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Design and Synthesis of N-Tetrazole and N-Oxadiazole
Heterocyclic Derivatives of Sinomenine

Wu, Xuedan Xu, Ruixiang Fang, Xiaolong Zhang, Kehua Jin, Jie*
(Key Laboratory of Functional Molecule Design and Interface Process, College of Materials and Chemical
Engineering, Anhui Jianzhu University, Hefei 230601)

Abstract Two new synthesis methods were established, N-tetrazole and N-1,3,4-oxadiazole substituted heterocyclic
derivatives of sinomenine were constructed on the N atom of D-ring, and 34 new sinomenine heterocyclic derivatives were
synthesized. N-CN sinomenine at 17-position was generated by substituted reaction between cyanogen bromide and
sinomenine, and then N-tetrazole sinomenine was achieved by 1,3-dipolar cycloaddition reaction with NaNs. The reaction of
tetrazole with benzyl chloride produced N-tetrazole heterocyclic derivatives of sinomenine. N-1,3,4-Oxadiazole heterocyclic
derivatives of sinomenine were obtained by acylation reaction and the Huisigen rearrangement reaction of tetrazole with acyl
chloride reagents. These methods with mild condition gave good to excellent yields. This method provides new methods for
structural modification of natural products, the synthesized compounds expand the library of sinomenine derivatives, and this
work provides a basis study for drug molecular design and potential activity study.
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Figure 1 Sinomenine

FIMEAL R AR OS5 1, RIS BRI
FEY, AT DR R R AR I A E . BT TR
Bk B BT EAMBIRBUIR, A TAEX BB EHAE T T D
INGERBMG, G A T BRI N-DU SRR N-1,3,4-B8
IIMTAEN, RRINF=WEE B se gt 7R B g, i
TE 1T BROAT A S VT ST 3R AL T SR JEA.
1 ZR5TR
1.1 BEE N-EORMRIRTEYRNERK
111 &b &kt

HIRERIRE 1 EZUKMER T, BREHBRE S, 53
FIMHE R 2 5ERAER AR, 7T LIS 2] N-CN
FHHE 3, 1F ZnCLEAL T, 3 5 NaN; S B £5 21d [a] 724
N-DUZMETS Rt 4, HE 7%, oI DAFE S BRI D 36 1
I N-PUZG MR 3R g, R 4 B DY ZMEE % N—H
ik, H5AREIIRIAT AR L, A — RV R
Bk N-DU 24 IR AT A2 4)) Sa~S5r (Scheme 1).
1.1.2 N-CN # k#5696 ik,

T EAIR E S BETES], B PLUR A 2 R N
A SCHERRTED), N-CN 5 B 3 7] LU 75 e 2 5 R0 &
ERPTE R R R, Al T &R, £

NH3+H,0, DCM

kA T SRR, AU AR E, 38T PAYk
INONVEFIIEENE, R 4 h JE PN 95%, IS
BRI 45 A 2.

1.1.3  N-v9 5 F kAR 69 A nk,

VUM IR 1) A O 1R 2 010, DU R L&
W55 B F A N A R DY U R AL, R Ve A
THBEMNSARAMRARMMEH, LRBERFINZ A
SEE. R B SR B 2 IR, e T S R
PEALFIE . 75 SCHR[10a] 4 (1) 2 Al b, X s 7 H i
RIS A RON AN BEEAT T HRA(ER 1), N-CN
BRI 3 ME Rk, SERAEEMMNEs—1 1

R N-DUEPET B A AR A @

Table 1 Optimization of reaction conditions for N-tetrazole

sinomenine
HsCO O HsCO O
HO R
N N

HO
\ NaN3, catalyst

‘ N\CN Solvent, T, t ‘ N/\ :NH
0 0 N
OCH, OCHj3;
3 4

Entry Catalyst Solvent t/h 7/°C  Yield”/%

1 NHisCl DMF 8 125 35

2 NH4Cl MeCN 12 80 47

3 ZnClz DMF 8 125 60

4 Zncl,  thylene 12 120 None

glycol
5 ZnCla  iso-Propanol 24 50 39
6 ZnCl, MeCN 12 80 90

4 Reaction conditions: 3 (1.0 equiv.), ZnCl, (1.5 equiv.), NaN; (1.5 equiv.).
DMF: N,N-dimethylformamide. ? Isolated yield.

H3CO

BrCN, DCM HO

, b h 9% CHs Reflux, 4 h, 95% CN
o)
OCH;
1 2 3
HsCO
R pre—

N HO

ZnCly, NaN, Cl, KHCO; N\(/N\

N
MeCN, Reflux acetone, reflux o N=p \
12 h, 90% 15 ~ 36 h, 80% ~ 89% / N
' OCH; _J°R
5a ~ 5r

B 1 FHEN-DU B AT & R

Scheme 1 Synthesis of N-tetrazole heterocyclic derivatives of sinomenine

Chin. J. Org. Chem. 2023, 43,2506~2518

© 2023 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

http://sioc-journal.cn/ 2507



BIKE

MRILX

TCH B RS, RABIGRIME R N, DA 7 N-
VUM eIl 4. MSEIRSE R TT DUE H, DL R,
TEFACEEMEAL T, 7580 ‘CF =M 12 h BP A BL 90%[Ui
RASH) @b (Entry 6), M B SRR, J AL ER
fai B, OV A T4, T G A Ak o) B,
BT LAMS R BARFEY), BT N5 &
1.1.4 FHEAR B &Rk

DU%ME E ) NH A H A2 —ANE T H, AT 5 %K
R AE BRSO L. AR R R AN A B, AR
AR & VS PR G5 E AN H BRI R A E AR 5
NH #EATHBUR R B, D AE s VU 20 75 R ATAE D) Sa.
LA R B, RN ARSI KHCOs /£ R B AT & A2 [ i
T B N-DUZETS IR 4 BRI, SEat iR bt
R N-VURMET R 4 Y R R 2, Sa (172 R 48
AW Tt (3R 2, Entries 2~4), {H24H Y 1) &2 ik 3
2 (5 DL B R R R AR

K2 RPKMHMAL

Table 2 Optimization of reaction conditions

Hs;CO

H3;CO
o~ )
ol ) ()
Cl
Acetone

‘N reflux, base H,CO >=l\\l Q
H,CO )=N NN

N N
\N _N. H
4 5a
Entry Benzyl chloride/mmol Base Yield?/%
1 1.2 NaHCO;3 42
2 1.2 KHCO;3 65
3 1.5 KHCO;3 70
4 KHCOs3 81
5 3 KHCO;3 83

“¢Reaction conditions: 4 (1.0 mmol), KHCOj3 (2.0 mmol), reflux, 16 h. ?Isolat-
ed yield.

115 FA KR IBREB

g, RIEH T R RS R
ANV S AN A ORI (1 SURMEAT S8 86, HE— Bkt
T A FEBACEE BRI R RO 2 R B R AT @ N, AR
3 SRIRSURFT LA, B E AR N, ik
S kAR #RBE LA B 3R AT B AR 4 Sa~ S,
VLIS BB R Y@ R, R RIS BRI
FEl e G, FEREOUIR SRS H AR M U
FEEMIAK, WHRLE 80%~89% [, IX A g2 K 9L
ARBNLAS BB By e Az, AR PR o 0 A 22 [ 2
X BRI S S EUAF X /N (R 25
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Table 3 Synthesis of N-tetrazole heterocyclic derivatives of
sinomenine

H3CO HsCQ

o) D el
R/
\ Acetone, reflux
° Q N KHCO, © Q N R

HsCO N>t N H,CO >="f X |
N R Ns N X
N™"H N
4 5a ~ 5r
Compd. R Yield?/% | Compd. R Yield®/%
52 H 81 55 3-Cl 89
5b  2,6-Me2 86 5k 3-F 80
5¢ 2,6-Cl 82 51 3-OMe 81
5d 2,6-F2 85 S5m 4-Br 87
S5¢ 2-Me 80 5n  4-CMes 80
5t  2-Cl 83 50 4-CF; 85
5¢ 3,4-F: 84 5p 4-CHs 81
5h 3-Br 87 5q 4-CN 89
5i 3-Me 86 5r 4-NO: 82

© 2023 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

@ Reaction conditions: 4 (1 mmol), benzyl chloride (2 mmol), KHCO; (2
mmol), reflux, 16 h. ?Isolated yield.
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(6 4.64)F1 C(16)H (5 2.75, 3.83)5 C(17) (8 169.1)H
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HMBC {55, ¥l 18-CH, 7EVUZ M Fi%H 5 N(1)iE#:.
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B2 L&Y 5 HMBC #5454t
Figure 2 HMBC analysis of the target product 5r
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TEURAH NH BEAT B4 SO, T A sl Ak iy DU 2. (H
SCHR[THRIE, X R B EE R 2%, 2H-DU M 528
FR G U S LA e AL =, A ) Sk 82 A R REAR
# fE x B (Huisgen Rearrangement Reaction), i 2:— 7%

TRAER 1,348 AT, KIsg, A 4 5%
R SRR AR AT IORE, 34T R ABA R TR A0, 5 B A B HE fe
B2, BT UAAS R — RAUE R N-1,3,4-08 — M AT AR

¥ 6a~6p (Scheme 2).
H3CO 3CO
Q NH3z-H,0O, DCM BrCN, DCM
Q rt, 1h, 93% Reﬂux 4 h, 95%
T
H3CO H300
1
H,CO 3co
o) o
ZnC|2 NaN3
MeCN, reflux
0 N 12h,90%
HyCO N H3C°
/NH
3 4
H3CO

Acetone, NaHCO3
reflux, 12 ~24 h H5CO >/\O
80% ~ 93% N,
6a ~ 6p

B2 RO N-1,3,4-18 AR RT A &
Scheme 2 Synthesis of N-1,3,4-oxadiazole heterocyclic deriva-
tives of sinomenine
122 LB F 55

JSSEAE PRV 7R AT, I AN S 4 P
fR B2 EERIDRAL, A3 95 Btk e S A B AT 58 e 2 i
7. T e N-DURMETT b 4 LR, seaerhizsb
IR T R PBESES N-DUE P BRI 4 1705 i & b,
6a 7= R WA W T 5 (3R 4, Entries 2~4), YR =2 LR
) 2 fEE, AR R B AR E .
123 RV BR LR I6 R B

A, S AMER TS R B, R, AU
KRR A B SR, BE— B0 5T 1 AN IR BRUAR A 24 HY
FURYIAZ S S TG R, TR 5 SEgaas T LA
i, AR FEBCRA R R, A EE LML R RIS
HAR=¥) 6a~6p, UtHIiZ kA HAT BT 1) SR S
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Table 4 Optimization of reaction conditions

HaCO

H3;CO
g o)
HO O @A cl
- ° |
o~
N Acetone >/\O

reflux, base HsCO
! N
o - &
N
N ~NH

/'

4 6a
Entry Benzoyl chloride/mmol Base Yield /%
1 1.2 KHCO:s 52
2 1.2 NaHCOs 63
3 1.5 NaHCO:3 67
4 2 NaHCO3 83
5 2.5 NaHCO:3 81

“@Reaction conditions: 4 (1.0 mmol), NaHCOj; (2.0 mmol), reflux, 12 h. *Iso-
lated yield.

