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Abstract: To expand the structural diversity of Matijin-Su (MTS) derivatives and explore novel anti-HBV
activity compounds, a series of fluorinated dipeptidomimetics of MTS were designed and synthesized by using
trifluoromethyl substituted methylamine unit as bioisostere to replace the amide bond of the MTS derivatives. The
structures of all target compounds were confirmed by '"H NMR, “"C NMR, "F NMR, HRMS, or ESI-MS, and the
crystal structure of 10’ was determined by X-ray single crystal diffraction. Their inhibitory activity against hepatitis B
virus (HBV) in vitro were evaluated using HepG2 2.2.15 cell model. The results showed that all target compounds
had inhibitory effect on HBV DNA replication, the IC,, of 14e, 14f, and 14k were 0.37, 0.29, and 0.79 umol-L™',
respectively.
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PRI PR 6, 6 5 kR —BUT I [(Boc),0]
TEW IR EANAETE N I N A P [H] 44 7, 7 4 Dess-Martin™¥
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Figure 1 Chemical structures of Y101, M8 and the target molecules. MTS: Matijin-Su
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B HN__O M Ho HN.__O M, ro HN
12a Ry =H 13a Ry =H 14a-141
1 R R4
12b R;=CF, 13b R, =CF;
When Ry =H,R=: When Ry =CF3, R=:
14a: -CH, 14d: -CH,CH=C(CHj), 14g: -CHy 14j : -CH,CH=C(CHj3),
14b: -CH,CH, 14e: -CH,CH,N(CHg), 14h: -CH,CHs 14k: -CH,CH,N(CHg),
14c: -CH(CHa), 14f : -CH,CH,N(CH,CHa), 14i : «(CH,),CH3 141 : -CH,CH,N(CH,CHs),

Reagents and conditions: (i) Trt-Cl, DIPEA, DCM, 0 °C, 4 h; (ii) BnBr, K,CO,, DMF, r.t., 12 h; (iii) DMSO, (COCl),, Et,N, DCM, ~78 °C, 2 h; (iv)
TMSCEF,, TBAF, DMF, -50 °C 2 h; (v) TsOH-H,0, MeOH, 0 °C, 0.5 h; (vi) (Boc),0, NaHCO,, 0 °C to r.t., 12 h; (vii) Dess-Martin, DCM; r.t., 4 h;
(viii) L-Phenylalaninol, toluene, 140 °C reflux, 24 h; (ix) LiAlH,, THF, =78 °C to 0 °C, 8 h; (x) DL-Camphorsulfonic acid, DCM, r.t., 12 h; (xi) Benzoic
acid or 4- (trifluoromethyl)benzoic acid, EDCI, NMM, 0 °C, 4 h; (xii) H,, Pd/C, MeOH, r.t., 24 h; (xiii) Mel (Etl, (CH,),CHI, (CH,),C=CHBr,
CICH,CH,N(CH,), HCI or CICH,CH,N(CH,CH,), HCI), K,CO,, DMF, r.t., 12 h.

Scheme 1 Synthetic route for the target compounds
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Figure 2 Crystal structure of the title compound 10’
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Table 1 Anti-HBV activities of compounds

Compd. R, R IC,/umol-L"
12a -H -Bn -
12b -CF, -Bn -
13a -H -H 1.93
13b -CF, -H -
14a -H -CH, 14.91
14b -H -CH,CH, 3.98
14c -H -CH(CH,), 1.52
14d -H -CH,CH=C(CH,), -
14e -H -CH,CH,N(CH,), 0.37
14f -H -CH,CH,N(CH,CH,), 0.29
l4g -CF, -CH, -
14h -CF, -CH,CH, -
14i -CF, -(CH,),CH, -
14j -CF, -CH,CH=C(CH,), -
14k -CF, -(CH,),N(CH,), 0.79
141 -CF, -(CH,),N(CH,CH,), -

Y101 4.61

14a~14cH, 7 PN HEHCR BT 47 AR M3 YRR, XL
H Y0 13b (1) A SAESRAL L FEHUR IS, B8 AT £ 14g~
148 V5 MR 22, BB 3R N 4- = & FE BRI, 3% 7 3 i
B%. 1bEY14e14f M2 14k N Y101 () =F 3L
K AT EY), H1C, 5578 0.37.0.29.0.79 pmol-L",
HIE S VAR 2R A a5 5, B
IR 4 A7 R H T AR 5 BT A 0 T AR BRAR; AT AR
VG VEREAE A B 4 07 BRI A7 BH S K 2 T = 3
UE A SR 0 D 4 3 R B B AL
UIXERSH=9"8

LI IS

Bruker Avance NEO 600 MHz #% i 3t 41X (Bruker
Corporation); HP-5973 Jii it {% (Hewlett-Packard); ¥+ t&
WA (300~400 H) Km0 Z AR5 8 T Bl L
J7HEFR; TR S bR B A A Al — S R R 4 CaH, Bl
RUBHIS, To K H B DL K TE K N,N-— 3L F R 38 42
Iy T T4, FEAARTRIE T B o B Al Bk 2R A
1 “EYHERK
1.1 PEMARIERR  N-(= 2R IL)-L-FE 2 B (2)°":
AL &1 (15.4 g, 86.3 mmol) T 500 mL [z N3k, i
ANTE/K N,N-—F 5 I EER% (100 mL) B PHA R 52 4, T
0 °C RN =R H IS 5t (20.4 g, 73.4 mmol), <
TRy, N NN-— 5 3 4% (15.1 mL, 86.3 mmol)
FITE7K N,N-— 1 3 F I i (80 mL) MOV A W, ¥k o 5¢
eG4k ST 0 °CHEHE 4 h 2 2 RGN B e 4.
R L 218 ZBR AR, A HUBE AR K A Sk
VRS, TOOK IR R B TR, R WA R 2= T, B ik
R A TE AR 3l [V (R RV (LR L) =3:1] 4l
b, 15T IR BAA 18.04 g, BI R A] 44 2, 77 % 51.0%.

[o]% +41.1 (c 0.50, CH,OH); '"H NMR (600 MHz, CDCl,)
8 7.59~7.51 (m, 6H), 7.30~7.24 (m, 6H), 7.18 (t, J =
7.3 Hz, 3H), 6.74 (d, J = 8.5 Hz, 2H), 6.60 (d, J = 8.4 Hz,
2H), 3.12 (dd, J = 10.9, 2.6 Hz, 1H), 2.94 (dd, J = 10.9,
4.2 Hz, 1H), 2.80~2.72 (m, 1H), 2.40 (dd, J = 13.3,
9.7 Hz, 1H), 2.16 (dd, J = 13.3, 4.7 Hz, 1H); "C NMR
(151 MHz, CDCL,) ¢ 154.3, 146.5, 130.6, 130.5, 128.8,
128.0, 126.6, 115.3, 71.4, 62.3, 55.3, 38.3.

