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W PR P B3 B 6] i 15,5 % (JAMA, 2013, 310:948-959.) , Horp 2780488 95 |5 b FR s A B
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[0003]  27RUHH JR Jps () 9 B AP AIE A2 R I 2 HIR A0 RH i By BT i AT P vl , Horp J5 38 & 2200
PRI R ABAL I B E PR 25 (J Clin Endocrinol Metab,2011,96:2354-2366.) ,— i
Pima IndiansBl 574 i FIRE A 70 AW 2 Y 1 PR Jo A2 1) T30 IR 22 BAH M T B 4R ARA TR
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[0048]  (6) C-I7EBRIAE AT, HRX (X=1,Br, C1) KA HUR B2 A 45 1 R C-2~C-5 7
AL E .

REX (X =, Br,Cl) N

[0049] Bage

C-1 C-2~C-5

[0050]  H ki 5 , #C- LIE TV 50 (Blan, S be 1, 4- N3 DU AR 58 IR A
Bl (900, BRI B BRI B = L IR 55) AIRX (X=1,Br, C1) , it H S B o SR &5
Ha SN ZE K Be s T JE i e Fnai it e 13 2L 5 HC-2~C-5,
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[0053]  HLAAT &, 45 C- 19 TV 57 (B, &0 5 < &0 « DU AUk IR 258) o 3 Iin AT (491 4t
DRI PR BRI A S B g \ = 2% SN SE) AU R (- TR BN R) iR, == IR
FEI N AR G BN EOK B , [ BLZE I IO 28 /K e 18 Ja v 4 A 2lidb 543 24k &
¥ID-1~D-7,

[0054] AR L AT T — M T 28008 JR Ve ST M 29 A G, A HE 29 A S0P E 1)
AR KB RATEY) (D B 2522 Bl B2 sk .

[0055] A BH I 3 (4 A A P AT LA N 24 2 b ] 2 52 10 380 A 1) i L 1 24 R U510
SN E A Sl 27 Bl = SR R s B e W i ST D BT [N 5 NS I R N TR N
R B R S 2 FARRL .

[0056] A& B BTk IR A & A i PR L 119 25 265 77 2QmT LR )RR 3 58 SR i 252 7 X

[0057] AR B &9 il B ) 25 P il 50 TR 97 i, N R A= Va2 1mg ~1000mg /K
A R TR L 1 AS (R R s 7™ B R, A FH ) e L L

[0058] DA @ AR B LA 25 B30 S 45 R

[0059] 1. 47K V- IR A L AT AR Mo STZ BT fie & B () A 4 4 i

[0060] AR BHR FHSTZ5 5 F 5% BAH M 0 T 40 oA 2R, R 7 V2 T T3 « BB SE TSR 7R
WIN : INS—1 1 o $ Rl T-48FL AR HH -T-5 % CO2 15 F2 F6 P 37 °C 55 5% o 244 M W5 5% 5, T A\ 500uM
STZFNAF IAL B W) 0 & Al M 24/ N o B i, TN 20uLMT TV (Bmg/mL) 4k S25F & 47N .
i BEFL IO 200l i — F B PAK (DMSO) T-4E IR (450r/min) 2% 104 i J5 , Re 25 (A 45
SRV, T BRI S A DAY b AE490nmBR F 5TOnm KT K T, A8 A FL IR S AE

[0061] &1 KFRMLSEHT A W0t fige 5 BE Mo AR 37 1 RGO LRAR

[0062]
wam ECso (uM) AW ECs (uM)
KF K 11.00+1.21 D-2 1.65+0,11
A-1 5.02+0.37 D-3 1.69+0,14
A-2 544 +1).03 D-4 5.85+047
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[0063]
A-3 4.55+£045 D-6 5.32+0.38
B-2 0.70 +0.04 E-1 7.89+0.03
B-3 0.22 +0.03 F-1 7.62+0.23
B-4 0.37+0.02 E-2 1,60 £ 0.07
B-7 0.61 £0.05 F-3 0.27 £0.05
B-8 096 +0.02 G-1 6.71 £0.37
B-10 7.15+033 H-1 3.02£0:11
B-11 4.89+0,28 H-2 7.20+0.23
C-1 022 +0.01 H-3 44.+£0.18
Cc-2 0.36:+0.02 H-5 4,50+ 0.21
C-3 6.84 £0.13 I-1 0.05+£0.01
C-4 1.74+0.03 -2 712+0.13
C-5 3.77+£0.56 1-4 6.00 £0.61