RS HHEILN-1,3,4-08 M ERAT A A AL @
Table 5 Synthesis of N-1,3,4-oxadiazole heterocyclic deriva-
tives of sinomenine

H,CO

HsCO 0 Q
X
0 iy
o~ )4

Acetone
N reflux, NaHCO3; H3CO R
e = NS
N. NH \
N - /
4 6a ~ 6p
Compd. R Yield/% | Compd. R Yield®/%
6a H 83 6i 4-CF; 86
6b 2-Me 84 6j 4-CH2Cl 91
6¢ 2-Cl 89 6k 4-Me 92
6d 2-NO2 80 61 4-OMe 83
6e 3,4-Clz 85 6m 4-Cl 93
6f 3-Me 92 6n 4-CN 86
6g 3-Cl 85 60 4-F 87
6h 4-Br 88 6p 4-NO2 92

© 2023 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

9 Reaction conditions: 4 (1 mmol), benzoyl chloride (2 mmol), NaHCO; (2
mmol), reflux, 12 h. *Isolated yield.

7% I SUORIE B RBURIE, To18 2 M H T B B T U
£, AEUR BRI, X H AR R S AN K,
WCRIE 80%~93% [A], X A]HE & K AT I A 5 ih
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124 & v Je 3R A pRAUIE AR

N-VUE M b, 4 528 RIS, B IR SUoA7E TR R v
A RIS TR R (B, AR BgE A0 ) DO e e B 4, B
R A AR # HE /) B (Huisgen Rearrangement Reaction)
Jid S A BT R N-1,3,4-HE AR IRATAEY) 6a,
FEHLERAEN W, Scheme 3.

— HiCO -

H,CO (0]
@ '8
N

— H3CO

o)
e X

N
:c + H;CO N>/\O
| ‘N
N=
6a

B3 Tl N-1,3,4-W8 eI BRATAE W O T L ER
Scheme 3 Reaction mechanism of N-1,3,4-oxadiazole deriva-
tives sinomenine

2 g

TS R D 3R N-CH; #E47 1 N-CN i, 75
TR I BAE D RGN T N-DU 5 L 2438,
I DU e iR PR i N—H 47 1 R R AU
R, AR T 2 AR IR eI N-DU M 4 PR AT AR
Y, FIFH N—H 852K FBEE R B, 7E3HT T E AR
EHRMNE, AR T 2.5-ZBUREH R N-1,3,4-18 — Mg
FIRGTAER. RN AR, SCIGEREfR B, FE R,
ARTAERET WG, BT 34 MHE R
Bl D FRZRINRATAN), SRR, KT H AT
e, RIETENTE REIAT A 25 IE PR SOt T T
Tk, WA AR RN =S M B iR 7 VA .

3 SCIOER4Y
31 UHBE5EHF

JEUREFT B A2 Fh S PR 7 T P MR A, R IR 5 TR ik
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RAARATF; KHBERINAEY . TRHRIMLED.
SALEE . BRER SN S AL AR 250 E 22 s R AL R
FRAT, SN E HRET R AR, Z&H
Bl B E 25 L A = ARG R AR, G R E P
Btk T A IR A w]. Bra a8 e o tra, BRiET
AL TR AL HE.

'HNMR. '*C NMR £ Bruker Avance III (400 MHz)
R ARA Bl E, F CDCls (TMS £ 0 5 AR
¥77; FTIR H13%2k K Nicolet 6700 {8 BLIH-£T # i A il
5E, HRMS H 288k K LTQ-Orbitrap XL JlR A &, 4
tH SGWX-4B #4 s A (_FHAREBHCES A BR 2 &)l 15
32 SWHE
3.2.1  17-N-RAFEAR(3)89 & A%

W75 BB 2 (20 mmol, 6.6 )% T 100 mL 5 F k¢
o, AR RALE(40 mmol, 4.24 g)7E T 200 mL 5k
wR, FE R RSHE 1 h B8R E] 2 1)
W, Whnseses, InFkmEigkst B4 h. F TLC
IR SE R, WHEIZRR IR, A 1 mol/L HCI ¥ 50 mL
Be— IR, EBRDVRTER N R, Ak
P30 mL X 3), Jo/KEREREN T, 18, ek, Arfe
A AR 17-N-FIE5 BE3), 7% 95%. m.p. 217~
219 °C; 'H NMR (400 MHz, CDCL) d: 6.69 (d, J=8 Hz,
1H), 6.58 (d, J=8.0 Hz, 1H), 6.16 (s, 1H), 5.38 (d, J=2
Hz, 1H), 4.35 (d, J=15.6 Hz, 1H), 3.88~3.86 (m, 1H),
3.80 (s, 3H), 3.49 (s, 3H), 3.19~3.17 (m, 2H), 3.04~3.02
(m, 2H), 2.92~2.90 (m, 1H), 2.46 (d, J=15.6 Hz, 1H),
2.05~2.01 (m, 1H), 1.91~1.86 (m, 1H); '*C NMR (100
MHz, CDClL) d: 192.7, 152.8, 145.5, 144.8, 127.6, 120.5,
119.2, 118.0, 112.0, 109.7, 56.1, 55.2, 55.0, 48.3, 43.9,
43.7, 39.7, 34.3, 31.0; IR (ATR) vmax: 3496, 2912, 2866,
2841, 2204, 1683, 1629, 1583, 1485, 1456, 1438, 1408,
1371, 1341, 1312, 1281, 1232, 1196, 1163, 1115, 1084,
1049, 1020, 1006, 967, 932, 880, 859, 798, 758, 721, 703,
670, 635, 552 cm'; HRMS calced for CioH»1N>Os [M+
H]" 341.1496, found 341.1491.

3.2.2  17-N-v9 foe F ke 4 696 5%

B 17-N-8UE 75 053, 20 mmol, 6.8 g)In AL,
PRIGHIRINNFEALEE(30 mmol, 4.089 g) K B EALEN(30
mmol, 1.95 g), LLZ (200 mL) M, Hnk E & v
12 h. LG5 G e 28 R B 25500, oA & 50
5% EEAL NI 150 mL. YR¥%VAM, LUk, JERH
TAEF TR (20 mL X 3), AR EERIRIL 2
pH=1, AXKAGEAYH, AHE=E, i JZE5T
FRAEHET, Frfok At RN 17-N-(5-QH-VUZE M) -5
FETR(4), 773 90%. m.p. 243~245 ‘C; 'H NMR (400

