400 MHz, CDCly) 8 7.66 (s, 1H), 7.42 — 7.19 (m, 1H), 6.92 (t, J = 8.2 Hz, 2H),
6.07 (dd, J=11.9, 9.1 Hz, 1H), 5.12 (q, J = 5.2 Hz, 1H), 4.68 (d, J = 13.3 Hz, 1H), 4.05 — 3.90 (m, 3H), 3.86 — 3.69 (mm,
2H), 3.69 — 3.55 (m, 2H), 3.31 (tt, J=11.4, 3.9 Hz, 1H), 3.21 (t, J = 12.6 Hz, 1H), 2.86 — 2.67 (m, 3H), 2.19 (t, J = 13.7
Hz, 2H), 1.88 — 1.64 (m, 2H), 1.27 — 1.20 (m, 3H). °C NMR (100 MHz, CDCl3) § 174.53, 171.20, 167.21, 162.66 (d, J =
7.6 Hz), 160.16 (d, J = 7.7 Hz), 152.31, 145.22 (d, J = 4.2 Hz), 130.59 (t, /= 10.6 Hz), 123.87 (q, J=278.1 Hz), 117.73
(d, J=6.2 Hz), 11581 (t, J = 16.2 Hz), 111.99 (d, J = 5.7 Hz), 111.80 (d, J = 5.6 Hz), 102.01 (d, J = 9.7 Hz), 72.90,
64.58 — 63.56 (m), 63.42 (d, J=17.7 Hz), 45.80, 41.55 (d, J = 7.6 Hz), 40.51 (d, /= 6.4 Hz), 38.19 (d, J = 6.6 Hz), 32.73
(d, J=6.6 Hz), 32.10, 15.16. HRMS(MALDDT HfH C»4H,eFsNsNaO,4S [M+Na] " :570.1456, SEMI{E 570.1455.

o
Cron
-0
¢

R (II-21) . AR, 'HNMR (400 MHz, CDCLs) & 7.68 (s, 1H), 7.36 — 7.30 (m, 1H), 6.99 — 6.88 (m, 2H), 6.09
(dd, J=12.0, 9.2 Hz, 1H), 5.07 (t,J= 5.2 Hz, 1H), 4.71 (d, J= 13.4 Hz, 1H), 4.15 —4.09 (m, 2H), 4.05 (d, J = 13.4 Hz,
1H), 3.89 — 3.78 (m, 3H), 3.65 (dd, J=17.2, 9.2 Hz, 1H), 3.32 (tt, J = 11.6, 3.6 Hz, 1H), 3.25 — 3.16 (m, 1H), 2.85 — 2.76
(m, 1H), 2.73 (dd, J = 5.2, 1.6 Hz, 210), 2.25 — 2.09 (m, 3H), 1.88 — 1.70 (m, 2H), 1.43 — 1.33 (m, 1H). *C NMR (100
MHz, CDCly) § 174.65, 167.33, 162.55 (d, J = 7.6 Hz), 160.05 (d, J = 7.6 Hz), 152.21, 145.07, 130.47 (t, J = 10.6 Hz),
117.60, 115.70 (t,J = 16.2 Hz), 111.88 (d, J = 5.8 Hz), 111.69 (d, J= 5.8 Hz), 99.82, 72.79 (t, J = 2.9 Hz), 66.93 (d, J =
1.9 Hz), 4574, 4148 (t, J = 2.1 Hz), 41.39, 4045, 39.20, 32.71, 31.96, 25.50. HRMS(MALDI) it 5 {8
Ca3HasFaN3NaQ,S [M+Na]” :500.1426, SZll{E 500.1424.

O, S F
O D
o N-g
F

X (11-22) . &EEMKRY. 'HNMR (400 MHz, CDCLs) § 7.64 (s, 1H), 7.36 — 7.25 (m, 1H), 6.91 (t, J = 8.4 Hz, 2H),
6.07 (dd, J = 12.0, 9.2 Hz, 1H), 5.31 (t, J = 4.8 Hz, 1H), 4.71 (d, J = 13.6 Hz, 1H), 4.03 — 3.88 (m, SH), 3.79 (dd, J =
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17.1,12.0 Hz, 1H), 3.62 (dd, J = 16.8, 9.2 Hz, 111, 3.34 — 3.24 (m, 11I), 3.24 — 3.16 (m, 111, 2.85 — 2.74 (m, 3I), 2.18
(t,J = 16.2 Hz, 2H), 1.87 — 1.70 (m, 2H). *C NMR (100 MHz, CDCl3) § 174.57, 167.24, 162.60 — 162.51 (m), 160.17 —
160.00 (m), 152.21, 145.11, 130.50, 117.65, 115.71, 111.91, 111.71, 101.82, 72.82, 64.94, 45.63, 41.50, 41.30, 40.45,
38.29, 32.71, 31.93. HRMS(MALDI) {544 Cy,H,3F,N3NaO,S [M+Na]" :486.1270, SEIE 486.1268.