[0064] 1M SLIG &5 R, AR AL G40 g 5 B2 B R B AT B (R AR 33 1, o, B-
3.C—1.F-3FIT-1 I ECsofti 7 N0 . 22uM. 0. 22uM. 0 . 26uMAI0 . O5M , X fif 5 BLH i o Y 1 8¢
R ORPIE M

[0065] 2, K IR STZ/ i f £ (HFD) 5500 0 F¢ 975 /) SRR A Ay e 3 4

[0066] A% % B Ji ok B i v 5 (40 77 2R 7 2 B0 JR O A 2R /N BR (STZ/HFDS 518 /NBR) AL &
MEKER AN KERL IR ER) , W5E 452 G STZ/HFD T /NG 25 I RS L B8 A4 if 21
B R I S 0 R AR 4 2 e R B 2R B PR AN MR I B S, SR A AL A ok 2 808 PRI (R VR T T
Aok e o HARSEIG AR QIR « STZ/HFDE T (/N R MR v S STZ =K 5, i 4 M e 4k &
6 /N i 2 LM 455 SR A B8 /N BR 49 3L, 43 ) o s 1A et BRAL RAZ il M A7) B4
HI R/ o /N T8 H B F10:00-11: 0043 7 B V5 45 7 35 55 (R B #:7K) , 30mg/kg
F115mg/ kg (KA Ji 3 R £ o 20 24 JA ) 4 Jo W 0 = R AL — 9, 2 IR LR R /N R R AN B K 5
6h (A E4F9:30-10: 302 T7F-3:30-4:30) Ja B ML, FEGuvt &AL 12 A s SEAR 45 R s
Gt — MBI A & A (HbAlc) o254/ T 45 25 4)8 Ja 347 0 iRom i 23058, /D R &8 i
WEREE 1g/ke i &) 0 (Sigma) , % MEWFIA] £ (0,15,30,45,60,90, 120min) M /NGB Tk B
I 300 6 AR o /N SR AR T S S B 2L /0N R ) PR R4 2R AT [ 52 , R FH S AL VE G TR B &
SH P 21 B 1 50 &= o B0 AL EE AN v 40 B - B4R DL E Z AR HEZE (mean &= sem) R, % LA
R ESITEN B #>IT R0

[0067]  SLBGZE RAIT

[0068] (1) KAFEMANTSTZ/HFD T 1 /N S JIF IILBE (Fasting blood glucose,FBG) {5204
(LPEIL) = 25 0 REZE /N B S 36 1 ) 25 I R — B 4% R A AE A 8 i (19 7K F- - 30mg / kg AT 5mg /
kg 1435 i A 5 — JEL R A R FE B LR 4 F 5 45 26 2EL 16 TR 7K S8 — L R b T 74
(KR 77, IX PR — EH R B SE I 4501
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[0069]  (2) KRG STZ/HFDE T (1) /N R AL ML 2L B (1 (HbALe) HIs2m (ILIE2) « 45 2545 R
J& » KB RPN AR AL B AL 2 B AR B 2R TR, VI K BRI B A R I r KR
RV 8 o