Chin. J. Org. Chem. 2023, 43,2506~2518
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MHz, DMSO-de) d: 8.65 (s, 1H), 6.79 (d, J=8 Hz, 1H),
6.52 (d, J=8 Hz, 1H), 5.84 (d, J=2 Hz, 1H), 4.55 (br,
1H), 4.25 (d, J=15.2 Hz, 1H), 3.77 (s, 3H), 3.58~3.54
(m, 1H), 3.47 (s, 3H), 3.18~3.13 (m, 2H), 2.71~2.59 (m,
4H), 2.06~1.92 (m, 2H); '3C NMR (100 MHz, DMSO-ds)
5: 192.9, 152.0, 146.2, 145.7, 129.1, 122.5, 118.9, 115.2,
110.6, 56.2, 54.9, 52.0, 48.1, 43.5, 42.0, 40.2, 34.2, 30.0;
IR (ATR) vinax: 3461, 3265, 2960, 2929, 2832, 2642, 1683,
1625, 1601, 1483, 1456, 1433, 1378, 1312, 1270, 1222,
1203, 1164, 1096, 1053, 1033, 1011, 970, 928, 885, 858,
827, 806, 738, 705, 656, 618, 556 cm '; HRMS calcd for
CioH2Ns04 [M+H]" 384.1666, found 384.1661.
3.2.3 N-9 8ok R HEALT E4 5 696K
HAb&% 4 (1 mmol, 383 m)IAKEIRH, ARG
W B R E 87 (2 mmol, 200 mg) M R EE Y
mmol), PAPAEA(15 mL)PE A, Ik el 2 e B 56 42 (5
A FEER TLC B8, KMNEHEN 16 h). RN EF G
T I e 75 R PR FHIRATE A, N 30 mL Y S R A
filt, WUF R HON 5% A EAENIA (10 mL X 2),
PRI /K (10 mL X 2)Peik, /KBBR8, i iE.
e 28 R bR A WU IIE T, R A2, &
78 — & H %E(DCM)/CH;OH/NH; *H,O (V Vi V=
800 : 10 : 1), 3R HAMLEY) N-DUB T BEmATAE
¥ 5a~5r.
17-N-(5-(2-7 3~ DU 2 e )~ 75 ok ik (Sa): 1 € [ 4,
FEH 81%. m.p. 107~109 C; 'H NMR (400 MHz,
CDCls) d: 7.36 (br, 5H), 6.62 (d, J=8.4 Hz, 1H), 6.46 (d,
J=8.4 Hz, 1H), 6.05 (s, 1H), 5.57 (s, 2H), 5.51 (br s,
1H), 4.63~4.61 (m, 1H), 438 (d, J=15.6 Hz, 1H),
3.79~3.75 (m, 4H), 3.50 (s, 3H), 3.08~3.04 (m, 2H),
2.75~2.73 (m, 2H), 2.47 (d, J=15.6 Hz, 1H), 2.11~
2.09 (m, 1H), 1.89~1.87 (m, 1H); '*C NMR (100 MHz,
CDCls) 0: 193.6, 169.0, 152.5, 145.1, 144.8, 133.8, 129.1,
128.9, 128.7, 128.2, 121.5, 119.0, 113.8, 109.3, 56.6,
56.0, 54.8, 51.1, 48.7, 44.3, 40.9, 40.6, 34.9, 29.8; IR
(ATR) vinax: 3446, 2937, 2838, 1687, 1628, 1545, 1485,
1456, 1437, 1364, 1321, 1274, 1250, 1230, 1200, 1164,
1139, 1118, 1093, 1054, 1016, 969, 928, 882, 859, 791,
760, 724, 697, 667, 613, 582 cm '; HRMS calcd for
Ca6HasNsO4 [M+H]" 474.2136, found 474.2129.
17-N-(5-(2-(2,6-— F & J5)) - DY )~ 75 B (Sb):
H @ E AR, 7% 86%. mp. 119~121 “C; 'H NMR (400
MHz, CDCl3) 0: 7.19~7.15 (m, 1H), 7.07 (d, J=7.6 Hz,
2H), 6.62 (d, J=8.4 Hz, 1H), 6.45 (d, J=8.4 Hz, 1H), 6.02
(s, 1H), 5.62 (s, 2H), 5.50 (br s, 1H), 4.60~4.58 (m, 1H),

Chin. J. Org. Chem. 2023, 43,2506~2518
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438 (d, J=15.6 Hz, 1H), 3.80 (s, 3H), 3.74~3.72 (m,
1H), 3.51 (s, 3H), 3.06~3.02 (m, 2H), 2.74~2.70 (m,
2H), 2.51 (s, 6H), 2.47 (d, J=15.6 Hz, 1H), 2.11~2.07
(m, 1H), 1.88~1.84 (m, 1H); '3C NMR (100 MHz,
CDCls) 6: 193.6, 168.6, 152.5, 145.2, 144.9, 138.4, 130.2,
129.2, 129.0, 128.6, 121.6, 119.0, 113.9, 109.3, 56.0, 54.9,
50.9, 48.7, 44.3, 40.9, 40.6, 34.9, 29.7, 20.1; IR (ATR)
Vmax: 3443, 2931, 2836, 1689, 1627, 1544, 1484, 1458,
1439, 1366, 1321, 1274, 1252, 1229, 1201, 1164, 1136,
1116, 1095, 1057, 1018, 971, 926, 879, 859, 773, 717, 684,
660, 612, 560 cm™'; HRMS calcd for CpsH3NsO; [M+
H]" 502.2449, found 502.2441.

17-N-(5-(2-(2,6- — S %)) VU %0 %) - 75 1k B (Sc):
AR, 723 82%. mp. 122~124 ‘C; 'H NMR (400
MHz, CDCL) d: 7.39 (d, J=8.0 Hz, 2H), 7.30~7.26 (m,
1H), 6.62 (d, J=8.4 Hz, 1H), 6.46 (d, J=8.0 Hz, 1H), 6.04
(s, 1H), 5.88 (s, 2H), 5.51 (br s, 1H), 4.62~4.58 (m, 1H),
4.38 (d, J=15.6 Hz, 1H), 3.79 (s, 3H), 3.74 (dd, J=13.2,
4.0 Hz, 1H), 3.51 (s, 3H), 3.08~3.04 (m, 2H), 2.75~2.71
(m, 2H), 2.47 (d, J=15.6 Hz, 1H), 2.10~2.08 (m, 1H),
1.90~1.86 (m, 1H); 3C NMR (100 MHz; CDCls; TMS) §:
193.5, 168.7, 152.4, 145.1, 144.8, 137.0, 131.0, 129.0,
128.9, 128.6, 121.5, 118.9, 113.9, 109.2, 55.9, 54.8, 51.6,
51.0, 48.6, 44.2, 40.8, 40.5, 34.8, 29.7; IR (ATR) Vi
3448, 2936, 2838, 1690, 1629, 1546, 1485, 1437, 1370,
1321, 1277, 1254, 1229, 1199, 1164, 1139, 1119, 1093,
1054, 1016, 969, 928, 879, 861, 792, 760, 734, 703, 685,
610, 548 cm '; HRMS caled for CasHasC1NsO4 [M+H]"
542.1356, found 542.1348.

17-N-(5-(2-(2,6- — 9% 2% )~ DY & M)~ 75 Jik B (5d):
H @ EAR, 723 85%. mp. 113~115 ‘C; '"H NMR (400
MHz, CDCls) 8: 7.39~7.36 (m, 1H), 6.98~6.94 (m, 2H),
6.62 (d, J=8.4 Hz, 1H), 6.46 (d, J=8.0 Hz, 1H), 6.01 (s,
1H), 5.66 (s, 2H), 5.51 (br s, 1H), 4.63~4.61 (m, 1H),
438 (d, J=15.6 Hz, 1H), 3.80 (s, 3H), 3.75 (dd, J=11.6,
4.0 Hz, 1H), 3.51 (s, 3H), 3.08~3.04 (m, 2H), 2.75~2.71
(m, 2H), 2.47 (d, J=16.0 Hz, 1H), 2.10~2.08 (m, 1H),
1.88~1.86 (m, 1H); *C NMR (100 MHz, CDCl3) ¢:
193.6, 168.8, 152.4, 145.1, 144.8, 131.4, 129.1, 121.5,
118.9, 113.9, 111.7, 111.5, 109.5, 109.2, 55.9, 54.8, 51.0,
48.6, 44.2, 44.1, 40.8, 40.5, 34.8, 29.7; IR (ATR) Vinax:
3447, 2937, 2838, 1689, 1627, 1546, 1484, 1473, 1440,
1368, 1321, 1275, 1232, 1199, 1165, 1140, 1119, 1080,
1057, 1017, 969, 926, 881, 859, 794, 757, 717, 687, 660,
612, 545 cm '; HRMS calcd for CosHas FoNsO4 [M+H]*
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510.1947, found 510.1938.

17-N-(5-(2-(2- F 2 58 )) - DU 26008~ 5 e i (Se): M
O EK, 773 80%. m.p. 108~110 ‘C; 'H NMR (400
MHz, CDCl3) 0: 7.24~7.20 (m, 4H), 6.62 (d, J=8.4 Hz,
1H), 6.46 (d, J=8.0 Hz, 1H), 6.04 (s, 1H), 5.58 (s, 2H),
5.50 (br s, 1H), 4.63~4.61 (m, 1H), 4.38 (d, J=16.0 Hz,
1H), 3.79~3.75 (m, 4H), 3.51 (s, 3H), 3.08~3.04 (m,
2H), 2.75~2.71 (m, 2H), 2.48~2.44 (m, 4H), 2.11~2.09
(m, 1H), 1.89~1.87 (m, 1H); *C NMR (100 MHz,
CDCls) d: 193.6, 168.9, 152.5, 145.2, 144.8, 136.8, 132.0,
130.7, 129.5, 129.1, 128.9, 126.4, 121.6, 119.0, 113.9,
109.3, 56.0, 54.8, 54.5, 51.1, 48.7, 44.2, 40.9, 40.6, 34.9,
29.8, 19.2; IR (ATR) vmax: 3432, 2938, 2838, 1689, 1627,
1541, 1483, 1461, 1437, 1366, 1321, 1274, 1246, 1227,
1201, 1165, 1139, 1119, 1080, 1053, 1016, 971, 928, 882,
861, 790, 740, 704, 667, 613 cm !; HRMS calcd for
Ca7H30NsO4 [M+H]" 488.2292, found 488.2283.

17-N-(5-(2-(2- 5 58))- DY M- R B (sh): A6
A, 722 83%. m.p. 104~106 ‘C; 'H NMR (400 MHz,
CDCly) d: 7.43~7.41 (m, 1H), 7.28~7.26 (m, 2H),
7.13~7.11 (m, 1H), 6.62 (d, J=8.0 Hz, 1H), 6.47 (d, J=
8.4 Hz, 1H), 6.09 (s, 1H), 5.73 (s, 2H), 5.51 (br s, 1H),
4.64~4.62 (m, 1H), 4.39 (d, J=15.2 Hz, 1H), 3.81~3.77
(m, 4H), 3.50 (s, 3H), 3.10~3.06 (m, 2H), 2.77~2.73 (m,
2H), 2.48 (d, J=16.0 Hz, 1H), 2.12~2.10 (m, 1H), 1.91~
1.89 (m, 1H); 3C NMR (100 MHz, CDCl;) &: 193.5,
168.9, 152.4, 145.2, 144.8, 133.4, 131.6, 130.0, 129.9,
129.7, 129.0, 127.3, 121.5, 118.9, 113.9, 109.3, 55.9, 54.8,
53.8, 51.1, 48.6, 44.2, 40.9, 40.5, 34.8, 29.8; IR (ATR)
vma: 3440, 2938, 2838, 1689, 1626, 1545, 1485, 1437,
1365, 1322, 1275, 1254, 1230, 1199, 1165, 1136, 1116,
1082, 1053, 1015, 970, 929, 879, 862, 790, 751, 708, 682,
612, 548 cm'; HRMS calcd for CasHp,CINsO4 [M+H]"
508.1746, found 508.1742.