O, 5 \ F,
QW/'ND/QN \
& [\
¢

R (I1-23) . EEOMLRY. 'THNMR (400 MHz, CDCl3) 8 7.65 (s, 1H), 7.35 — 7.26 (m, 1H), 6.91 (t, J = 8.0 Hz, 2H),
6.06 (t, J = 10.4 Hz, 1H), 4.68 (s, 1H), 4.26 (t, J = 6.4 Hz, 1H), 4.07 — 3.96 (m, 1H), 3.91 — 3.68 (m, 3H), 3.62 (dd, J =
17.2, 9.2 Hz, 1H), 3.30 (t, J = 11.6 Hz, 1H), 3.19 (s, 1H), 2.83-2.72 (m, 1H), 2.55-2.44 (m, 1H), 2.24 — 2.02 (m, 4H),
1.90 (t, J = 7.2 Hz, 2H), 1.84 — 1.69 (m, 2H), 1.64 — 1.51 (m, 1H). HRMS(MALDI)H 518 C,3H,sF,N:NaO;S
[M+Na]" :484.1477, Szll{g 484.1476.

A (II-24) . HFEOUPRY. 'H NMR (400 MHz, CDCls) § 7.64 (s, 1H), 7.33 — 7.27 (m, 1H), 6.95 — 6.87 (m, 2H), 6.06
(dd, J=12.0,9.2 Hz, 1H), 4.66 (d, J = 13.2 Hz, 1H), 4.02 — 3.90 (m, 2I), 3.91 — 3.80 (m, 1I), 3.80 — 3.71 (m, 2I1), 3.62
(dd, J=172,9.2 Hz, 1H), 3.43 (t,J= 6.8 Hz, 111), 3.29 (tt, J= 11.2, 4.0 Hz, 1H), 3.18 (t, J = 12.8 Hz, 1H), 2.79 (m, 1),
2.71 (m, 1H), 2.52 — 2.39 (m, 2H), 2.25 — 2.11 (m, 3H), 1.82 — 1.69 (m, 2H), 1.56 (m, 1H). "°C NMR (100 MHz, CDCl;)
8 174.45,170.00, 162.56 (d, J = 7.7 Hz), 160.06 (d, .J = 7.5 Hz), 152.16, 145.12, 130.50 (t, J = 10.6 Hz), 117.64, 115.69
(t,J=16.2 Hz), 111.89 (d, J = 5.9 Hz), 111.70 (d, J = 5.7 Hz), 73.27, 72.80 (t, J = 3.1 Hz), 67.58, 45.14, 41.49, 41.32,
40.45, 37.02, 35.49, 32.72, 32.18, 32.05. HRMS(MALDI)it 5 {H Cy3H,sF,N3NaOsS [M+Na]’ :484.1477, SEW{H
484.1475.

R (1I-25) . HEOUHCRY. 'H NMR (400 MHz, CDCls) § 7.64 (s, 1H), 7.33 — 7.26 (m, 1H), 6.94 — 6.87 (m, 2H), 6.06
(dd, J=11.6, 9.2 Hz, 1H), 4.69 (t, J = 14.8 Hz, 1H), 4.08 — 3.99 (m, 1H), 3.96 — 3.91 (m, 1H), 3.84 — 3.74 (m, 2H), 3.61
(dd, J =172, 9.2 Hz, 1H), 3.51 — 3.40 (m, 1H), 3.34 — 3.21 (m, 1H), 3.23 — 3.11 (m, 1H), 2.84 — 2.71 (m, 1H), 2.73 —
2.61 (m, 1H), 2.39 — 2.28 (m, 1H), 2.21 — 2.10 (m, 2H), 1.85 — 1.67 (m, 4H), 1.59 — 1.45 (m, 3H), 1.37 — 1.26 (m, 1H).
PC NMR (100 MHz, CDCls) § 174.88, 174.67, 169.46, 169.30, 162.58 (d, J = 7.5 Hz), 160.08 (d, J = 7.6 Hz), 152.21,
145.07 (d, J = 5.0 Hz), 130.48 (t, J=10.7 Hz), 117.60, 115.72 (t, J = 16.1 Hz), 111.90 (d, /= 6.0 Hz), 111.71 (d, /= 5.6
Hz), 75.12 (d,J = 12.7 Hz), 72.81 (t, J = 2.9 Hz), 68.54, 45.74 (d, J = 7.4 Hz), 41.50, 40.53 (d, J = 8.0 Hz), 40.19 (d, J =
13.7 Hz), 32.82, 32.03 (d, J = 9.9 Hz), 25.78, 23.35. HRMS(MALDI)F+ 5 C,4H,,F,N;NaO:S [M+Na]" : 498.1633,
SEE 498.1634.