N-(= 2R 5 H ) -O-F B -L-F{ 2 B (3): B (] 44
2 (18.0 g, 44.1 mmol) T 500 mL Jx M, F JE7K N,N-
OF R FE 2 (150 mL) VAR, DN BRER AR (7.31 g,
52.9 mmol), W SARY T, WHIIEAR (6.6 mL, 48.5 mmol),
FEARBERE RN 2] 12 h B R SR R N 4. KR
N B8 R, A WA IR FH 7K LR & A A e
r, oK B B B 15, DR RIS R 2B, P A fH i 42
FERAE B [V () V (LR CB8) = 100 1] it 13
To AR AR 17.3 g, B [RIAA 3, 7= % 77.2%. [alpy
+28.8 (¢ 0.50, CH,OH); '"H NMR (600 MHz, CDCl,) 6
7.44~7.39 (m, 6H), 7.25~7.21 (m, 2H), 7.21~7.16 (m,
2H), 7.13~7.08 (m, 7H), 7.04~7.00 (m, 3H), 6.70 (d, J =
8.7 Hz, 2H), 6.65 (d, J = 8.7 Hz, 2H), 4.82 (s, 2H), 2.97
(dd, J=10.9,2.7 Hz, 1H), 2.76 (dd, J=10.8, 4.2 Hz, 1H),
2.65~2.58 (m, 1H), 2.30 (dd, J=13.3, 9.4 Hz, 1H), 2.10
(dd, J = 13.3, 4.8 Hz, 1H); "C NMR (151 MHz, CDCl,)
6 157.3, 146.8, 137.2, 131.5, 130.5, 128.9, 128.7, 128.0,
128.0, 127.5, 126.6, 114.8, 71.4, 70.1, 62.5, 55.5, 38.4.

(8)-3-(4-F A FE R I )-2-[( IR B ) R 2L - I
4): WY, T 500 mL ) S B R AR i T
K S HEE (100 mL) FEEES (5.9 mL, 69.3 mmol), K
SN E T 78 °CHiEFE 15 min J5 2218 I\ — H IR AR
(7.4 mL, 104 mmol), 4k 2L 15 min, 2218 i A &
(B 443 (17.3 g, 34.6 mmol) ¥ /K & H ¢ (70 mL) %
W, HEFE 15 min J5 N EtN (19.2 mL, 138.5 mmol), 4k
22 T-78 °CCHEHE 2 h £ )= (il kIl )R R 5e 4. A
7K (%310 mL) ¥ KR, 980 3 4 [T OK & = SUH I,
Pl R X N 218 R ZEHL, A AUAHAR XA K A &
AR TR, o /KB BR B T8, I [l SOV 7R &2, I ds
RIOHREAE T F R — AN EEAT TR
Mo [o]Z +46.7 (¢ 0.50, CH,OH); 'H NMR (600 MHz,
CDCl,) § 8.97 (d, J = 4.9 Hz, 1H), 7.56~7.25 (m, 20H),
7.24~7.17 (m, 2H), 7.09~6.98 (m, 2H), 5.15 (s, 2H),
3.70~3.57 (m, 1H),2.89~2.73 (m, 2H); "C NMR (151 MHz,
CDCl,) 4 203.5, 157.9, 146.0, 137.1, 131.0, 129.0, 128.8,
128.7,128.2, 128.1, 127.6, 126.8, 115.1, 71.1, 70.1, 63.2,
37.8.
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(38)-4-(4- 71 S 2k R Bk )-3-[( = AR 2k ) B 2 -
1,1,1-=56-2-T B (5): B e 4k 4 S (T 17.2 g,
34.6 mmol) JIA 250 mL [¥) & R A, AN TE7K N,N-—
FH L H i (100 mL), PRIE I DU T B 5L i (5.4 ¢,
20.7 mmol), TSP R, T-50 °CHi$E 10 min J5 A
R = PR (12.8 mL, 86.4 mmol), 4k £ i B
2 h Z HE ORI R N e 4. B RN R LR
B, A5 HUAR 4 U K e A S AL BN e 4%, TE /K B R
BT, el RIS R A, IS B GO R R R R 2 4l
WHZEHT NP &RMN. [a]d +55.0 (c 0.50, CH,OH);
'HNMR (600 MHz, CDCl,) 6 7.57~7.52 (m, 6H), 7.38~
7.29 (m, 11H), 7.24~7.20 (m, 3H), 6.75 (d, J = 8.7 Hz,
2H), 6.56 (d, J = 8.7 Hz, 2H), 4.95 (s, 2H), 3.73~3.65
(m, 1H), 2.93~2.87 (m, 1H), 2.44 (dd, J = 14.0, 3.5 Hz,
1H), 2.33 (dd, J=14.0,10.2 Hz, 1H); "C NMR (151 MHz,
CDCl,) 6 157.6, 145.8, 137.0, 130.3, 129.4, 128.8, 128.6,
128.2, 128.0, 127.5, 127.0, 115.0, 70.6, 70.0, 69.3 (q,
J =29.3 Hz), 54.6, 36.7; "F NMR (565 MHz, CDCl,) ¢
~75.52,

(38)-4-(4- A L R I ) -3- 2 3 -1, 1,1- = -2 | %
(6): AR TR A& 5 (P F & (/N T 19.6 g, 34.6 mmol) T
250 mL ) MO, B0 TG /K HBE (100 mL) 3,
SARTEAET, T 0 °C N 1SR o B 2R R — K&
W) (6.6 g, 34.6 mmol) 5 I (50 mL) VR &,
N1 h 2 2 SR O BT84, RN R 4B
AR 4385, N B2 4 U pH 22 10~ 11, A5, A AL
FHFH 7K A0 S BN R i, 07K B R B T 5, ek [mT i
B 2T, s & i R A 1l [V CamEk: v (&
B2 W) =31 1] 4lift, 13 55— K9 Bk 35 6 8 14 7.99 g,
B rp a4 6, =25 7 % 76.2%. mp 150~152 °C; [a]2
+7.7 (¢ 0.50, CH,OH); 'H NMR (600 MHz, CDCL,) 6
7.43 (d,J=17.1 Hz, 2H), 7.39 (t,J = 7.6 Hz, 2H), 7.33 (t,
J =172 Hz, 1H), 7.12 (d, J = 8.6 Hz, 2H), 6.94 (d, J =
8.6 Hz, 2H), 5.05 (s, 2H), 3.71~3.63 (m, 1H), 3.51~3.43
(m, 1H), 2.81 (dd, J = 13.8, 6.0 Hz, 1H), 2.63 (dd, J =
13.8, 9.2 Hz, 1H); "C NMR (151 MHz, CDCl,) § 157.9,
136.9, 130.2, 129.3, 128.6, 128.1, 127.5, 125.4 (q, J =
283.4 Hz), 115.3, 70.1, 69.7 (q, J = 29.4 Hz), 49.9, 39.4;
“F NMR (565 MHz, CDCL,) 6 -77.79 (d, J = 8.0 Hz).

(38)-4-(4-F A I A IE)-3-(N-Boc- & FE)-1,1,1- =51
R-2-TEE (7): BUP A& 6 (19.6 g, 34.6 mmol) T-250 mL
) s I, N TE K H B (170 mL) ¥ i, Bk R S5
(4.4 g, 52.8 mmol), G LR T, I ZHRER AU T BE
(7.3 mL, 31.6 mmol), % ¥ [ M 12 h 22 8 )2 iR
S 5E A, W R LR 8 TR REEL, A LAR AR 2K

KRN S BN e, TG KB R B T 4, Jak s [ WAL )
2 F, frifl s e eI A s [V CRlE V(LR &
) =3:1] 4ifk, 43 B A E Ak 7.99 g, B A 44 7, =2
71.2%. mp 120~122 °C; [a]Z ~15.3 (¢ 0.50, CH,OH);
'H NMR (600 MHz, CDCL,) ¢ 7.39 (d, J = 7.1 Hz, 2H),
7.34 (t,J = 7.6 Hz, 2H), 7.29 (t, J = 7.3 Hz, 1H), 7.10 (d,
J = 8.1 Hz, 2H), 6.89 (d, J = 8.7 Hz, 2H), 5.00 (s, 2H),
4.93 (d, J=23.0 Hz, 2H), 3.90 (s, 1H), 3.77 (s, 1H), 3.02
(dd, J = 13.9, 7.8 Hz, 1H), 2.91 (dd, J = 13.9, 7.8 Hz,
1H), 1.39 (s, 9H); *C NMR (151 MHz, CDCl,) ¢ 157.8,
157.0, 137.0, 130.3, 129.6, 128.6, 128.0, 127.5, 115.1,
80.7,70.6 (q,J=27.0 Hz), 70.1, 52.5, 36.1, 28.2; "F NMR
(565 MHz, CDCl,) § -76.83.