17-N-(5-(2-(3,4- — 5 % 2% )~ VU %0 M)~ 75 78 B (Sg):
HEE A, 722 84%. mp. 104~106 C; 'H NMR (400
MHz, CDCl3) d: 7.23~7.12 (m, 3H), 6.63 (d, J=8.4 Hz,
1H), 6.46 (d, J=8.0 Hz, 1H), 6.11 (s, 1H), 5.52 (s, 3H),
4.62 (br, 1H), 4.39 (d, J=15.6 Hz, 1H), 3.79~3.75 (m,
4H), 3.51 (s, 3H), 3.12~3.04 (m, 2H), 2.79~2.69 (m,
2H), 2.48 (d, J=15.6 Hz, 1H), 2.13~2.09 (m, 1H), 1.93~
1.86 (m, 1H); 3C NMR (100 MHz, CDCl;) &: 193.5,
169.1, 152.5, 145.2, 144.8, 130.6, 129.0, 124.7, 124.6,
121.5, 119.0, 117.8, 117.6, 117.4, 113.8, 109.3, 55.9, 55.3,
54.8, 51.1, 48.6, 44.2, 40.9, 40.5, 34.8, 29.8; IR (ATR)
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Vmax: 3446, 2937, 2839, 1687, 1629, 1547, 1518, 1484,
1462, 1438, 1368, 1320, 1275, 1230, 1202, 1164, 1139,
1116, 1078, 1053, 1017, 969, 925, 881, 860, 768, 744, 701,
614 cm '; HRMS caled for CaHysFoNsOs [M+H] "
510.1947, found 510.1940.
17-N-(5-(2-(3-1R % Jk))- DU %M )~ 75 e i (Sh):
[E4E, 772% 87%. m.p. 107~109 C; 'H NMR (400 MHz,
CDCly) 0: 7.51~7.47 (m, 2H), 7.29~7.22 (m, 2H), 6.63
(d, J=8.4 Hz, 1H), 6.47 (d, J=8.0 Hz, 1H), 6.04 (s, 1H),
5.53 (s, 2H), 5.51 (br s, 1H), 4.61 (br, 1H), 4.39 (d, J=
15.6 Hz, 1H), 3.80~3.76 (m, 4H), 3.51 (s, 3H), 3.11~
3.04 (m, 2H), 2.80~2.69 (m, 2H), 2.48 (d, J=15.6 Hz,
1H), 2.13~2.09 (m, 1H), 1.93~1.87 (m, 1H); '*C NMR
(100 MHz, CDCL3) 0: 193.5, 169.1, 152.5, 1452, 144.8,
135.8, 131.9, 131.3, 130.5, 129.0, 126.9, 122.8, 121.5,
119.0, 113.7, 109.3, 56.0, 55.7, 54.9, 51.1, 48.7, 44.3, 40.9,
40.6, 34.9, 29.8; IR (ATR) vimax: 3476, 2938, 2838, 1686,
1630, 1547, 1484, 1456, 1434, 1368, 1320, 1276, 1230,
1201, 1164, 1137, 1119, 1074, 1056, 1015, 971, 925, 881,
861, 794, 754, 700, 668, 612 cm !; HRMS calcd for
Ca6Hy/BrNsO4 [M+H]" 552.1241, found 552.1233.
17-N-(5-(2-(3- F 2555 3 )) - DU &0 Mk ) - 75 R Bk (Si): 1
O E AR, P53 86%. mp. 101~103 ‘C; 'H NMR (400
MHz, CDCl3) d: 7.27~7.23 (m, 1H), 7.16~7.14 (m, 3H),
6.62 (d, J=8.4 Hz, 1H), 6.46 (d, J=8.0 Hz, 1H), 6.04 (s,
1H), 5.53 (s, 2H), 5.51 (br s, 1H), 4.61 (br, 1H), 4.38 (d,
J=16.0 Hz, 1H), 3.80~3.76 (m, 4H), 3.50 (s, 3H), 3.10~
3.02 (m, 2H), 2.80~2.68 (m, 2H), 2.47 (d, J=15.6 Hz,
1H), 2.35 (s, 3H), 2.12~2.08 (m, 1H), 1.92~1.85 (m,
1H); 3C NMR (100 MHz, CDCl;) 6: 193.6, 169.0, 152.5,
1452, 144.8, 138.6, 133.7, 129.4, 129.1, 128.9, 128.8,
125.3, 121.6, 119.0, 113.9, 109.3, 56.6, 56.0, 54.8, 51.1,
48.7, 44.3, 40.9, 40.6, 34.9, 29.8, 21.4; IR (ATR) Vinax:
3445, 2937, 2839, 1689, 1627, 1545, 1484, 1456, 1436,
1365, 1319, 1276, 1230, 1200, 1164, 1139, 1118, 1078,
1056, 1016, 969, 925, 881, 861, 790, 752, 698, 668, 613,
552 ¢cm '; HRMS caled for CyH3NsOs [M + H] '
488.2292, found 488.2283.
17-N-(5-(2-3- 3R 2k))- DU & M) -5 R Bl (5)): H o
A, 723 89%. m.p. 105~107 ‘C; 'H NMR (400 MHz,
CDCl3) 6:7.35~7.31 (m, 3H), 7.27~7.22 (m, 1H), 6.63
(d, J=8.4 Hz, 1H), 6.47 (d, J=8.0 Hz, 1H), 6.04 (s, 1H),
5.54 (s, 2H), 5.51 (br s, 1H), 4.61 (br, 1H), 4.39 (d, J=
15.6 Hz, 1H), 3.80~3.78 (m, 4H), 3.51 (s, 3H), 3.11~
3.03 (m, 2H), 2.80~2.69 (m, 2H), 2.48 (d, J=15.6 Hz,
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1H), 2.13~2.09 (m, 1H), 1.93~1.86 (m, 1H); '*C NMR
(100 MHz, CDCl3) d: 193.6, 169.1, 152.5, 145.2, 144.8,
135.6, 134.7, 130.2, 129.0, 128.9, 128.3, 126.4, 121.5,
119.0, 113.8, 109.3, 56.0, 55.8, 54.8, 51.1, 48.7, 44.2, 40.9,
40.6, 34.9, 29.8; IR (ATR) vmax: 3451, 2937, 2838, 1686,
1627, 1545, 1483, 1460, 1438, 1364, 1320, 1274, 1229,
1200, 1164, 1137, 1116, 1078, 1056, 1017, 970, 925, 880,
862, 794, 755, 701, 679, 614, 553 cm !; HRMS calcd for
Ca6Ha7CINsO4 [M+H]™ 508.1746, found 508.1740.

17-N-(5-(2-(3- 5 52))- DU 0 -5 e i (Sk):
A, 723 80%. m.p. 104~106 ‘C; 'H NMR (400 MHz,
CDCly) d: 7.37~7.31 (m, 1H), 7.13 (d, J=7.6 Hz, 1H),
7.07~7.03 (m, 2H), 6.63 (d, J=8.4 Hz, 1H), 6.47 (d, J=
8.4 Hz, 1H), 6.05 (s, 1H), 5.56 (s, 2H), 5.51 (br s, 1H),
4.62 (br, 1H), 4.39 (d, J=15.6 Hz, 1H), 3.80~3.78 (m,
4H), 3.51 (s, 3H), 3.11~3.03 (m, 2H), 2.80~2.69 (m,
2H), 2.48 (d, J=15.6 Hz, 1H), 2.13~2.09 (m, 1H), 1.93~
1.86 (m, 1H); 3C NMR (100 MHz, CDCly) d: 193.6,
169.0, 152.5, 145.2, 144.8, 136.0, 130.5, 129.0, 123.8,
121.5, 119.0, 115.8, 115.3, 115.1, 113.8, 109.3, 56.0, 55.8,
54.8, 51.1, 48.6, 44.2, 40.9, 40.5, 34.8, 29.8; IR (ATR)
Vmax: 3447, 2938, 2836, 1686, 1628, 1545, 1485, 1455,
1437, 1367, 1319, 1276, 1252, 1230, 1200, 1164, 1140,
1119, 1080, 1054, 1015, 970, 927, 879, 859, 794, 759, 679,
613 cm '; HRMS caled for CyHa7FNsOs [M+H]"
4922042, found 492.2034.

17-N-(5-(2-(3- F AU 2k = 22 ))— DY 250 M )~ 75 T8k Bl (S1):
H AR, 723 81%. mp. 100~102 C; 'H NMR (400
MHz, CDCls) d: 7.30~7.26 (m, 1H), 6.94~6.87 (m, 3H),
6.62 (d, J=8.0 Hz, 1H), 6.46 (d, J=8.4 Hz, 1H), 6.07 (s,
1H), 5.54 (s, 2H), 5.51 (br s, 1H), 4.62 (br, 1H), 4.39 (d,
J=15.6 Hz, 1H), 3.79~3.76 (m, 7H), 3.50 (s, 3H), 3.11~
3.03 (m, 2H), 2.80~2.68 (m, 2H), 2.47 (d, J=15.6 Hz,
1H), 2.12~2.08 (m, 1H), 1.92~1.85 (m, 1H); '*C NMR
(100 MHz, CDCls) J: 193.6, 168.9, 159.8, 152.4, 145.2,
1449, 1352, 129.9, 129.0, 121.5, 120.4, 118.9, 114.1,
113.9, 113.8, ,109.3, 56.4, 55.9, 55.2, 54.8, 51.1, 48.6,
44.2, 40.9, 40.5, 34.8, 29.7; IR (ATR) vmax: 3445, 2938,
2836, 1688, 1626, 1603, 1586, 1545, 1484, 1457, 1439,
1365, 1320, 1276, 1229, 1199, 1164, 1137, 1116, 1080,
1053, 1016, 971, 928, 881, 861, 794, 759, 741, 691, 614,
554 cm '; HRMS caled for Cy;H3NsOs [M + H] '
504.2241, found 504.2231.