[0070]  (3) K& XS STZ/HFDHE 51 /N R 1 IROBE I & (OGTT) 1y s2m (LK 3) : %4/ T
Y74 I S5 DY FE HEAT O ROBE i S0 o 25 STZ/HFDE S /INBRL 1 IR 1 g/ ke P 8T 60 1 (Sigma) , 4%
HE 7] 5 (0,15,30,45,60,90, 120min) /NG 2 kR 0 & TR o FNVE SR AL AR LE , KB %
[T B 0 28 O STZ/HFD I 5 16 /0N R 10 IR i =2

[0071]  (4) KBRS STZ/HFDE T/ NR BRI UL A2 LKA A AR G5
B0 /N B F R T AL TE I B R R A 2 5 T4 % %2 5 RS L B S BEAT 4L R0 A A G g AL Ak
SEIG VA FIL A EL , KRR PIAN 77 44 B8 225 38 NS TZ/HRD 5 S (4 /0N 65 16 fige IR 4L 3 o i
By 2 B RSN B p) B, U PR AR R R AT 28 TR 5 A R 2 5

[0072] 25 5L, 5iE A BAL AL , K& m] DR B A STZ/HFD I T /N 25 1B i
AL 2T 2 7K T 5 DL R S8 25 50 /0N B AT 10 R 8 R 8 5% 2% P PRl I B,
PR AW B A 2GS STZ/HFDTS S /I BRI R A R sk 2 fiok 5 4 B 52 S ) 4E H , B IR AF /Y
BEAREE T, AT T 22 PR VR T

Bft 1152 AR

[0073] &1 KFRIEXTSTZ/HFDIE S 7N B, 25 5 M AR ) B

[0074] &2 KA LA STZ/HFD S F 1 /1N BROE AL 21 8 3 [ B2 (kiR 7RP<0. 01)

[0075]  &|3& KA A STZ/HFDE T /N bR 1 R T & 1) 52 ) (] A& KR Rt STZ/HED 5
SR /IS B IR ) B 5 RIB S K F5 X STZ/HED S 5 (149 /0N B, 11 FIROAE i 2 52 g 1) b 2 S 1 A
B o3k PO . 01 5 %35k 7xP<0. 001)

[0076]  E[4E KB STZ/HFDE T 1 /N R IR 2 2 28 2= 1) sz (B A KR STZ/
HFD 5 3 14 7N Bt e Ji 4 23 m ik I 25 P 12 4 M B = 1) 52 )5 LB R ARY B B 45 SR o % R R P<
0.01 ;%% F75P<0.001)

BREHES

[0077]  sEjafa1

[0078] b A AA-11K A Ak

[0079]  HXUKFME (1.77g,5mmol) FI%f H REEHER (1.72¢g, 10mmo1) ¥ T FF 2% (20mL) H, [FI91
RN 2h, ¥ AV B 28 TS B R AR, sk (20mL) , 5 % A S AL EAE VR A T pHE
8, K& A B EENTH, HiyE, B H 28 3mL) ek, T8 548 1 A E &A1 (1. 55,
92%) .'H NMR (400MHz ,CDC13) 8 (ppm) :7.49 (d,J=7.2Hz,1H) ,7.25(d,J=7.2Hz,1H) ,7.13-
7.21 (m,2H) ,6.17 (s, 1H) ,4.19 (s, 1H) ,3.97 (s,3H) ,3.23-3.40 (m, 2H) ,3.00-3.09 (m, 1H) ,
2.60-2.65 (m,2H) ,2.50-2.56 (m,1H) ,1.87-1.99 (m,2H) ,1.71-1.80 (m,1H) ,1.52-1.55 (m,
1H) ,1.40-1.45 (m, 1H) ,1.02-1.06 (t,J=7.2Hz,3H) ,0.99-1.01 (m, LH) .ESI-MS ((m/z) 337,
[M+H] ) .