(35)-4-(4-"F A I K HL)-3-(N-Boe- & 3 )-1,1,1- =91
R-2-TH (8): HL A [A]44 7 (8.0 g, 18.9 mmol) - 250 mL
BRSO, EARETR, I TG K Z & FE (120 mL)
TR AR, NN Dess-Martin (20.7 g, 48.8 mmol), = iif < W
4 h 2 2 A I O SN e A . IR R B AR A R
FNIE (20 mL) 16 3E 30 min, K W47 10K B AR
B, R RN B8 L BE R HL, & A LA, ik
U 7K R R A /K T AN S AL AR e ik, TE /K B R
B, 9 B WG R 2, 499 BT O DIR A, Bl
R 8. R ERE N B M.

(48)-4-F FE-2-{(S)-2-[(4-F B FE K FE)]-1-(N-Boc-
BHE)- LB -2- (= ) -E R A (9a): H ] 44 8
(7.95 g, 18.8 mmol) F1 L-A Py L ¥ (5.68 g, 37.5 mmol)
250 mL S, SRS FIEATGK R (200 mL),
140 °C '~ ¥ %k [F] 3 24 h 29 )2 Gk I © & 8% 58 42,
I8 [ WS FR 28 22 A A o, T A 2 T IR £ 3
[V CRME): V(LR LHE) =201 1] 4ifh, 3 A 4k
5.79 g, FME DL SE A 4 B 1) — %) 22 1) S R AR VR 5 ) 9a
FT9b (3 i W 5 SR = (1) 'H NMR, Ho 9a A1 9b 1]
FRAE S TR AR L AT 15 H 9a 5 9b [ LLBI 29 9 3 11), ZFE
TS NS0 i s 22X AT =33 5 s Rl Nnbs 20 S NN L 7 Y
K 55.4%. HULVFIR A Y4 B 210 18 £ 774 9a.
mp 124~126 °C; [a]y —7.0 (¢ 0.50, CH,OH); 'H NMR
(600 MHz, CDCL,) ¢ 7.41 (d, J = 7.2 Hz, 2H), 7.37 (t,
J=1.5Hz, 2H), 7.33~7.26 (m, 3H), 7.21 (d, /= 7.3 Hz,
1H), 7.17 (d, J = 7.2 Hz, 2H), 7.10 (d, J = 8.2 Hz, 2H),
6.90 (d, J= 8.5 Hz, 2H), 5.03 (s, 2H), 4.68~4.57 (m, 1H),
4.16~3.99 (m, 2H), 3.82~3.71 (m, 1H), 3.56~3.50 (m,
1H), 3.23~3.10 (m, 2H), 2.98 (dd, J = 13.6, 6.2 Hz, 1H),
2.72 (dd, J = 13.6, 7.7 Hz, 1H), 2.67~2.59 (m, 1H), 1.33
(s, 9H); "C NMR (151 MHz, CDCl,) § 157.6, 137.7,
137.1, 130.1, 130.0, 128.8, 128.7, 128.6, 128.0, 127.5,
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126.8, 114.9, 96.8 (q, J = 28.8 Hz), 80.1, 73.2, 70.1,
59.6, 57.2, 39.0, 35.0, 28.2; ""F NMR (565 MHz, CDCl,)
5-76.75,
N-[(28,38)-4-(4-"F S FE AR HE)-3-(V-Boe- 2 %5)- 1,1,
1-= 9T -2- 26 ]-L- R N = B (10a): HUE A 4 9a/9b
(5.76 g, 10.4 mmol) T 100 mL [¥] e N, I TE 7K
VUM (40 mL) &, &R, T-78 )CHIA DY &
FRAR (21.0 mL, 20.1 mmol), 2k 45t $F 30 min, 7 £ T+
20 °C, RN 12 h 2 2 AR O 858 4, I
G A B KB (2910 mL) AL B, 52 8 2188 2.1
UL, A HUR AR R R K LR SR B R, TE K B R B
T8, R (RSO 750 22 T, 499 2 €0 ] AAORH i 2 T JIR A
R [V () V(LR LHR) = 3017 4ifk, 15 Al
143.84 g, y—XT 7 8] ¢ A 7R VR & 4 10a A1 10b (EL 41
230301, IR 5 2 5] 9a/9b ) EL BN, &R R 4
BB AT B T T — B B, 7% 66.6%. B
DVRIR G YA Rk a4k £3 £ 77 ) 10a. mp 105~
107 °C; [o]* —27.5 (¢ 0.50, CH,OH); 'H NMR (600 MHz,
CDCl,) 6 7.42 (d, J = 7.5 Hz, 2H), 7.37 (t, J = 7.5 Hz,
2H), 7.31 (t,J="7.4 Hz, 1H), 7.28 (t,J = 7.4 Hz, 2H), 7.21
(t,J=7.4Hz, 1H), 7.16~7.08 (m, 4H), 6.92 (d, /= 8.1 Hz,
2H), 5.04 (s, 2H), 4.80~4.70 (m, 2H), 4.26~4.14 (m,
2H), 3.63~3.53 (m, 1H), 3.35 (td, J = 15.2, 6.5 Hz, 2H),
3.07~2.98 (m, 2H), 2.79 (dd, J = 14.2, 6.0 Hz, 1H),
2.69~2.58 (m, 3H), 1.35 (s, 9H); °C NMR (151 MHz,
CDCl,) 6 157.7,156.2, 138.0, 137.0, 130.1, 129.5, 129.2,
128.6, 128.5, 128.0, 127.5, 126.5, 115.1, 80.3, 70.1, 63.2,
59.0 (q, J = 26.1 Hz), 59.4, 52.1, 38.8, 36.1, 28.2;
“F NMR (565 MHz, CDCI,) 6 -69.45
N-[(25,35)-4-(4-F2 5 4 Fk)-3-(N-Boc- & %5)-1,1,1-
= AT 2- FE)-L- R N & (107): B R [E] 44 10a
(518 mg, 0.92 mmol) F 25 mL ¥ M H, I\ ek
FEE (5 mL) % f#, N A\ 15% (¥ Pd(OH),/C (43 mg,
0.046 mmol), T AU T RN ) 12 h 238 Z Ok ks
W RO 56 A, e, DR IR AR, K R AT i Al
1k, #3 F €6 44 369 mg, B A R4 107, 772K 85%.
N-[(28,38)-4-(4-"F S B - R 4R )-3- 2 R - 1,1, 1- =3
=T 2-FE)-L-FEFERE (11): BUE -S4 10a/10b (3.85 g,
6.89 mmol) T~ 100 mL ] e SR, I TG K — & F I
(15 mL) % f#, N\ DL-#% i i 2 (6.40 g, 27.6 mmol),
IR 12 h Z R AR OB e A . R
TR SRR 73 B, INNBR B A1 15 pH 22 10~11, A8
B, A IR HLA, IR R K TR &AL R, oK R
PR T 05, Bl (BT USCV 700 28 1, P4 R o 0 e JO A 3
[V (Al V (LR OB = 101] gifh, 8 HE /9