17-N-(5-(2-(4-P5-F 58))- DU M) -5 e I(Sm): €4
A, 7223 87%. m.p. 118~120 C; 'H NMR (400 MHz,
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CDCLy) d: 7.46 (d, J=8.4 Hz, 2H), 7.22 (d, J=8.0 Hz,
2H), 6.59 (d, J=8.0 Hz, 1H), 6.44 (d, J=8.4 Hz, 1H), 6.30
(s, 1H), 5.52 (s, 3H), 4.61 (br, 1H), 4.39 (d, J=15.6 Hz,
1H), 3.76 (dd, J=12.8, 4.8 Hz, 1H), 3.70 (s, 3H), 3.48 (s,
3H), 3.12~3.02 (m, 2H), 2.78~2.68 (m, 2H), 2.47 (d, J=
15.6 Hz, 1H), 2.11~2.08 (m, 1H), 1.91~1.83 (m, 1H);
13C NMR (100 MHz, CDCl3) d: 193.5, 169.0, 152.5, 145.2,
144.8, 132.7, 132.0, 130.0, 129.0, 122.8, 121.5, 119.0,
113.8, 109.3, 56.0, 55.8, 54.8, 51.1, 48.6, 44.2, 40.9, 40.5,
34.8, 29.8; IR (ATR) vimax: 3368, 2842, 1688, 1627, 1545,
1486, 1461, 1436, 1367, 1321, 1277, 1229, 1200, 1166,
1138, 1117, 1071, 1055, 1011, 971, 928, 881, 859, 799,
756, 702, 630, 611, 550 cm ~'; HRMS caled for
Ca6Ha27BrNsO4 [M+H]" 552.1241, found 552.1232.
17-N-(5-(2-(4-HU T B J)) - PU 20 M) 75 7 53 (Sm):
A E R, 723 80%. m.p. 119~121 ‘C; 'H NMR (400
MHz, CDCl;) d: 7.38 (d, J=8.4 Hz, 2H), 7.30 (d, J=8.4
Hz, 2H), 6.62 (d, J=8.4 Hz, 1H), 6.46 (d, J=8.4 Hz, 1H),
6.07 (s, 1H), 5.53 (s, 2H), 5.51 (br s, 1H), 4.62 (br, 1H),
439 (d, J=15.6 Hz, 1H), 3.80~3.76 (m, 4H), 3.50 (s,
3H), 3.11~3.03 (m, 2H), 2.80~2.68 (m, 2H), 2.47 (d, J=
15.6 Hz, 1H), 2.12~2.08 (m, 1H), 1.92~1.84 (m, 1H),
1.30 (s, 9H); 3C NMR (100 MHz, CDCl3) 6: 193.6, 169.0,
152.5, 151.6, 145.2, 144.9, 130.8, 129.1, 128.0, 125.8,
121.6, 119.0, 113.9, 109.3, 56.3, 55.9, 54.8, 51.1, 48.7,
44.3, 409, 40.6, 34.9, 34.6, 31.3, 29.8; IR (ATR) viax:
3370, 2934, 2838, 1686, 1626, 1546, 1483, 1436, 1411,
1317, 1275, 1250, 1229, 1199, 1165, 1136, 1119, 1051,
1009, 971, 928, 878, 861, 806, 755, 700, 611, 573, 556
cm '; HRMS caled for C30HssNsOs [M+H]" 530.2762,
found 530.2755.
17-N-(5-(2-(4- =5 F 1 25— DU ) - 75 kBl (S0):
H O EAR, 723 85%. mp. 113~115 ‘C; '"H NMR (400
MHz, CDCL) d: 7.63 (d, J=8.0 Hz, 2H), 7.46 (d, J=8.0
Hz, 2H), 6.62 (d, J=8.4 Hz, 1H), 6.46 (d, J=8.4 Hz, 1H),
6.12 (s, 1H), 5.63 (s, 2H), 5.51 (br s, 1H), 4.62 (br, 1H),
439 (d, J=15.6 Hz, 1H), 3.80~3.76 (m, 4H), 3.50 (s,
3H), 3.12~3.03 (m, 2H), 2.79~2.69 (m, 2H), 2.48 (d, J=
16.0 Hz, 1H), 2.13~2.09 (m, 1H), 1.93~1.85 (m, 1H);
3C NMR (100 MHz, CDCl3) d: 193.6, 169.1, 152.5, 145.2,
144.8, 137.7, 130.9, 130.6, 129.0, 128.6, 125.8, 121.5,
119.0, 113.8, 109.3, 55.9, 55.8, 54.8, 51.1, 48.6, 44.2, 40.9,
40.5, 34.8, 29.8; IR (ATR) vimax: 3370, 2936, 2840, 1686,
1626, 1546, 1487, 1457, 1436, 1369, 1322, 1275, 1229,
1199, 1165, 1136, 1115, 1055, 1013, 971, 928, 878, 861,
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801, 759, 700, 683, 628, 611, 547 cm”'; HRMS calcd for
C27H27F3NsO4 [M+H]" 542.2010, found 542.2001.
17-N-(5-(2-(4- H 3R 58 )~ DU M) - 75 IR il (Sp):
EK, 772% 81%. m.p. 105~107 C; 'H NMR (400
MHz, CDCl3) 6: 7.26 (d, J=8.0 Hz, 2H), 7.17 (d, J=8.0
Hz, 2H), 6.62 (d, J=8.4 Hz, 1H), 6.46 (d, J=8.4 Hz, 1H),
6.04 (s, 1H), 5.52 (s, 2H), 5.50 (br s, 1H), 4.61 (br, 1H),
438 (d, J=15.6 Hz, 1H), 3.79~3.75 (m, 4H), 3.50 (s,
3H), 3.10~3.01 (m, 2H), 2.79~2.68 (m, 2H), 2.47 (1H, d,
J=15.6 Hz), 2.34 (s, 3H), 2.11~2.07 (m, 1H), 1.91~1.84
(m, 1H); 3C NMR (100 MHz, CDCls) §: 193.6, 169.0,
152.5, 145.2, 144.9, 138.5, 130.8, 129.5, 129.1, 128.3,
121.6, 119.0, 113.9, 109.3, 56.4, 55.9, 54.8, 51.1, 48.7,
44.2, 40.7, 40.6, 34.7, 29.8, 21.2; IR (ATR) vma: 3370,
2936, 2839, 1686, 1626, 1546, 1483, 1457, 1436, 1369,
1322, 1275, 1229, 1199, 1165, 1136, 1119, 1051, 1013,
971, 928, 882, 861, 801, 755, 725, 700, 666, 632, 607, 556
cm '; HRMS caled for Cp7H3oNsO, [M+H]™ 488.2292,
found 488.2285.
17-N-(5-(2-(4-FHE R HL))- DU A )~ 75 el (5q): M
EK, P73 89%. m.p. 125~127 C; 'H NMR (400
MHz, CDCLy) 6: 7.67 (d, J=8.4 Hz, 2H), 7.45 (d, J=8.4
Hz, 2H), 6.63 (d, J=8.4 Hz, 1H), 6.47 (d, J=8.0 Hz, 1H),
6.08 (s, 1H), 5.63 (s, 2H), 5.51 (br, 1H), 4.61 (br, 1H), 4.39
(d, J=15.6 Hz, 1H), 3.81~3.75 (m, 4H), 3.51 (s, 3H),
3.12~3.03 (m, 2H), 2.78~2.69 (m, 2H), 2.48 (d, J=15.6
Hz, 1H), 2.14~2.10 (m, 1H), 1.93~1.85 (m, 1H); '*C
NMR (100 MHz, CDCLy) d: 193.6, 169.1, 152.4, 145.2,
144.8, 138.8, 132.7, 128.9, 128.8, 121.4, 119.0, 118.3,
113.8, 112.5, 109.3, 56.0, 55.8, 54.8, 51.1, 48.6, 44.2, 40.9,
40.5, 34.8, 29.8; IR (ATR) vmax: 3425, 2934, 2836, 2227,
1686, 1626, 1546, 1487, 1457, 1436, 1415, 1364, 1322,
1275, 1229, 1199, 1165, 1136, 1115, 1055, 1017, 971, 928,
882, 861, 823, 772, 729, 678, 611, 552 cm”'; HRMS caled
for Co7H27N4O4 [M+H]" 499.2088, found 499.2079.
17-N-(5-(2-(4-Hi5 25 25 ))~ DU &UMe )~ 75 B Bl (Sr): 3%
EK, P73 82%. mp. 124~126 C; 'H NMR (400
MHz, CDCL) 6: 8.23 (d, J=8.8 Hz, 2H), 7.51 (d, J=8.8
Hz, 2H), 6.63 (d, J=8.4 Hz, 1H), 6.47 (d, J=8.0 Hz, 1H),
6.05 (s, 1H), 5.68 (s, 2H), 5.50 (br, 1H, s), 4.62 (br, 1H),
439 (d, J=15.6 Hz, 1H), 3.80~3.75 (m, 4H), 3.51 (s,
3H), 3.12~3.04 (m, 2H), 2.78~2.69 (m, 2H), 2.48 (d, J=
15.6 Hz, 1H), 2.14~2.10 (m, 1H), 1.93~1.86 (m, 1H);
13C NMR (100 MHz, CDCl3) d: 193.6, 169.1, 152.4, 147.9,
1452, 144.8, 140.7, 129.1, 128.9, 124.0, 121.4, 119.0,
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113.8, 109.3, 55.9, 55.5, 54.8, 51.1, 48.6, 44.2, 40.9, 40.5,
34.8, 29.8; IR (ATR) vimax: 3366, 2936, 2839, 1686, 1626,
1546, 1487, 1457, 1436, 1415, 1369, 1322, 1275, 1229,
1199, 1165, 1140, 1119, 1051, 1013, 971, 928, 878, 861,
801, 755, 729, 700, 666, 611, 552 cm™'; HRMS calcd for
CasH2NsO6 [M+H]" 519.1987, found 519.1979.
324 N-1,3,4-"% — vk £ F ST £ 6 695K

B 17-N-(5-2H-PY 24 ))- 75 #E H%(4, 1 mmol, 383
mg) MBI, AR5 RIK I BRBR AN (2 mmol, 168
mg) M2 FBESUAL A2 mmol), LLEA(15 mL)1EE,
InFAENA A R B 5E A CEAN S Al TLC 188, RET
(A 12 h). S48 o e il i e % 725 R bR IR A, n
A 30 mL ) =& REE g, WKIKH T ESECN 5%IEA
ANV (10 mLX2), MAMEEK(10 mLX2)PkE,
TR BR BN T4, L UE. el 28 K B 2 HLAH I 571,
PR e AT 4l Al = i, BB FF 578 DCM/CH;OH/NH; *
H,O (V:V:V=600:10:0.5/800: 10 :0.5), 155 H
FRACE YD N-1,3,4-B8 — 142575 BEBRATEY 6a~6p.