[0080] s {512

[0081] b & 4A-2141 5 Ak
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[0082] HXKF % (354mg, lmmol) ¥& T IE A EE (6mL) H , B2 12 I AN IKBRER (ImL) , [B137 R B2
8h, ¥4 ENE =, A TVEF G MK 6mL) , FI5 % i S8 AL SO T pHES, 5 K B A U fE 44
B, g, A 28 (mL) R IE 0, T4 518 (4 i 1k A-2 (295mg , 81 %) o 'H NMR
(400MHz ,CDC13) 6 (ppm) :7.46 (dd,J=8.8,2.0Hz,1H) ,7.24 (dd,]=8.8,2.0Hz,1H) ,7.17-
7.10 m,2H) ,6.11 (s, 1H) ,4.36-4.28 (m,2H) ,4.15 (s, 1H) ,3.37-3.32 (m, 1H) ,3.28-3.21 (m,
1H) ,3.07-2.98 (m, 1H) ,2.63-2.61 (m,2H) ,2.53-2.48 (m, 1H) ,1.96-1.86 (m,2H) ,1.83-1.74
(m,2H) ,1.73-1.66 (n,1H) ,1.53-1.49 (m, 1H) ,1.42-1.38 (m,1H) ,1.07-0.95 (m,7H) .ESI-MS
((m/z) 365, [M+H] ") .

[0083]  sizjiffsi]3

[0084] {1k AHA-31K1 A Ak

[0085] e fE anA-2 il 4%, SR FH R TR B (6ml) BACIETR B, R B HR G , W H R =,
ATVEFRE K 6mL) , 5% A EALENE WOR T pHE S, B K & 1 (R HT H , fhiE , B
7B (ImL) Whyedeit, T4 515 1 €4 [ 4RA-3 (270mg , 74%) o 'H NMR (400MHz ,CDC13) § (ppm) :
7.46 (d,J=7.2Hz,1H) ,7.27(d,J=7.2Hz,1H) ,7.17-7.10 (m,2H) ,6.08 (s, 1H) ,5.34-5.25
(m,1H) ,4.14(s,1H) ,3.37-3.32 (m, 1H) ,3.28-3.21 (m, 1H) ,3.07-2.98 (m, 1H) ,2.63-2.61
(m,2H) ,2.53-2.47 (m,1H) ,1.98-1.85(m,2H) ,1.74-1.68 (m, 1H) ,1.53-1.49 (m, 1H) ,1.39
(d,J=6Hz,3H) ,1.37 (d,J=6Hz,3H) ,1.31-1.26 (m,1H) ,1.01 (t,J=7.2Hz,3H) ,1.04-0.97
(m,4H) .ESI-MS ((m/z) 365, [M+H] ") .

[0086] izt f4i] 4

[0087] kA& 4B- 11K Ak

[0088]  HYXA-1(1.68g,5mmol) FIE A ALEN (0. 24g,6mmol) V& T /K Z 8 (10mL) 1, [2] 97 J
8.3h, ¥ A A =G, 28 T UG K (1omL) , 2 BRI pHE 3 ~4 24, 5 KB A £ il 44
i, hE , B K (16mL) WREEIEDF, T 51335 0 (A B4R VCA (1.54g,96 %) HUVCA (322mg,
Immo 1) FTX FF R A 5t & (380mg , 2mmo 1) ¥ T & F & (6mL) 1, FE A FE4h 5, A Z K
(0.5mL) , B = S S 3h, TLCRS I, e 45 3R 5 5 By FH 7K e — IR S AR BR B T 4k, B
AYAHZE TS, A 28 CE PR /Bl =50:1) , 15 27 2 4[5 /4B~ 1 (266mg , 83 %)
-'H NMR (400MHz , DMSO—ds) & (ppm) :7.48 (d,J=7.6Hz, 1H) ,7.41(d,J=7.6Hz, 1H) ,7.13-
7.20 (m,2H) ,6.40 (s, 1H) ,6.04 (s,1H) ,5.84 (s, 1H) ,4.17 (s, 1H) ,3.34-3.39 (m, 1H) ,3.22-
3.30 (m, 1H) ,3.00-3.09 (m, 1H) ,2.62-2.65 (m,2H) ,2.49-2.54 (m, 1H) ,1.85-1.98 (m,2H) ,
1.67-1.78 (m,1H) ,1.50-1.53 (m, 1H) ,1.39-1.43 (m,1H) ,0.98-1.06 (m,4H) .ESI-MS ((m/z)
322, [M+H] ) .