3 H A 2.1 g, BEH 44 11, 72 % 66.4%. mp 60~
62 °C; [a]y —61.2(c 0.50, CH,OH); 'H NMR (600 MHz,
CDCl,) 6 7.47 (d, J = 7.1 Hz, 2H), 7.45~7.32 (m, 8H),
6.96~6.89 (m, 4H), 5.08 (s, 2H), 3.67 (dd,J=11.1, 3.5 Hz,
1H, 3.51 (dd, J = 11.1, 3.1 Hz, 1H), 3.47~3.42 (m, 1H),
3.03~2.98 (m, 1H), 2.97~2.84 (m, 3H), 2.43 (dd, J=13.5,
4.9 Hz, 1H), 2.04 (dd, J = 13.6, 9.7 Hz, 1H); “C NMR
(151 MHz, CDCL,) § 157.7, 139.0, 137.0, 130.1, 130.0,
129.6, 128.8, 128.6, 128.0, 127.5,126.7, 115.1, 70.1, 63.9,
62.1, 60.6 (q, J = 26.4 Hz), 51.0, 39.7, 38.9; ""F NMR
(565 MHz, CDCl,) 6 -73.91.
1.2 BiHRUEIHNER  N-[(25,35)-4-(4-F AKX
H)-3-(FEHBEEIL)-1,1,1- = FHAC- T 2-%]-L- KRR
% (12a): B [A] 44 11 (80 mg, 0.18 mmol) Al %5 H g
(43 mg, 0.35 mmol) T 25 mL [ [ MR, IIATEK =
LT (3 mL) WM, SRR, AR TOIN N-F L
HEMK (80 L, 0.70 mmol). 1- 2, FE-(3- — F 3L & 3L 7 3ik)
TRt — 0 B £ B2 £ (67 mg, 0.35 mmol), B # @ <, 4k
SpiPE4 h EHE ORI O RN . KM Z
1% B R A, A AU K AT EAL B e, K
TR T, V8 RIS 7 22, A dn R SR A (5
BV CRHE) V(LR CBR) = 5:1] 4k, 15 [ Al 4
70 mg, B HArME A 12a, 723 71.4%. mp 155~157 °C;
[a]s —90.5 (¢ 0.50, CH,0H); 'H NMR (600 MHz, CDCL,)
07.64 (d,J=17.3Hz,2H), 7.46 (t,J= 7.4 Hz, 1H), 7.41~
7.33 (m, 6H), 7.32~7.24 (m, 4H), 7.20 (d, J = 7.3 Hz,
1H), 7.13 (d, J = 8.5 Hz, 2H), 7.09 (d, J = 7.2 Hz, 2H),
6.89 (d, J = 8.6 Hz, 2H), 6.57 (d, J = 8.8 Hz, 1H), 5.00
(s, 2H), 4.77 (dt, J = 8.7, 4.5 Hz, 1H), 3.56~3.48 (m,
2H), 3.30 (dd, J = 11.2, 5.5 Hz, 1H), 3.04 (dt, J = 10.1,
5.1 Hz, 1H), 2.94 (dd, J = 14.2, 5.8 Hz, 1H), 2.78 (dd,
J=14.2,9.6 Hz, 1H), 2.67 (d, J= 7.0 Hz, 2H); "C NMR
(151 MHz, CDCL,) 6 167.9, 157.8, 137.9, 136.9, 134.0,
131.8, 130.1, 129.2, 128.7, 128.6, 128.6, 128.0, 127.5,
127.0, 126.6, 125.2, 115.2, 70.0, 63.3, 59.7, 59.6 (q, J =
24.9 Hz), 51.0, 38.8, 35.4; "F NMR (565 MHz, CDCl,)
6 —69.74; HRMS m/z Caled. for C,,H,,O,N,F, [M+H]"
563.251 6, found 563.251 6.
N-[(28,35)-4-(4-F A B R FL)-3-(4- =9 FH B R
B 3E)-1,1,1- =5 AR- T -2-J£)-L- KA & BE (12b):
B EY 13a & K777, B IR & i pl 4-=
SRR R, 15 A e A, B HARMEE Y 12b. 772
90%; mp 170~172 °C; [a]3 -87.9 (¢ 0.50, CH,0H);
'H NMR (600 MHz, CDCL,) § 7.70 (d, J = 8.1 Hz, 2H),
7.60 (d, J = 8.1 Hz, 2H), 7.38 (d, J = 6.8 Hz, 2H), 7.37~
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7.32 (m, 2H), 7.32~7.26 (m, 3H), 7.22 (t, J = 7.4 Hz,
1H), 7.14~7.08 (m, 4H), 6.88 (d, J = 8.7 Hz, 2H), 6.80
(d, J = 8.8 Hz, 1H), 5.00 (s, 2H), 4.79~4.73 (m, 1H),
3.60~3.51 (m, 2H), 3.32 (dd, J = 11.2, 5.4 Hz, 1H),
3.12~3.05 (m, 1H), 2.96 (dd, J = 14.2, 5.3 Hz, 1H),
2.74 (dd, J = 14.2, 9.9 Hz, 1H), 2.70 (d, J = 7.0 Hz, 2H);
“C NMR (151 MHz, CDCL,) § 166.39, 157.75, 137.60,
137.37, 136.90, 133.29 (q, J = 31.9 Hz), 130.10, 129.15,
129.12, 128.65, 128.58, 127.99, 127.47, 127.44, 126.73,
125.60 (q, J = 3.4 Hz), 115.11, 69.98, 63.37, 59.97
(q, J = 25.5 Hz), 59.63, 50.86, 38.83, 34.96; "F NMR
(565 MHz, CDCL,) § —62.98, ~70.02; ESI-MS m/z: 631.2
[M+H]".
N-[(28,38)-4-(4-F2 52 FE)-3-CR B &= 55)-1,1,1-
AT 2-FE)-L- 2R TN & B (13a): HUAL A ) 12a
(150 mg, 0.27 mmol) T 50 mL FJ J B i+, N B B
(10 mL) ¥ fi#, I\ 5% [t Pd/C (15 mg, 0.01 mmol), &
R, RN 24 h F R AR R I OB TE A .
SN LR LR FIK 43 B, ZEEL 2 IR, & IR s AL
J2 FK AN G A AR B %, T /K R R B T I, 98 [
W ZET, st AR AR [V ChlE): Y (L8R
CHg) = 1:1] dith, 19 0 E 4k 112 mg, B H A5tk &
) 13a, 7= % 88.9%. mp 205~207 °C; [a]ZX -90.5 (c
0.50, CH,0OH); 'H NMR (600 MHz, CD,0D) ¢ 7.67~
7.62 (m, 2H), 7.53~7.45 (m, 1H), 7.40 (t, J = 7.7 Hz,
2H), 7.26 (t, J = 7.5 Hz, 2H), 7.22~7.14 (m, 3H), 7.07
(d, J = 8.5 Hz, 2H), 6.69 (d, J = 8.5 Hz, 2H), 4.59~4.52
(m, 1H), 3.67~3.59 (m, 1H), 3.47 (dd, J=11.1, 4.2 Hz,
1H), 3.37 (dd, 1H), 3.09~3.03 (m, 1H), 2.98 (dd, J =
14.1, 4.3 Hz, 1H), 2.79 (dd, J = 14.2, 11.0 Hz, 1H), 2.75
(dd, J = 13.5, 7.2 Hz, 1H), 2.68 (dd, J = 13.6, 6.7 Hz,
1H); "C NMR (151 MHz, CD,0OD) 6 168.9, 155.7, 138.5,
134.4, 131.2, 129.8, 128.9, 128.7, 128.1, 128.0, 126.9,
126.0, 114.8, 62.8, 59.9 (q, J = 25.5 Hz), 59.9, 51.8, 38.2,
34.2; "F NMR (565 MHz, CD,0D) § -71.89; HRMS
m/z Caled. for C,H,;O,N,F, [M+H]" 473.204 7, found
473.204 6.
N-[(28,35)-4-(4-F3 FE - 2R Fk)-3-(4- = 55 F 8 2 9
BE)-1,1,1- = AR - T -2- 3L )-L- ZE & W (13b): 5
M H LAY 13a & BT, 19 A G4, B H Fril
EW13b. 77 E 65%; mp 150~153 °C; [a]® -89.3 (c
0.50, CH,OH); 'H NMR (600 MHz, CD,0D) § 7.78 (d,
J = 8.1 Hz, 2H), 7.71 (d, J = 8.3 Hz, 2H), 7.27 (t, J =
7.4 Hz, 2H), 7.23~7.14 (m, 3H), 7.03 (d, J = 8.1 Hz,
2H), 6.66 (d, J= 8.1 Hz, 2H), 4.61~4.45 (m, 1H), 3.71 ~