17-N-(5-(2-F 51,3, 4- I — 1))~ 75 bl (6a): A {4
[E4A, 772 83%. m.p. 145~147 C; 'H NMR (400 MHz,
CDCls) 0: 7.93~7.90 (m, 2H), 7.46~7.44 (m, 3H), 6.67
(d, J=8.4 Hz, 1H), 6.53 (d, J=8.4 Hz, 1H), 6.12 (s, 1H),
5.51 (br s, 1H), 4.67~4.65 (m, 1H), 4.42 (d, J=15.6 Hz,
1H), 3.87~3.82 (m, 4H), 3.53 (s, 3H), 3.20 (dd, J=18.4,
5.2 Hz, 1H), 3.09~3.08 (m, 1H), 2.99~2.89 (m, 2H), 2.50
(d, J=15.6 Hz, 1H), 2.20~2.16 (m, 1H), 1.98~1.90 (m,
1H); 3C NMR (100 MHz, CDCl;) 6: 193.2, 163.8, 159.1,
152.6, 145.4, 145.0, 130.5, 128.9, 128.3, 125.7, 124.5,
121.0, 119.1, 113.1, 109.6, 56.0, 54.9, 51.6, 48.3, 43.9,
40.9, 40.1, 34.6, 30.5; IR (ATR) vmay: 3433, 2937, 2837,
1685, 1601, 1579, 1556, 1484, 1451, 1438, 1388, 1311,
1274, 1249, 1229, 1201, 1167, 1135, 1049, 1021, 967, 920,
879, 860, 796, 772, 729, 690, 652, 613, 562 cm ™ '; HRMS
caled for CyHxN3Os [M + H] ©  460.1867, found
460.1861.

17-N-(5-(2-(2- W 3 4% 55 )-1,3,4- W — W ))— 55 JBE Ak
(6b): AfaFEE, P73 84%. m.p. 136~138 C; 'H NMR
(400 MHz, CDCl;) J: 7.80~7.78 (m, 1H), 7.36~7.24 (m,
3H), 6.67 (1H, d, J=8 Hz), 6.53 (d, J=8.4 Hz, 1H), 6.12
(s, 1H), 5.51 (br s, 1H), 4.66~4.64 (m, 1H), 4.42 (d, J=
15.6 Hz, 1H), 3.84~3.80 (m, 4H), 3.53 (s, 3H), 3.19 (dd,
J=18, 4.8 Hz, 1H), 3.09~3.08 (m, 1H), 2.99~2.89 (m,
2H), 2.67 (s, 3H), 2.50 (d, J=15.6 Hz, 1H), 2.20~2.16
(m, 1H), 1.98~1.90 (m, 1H); *C NMR (100 MHz,
CDCls) d: 193.3, 163.5, 159.4, 152.7, 145.4, 144.9, 137.5,
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131.6, 130.1, 128.3, 127.9, 125.9, 123.5, 121.0, 119.2,
113.0, 109.6, 56.1, 54.9, 51.6, 48.4, 44.0, 40.9, 40.2, 34.7,
30.5, 22.1; IR (ATR) vimax: 3373, 2934, 2841, 1690, 1601,
1577, 1550, 1483, 1453, 1436, 1381, 1309, 1279, 1245,
1229, 1199, 1165, 1136, 1051, 1021, 971, 920, 882, 856,
789, 767, 730, 670, 649, 611, 552 cm !; HRMS calcd for
Ca7HasN30s [M+H]" 474.2023, found 474.2022.

17-N-(5-(2-(2- A K 5)-1,3,4- 1% — 1))~ 75 5 (6¢):
@ E AR, 7% 89%. m.p. 113~115 “C; '"H NMR (400
MHz, CDCls) d: 7.93~7.91 (m, 1H), 7.50~7.48 (m, 1H),
7.41~7.32 (m, 2H), 6.66 (d, J=8.4 Hz, 1H), 6.52 (d, J=
8.4 Hz, 1H), 6.31 (s, 1H), 5.55 (br s, 1H), 5.29 (s, 1H),
4.67~4.66 (m, 1H), 4.42 (d, J=15.6 Hz, 1H), 3.87~3.82
(m, 1H), 3.77 (s, 3H), 3.52 (s, 3H), 3.21 (dd, J=18.4, 5.2
Hz, 1H), 3.10~3.09 (m, 1H), 2.98~2.88 (m, 2H), 2.51 (d,
J=15.6 Hz, 1H), 2.20~2.16 (m, 1H), 1.98~1.90 (m, 1H);
13C NMR (100 MHz, CDCl3) d: 193.2, 164.2, 157.3, 152.6,
145.4, 144.9, 132.1, 131.5, 131.0, 130.4, 128.2, 127.0,
123.6, 120.9, 119.2, 113.0, 109.6, 56.1, 54.9, 51.7, 48.3,
43.9, 40.9, 40.1, 34.6, 30.5; IR (ATR) vmax: 3454, 2938,
2836, 1686, 1593, 1571, 1554, 1483, 1457, 1436, 1381,
1309, 1275, 1229, 1199, 1165, 1132, 1089, 1051, 1021,
971, 920, 878, 861, 793, 759, 729, 700, 657, 611, 564
cm '; HRMS calcd for Co6HpsCIN3Os [M+H]" 494.1477,
found 494.1474.

17-N-(5-(2-(2- A 2 7K 3 )-1,3,4- B — 1))~ 75 ik ok
(6d): HEMEE, P75 80%. m.p. 134~136 C; '"H NMR
(400 MHz, CDCl;) &: 8.04~8.02 (m, 1H), 7.92~7.90 (m,
1H), 7.73~7.70 (m, 1H), 7.67~7.63 (m, 1H), 6.68 (d, J=
8 Hz, 1H), 6.54 (d, J=8 Hz, 1H), 6.06 (s, 1H), 5.47 (br s,
1H), 4.54~4.52 (m, 1H), 4.40 (d, J=15.6 Hz, 1H), 3.83
(s, 3H), 3.76~3.71 (m, 1H), 3.54 (s, 3H), 3.18 (dd, J=18,
4.4 Hz, 1H), 3.06~3.05 (m, 1H), 2.94~2.84 (m, 2H), 2.49
(d, J=15.6 Hz, 1H), 2.19~2.15 (m, 1H), 1.95~1.88 (m,
1H); 3C NMR (100 MHz, CDCL3) 8: 193.1, 164.6, 155.5,
152.8, 147.7, 145.4, 144.8, 132.8, 131.4, 130.8, 128.1,
124.3, 120.8, 119.4, 118.8, 112.5, 109.7, 56.1, 55.0, 51.8,
48.3, 43.9, 41.0, 40.1, 34.6, 30.5; IR (ATR) vmax: 3357,
2955, 2925, 2849, 1690, 1605, 1576, 1529, 1483, 1461,
1436, 1347, 1309, 1275, 1254, 1229, 1199, 1165, 1119,
1089, 1051, 1017, 966, 916, 882, 852, 793, 755, 729, 645,
611 cm '; HRMS caled for CyHsN4O; [M + H]®
505.1718, found 505.1715.

17-N-(5-(2-(3,4- G K 3E)-1,3,4- W8 — W ))~ 75 JiE Bk
(6e): HEIA, 77% 85%. m.p. 141~143 C; 'H NMR
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(400 MHz, CDCl3) d: 7.98 (d, J=1.6 Hz, 1H), 7.78 (dd,
J=8.4, 2.4 Hz, 1H), 7.54 (d, J=8.4 Hz, 1H), 6.69 (d, J=
8.4 Hz, 1H), 6.54 (d, J=8.4 Hz, 1H), 6.15 (s, 1H), 5.52 (br
s, 1H), 4.66 (m, 1H), 4.43 (d, J=15.6 Hz, 1H), 3.87~3.83
(m, 4H ), 3.55 (s, 3H), 3.22 (dd, J=18.4, 4.8 Hz, 1H),
3.10~3.09 (m, 1H), 2.98~2.90 (m, 2H), 2.51 (d, J=15.6
Hz, 1H), 2.22~2.18 (m, 1H), 1.99~1.91 (m, 1H); *C
NMR (100 MHz, CDCls) 6: 193.1, 164.0, 157.3, 152.7,
145.4, 144.9, 134.6, 133.3, 131.1, 128.1, 127.3, 124.8,
1243, 120.9, 119.2, 112.7, 109.7, 56.1, 54.9, 51.7, 48.3,
43.9, 41.0, 40.1, 34.7, 30.5; IR (ATR) Vmax: 3459, 2934,
2836, 1690, 1597, 1563, 1483, 1461, 1436, 1394, 1309,
1275, 1233, 1199, 1165, 1136, 1051, 1021, 966, 920, 882,
856, 823, 801, 759, 734, 704, 674, 649, 615, 556 cm ';
HRMS caled for CysHaCLN;Os [M+H]" 528.1088,
found 528.1083.