o S ) F
(o} N-o
p
& (II-26) . FEOHRY. 'HNMR (400 MHz, CDCl3) 8 7.68 (s, 1H), 7.39 — 7.30 (m, 1H), 6.94 (t, J= 8.5 Hz, 2H),

6.14 — 6.05 (m, 1H), 4.71 (d, J=13.0 Hz, 1H), 3.99 (d, J=11.2 Hz, 11}, 3.94 — 3.78 (m, 3H), 3.65 (dd, J= 12.8, 9.6 Hz,
1), 3.53 - 3.41 (m, 1H), 3.40 — 3.27 (m, 1H), 3.23 (t, /= 10.0 Hz, 210, 2.81 (t, /= 12.4 Hz, 1), 2.33 (dd, J= 14.8, 6.8
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Hz, 1H), 2.29 — 2.13 (m, 3H), 2.01 (s, 1H), 1.98 — 1.90 (m, 1H), 1.85 — 1.70 (m, 2H), 1.69 — 1.61 (m, 2H), 1.39 — 1.28 (m,
1H). HRMS(MALDI)iT 58 Cp4H,7FoN3;NaOsS [M+Na] ™ :498.1633, SZll{E 498.1631.

N-o
¢

R (II-27) . HEEEMRY. 'HNMR (400 MHz, CDCly) § 7.63 (s, 1H), 7.33 — 7.26 (m, 1H), 6.96 — 6.80 (m, 2H), 6.05
(dd, J=12.0, 9.2 Hz, 1H), 4.67 (d, /= 13.4 Hz, 1H), 4.02 — 3.90 (m, 3H), 3.78 (dd, /= 16.8, 12.0 Hz, 1H), 3.61 (dd, J=
17.2,9.2 Hz, 1H), 3.46 — 3.37 (m, 2H), 3.29 (tt, J=11.6, 4.0 Hz, 1H), 3.18 (t, /= 12.8 Hz, 1H), 2.77 (t, J = 12.4 Hz, 1H),
227 (d,J = 7.2 Hz, 2H), 2.24 — 2.12 (m, 2H), 2.11 — 2,03 (m, 1H), 1.81 — 1.70 (m, 2H), 1.70 — 1.64 (m, 2H), 1.38-1.26
(m, 2H). C NMR (100 MHz, CDCl3) & 174.49, 169.93, 162.54 (d, J = 7.5 Hz), 160.04 (d, J = 7.6 Hz), 152.12, 145.10,
130.49 (t, J = 10.6 Hz), 117.65, 115.66 (t, J= 16.2 Hz), 111.88 (d, J= 5.9 Hz), 111.69 (d, J = 5.7 Hz), 72.81 (t, J=3.1
Hz), 67.80, 45.38, 41.46, 4131, 40.45, 39.91, 33.06, 32.82, 32.60, 32.08. HRMS(MALDI)i+ &/ C,4H,7F,N5NaO;S
[M+Na]" :498.1633, SZI{H 498.1627.

C:W”QJ@NB\\A;D

g v

A (11-28) . FFCHIRY. 'H NMR (400 MHz, CDCls) § 7.66 — 7.63 (m, 1H), 7.33 — 7.26 (m, 1), 6.94 — 6.86 (m,
2H), 6.09 — 6.02 (m, 1H), 5.18 — 5.13 (m, 1H), 4.68 (d, /= 13.4 Hz, 1H), 4.01 (d, J = 13.6 Hz, 1H), 3.94 — 3.86 (m, 2H),
3.84 —3.74 (m, 1H), 3.72 — 3.63 (m, 2I0), 3.63 — 3.57 (m, 1H), 3.34 — 3.24 (m, 110), 3.18 (t, /= 12.8 Hz, 1H), 2.77 (t, J=
12.8 Hz, 1H), 2.72 — 2.66 (m, 2H), 2.14 (t, J = 14.8 Hz, 2H), 1.80 — 1.70 (m, 6H). HRMS(MALDI)3+ 54
CoyH7F>N5NaO4S [M+Na]" :514.1583, Scilifl 514.1581.

-0 & F
—0 NQ/QN (
o] N-g
F

R (II-31) . AEGEE; mp.=757 77 °C. '"H NMR (400 MHz, CDCl3)  7.62 (s, 1H), 7.50 — 7.41 (m, 1H), 7.34 — 7.26
(m, 1H), 7.20 — 7.12 (m, 3H), 6.91 (1, J= 8.4 Hz, 2H), 6.11 — 6.00 (m, 1H), 491 (d, J= 7.6 Hz, 1H), 4.76 — 4.53 (m, 1H),
4.28 —4.17 (m, 1H), 3.91 — 3.68 (m, 2H), 3.67 — 3.56 (m, 1H), 3.54 (s, 3H), 3.27 — 3.13 (m, 1H), 3.09 (s, 3H), 2.95 —
2.83 (m, 1H), 2.82 — 2.69 (m, 1H), 2.43 (s, 3H), 2.15 — 1.95 (m, 2H), 1.57 — 1.45 (m, 1H), 0.73 — 0.58 (m, 1H).
HRMS(MALDI)it514 C,0H; F,N3NaO,S [M+Na]' :578.1896, Szl 578.1894.