[0089]  Sizjiftsi5

[0090] {1k A&4B-21K1 5 Ak

[0091]  Jie 87 45 A B — L ) il &, JEURH A JiZ (240mg , 3mmo 1) A= Z 1% (303mg , 3mmo 1) E4X,
ZOK, GAEENT (& F e/ R EE=50:1) , 13 29K 2 4 [ {4B-2 (278mg, 83%) . 'H NMR
(400MHz ,CDC13) 6 (ppm) :7.48 (d, J=7.6Hz,1H) ,7.13-7.28 (m,3H) ,6.05-6.06 (m, 1H) ,5.70
(s,1H) ,4.17 (s, 1H) ,3.35-3.40 (m, 1H) ,3.22-3.30 (m, 1H) ,3.03-3.05 (m, 3H) ,2.63-2.65
(m,2H) ,2.50-2.54 (m,1H) ,2.07 (s, 1H) ,1.83-1.97 (m,2H) ,1.69-1.75 (m,1H) ,1.50-1.53
(m,1H) ,1.39-1.43 (m,1H) ,0.98-1.03 (m,4H) .ESI-MS ((m/z) 336, [M+H] ") .
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[0092]  sCiafs6

[0093]  fLAWIB-311) A Rk

[0094]  J B HEAEQIB-1 [ il &, JEREFH 4% (135mg , 3mmo 1) A= 2, & (303mg , 3mmo1) 1L
BK, ERE RN (CE R b/ FEE=50:1) , 13 3% 2 (4[5 44B-3 (321mg,92%) . 'H NMR
(400MHz , CDC13) & (ppm) :7.48(dd,J=7.2,2.0Hz,1H) ,7.28(dd,J=7.2,2.0Hz,1H) ,7.12-
7.19 (m,2H) ,5.97 (s, 1H) ,5.70 (s, 1H) ,4.17 (s, 1H) ,3.50-3.58 (m, 2H) ,3.35-3.40 (m, 1) ,
3.22-3.30 (m, 1H) ,3.00-3.09 (m, 1H) ,2.63-2.65 (m,2H) ,2.49-2.54 (m,1H) ,1.84-1.97 (m,
oH) ,1.72-1.76 (m,1H) ,1.50-1.54 (m, 1H) ,1.39-1.44 (m,1H) ,1.26-1.30 (t,J=7.2Hz,3H) ,
0.98-1.06 (m,4H) .EST-MS ((m/z) 350, [M+H] ") .

[0095]  sEjifif5]7

[0096]  fLAWIB-A1H) G K

[0097]  J REHEAEQIB-1 1 il 4, R P Z (177mg, 3mmo 1) 1= 2. & (303mg , 3mmo 1) &1L
FOK, ZFEENT (&R b/ FEE=50:1) , 13 313%k ¥ 4[5 14B-4 (323mg,89%) . 'H NMR
(400MHz ,CDC13) 6 (ppm) :7.48 (d, J=7.2Hz,1H) ,7.27-7.29 (m,1H) ,7.12-7.19 (m, 2H) ,
5.98-6.01 (t,]=5.6Hz,1H) ,5.69 (s,1H) ,4.18(s,1H),3.35-3.52 (m,3H) ,3.23-3.30 (m,
1H) ,3.00-3.09 (m, 1H) ,2.63-2.66 (m,2H) ,2.49-2.55 (m, 1H) ,1.84-1.96 (m,2H) ,1.75-1.80
(m,1H) ,1.64-1.70 (m,2H) ,1.51-1.54 (m,1H) ,1.39-1.44 (m,1H) ,0.99-1.07 (m,7H) .EST-MS
((m/z) 364, [M+H]") .