17-N=(5-(2-(3- 1 3k 2 3 )-1,3,4- T8 — 1)) 5 1k ok
(6f): AEE, 7% 92%. m.p. 144~146 C; 'H NMR
(400 MHz, CDCl3) 6: 7.74~7.69 (m, 2H), 7.35~7.25 (m,
2H), 6.66 (d, J=8.4 Hz, 1H), 6.52 (d, J=8.4 Hz, 1H), 6.20
(s, 1H), 5.52 (br, 1H, s), 4.66~4.64 (m, 1H), 4.42 (d, J=
16 Hz, 1H), 3.86~3.80 (m, 4H), 3.53 (s, 3H), 3.20 (dd,
J=18.4, 5.2 Hz, 1H), 3.09~3.08 (m, 1H), 2.98~2.88 (m,
2H), 2.50 (d, J=16 Hz, 1H), 2.40 (s, 3H), 2.20~2.16 (m,
1H), 1.97~1.90 (m, 1H); 3C NMR (100 MHz, CDCl;) ¢:
193.2, 163.8, 159.2 152.5, 145.4, 145.0, 136.6, 131.3,
128.7, 128.3, 126.1, 124.3, 122.8, 121.0, 119.1, 113.2,
109.5, 55.9, 54.8, 51.6, 48.3, 43.8, 40.9, 40.1, 34.6, 30.5,
21.3; IR (ATR) vimax: 3501, 2934, 2836, 1686, 1605, 1584,
1554, 1483, 1461, 1436, 1381, 1309, 1275, 1250, 1229,
1199, 1165, 1132, 1051, 1021, 996, 916, 882, 844, 793,
759, 725, 696, 641, 611, 564 cm !; HRMS calcd for
Co7H2sN305 [M+H]" 474.2023, found 474.2019.

17-N-(5-(2-(3- S A 32 )-1,3,4- T — Wk y)— 75 78 Bsl (62):
H @ EAR, 723 85%. m.p. 104~106 C; 'H NMR (400
MHz, CDCl;) J: 7.88~7.81 (m, 2H), 7.44~7.37 (m, 2H),
6.68 (d, J=8.4 Hz, 1H), 6.53 (d, J=8.4 Hz, 1H), 6.13 (s,
1H), 5.52 (br s, 1H), 4.67~4.66 (m, 1H), 4.42 (d, J=15.6
Hz, 1H), 3.87~3.84 (m, 1H), 3.82 (s, 3H), 3.54 (s, 3H),
321 (dd, J=18.4, 4.8 Hz, 1H), 3.09~3.08 (m, 1H),
2.97~2.90 (m, 2H), 2.51 (d, J=15.6 Hz, 1H), 2.21~2.17
(m, 1H), 1.98~1.90 (m, 1H); '3C NMR (100 MHz,
CDCLy) d: 193.2, 163.9, 157.9, 152.7, 145.4, 144.9, 134.9,
130.5, 130.3, 128.1, 126.1, 125.6, 123.8, 120.9, 119.2,
112.8, 109.6, 56.1, 54.9, 51.7, 48.3, 43.9, 40.9, 40.1, 36.6,
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30.5; IR (ATR) vimax: 3505, 2934, 2836, 1690, 1601, 1571,
1550, 1483, 1461, 1440, 1381, 1314, 1275, 1250, 1229,
1203, 1161, 1136, 1081, 1051, 1021, 966, 911, 878, 856,
789, 767, 725, 696, 674, 645, 611, 569, 543 cm™ !; HRMS
caled for CyHasCIN3Os [M + H] ' 494.1477, found
494.1473.

17-N=(5-(2-(4- R K 3£ )-1,3,4- 1 — I))- 75 i 5% (6h):
H AR, 7% 88%. m.p. 133~135 °C; 'H NMR (400
MHz, CDCls) d: 7.79~7.77 (m, 2H), 7.60~7.57 (m, 2H),
6.67 (d, J=8.4 Hz, 1H), 6.52 (d, J=8 Hz, 1H), 6.24 (s,
1H), 5.52 (br s, 1H), 4.66~4.64 (m, 1H), 4.42 (d, J=15.6
Hz, 1H), 3.85~3.80 (m, 4H ), 3.53 (s, 3H), 3.20 (dd, J=
18, 4.4 Hz, 1H), 3.09~3.08 (m, 1H), 2.97~2.88 (m, 2H),
2.50 (d, J=15.6 Hz, 1H), 2.20~2.16 (m, 1H), 1.98~1.90
(m, 1H); *C NMR (100 MHz, CDCl3) J: 193.2, 163.9,
158.5, 152.7, 145.4, 1449, 132.2, 128.2, 127.1, 124.6,
123.4, 120.9, 119.2, 112.8, 109.6, 56.1, 54.9, 51.7, 48.4,
44.0, 40.9, 40.2, 34.7, 30.5; IR (ATR) vmax: 3446, 2930,
2836, 1686, 1614, 1593, 1567, 1546, 1483, 1461, 1436,
1398, 1309, 1275, 1250, 1229, 1199, 1161, 1136, 1072,
1047, 1009, 966, 920, 882, 856, 827, 797, 759, 729, 674,
649, 611, 560 cm '; HRMS calcd for Co6HasBrN;Os [M—+
H]" 538.0972, found 538.0967.

17-N-(5-(2-(4- =5 F B 2R JE)-1,3,4- I8 — k)75 ik
(ei): F A A, F2% 86%. mp. 142~144 C; 'H
NMR (400 MHz, CDCL3) 6: 8.03 (d, J=8.4 Hz, 2H), 7.71
(d, J=8.4 Hz, 2H), 6.68 (d, J=8.4 Hz, 1H), 6.54 (d, J=
8.4 Hz, 1H), 6.16 (s, 1H), 5.52 (br s, 1H), 4.71~4.69 (m,
1H), 4.43 (d, J=15.6 Hz, 1H), 3.89~3.85 (m, 1H), 3.82
(s, 3H), 3.54 (s, 3H), 3.22 (dd, J=18.4, 5.2 Hz, 1H),
3.10~3.09 (m, 1H), 2.99~2.92 (m, 2H), 2.51 (d, J=16
Hz, 1H), 2.22~2.17 (m, 1H), 1.99~1.92 (m, 1H); '3C
NMR (100 MHz, CDCL3) d: 193.2, 164.1, 157.9, 152.6,
145.5, 145.0, 130.3, 128.1, 127.7, 125.9, 125.0, 122.3,
120.9, 119.2, 112.9, 109.6, 56.0, 54.9, 51.7, 48.3, 43.9,
40.9, 40.1, 34.6, 30.5; IR (ATR) vimax: 3438, 2938, 2837,
1690, 1606, 1576, 1559, 1483, 1462, 1441, 1419, 1369,
1322, 1275, 1250, 1225, 1199, 1161, 1110, 1064, 1013,
966, 920, 882, 844, 793, 747, 730, 700, 683, 649, 594, 543
cm '; HRMS calcd for Cp7HasF3N3;0s [M+H]' 528.1741,
found 528.1733.

17-N-(5-(2-(4- 50 1 36 2 35 )-1,3,4- W8 — Wk ))— 5 7 il
(6j): AL, P25 91%. m.p. 124~126 C; 'H NMR
(400 MHz, CDCls) d: 7.90 (d, J=8 Hz, 1H), 7.47 (d, J=
8.4 Hz, 1H), 6.67 (d, J=8.4 Hz, 1H), 6.53 (d, /=8 Hz,
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1H), 6.15 (s, 1H), 5.52 (br s, 1H), 4.67~4.65 (m, 1H),
4.61 (s, 2H), 4.42 (d, J=15.6 Hz, 1H), 3.86~3.82 (m,
4H), 3.53 (s, 3H), 3.20 (dd, J=18, 4.8 Hz, 1H), 3.09~
3.08 (m, 1H), 2.98~2.89 (m, 2H), 2.50 (d, J=15.6 Hz,
1H), 2.20~2.16 (m, 1H), 1.98~1.90 (m, 1H); 3C NMR
(100 MHz, CDCl3) 0: 193.2, 163.9, 158.8, 152.7, 145.4,
144.9, 139.8, 129.1, 128.3, 126.1, 124.5, 120.9, 119.3,
112.8, 109.6, 56.1, 55.0, 51.7, 48.4, 45.6, 44.0, 40.9, 40.2,
34.7, 30.5; IR (ATR) vinax: 3442, 2934, 2836, 1686, 1605,
1576, 1550, 1504, 1483, 1457, 1436, 1386, 1309, 1275,
1250, 1229, 1203, 1165, 1136, 1047, 1017, 966, 920, 882,
861, 814, 759, 729, 687, 653, 632, 611, 569 cm ™ !; HRMS
caled for CyHyCIN;Os [M + H] © 508.1634, found
508.1630.