—9 s \ F,
— ”D/QN%/@
o] N-o
F

X (11-32) . AEEE; mp.=897 91 °C. 'H NMR (400 MHz, CDCl3) § 7.62 (s, 1H), 7.34 — 7.27 (m, 1H), 7.23 - 7.14
(m, 3H), 7.07 (t, J= 6.8 Hz, 1H), 6.91 (td, J = 8.0, 3.2 Hz, 2H), 6.05 (dd, J=11.2 Hz, J = 20. 8 Hz, 1H), 4.98 (d, /= 8.0
Hz, 1H), 4.72 — 4.57 (m, 1H), 4.03 — 3.96 (m, 1H), 3.80 — 3.72 (m, 1H), 3.66 — 3.56 (m, 1H), 3.51 (s, 3H), 3.26 —3.18 (m,
1H), 3.15 (s, 3H), 2.99 (t, /= 11.6 Hz, 1H), 2.81 — 2.72 (m, 1H), 2.33 (s, 3H), 2.16 — 2.06 (m, 1H), 1.93 — 1.80 (m, 1H),
1.81 — 1.73 (m, 1H), 1.58 — 148 (m, 1H), 0.93 — 0.81 (m, 1H). HRMS(MALDI)i} 58 CuH;F,N;NaO,S
[M+Na]" :578.1896, SZilll{i 578.1895.
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X (I1-33) . AFEGFEA; mp.=90M92 °C. "H NMR (400 MHz, CDCl;) § 7.67 — 7.56 (m, 1H), 7.33 — 7.26 (m, 3H),
7.13 (d, J=7.6 Hz, 2H), 6.91 (t, J = 8.0 Hz, 2H), 6.05 (dd, J = 20.4 Hz, J= 10.0 Hz, 1H), 4.96 (dd, J = 8.0, 2.0 Hz, 1H),
4.73 — 4.55 (m, 1H), 4.05 — 3.96 (m, 1H), 3.85 — 3.69 (m, 1H), 3.66 — 3.54 (m, 1H), 3.51 (d, /= 2.0 Hz, 3H), 3.27 - 3.17
(m, 1H), 3.15 (s, 3H), 2.97 (t, J= 12.4 Hz, 1H), 2.76 (t, J = 12.4 Hz, 1H), 2.35 — 2.27 (m, 3H), 2.16 — 2.02 (m, 2H), 1.91
- 1.78 (m, 1H), 1.59 — 146 (m, 1H), 096 — 0.81 (m, 1H). HRMS(MALDI) it 5 { CaHs F,N3;NaO,S
[M+Na]" :578.1896, SZHI{E 578.1897.

—9 s \ F
Ny
-0 N®/<N i
(o] N~
F

2 (I1-34) . [ EEE; mp.=937 95 °C. 'H NMR (400 MHz, CDCL3) § 7.66 — 7.56 (m, 1H), 7.34 — 7.26 (m, 2I), 7.06
(d, J=17.6 Iz, 111), 6.99 — 6.86 (m, 3H), 6.10 — 6.01 (m, 11T}, 4.90 (d, J = 8.0 Hz, 1), 4.76 — 4.56 (m, 111), 4.22 — 4.09
(m, 1H), 3.90 — 3.60 (m, 3H), 3.54 (d, J = 6.4 Hz, 31), 3.26 — 3.14 (m, 1H), 3.10 (d, J = 4.8 [z, 3H), 2.93 — 2.68 (m, 111),
238 (d, J = 3.2 Hz, 311), 2.28 (d, J = 4.0 Hz, 3H), 2.16 — 2.05 (m, 1H), 1.92 — 1.72 (m, 2H), 1.56 — 1.4 (m, 111}, 0.68 —
0.56 (m, 1H). HRMS(MALDI)iT 548 CoH33F,N3NaO,S [M+Na]" :592.2052, SEWE 592.2044.