3.59 (m, 1H), 3.47 (dd, J = 11.1, 4.1 Hz, 1H), 3.39~
3.35 (m, 1H), 3.10~3.03 (m, 1H), 2.98 (dd, J = 14.0,
4.4 Hz, 1H), 2.81~2.72 (m, 2H), 2.68 (dd, J = 13.5,
6.8 Hz, 1H); "C NMR (151 MHz, CD,0OD) 6 167.53,
157.44, 138.54, 138.19, 132.54 (q, J = 33.4, 32.9 Hz),
129.77, 128.94, 128.09, 127.68, 127.49, 126.00, 125.02
(q,J=3.9Hz), 115.52, 62.90, 59.91 (q,J=26.3, 25.6 Hz),
59.86, 51.96, 38.23, 34.22; "F NMR (565 MHz, CD,OD)
0 —64.42, -71.86; ESI-MS m/z: 541.3 [M+H]".
N-[(28,35)-4-(4- W A B 2R 58)-3- (R B  3%) - 1,1,
1- =G AR- T -2- ) -L- K N & B (14a): AL A V) 13a
(50 mg, 0.11 mmol) F 10 mL A Jx N A, 4K m A
N,N- — H 5 BB % 2 mL) ¥ i TR 81 (44 mg,
0.32 mmol) Bl 1 J5¢ (18 pL, 0.21 mmol), % I 2 M 12 h,
2 AT I 2 S N 5E A . RISV 2R LR AR 4y
B T A HUZ A K A &AL B P i, TEK R
BET R, R BIGE A R T, TR A REIRAE B3 [V
(MR V (IR 2B = 3:1] 2lifk, 15 1 4 [E 4 44 mg,
B H B &40 14a, 72 5 85.5%. mp 167~169 °C; [o]2
-83.9 (¢ 0.50, CH,OH); 'H NMR (600 MHz, CDCl,) 6
7.64 (d, J = 7.6 Hz, 2H), 7.47 (t,J = 7.4 Hz, 1H), 7.37 (t,
J=17.6 Hz, 2H), 7.30~7.24 (m, 2H), 7.21 (t, J = 7.3 Hz,
1H), 7.13 (d, J = 8.1 Hz, 2H), 7.08 (d, J = 7.4 Hz, 2H),
6.81 (d, J = 8.0 Hz, 2H), 6.59 (d, J = 8.8 Hz, 1H), 4.81~
4.72 (m, 1H), 3.75 (s, 3H), 3.57~3.46 (m, 2H), 3.31
(dd, J=11.3, 5.5 Hz, 1H), 3.09~2.99 (m, 1H), 2.94 (dd,
J =143, 5.9 Hz, 1H), 2.78 (dd, J = 14.2, 9.5 Hz, 1H),
2.67 (d, J = 6.9 Hz, 2H); "C NMR (151 MHz, CDCl,) &
167.9, 158.5, 137.9, 133.9, 131.8, 130.0, 129.2, 129.0,
128.6, 128.6, 126.9, 126.6, 114.2, 63.3, 59.7, 59.5 (q, J =
26.0 Hz), 55.2, 51.0, 38.8, 35.4; “F NMR (565 MHz,
CDCL) ¢ —-69.72; HRMS m/z Calcd. for C,,H,,O,N,F,
[M+H]" 487.220 3, found 487.220 0.
N-[(28,35)-4-(4- L FE R HE)-3- (R B = 3)-1, 1,
1-= 5T -2-25)-L- KN AR (14b): ZHRE L&D
14a ¥]5 BTV, W W00 FR Joe 5 46 pl bt 2 e, 49 10 60 ] 4
70 mg, B HArt &4 14b, 7% 66.1%. mp 152~154 °C;
[a]f -102.6 (¢ 0.50, CH,OH); 'H NMR (600 MHz,
CDCl,) 6 7.64 (d, J = 7.0 Hz, 2H), 7.47 (t, J = 7.4 Hz,
1H), 7.38 (t, J = 7.7 Hz, 2H), 7.27 (d, J = 7.5 Hz, 3H),
7.24~7.19 (m, 1H), 7.12 (d, J = 8.6 Hz, 2H), 7.09 (d,
J = 6.9 Hz, 2H), 6.81 (d, J = 8.6 Hz, 2H), 6.52 (d, J =
8.8 Hz, 1H), 4.80~4.73 (m, 1H), 3.97 (q, J = 6.9 Hz,
2H), 3.57~3.47 (m, 2H), 3.31 (dd, J = 11.5, 5.5 Hz,
1H), 3.07~3.00 (m, 1H), 2.94 (dd, J = 14.2, 6.0 Hz,
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1H), 2.78 (dd, J = 14.2, 9.4 Hz, 1H), 2.66 (d, J = 7.0 Hz,
2H), 1.38 (t,J="7.0 Hz, 3H); "C NMR (151 MHz, CDCl,)
0 167.9, 157.9, 137.9, 134.0, 131.8, 130.0, 129.2, 128.8,
128.6,128.5,126.9, 126.6, 114.8, 63.4, 63.3,59.7,59.5 (q,
J=25.8 Hz), 51.0, 38.8, 35.5, 14.8; ”F NMR (565 MHz,
CDCl,) 6 —69.70; HRMS m/z Calcd. for C,H,,O,N,F,
[M+H]" 501.236 0, found 501.235 8.