17-N-(5-(2-(4- 1 3 4% 35 )-1,3,4- W — W ))— 55 JBE Ak
(6k): A, P75 92%. m.p. 150~152 C; 'H NMR
(400 MHz, CDCl;) §: 7.80 (d, J=8 Hz, 2H), 7.25 (d, J=8
Hz, 2), 6.67 (d, J=8.4 Hz, 1H), 6.53 (d, J=8.4 Hz, 1H),
6.12 (s, 1H), 5.51 (br s, 1H), 4.65~4.63 (m, 1H), 4.42 (d,
J=15.6 Hz, 1H), 3.85~3.81 (m, 4H), 3.53 (s, 3H), 3.19
(dd, J=18.4, 4.8 Hz, 1H), 3.08~3.07 (m, 1H), 2.98~2.88
(m, 2H), 2.50 (d, J=15.6 Hz, 1H), 2.40 (s, 3H), 2.19~
2.15 (m, 1H), 1.97~1.90 (m, 1H); '*C NMR (100 MHz,
CDCls) d: 193.2, 163.6, 159.2, 152.5, 145.4, 145.0, 140.8,
129.5, 128.3, 125.6, 121.7, 121.0, 119.0, 113.2, 109.5,
55.9,54.8,51.5, 48.3, 43.8, 40.8, 40.1, 34.5, 30.4, 21.5; IR
(ATR) vmax: 3421, 2934, 2836, 1686, 1605, 1571, 1554,
1504, 1483, 1457, 1436, 1386, 1314, 1275, 1250, 1229,
1199, 1165, 1132, 1051, 1017, 966, 920, 882, 856, 818,
793, 759, 734, 687, 657, 619, 543 cm !; HRMS calcd for
C7HsN30s5 [M+H]" 474.2023, found 474.2020.

17-N-(5-(2-(4- 480 2R 0k )-1,3,4- 8 — W) 75 Jik Bk
6): HMEE, 77% 83%. mp. 151~153 C; 'H NMR
(400 MHz, CDCL3) d: 7.85 (d, J=8.8 Hz, 2H), 6.96 (d, J=
9.2 Hz, 2H), 6.67 (d, J=8.4 Hz, 1H), 6.52 (d, J=8.4 Hz,
1H), 6.13 (s, 1H), 5.51 (br s, 1H), 4.63~4.62 (m, 1H),
4.41 (d, J=15.6 Hz, 1H), 3.86 (s, 3H), 3.84~3.79 (m,
4H), 3.53 (s, 3H), 3.18 (dd, J=18.4, 4.8 Hz, 1H), 3.08~
3.07 (m, 1H), 2.98~2.87 (m, 2H), 2.50 (d, J=15.6 Hz,
1H), 2.19~2.15 (m, 1H), 1.97~1.90 (m, 1H); *C NMR
(100 MHz, CDCls) §: 193.2, 163.6, 161.4, 159.2, 152.7,
146.4, 1449, 128.4, 127.4, 121.0, 119.2, 117.1, 114.3,
113.0, 109.6, 56.1, 55.4, 54.9, 51.6, 48.4, 44.0, 40.9, 40.2,
34.7, 30.4; IR (ATR) vinax: 3442, 2934, 2836, 1690, 1601,
1576, 1559, 1499, 1478, 1461, 1436, 1386, 1309, 1275,
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1250, 1199, 1165, 1132, 1115, 1051, 1021, 966, 920, 882,
835, 793, 759, 738, 687, 624, 607, 564 cm'; HRMS calcd
for Co7HasN306 [M+H]" 490.1973, found 490.1967.

17-N-(5-(2-(4- S A HE)-1,3,4- 8 — W)~ 75 1 . (6m):
HEE AR, 7% 93%. mp. 150~152 C; 'H NMR (400
MHz, CDCls) d: 7.86~7.83 (m, 2H), 7.44~7.41 (m, 2H),
6.67 (d, J=8 Hz, 1H), 6.53 (d, J=8.4 Hz, 1H), 6.17 (s,
1H), 5.51 (br s, 1H), 4.66~4.64 (m, 1H), 4.42 (d, J=15.2
Hz, 1H), 3.85~3.81 (m, 4H), 3.53 (s, 3H), 3.20 (dd, J=
26.4, 4.8 Hz, 1H), 3.09~3.08 (m, 1H), 2.98~2.89 (m,
2H), 2.50 (d, J=16 Hz, 1H), 2.20~2.16 (m, 1H), 1.97~
1.90 (m, 1H); BC NMR (100 MHz, CDCly) d: 193.1,
163.9, 158.4, 152.7, 145.4, 144.9, 136.6, 129.2, 128.2,
127.0, 123.0, 120.9, 119.3, 112.7, 109.6, 56.1, 54.9, 51.7,
48.4, 44.0, 40.9, 40.2, 34.7, 30.5; IR (ATR) Vmax: 3505,
2934, 2836, 1690, 1597, 1571, 1546, 1487, 1457, 1436,
1398, 1314, 1275, 1250, 1229, 1203, 1132, 1093, 1051,
1009, 966, 916, 878, 831, 793, 759, 729, 700, 629, 611,
560 cm '; HRMS caled for CapHpsCIN;Os [M+H]'
494.1477, found 494.1474.

17-N-(5-(2-(4- 5 3 48 35 )-1,3,4- W& — W ))— 55 1B ik
(6n): A, 775 86%. m.p. 169~171 C; '"H NMR
(400 MHz, CDCL3) 8: 8.02 (d, J=8.4 Hz, 2H), 7.74 (d, J=
8.4 Hz, 2H), 6.68 (d, J=8.4 Hz, 1H), 6.54 (d, /=8.4 Hz,
1H), 6.13 (s, 1H), 5.50 (br s, 1H), 4.69~4.67 (m, 1H),
443 (d, J=152 Hz, 1H), 3.88~3.83 (m, 4H), 3.54 (s,
3H), 3.22 (dd, J=18, 4.8 Hz, 1H), 3.09~3.08 (m, 1H),
2.99~2.92 (m, 2H), 2.51 (d, J=16 Hz, 1H), 2.22~2.18
(m, 1H), 1.99~1.91 (m, 1H); *C NMR (100 MHz,
CDCls) 6: 193.1, 164.3, 157.6, 152.7, 145.4, 144.9, 132.7,
128.3, 128.0, 126.0, 120.8, 119.2, 118.2, 113.6, 112.7,
109.7, 56.1, 55.0, 51.8, 48.3, 43.9, 41.0, 40.1, 34.6, 30.6;
IR (ATR) vinax: 3425, 2934, 2836, 2227, 1686, 1597, 1571,
1483, 1457, 1436, 1419, 1364, 1309, 1275, 1250, 1229,
1199, 1165, 1136, 1047, 1017, 988, 966, 916, 882, 844,
793, 759, 734, 700, 679, 657, 615, 547 cm " '; HRMS calcd
for Co7HasN4Os [M+H]" 485.1819, found485.1815.

17-N-(5-(2-(4- 9. 2K 52 )-1,3,4- I — )~ 75 & Bl (60):
H @ E AR, 7% 87%. mp. 146~148 C; 'H NMR (400
MHz, CDCls) d: 7.93~7.89 (m, 2H), 7.16~7.12 (m, 2H),
6.67 (d, J=8.4 Hz, 1H), 6.52 (d, J=8 Hz, 1H), 6.26 (s,
1H), 5.53 (br s, 1H), 4.66~4.64 (m, 1H), 4.43 (d, J=15.2
Hz, 1H), 3.85~3.80 (m, 4H), 3.53 (s, 3H), 3.20 (dd, J=
18.4, 4.8 Hz, 1H ), 3.09~3.08 (m, 1H), 2.97~2.89 (m,
2H), 2.51 (d, J=15.6 Hz, 1H), 2.20~2.17 (m, 1H), 1.98~
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1.90 (m, 1H); 3C NMR (100 MHz, CDCl;) &: 193.3,
163.8, 162.7, 158.3, 152.6, 145.4, 145.0, 128.2, 127.8,
121.0, 119.1, 116.2, 116.0, 113.1, 109.6, 56.0, 54.9, 51.6,
483, 43.9, 40.9, 40.1, 34.6, 30.4; IR (ATR) vmax: 3446,
2934, 2836, 1686, 1593, 1559, 1499, 1483, 1457, 1436,
1381, 1309, 1275, 1229, 1199, 1165, 1132, 1115, 1047,
1017, 966, 920, 882, 839, 818, 759, 734, 704, 683, 653,
619, 602, 543 cm '; HRMS caled for CysHpsFN3Os [M+
H]" 478.1773, found 478.1768.

17-N-(5-(2-(4- fi§ 2 2K 3 )-1,3,4- B — 1))~ 75 1 ok
(6p): FEOEAE, P75 92%. m.p. 170~172 C; 'H NMR
(400 MHz, CDCl;) §: 8.33~8.30 (m, 2H), 8.10~8.06 (m,
2H), 6.69 (d, J=8.4 Hz, 1H), 6.54 (d, J=8.4 Hz, 1H), 6.14
(s, 1H), 5.51 (br s, 1H), 4.71~4.69 (m, 1H), 4.43 (d, J=
15.6 Hz, 1H), 3.90~3.83 (m, 4H), 3.55 (s, 3H), 3.23 (dd,
J=18.4, 4.4 Hz, 1H), 3.10~3.09 (m, 1H), 3.01~2.94 (m,
2H), 2.51 (d, J=15.6 Hz, 1H), 2.23~2.19 (m, 1H), 2.00~
1.92 (m, 1H); “C NMR (100 MHz, CDCls) &: 193.1,
164.4, 157.5, 152.7, 148.5, 145.5, 144.9, 130.0, 128.0,
126.3, 124.3, 120.8, 119.2, 112.6, 109.7, 56.1, 55.0, 51.8,
48.3, 43.9, 41.0, 40.1, 34.6, 30.6; IR (ATR) vmax: 3489,
3006, 2942, 2913, 2862, 2833, 1686, 2597, 1559, 1516,
1483, 1466, 1423, 1369, 1334, 1305, 1275, 1250, 1229,
1199, 1165, 1140, 1115, 1055, 996, 966, 920, 890, 852,
831, 797, 759, 734, 696, 645, 615, 560 cm'; HRMS calcd
for C26HasN4O7 [M+H]"™ 505.1718, found 505.1712.

#HBh#1 Bl (Supporting Information) fir 5 1k &9 HI#%
WEALIR A E RIS . 2040, rE ik . X Lepp Rl a] BL 4
i WAFI 33 (http://sioc-journal.cn/) | N %K.
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