—0 8 F
o
e N N ;
o] N-g
F

R (I1-35) . A EEE; mp.=90 92 °C. "H NMR (400 MHz, CDCl;) § 7.66 — 7.56 (m, 1H), 7.37 — 7.28 (m, 2H), 7.00
—6.95 (m, 2H), 6.94 — 6.87 (m, 2H), 6.10 — 6.00 (m, 1H), 4.92 — 4.86 (m, 1), 4.74 — 4.54 (m, 1H), 4.23 — 4.13 (m, 1H),
3.91 —3.68 (m, 2H), 3.67 — 3.56 (m, 1H), 3.53 (d, J= 2.8 Hz, 3H), 3.23 — 3.12 (m, 1H), 3.10 (s, 3H), 2.94 — 2.68 (m, 1H),
2.39(d, J = 2.8 Hz, 3H), 2.30 — 2.24 (m, 3H), 2.19 — 1.96 (m, 2H), 1.91 — 1.72 (m, 1H), 1.57 — 1.44 (m, 1H), 0.75 — 0.63
(m, 1H). HRMS(MALDD) {58 C3oH33F,N3NaO,S [M+Na]' : 592.2052, SZMI{E 592.2044.

N
o
—0 3 \ F
N
—o ND/<" i
o] N-o
F

RCI-37). BEEE; mp.=98 100 °C. 'H NMR (400 MHz, CDCl3) & 7.67 — 7.56 (m, 1H), 7.53 — 7.46 (m, 1H), 7.34
—7.27 (m, 1H), 7.25 - 7.20 (m, 1H), 6.98 — 6.87 (m, 4H), 6.10 — 6.00 (m, 1H), 5.13 — 5.04 (m, 1H), 4.72 — 4.52 (m, 2H),
4.21 (t, J=15.6 Hz, 1H), 3.86 (s, 3M), 3.82 — 3.70 (m, 1H), 3.67 — 3.53 (m, 1H), 3.50 (s, 3H), 3.28 — 3.19 (m, 1I), 3.15
(s, 310), 3.02 — 2.93 (m, 1H), 2.80 — 2.68 (m, 1H), 2.15 — 2.07 (m, 1H), 1.91 — 1.72 (m, 1H), 1.52 — 1.40 (m, 1H), 0.88 —
0.76 (m, 1H). HRMS(MALDI)i 5 H Ca0oHs F,N3NaOsS [M+Na] " : 594.1845, SZll{E 594.1843.

cl Cl
— s F
()
—0 N N7
(o] N-g
F

A (11-39) . AEEE; mp.=11371115 °C. "H NMR (400 MHz, CDCl;) § 7.71 — 7.62 (m, 2H), 7.33 — 7.28 (m, 2H),
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7.21—7.16 (m, 1H), 6.95 — 6.87 (m, 2H), 6.12 — 6.02 (m, 1H), 5.00 (dd, /= 8.0, 2.8 Hz, 1H), 4.72 — 4.58 (m, 2H), 4.27 —
4.10 (m, 1H), 3.88 — 3.55 (m, 2H), 3.51 (d, J = 4.0 Hz, 3H), 3.39 — 3.24 (m, 1H), 3.21 (s, 3H), 3.16 — 3.08 (m, 1H), 2.88
- 275 (m, 1H), 2.20 — 2,09 (m, 2H), 1.97 — 1.72 (m, 1H), 1.64 — 1.05 (m, 1H). HRMS(MALDI){} 5 {&
CosH7CLF,NsNaO,S[M+Na]: 632.0960, SZI{E 632.0963.

X (1700 FFEAHRY. 'H NMR (400 MHz, CDCls) § 7.36 — 7.28 (m, 1H), 6.98 (s, 1H), 6.92 (t, J = 8.4 Hz, 2H),
6.12 (t, J=10.8 Hz, 1H), 4.97 — 4.92 (m, 1H), 4.72 (d, J = 13.6 Hz, 1H), 4.06 (d, J = 13.6 Hz, 1H), 3.90 — 3.80 (mn, 111),
3.77 - 3.65 (m, 3H), 3.61 — 3.53 (m, 2H), 3.15 (t, J= 12.8 Hz, 1H), 3.02 (t,J = 12.4 Hz, 1H), 2.79 — 2.65 (m, 3H), 2.12 —
2.02 (m, 2H), 1.77 — 1.58 (m, 2), 1.26 — 1.16 (m, 6H). >C NMR (100 MHz, CDCls) § 167.97, 162.51 (d, J = 7.6 Hz),
161.10, 160.00 (d, J = 7.6 Hz), 156.72, 153.29, 130.74 (t, J = 10.6 Hz), 115.30 (t, J= 16.2 Hz), 11427, 111.94 (d, J =
5.9Hz), 111.74 (d, J= 5.5 Hz), 101.67, 73.89 (t, J = 3.0 Hz), 63.17 (d, J = 17.2 Hz), 46.24, 41.76, 40.50 (d, J = 2.3 Hz),
38.71, 38.50, 32.14 (d, J = 4.1 Hz), 3130 (d, J = 4.7 Hz), 1531 (d, J = 2.6 Hz). HRMS(MALDI)} & 14
CoqH30FaN3O,S[M+H]" : 4941920, SZI{H 494.1923.