N-[(28,35)-4-(4- 7 T 8L i R 5 )-3-(CF R It 2 ) -1,
L1-= 5T -2-38]-L- R I Z B (14¢): ZHEH LS
V) 14a 185 BT V5, R B e i s I S R e, A5 6
il 44 52 mg, B HbRAL &9 14¢, 72 % 59.8%. mp 173~
175 °C; [o]5 =97.6 (¢ 0.50, CH,OH); "H NMR (600 MHz,
CDCl,) 6 7.66 (d, J = 7.3 Hz, 2H), 7.50 (t, J = 7.5 Hz,
1H), 7.41 (t, J = 7.6 Hz, 2H), 7.33~7.27 (m, 3H), 7.24
(t, J= 7.4 Hz, 1H), 7.16~7.09 (m, 4H), 6.84 (d, J = 8.6
Hz, 2H), 6.51 (d, J = 8.7 Hz, 1H), 4.83~4.76 (m, 1H),
4.51 (hept, J = 6.0 Hz, 1H), 3.59~3.52 (m, 2H), 3.34
(dt, J=10.5, 4.7 Hz, 1H), 3.11~3.04 (m, 1H), 2.97 (dd,
J=14.3,6.1 Hz, 1H), 2.80 (dd, J=14.3,9.4 Hz, 1H), 2.70
(d, J= 7.0 Hz, 2H), 1.32 (d, J = 6.1 Hz, 6H); "C NMR
(151 MHz, CDCL,) 6 167.9, 156.9, 137.9, 134.0, 131.8,
130.0, 129.2, 128.7, 128.6, 128.6, 126.9, 126.6, 116.2,
69.9, 63.3, 59.7, 59.5 (q, J = 25.8 Hz), 51.0, 38.8, 35.5,
22.1,22.0; "F NMR (565 MHz, CDCL,) 6 -69.70; HRMS
m/z Caled. for C,,H,,O,N,F, [M+H]" 515.251 6, found
515.251 6.

N-{(28,38)-4-[4- (57 [ i 280 3k ) 2 ] -3- (2R HH I 2
H)-1,1,1-= /AT -2- 2 -L- KN E B (14d): B2 R E
FRAGE W) 14a 18 7 2, K B0 Jo 46 g 1-92-3- Y k-
2-T ¥, 251018 A A LE 4 30 mg, B H AL &9 14d, 77
K 43.7%. mp 120~122 °C; [a]3f ~92.3 (¢ 0.50, CH,OH);
'H NMR (600 MHz, CDCL,) 6 7.67 (d, J = 7.2 Hz, 2H),
7.50 (t,J = 7.4 Hz, 1H), 7.41 (t, J = 7.7 Hz, 2H), 7.33~
7.27 (m, 3H), 7.26~7.21 (m, 1H), 7.15 (d, J = 8.6 Hz,
2H), 7.12 (d, J = 7.0 Hz, 2H), 6.86 (d, J = 8.6 Hz, 2H),
6.57 (d, J = 8.9 Hz, 1H), 5.49 (ddd, J = 6.8, 4.9, 3.0 Hz,
1H), 4.83~4.76 (m, 1H), 4.48 (d, J= 6.8 Hz, 2H), 3.58~
3.52 (m, 2H), 3.34 (dd, J = 11.4, 5.6 Hz, 1H), 3.11~
3.04 (m, 1H), 2.97 (dd, J = 14.3, 6.0 Hz, 1H), 2.81 (dd,
J=14.2,9.4 Hz, 1H), 2.70 (d, J = 7.0 Hz, 2H), 1.80 (s,
3H), 1.74 (s, 3H); "C NMR (151 MHz, CDCl,) § 168.0,
157.8, 138.2, 137.9, 134.0, 131.8, 130.0, 129.2, 128.8,
128.6, 128.6, 126.9, 126.6, 119.6, 115.0, 64.8, 63.3,
59.7, 59.5 (q, J = 25.7 Hz), 51.0, 38.8, 35.5, 25.8, 18.2;
°F NMR (565 MHz, CDCL,) ¢ -69.70; HRMS m/z Calcd.

for C,,H,,O,N,F, [M+H]" 541.267 3, found 541.267 2.

N-{(28,38)-4-[4-(2- — W R Jik & 8 58 ) R Bk ] -3-
(R FBE 2 55 -1,1,1- = AR - T -2- 38} -L- 2R T &= 1
(14e): HU 1k &4 13a (80 mg, 0.17 mmol) T 25 mL 1)
SR AR RN 1,4- N EE (3 mL). Bk BR 4
(162 mg, 1.19 mmol). — H 2 JE & L Fi £h R #h (26 mg,
0.18 mmol), 90 °C F J I 12 h 4 3 2 (3 K il 4 /e b7
SEAT. RPN .18 BRI K4 B, B A HLUE R IR
FH 7K M A E AL B e 5%, TE 7K B R 85 T 5, I [ SC v
R, BT &6k AL il [V (& W D) v (F
) =81 1] 4lifk, 133 3 L[ K 76 mg, B H An b &4
14e, 7“3 84.3%. mp 103~105 °C; [a]% -160.0 (c 0.50,
CH,OH); 'H NMR (600 MHz, CD,0D) 6 7.65 (dd, J =
8.0, 1.3 Hz, 2H), 7.53~7.46 (m, 1H), 7.40 (t, J= 7.7 Hz,
2H), 7.27 (t, J = 7.5 Hz, 2H), 7.19 (dd, J = 7.9, 2.7 Hz,
5H), 6.87 (d, J = 8.7 Hz, 2H), 4.61~4.54 (m, 1H), 4.13
(t, J = 5.3 Hz, 2H), 3.69~3.61 (m, 1H), 3.48 (dd, J =
11.1, 4.1 Hz, 1H), 3.38 (dd, J = 11.1, 5.3 Hz, 1H), 3.35
(s, 1H), 3.13~3.00 (m, 4H), 2.84 (dd, J = 14.0, 11.2 Hz,
1H), 2.78 (dd, J = 13.6, 7.2 Hz, 1H), 2.70 (dd, J = 13.6,
6.8 Hz, 1H), 2.56 (s, 6H); °C NMR (151 MHz, CD,0OD)
0 168.7, 157.1, 138.6, 134.3, 131.2, 130.9, 130.0, 129.0,
128.1, 126.9, 126.0, 114.2, 63.8, 62.9, 60.0 (q), 59.9,
57.2,51.6,43.6,38.3,34.1; /F NMR (565 MHz, CD,0D)
0 ~71.97; HRMS m/z Caled. for C,,H,,O,N,F, [M+H]"
544278 2, found 544.278 1.