=
CrOA
|
N-g

F
R (II-71) JRE AR, 'H NMR (400 MHz, CDCls) & 7.36 — 7.28 (m, 1H), 6.98 (s, 1H), 6.92 (t, J = 8.4 Hz, 2H),

6.12 (t, J=10.8 Hz, 1H), 4.90 (s, 1H), 4.72 (d, J = 13.2 Hz, 1H), 4.03 (d, J = 13.6 Hz, 1H), 3.90 — 3.81 (m, 1H), 3.76 —
3.55 (m, 3H), 3.41 (s, 310), 3.16 (t, J = 12.8 Hz, 1H), 3.01 (t, J=12.0 Hz, 1H), 2.71 (s, 3H), 2.14 — 2.02 (m, 2H), 1.76 —
1.58 (m, 2H), 1.26 — 1.18 (m, 3H). >C NMR (100 MHz, CDCl3) 8 167.85, 162.52 (d, J = 7.5 Hz), 161.08, 160.02 (d, J =
7.4 Hz), 156.74, 153.30, 130.75 (1, J = 10.6 Hz), 115.32 (t, J = 16.2 Hz), 114.30, 111.95 (d, J= 5.8 Hz), 111.76 (d, J =
5.7 Hz), 102.49, 73.90 (d, J = 2.9 Hz), 63.28 (d, /= 15.2 Hz), 54.59 (d, J = 24.3 Hz), 46.15 (d, /= 2.2 Hz), 41.77 (d, J =
1.9 Hz), 40.53, 38.49 (d, J = 2.9 Hz), 38.22 (d, J=17.6 Hz), 32.18 (d, J = 3.8 Hz), 31.34 — 31.19 (m), 15.30 (d, /= 3.1
Hz). HRMS(MALDI) 5 A CosHaFoN304S [MHH]" : 480.1763, <ZII{E 480.1760.

YO

.
A (1I-79) FEFEEERY. '"HNMR (400 MHz, CDCl3) § 7.36 — 7.28 (m, 1H), 7.00 (s, 1I), 6.96 — 6.89 (m, 2I1), 6.13
(dd, J=12.0,9.2 Hz, 1H), 477 (d, /= 11.6 Hz, 1H), 4.11 — 4.04 (m, 1H), 3.99 — 3.84 (m, 5H), 3.69 (dd, J= 17.6, 9.2 Hz,
1H), 3.23 - 3.12 (m, 1H), 3.05 (it, /= 12.0, 3.6 Hz, 1H), 2.81 (s, 2H), 2.76 — 2.67 (m, 1H), 2.14 — 2.06 (m, 2H), 1.74 —
1.61 (m, 2H), 1.48 (s, 3H). *C NMR (100 MHz, CDCl3) 8 167.42, 162.51 (d,.J= 7.6 Hz), 161.15, 160.01 (d, J = 7.4 Hz),
156.71, 153.29, 130.75 (t, J = 10.7 Hz), 115.30 (t, J = 16.2 Hz), 114.47 — 114.15 (m), 111.95 (d, J=5.8 Hz), 111.75 (d, J
= 5.9 Hz), 108.70, 73.91 (t,J = 3.1 Hz), 64.69 (d, J = 4.7 Hz), 46 87 — 46.49 (m), 43.00, 41.97 — 41.70 (m), 40.52 (d, J =
2.5 Hz), 38.52 — 3826 (m), 3230 — 3191 (m), 31.40 — 31.02 (m), 30.17, 24.64. HRMS(MALDI) il & f§
CasHagFaN3048 [M+H]" : 478.1607, SEHWI{H 478.1611.
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K (I1-81) JRE AR, 'H NMR (400 MHz, CDCl3) 6 7.36 — 7.28 (m, 1H), 6.99 (s, 1H), 6.96 — 6.89 (m, 2H), 6.13
(dd, J=12.0, 9.2 Hz, 1H), 4.87 (d, J= 7.2 Hz, 1H), 4.73 (d, J= 13.6 Hz, 1H), 3.98 (d, J= 13.2 Hz, 1H), 3.87 (dd, J =
17.2, 12.0 Hz, 1H), 3.68 (dd, J = 17.2, 9.2 Hz, 1H), 3.42 (s, 3H), 3.18 (t, J = 12.8 Hz, 1H), 3.09 — 2.97 (m, 2H), 2.80 —
2.70 (m, 2H), 2.17 — 2.05 (m, 5H), 1.74 — 1.61 (m, 2H). HRMS(MALDD{ 5 (& CyHy6FoN3058, [M+H]" : 482.1378,
S 482.1380.

A (I1-82) JRECHCRYS. '"H NMR (400 MHz, CDCl3) § 7.36 — 7.28 (m, 1H), 7.00 (s, 1H), 6.96 — 6.89 (m, 2H), 6.13
(dd, J=12.0, 9.2 Hz, 1H), 4.95 — 4.90 (m, 1H), 4.73 (d, /= 13.2 Hz, 1H), 3.98 (d, /= 13.2 Hz, 1H), 3.89 (dd, /= 17.2,
12.0 Hz, 1H), 3.69 (dd, J=17.2,9.2 Hz, 1H), 3.42 (s, 3H), 3.18 (t, /= 12.8 Hz, 1H), 3.10 — 2.99 (m, 2H), 2.82 — 2.72 (m,
2H), 2.68 — 2.61 (m, 2I), 2.16 — 2.05 (m, 2H), 1.74 — 1.61 (m, 2H), 1.28 (t, J = 7.6 Hz, 3H). HRMS(MALDI)i+ {4
CosHasFaN3058; [M+H] £ 496.1535, SZll{E 496.1530.

—0
s
O
/- o N :
N~o
F

R (I1-85) FREAMPRY. 'HNMR (400 MHz, CDCls) § 7.36 — 7.27 (m, 1H), 6.99 (s, 1H), 6.96 — 6.89 (m, 2H), 6.13
(dd, J=12.0, 9.2 Hz, 1H), 4.97 — 4.92 (m, 1H), 4.78 — 4.68 (m, 1H), 4.05 — 3.96 (m, 1H), 3.91 — 3.78 (m, 2H), 3.68 (dd,
J=172,92 Hz, 1H), 3.51 — 3.45 (m, 1H), 3.18 (t, J = 12.8 Hz, 1H), 3.09 — 2.99 (m, 2H), 2.81 — 2.69 (m, 2H), 2.13 —
2.06 (m, 5H), 1.75 — 1.62 (m, 2H), 1.20 (t, J = 7.2 Hz, 3H). HRMS(MALDD){+5{H Co3HogF,N5058, [M+H] :
496.1535, SZI{E 496.1536.

F{O
S
T
¢

K (I1-87) JREGHRY. "H NMR (400 MHz, CDCl3) § 7.36 — 7.27 (m, 1H), 6.99 (s, 1H), 6.96 — 6.89 (m, 2H), 6.12
(dd, J=12.0,9.2 Hz, 1), 5.14 — 5.09 (m, 11), 4.71 (d, J=13.4 Hz, 1H), 4.03 — 3.82 (m, 4H), 3.78 — 3.57 (m, 3H), 3.18
(t,J=12.8 Hz, 1H), 3.09 — 3.00 (m, 1H), 2.78 — 2.68 (m, 3H), 2.14 — 2.05 (m, 2H), 1.74 — 1.62 (m, 2H), 1.24 — 1.19 (m,
3H). HRMS(MALDI)THE A CoyHFsN3O48 [MHH]" : 548.1637, SEZIll{E 548.1642.

A (11-92) FRECHRYS. '"H NMR (400 MHz, CDCl3) 6 7.36 — 7.28 (m, 1H), 7.00 (s, 1H), 6.96 — 6.89 (m, 2H), 6.13
(dd, J=12.4,9.2 Hz, 1H), 4.72 (d, J=13.4 Hz, 1H), 4.01 — 3.92 (m, 2H), 3.91 — 3.83 (m, 2H), 3.79 — 3.74 (m, 1H), 3.73
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—3.64 (m, 1H), 3.48 — 3.42 (m, 1H), 3.22 — 3.12 (m, 1H), 3.08 — 2.98 (m, 1H), 2.76 — 2.67 (m, 2H), 2.53 — 2.40 (m, 2H),
2.21-2.06 (m, 3H), 1.71 — 1.61 (m, 2H), 1.60 — 1.52 (m, 1H)."”C NMR (100 MHz, CDCls) 5 169.98, 162.53 (d, J=17.3
Hz), 160.97, 160.03 (d, J= 7.6 Hz), 156.80, 153.28, 130.76 (t, J = 10.7 Hz), 115.24 (d, J= 16.4 Hz), 114.38, 111.96 (d, J
= 5.7 Hz), 111.77 (d, J = 5.5 Hz), 73.93, 73.31, 67.61, 45.56, 41.72, 40.56, 38.52, 37.05, 35.56, 32.28, 32.21, 31.25.
HRMS(MALDI) 548 CyoHs FoN;NaOsS [M+H]" : 594.1845, S2il{H 594.1843.