N-{(28,38)-4-[4-(2- . LR FE 0 58 H8) R AL )-3-CF
B IR 23 )-1,1,1- = AR T -2- 05 ) -L- R I & (146): 2=
MR EARME G 14e G BT, o S RS O h 3R
BB T CHEER ORI, IR A, B H
A& W0 141, 72 5 62.2%. mp 70~73 °C; [a]% —94.9
(¢ 0.50, CH,OH); 'H NMR (600 MHz, CDCL,) 6 7.70 (d,
J =17.0 Hz, 2H), 7.52 (t, J = 7.4 Hz, 1H), 7.43 (t, J =
7.7 Hz, 2H), 7.35~7.29 (m, 3H), 7.28~7.22 (m, 1H),
7.20~7.12 (m, 4H), 6.86 (d, J = 8.6 Hz, 2H), 6.63 (d,
J= 8.8 Hz, 1H), 4.85~4.77 (m, 1H), 4.10~4.01 (m, 2H),
3.62~3.53 (m, 2H), 3.35 (dd, J = 11.3, 5.6 Hz, 1H),
3.13~3.05 (m, 1H), 3.02~2.96 (m, 1H), 2.92 (d, J =
12.5 Hz, 2H), 2.83 (dd, J = 14.3, 9.5 Hz, 1H), 2.75~2.65
(m, 6H), 1.11 (t, J = 7.2 Hz, 6H); "C NMR (151 MHz,
CDCl) ¢ 167.8, 157.7, 137.9, 134.0, 131.7, 130.0,
129.2, 129.0, 128.6, 128.5, 126.9, 126.6, 114.8, 66.2,
63.3, 59.7, 59.7 (q), 51.6, 50.9, 47.7, 38.8, 35.4, 11.6;
"F NMR (565 MHz, CDCL,) 6 =69.79; HRMS Calcd. for
C,H, ON/F, [M+H]' 572.309 5, found 572.309 4.
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N-[(28,38)-4-(4- F A B R Bk ) -3-(4- = 3l FH B 2R
PEEIE)-1,1,1- = AR- T -2-JE - L- K A & B (14g): 1
HArb &4 14a 196 771, ¥ 13a & #:813b, H E
44, B H AR b &40 14g. 722 70%; mp.145~147 °C;
[a]® -106.1 (¢ 0.50, CH,OH); '"H NMR (600 MHz,
CDCl,) d 7.75 (d, J = 8.1 Hz, 2H), 7.64 (d, J = 8.1 Hz,
2H), 7.31 (dd, J = 8.1, 6.7 Hz, 2H), 7.28~7.23 (m, 1H),
7.17~7.11 (m, 4H), 6.86~6.82 (m, 2H), 6.80 (d, J =
8.8 Hz, 1H), 4.83~4.75 (m, 1H), 3.78 (s, 3H), 3.61~
3.55 (m, 2H), 3.36 (dd, J = 11.2, 5.4 Hz, 1H), 3.15~
3.07 (m, 1H), 2.99 (dd, J = 14.2, 5.4 Hz, 1H), 2.77 (dd,
J=14.3,9.8 Hz, 1H), 2.73 (d, J= 7.1 Hz, 2H); C NMR
(151 MHz, CDCL,)) ¢ 166.37, 158.56, 137.59, 137.35,
133.31 (q, J = 32.4 Hz), 130.05, 129.14, 128.78, 128.64,
127.43, 126.72, 125.60 (q, J = 3.4 Hz), 114.13, 63.36,
59.80 (q, J = 26.0 Hz) 59.61, 55.22, 50.90, 38.82, 35.00;
“F NMR (565 MHz, CDCl,) § -63.02, -69.99; ESI-MS
m/z: 577.2 [M+Na]'.

N-[(25,35)-4-(4- LA B R FE)-3-(4- = FH B2 R
B IE)-1,1,1- =5 AR- T -2-2)-L-ZK A& B (14h): 28
H A &1 14g )6 BT 15, K F b 25 4 il il 2,6,
3 A E R, B H bRtk &9 14he 772 95%; mp 166~
168 °C; [o]3 ~112.7 (¢ 0.50, CH,OH); '"H NMR (600 MHz,
CDCL,) § 7.75 (d, J = 8.1 Hz, 2H), 7.64 (d, J = 8.0 Hz,
2H), 7.31 (t, J = 7.4 Hz, 2H), 7.25 (t, J = 7.4 Hz, 1H),
7.17~17.09 (m, 4H), 6.83 (d, J = 8.6 Hz, 2H), 6.76 (dd,
J =29.0, 3.7 Hz, 1H), 4.83~4.72 (m, 1H), 4.00 (q, J =
7.0 Hz, 2H), 3.63~3.50 (m, 2H), 3.36 (dt,J=11.3, 5.7 Hz,
1H), 3.16~3.07 (m, 1H), 2.99 (dd, J = 14.2, 5.4 Hz,
1H), 2.77 (dd, J = 14.3, 9.8 Hz, 1H), 2.73 (d, J = 7.0 Hz,
2H), 1.40 (t,J= 7.0 Hz, 3H); "C NMR (151 MHz, CDCl,)
0166.37,157.95, 137.61, 137.36, 133.31 (q, J = 33.2 Hz),
130.03, 129.14, 128.63, 128.60, 127.42, 126.71, 125.61
(q, J = 3.9 Hz), 114.71, 63.40, 63.34, 59.77 (q), 59.61,
50.91, 38.82, 35.01, 14.81; "F NMR (565 MHz, CDCl,)
0 -63.02, —69.98; ESI-MS m/z: 591.2 [M+Na]".

N-[(28,38)-4-(4"- P4 8 5k 2R 5 )-3-(4- = 9 FH 8
P E)-1,1,1- =4 A0- T -2- 38 - L- K & B (14i): B 11
Hbs G 14g 16 BTT I, R i B b 25 48 st i e,
3 B A, B H AR S 1410 77 %6 88%; mp 155~
158 °C; [a]% =93.0 (¢ 0.50, CH,OH); 'H NMR (600 MHz,
CDCl,) § 7.71 (d, J = 8.1 Hz, 2H), 7.60 (d, J = 8.0 Hz,
2H), 7.28 (t, J = 7.4 Hz, 2H), 7.22 (t, J = 7.4 Hz, 1H),
7.14~7.05 (m, 4H), 6.80 (d, J = 8.6 Hz, 2H), 6.77 (d, J =
8.6 Hz, 1H), 4.81~4.68 (m, 1H), 3.85 (td, /= 6.6, 1.1 Hz,

2H), 3.61~3.48 (m, 2H), 3.33 (dt, /= 11.0, 5.2 Hz, 1H),
3.14~3.03 (m, 1H), 2.96 (dd, J= 14.3, 5.5 Hz, 1H), 2.74
(dd, J=14.2, 9.8 Hz, 1H), 2.70 (d, J = 7.0 Hz, 2H), 1.77
(h, J = 7.2 Hz, 2H), 1.00 (t, J = 7.4 Hz, 3H); "C NMR
(151 MHz, CDCl,) § 166.42, 158.14, 137.62, 137.36,
133.30 (q, J = 32.6 Hz), 130.01, 129.14, 128.63, 128.54,
127.43, 126.70, 125.60 (q, J = 3.3 Hz), 114.74, 69.48,
63.34, 59.95 (q, J = 26.2 Hz), 59.63, 50.94, 38.82, 34.99,
22.58, 10.50; "F NMR (565 MHz, CDCl,) § -63.02,
-69.97; ESI-MS m/z: 605.3 [M+Na] .

N-[(28,35)-4-(4-(3",3"- — H J A T ) K 5 )-3-(4- =
GHR L R )1, 1, 1- = AR -T2 - L-E R
i (14j): Z M H AL &Y 14a 196 0715, U e &
el 1-9R-3-F 3L -2- T 0, 19 A Gl 44, B H bRtk &4
14j. 7% % 54%; mp 165~168 °C; [a]Z -96.0 (¢ 0.50,
CH,OH); 'H NMR (600 MHz, CDCL,) § 7.74 (d, J =
8.0 Hz, 2H), 7.62 (d, J = 8.0 Hz, 2H), 7.31 (t, J = 7.4 Hz,
2H), 7.25 (t, J= 7.3 Hz, 1H), 7.17~7.09 (m, 4H), 6.93~
6.86 (m, 1H), 6.84 (d, J = 8.6 Hz, 2H), 4.82~4.73 (m,
1H), 4.01 (t, J = 5.6 Hz, 2H), 3.63~3.54 (m, 2H), 3.35
(dd, J=11.2, 5.5 Hz, 1H), 3.14~3.07 (m, 1H), 2.98 (dd,
J =142, 5.2 Hz, 1H), 2.76 (dd, J = 14.3, 9.9 Hz, 1H),
2.74~2.68 (m, 4H), 2.31 (s, 6H); "C NMR (151 MHz,
CDCl,) § 166.29, 157.80, 137.64, 137.37, 133.25 (q, J =
33.6, 32.9 Hz), 130.04, 129.14, 128.92, 128.62, 127.45,
126.68, 125.56 (q, J = 3.9 Hz), 114.76, 65.90, 63.37,
60.04 (q, J = 26.2 Hz) 59.70, 58.29, 50.80, 45.88, 38.87,
34.88; "F NMR (565 MHz, CDCL,) § -63.01, -70.11;
ESI-MS m/z: 609.2 [M+H] .

N-[(25,35)-4-(4-(2"- — W R Bk 58 0k ) 7 0k )-3-(4-
SRR B RS-, 1, - = AR T 2- R LR T A
B (14k): Z 18 H AL &) 14e 6 BT, B 28 H IR &
Rl 4-— IR R, 19 G, B HAE A9 14k
P23 94%; mp 116~118 °C; [a]* ~113.1 (¢ 0.50, CH,OH);
'H NMR (600 MHz, CDCL,) 6 7.75 (d, J = 8.1 Hz, 2H),
7.64 (d, J = 8.0 Hz, 2H), 7.31 (t, J= 7.4 Hz, 2H), 7.25 (t,
J=17.3Hz, 1H), 7.16~7.10 (m, 4H), 6.83 (d, J= 8.6 Hz,
2H), 6.79 (d, J = 9.4 Hz, 1H), 4.82~4.74 (m, 1H), 4.00
(td, J = 6.4, 1.5 Hz, 2H), 3.62~3.53 (m, 2H), 3.35 (dd,
J =112, 5.4 Hz, 1H), 3.15~3.06 (m, 1H), 2.98 (dd, J =
14.2, 5.3 Hz, 1H), 2.85 (t, J = 6.3 Hz, 2H), 2.80~2.75
(m, 1H), 2.73 (d, J = 7.0 Hz, 2H), 2.63 (q, J = 7.1 Hz,
4H), 1.06 (t,J= 7.1 Hz, 6H); "C NMR (151 MHz, CDCl,)
6166.29,157.87,137.63,137.37,133.29 (q, J = 32.4 Hz),
130.02, 129.14, 128.76, 128.62, 127.44, 126.69, 125.59
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(q, J = 3.3 Hz), 114.75, 66.51, 63.35, 60.03 (q, J =
25.8 Hz), 59.65, 51.70, 50.83, 47.83, 38.85, 34.93, 11.79;
“F NMR (565 MHz, CDCl,) § —63.01, ~70.05; HRMS
m/z Caled. for C, H,,FN,O, [M+H]" 612.265 5, found
612.265 4.

N-[(285,35)-4-(4-(2'- - LI %t 58 3 ) K 3 )-3-(4-
SRR A IE)-1,1,1- = AR T 2L
ARE (141): Z W B brfb &% 148 106 5772, F 2R
PR B 4 i 4- = U B 2R R, 19 B (T, B H AR &
Y14l 775 68%; mp 162~165 °C; [a]* ~100.0 (¢ 0.50,
CH,OH); 'HNMR (600 MHz, CDCl,)7.73 (d,J=7.7 Hz,
2H), 7.63 (d, J = 8.2 Hz, 2H), 7.29 (t, J = 7.5 Hz, 2H),
7.23 (t, J=17.3 Hz, 1H), 7.13~7.08 (m, 4H), 6.83 (d, J =
8.6 Hz, 2H), 6.72 (p, J = 6.8, 6.0 Hz, 1H), 5.48~5.43
(m, 1H), 4.80~4.72 (m, 1H), 4.45 (d, J = 6.8 Hz, 2H),
3.55(dd, J=11.3, 3.4 Hz, 2H), 3.34 (dd, J=11.2, 5.3 Hz,
1H), 3.12~3.05 (m, 1H), 2.96 (dd, J = 14.3, 5.4 Hz, 1H),
2.74 (dd, J = 14.3, 9.8 Hz, 1H), 2.70 (d, J = 6.4 Hz, 2H),
1.77 (s, 3H), 1.71 (s, 3H); *C NMR (151 MHz, CDCl,)
5 166.38, 157.85, 138.30, 137.59, 137.34, 133.32 (q, J =
32.1 Hz), 130.02, 129.15, 128.65, 127.44, 126.72, 125.63
(q, J = 3.1 Hz), 119.53, 114.88, 64.73, 63.32, 59.81 (q,
J = 25.8 Hz) 59.59, 50.86, 38.81, 35.00, 25.85, 18.21;
“F NMR (565 MHz, CDCL,) § —63.00, -69.96; ESI-MS
m/z: 640.3 [M+H]".

2 7545t HBV DNA ]

36 FH B 2E K 91 Hep G2 2.2. 15 411, FH 0.02% 2.
T JE DY 2.8 (EDTA) #5352 ¥k, FEINN 0.25% fifi 2 1 iy
1 mL ¥4k 3~5 min, AT 5, 1H BB Z T+ 2x10° 4
I, b A2 96 FLAH MR FRAR 1, AL 0.2 mL. JRNAH
N 5EFRAEEL IR, Frdb MG BE J5 R AT 5258 . & 2% iR
3% (FBS) B MEM 73 Jill BC il A [R13 BE B 2450, 73 1%
Y 101 PHAE X R 2 o 26t R 241 DA e — FR L AR (DMISO)
XTHEA, 23 96 FLAN 3 IR M b, 5L 0.2 mL,
WREE3 AL B3 RIRW— IR, 55 6 RWCEEA ML, 40 H
0.5% NP-40 2Lfif . 4 ffa 2L fi% W Fl DNA Extraction Soln
1.0 $2 BUZH A 9 5 DNA, RT-PCR ¥ ¥ I 44 il & HBV
DNA % & .

R A 25 3 Rt 5 A 2 K HBV DNA # D%
F 35918 B bt 2 (x £ ) o, VRS E 2% (H
DNA # & H 11 5):

XTHRAIDNAREE — A 25 24H DNAR
g = S XﬁgzDNz‘;é e
F Reed-Muench A X5 1C,,:

x 100%

IC,, = Anti Log(B +
50 — < 50%MHI E /R
> 50%INH 45 - < 50%I0 ] H 4%
Hor: A=log(> 50% Zi I %), B = log(< 50% 24
MkEE), C=A- B.

B Tk YRR 0T & R 2R R L B S5 1k
Lo IR B A DL 227 A IR W Bl 58 JAR 18 ST 8 7 S 36 T
s 8 e 2 5 R v 7 R AR 2ot LR i )
HHRSCHR A 05 o T3 38 W B AS R SIS AR B SO BRI
VEF 1R ST 50 A STUR ) S AR T SR IR R 5 SR iR &
5 T AR

FIERSE: FTA 115 1P AR AE R 2 bR

)x C
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