Q
o} NT ;
N-df

.
K (I1-93) R ORY. "H NMR (400 MHz, CDCL3) § 7.37 — 7.29 (m, 1H), 6.99 (s, 1H), 6.97 — 6.89 (m, 2H), 6.17 —
6.08 (m, 1H), 4.78 — 4.69 (m, 1H), 4.04 (d, J = 13.6 Hz, 1H), 3.98 — 3.89 (m, 1H), 3.88 — 3.76 (m, 2I1), 3.68 (dd, J=17.4,
9.2 Hz, 1H), 3.50 — 3.42 (m, 1H), 3.21 — 3.09 (m, 1H), 3.08 — 2.98 (m, 1H), 2.79 — 2.63 (m, 2H), 2.39 — 2.31 (m, 1H),
2.14 — 2.03 (m, 2H), 1.86 — 1.60 (m, 4H), 1.58 — 1.46 (m, 3H), 1.37 — 1.27 (m, 1H).’C NMR (100 MHz, CDCl;) &
169.22 (d, J = 8.4 Hz), 162.51 (d, J = 7.5 Hz), 161.16 (d, J = 8.8 Hz), 160.01 (d, J = 7.5 Hz), 156.69 (d, J = 3.0 Hz),
153.29, 130.73 (t, J = 10.6 Hz), 115.31 (t, J=16.2 Hz), 114.29 (d, J= 5.0 Hz), 111.94 (d, /=58 Hz), 111.74 (d, J= 5.9
Hz), 75.06 (d,.J= 5.9 Hz), 73.90 (t, J= 3.0 Hz), 68.52 (d, J= 1.8 Hz), 46.04 (d, J= 2.3 Hz), 41.78 (d, J = 2.0 Hz), 40.53,
40.16 (d, J=13.0 Hz), 38.52, 32.37 — 32.20 (m), 32.00 (d, 7= 8.4 Hz), 31.24 (t, /= 5.2 Hz), 25.79, 23.33 (d, J= 2.2 Hz).
HRMS(MALDI) #5484 Co4H27FaN3NaO;S[M+Na]” : 498.1633, S2li1l 498.1637.

OD_}ND—WS ;
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A (I1-95) JFRECHRYS. '"H NMR (400 MHz, CDCl3) § 7.36 — 7.27 (m, 1H), 7.00 (s, 1H), 6.96 — 6.89 (m, 2H), 6.12
(dd, J=12.0,9.2 Hz, 1H), 4.73 (d, J = 12.8 Hz, 1H), 4.01 — 3.89 (m, 3H), 3.88 — 3.82 (m, 1H), 3.68 (dd, J=17.4,9.2 Hz,
1H), 3.42 (td, J=11.8, 2.0 Hz, 2H), 3.22 — 3.11 (m, 1H), 3.04 (tt, J=11.6, 3.6 Hz, 1H), 2.71 (t, J = 10.6 Hz, 1H), 2.28
(d, J = 6.8 Hz, 2H), 2.17 — 2.05 (m, 3H), 1.72 — 1.61 (m, 4H), 1.39 — 127 (m, 2H). HRMS(MALDI)i} 58
CaoaHsFoN3058 [M+H] " : 4761814, SZill{E 476.1818.

RCI-103). [ EE A, mp.= 9597 °C. 'HNMR (400 MHz, CDCl3) & 7.38 — 7.27 (m, 2H), 7.00 — 6.89 (m, 5H), 6.16
—6.06 (m, 1H), 4.89 (dd, J= 7.6, 3.2 Hz, 1H), 4.77 — 4.63 (m, 1H), 4.19 (dd, J = 17.2, 8.0 Hz, 1H), 3.89 — 3.57 (m, 3H),
3.53 (d,J=3.2 Hz, 3H), 3.09 (d, J = 2.0 Hz, 3H), 3.00 — 2.80 (m, 1H), 2.68 (t,J = 13.2 Hz, 1H), 2.39 (d, /= 2.6 Hz, 3H),
2.29 — 2.20 (m, 3H), 1.98 (d, J = 13.6 Hz, 1H), 1.81 — 1.65 (m, 2H), 1.46 — 1.35 (m, 1H), 0.70 — 0.59 (m, 1H).
HRMS(MALDI)# 515 C30H3,F,N;0,8[M+H]" : 570.2233, SEW{E 570.2238.

KCI-105). 3 B mp.= 9799 °C. 'HNMR (400 MHz, CDCly) & 7.54 — 7.47 (m, 1H), 7.36 — 7.28 (m, 1H), 7.24
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—7.17 (m, 1H), 6.99 — 6.86 (m, 4H), 6.74 (s, 1H), 6.16 — 6.07 (m, 1H), 5.12 — 5.06 (m, 1H), 4.74 — 4.59 (m, 2H), 4.22 (,
J=15.6 Hz, 1H), 3.86 (s, 3H), 3.82 — 3.76 (m, 1H), 3.70 — 3.59 (m, 1H), 3.49 (d, J = 1.8 Hz, 3H), 3.15 (s, 3H), 3.13 -
3.07 (m, 1H), 3.02 — 2.86 (m, 1H), 2.71 — 2.63 (m, 1H), 2.02 — 1.93 (m, 1H), 1.84 — 1.75 (m, 1H), 1.42 — 1.30 (m, 1H),
0.79 - 0.65 (m, 1H). HRMS(MALDI)¥ 51 CyoH3,FoN;0sS [M+H]" @ 572.2025, SZll{H 572.2029.
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