[0098]  sLiafs18

[0099]  fLAWIB-5I1) A Rk

[0100]  jz M fETIB—1 A H4& , JERLFH R PG (177mg, 3mmo 1) 1= 7, fi% (303mg , 3mmo 1) #
REK, G kEJENT (&R e/ FEE=50:1) , 13 3 7% & €[5 4AB-5 (309mg , 85 %) o 'H NMR
(400MHz , CDC13) 6 (ppm) :7.46 (dd,J=7.2,2.0Hz,1H) ,7.28(dd,J=7.2,2.0Hz,1H) ,7.17-
7.10 m,2H) ,5.66 (s, 1H) ,4.36-4.28 (m, 1H) ,4.15 (s, 1H) ,3.37-3.33 (m, 1H) ,3.27-3.20 (m,
1H) ,3.07-2.98 (m, 1H) ,2.63-2.61 (m,2H) ,2.52-2.47 (m, 1H) ,1.97-1.80 (m,2H) ,1.76-1.65
(m,1H) ,1.52-1.48 (m,1H) ,1.41-1.36 (m,1H) ,1.27(d,J=6.4Hz,3H) ,1.25(d,]=6.4Hz,
3H) ,1.00 (t,J=7.2Hz,3H) ,0.96-1.03 (m,4H) .ESI-MS ((m/z) 364, [M+H] ") .

[0101]  sLjiaf]9

[0102]  fLAHIB-61F) A Rk

[0103]  j R HEAEQIB-1 1 il &, R AT % (219mg, 3mmo 1) 1= 2. & (303mg , 3mmo 1) &1L
FK, ZFEENT (&R b/ FEE=50:1) , 13 313k ¥ (4[5 {AB-6 (324mg,86 %) . 'H NMR
(400MHz , CDC13) 6 (ppm) :7.47 (dd,J=7.2,2.0Hz,1H) ,7.24 (dd,]=7.2,2.0Hz,1H) ,6.17-
6.20 (t,]=5.6Hz,1H) ,5.65 (s, 1H) ,4.14 (s,1H) ,3.41-3.50 (m,2H) ,3.32-3.37 (m, 1H) ,
3.19-3.27 (m,1H) ,3.02-3.06 (m,1H) ,2.90 (s,2H) ,2.61-2.63 (m,2H) ,2.46-2.52 (m,1H) ,
1.81-1.95(m,2H) ,1.57-1.63 (m,2H) ,1.49-1.52 (m,1H) ,1.37-1.43 (m,2H) ,0.91-1.02 (m,
7H) .ESI-MS ((n/z) 378, [M+H] ") .

[0104]  sCJEf5]10

[0105]  {L&WIB-TH) & Rk

[0106]  J A QIB—1 1 il &, R R I IZ (17 1mg , 3mmo 1) =2, fi& (303mg , 3mmo 1) %
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REK, Gk ENT (&R bt/ FEE=50:1) , 13 37k 8 €[5 4AB-7 (297mg ,82%) - 'H NMR
(400MHz ,CDC13) 6 (ppm) :7.46 (d,J=7.2Hz,1H) ,7.22(d,J=7.2Hz,1H) ,7.17-7.10 (m, 2H) ,
6.03(s,1H) ,4.14 (s,1H) ,3.37-3.32(m,1H) ,3.27-3.19(m, 1H) ,3.07-3.00 (m, 1H) ,2.99-
2.92(m,1H) ,2.63-2.59 (m,2H) ,2.51-2.46 (m,1H) ,1.96-1.80 (m,2H) ,1.75-1.64 (m, 1H) ,
1.51-1.47(m,1H) ,1.41-1.36 (m, 1H) ,0.99 (t,J="7.2Hz,3H) ,0.95-0.91 (m,1H) ,0.90-0.88
(m,2H) ,0.66-0.63 (m,2H) .ESI-MS ((m/z) 362, [M+H] ") .

[0107]  SEZj@Ef11

[0108] 1k A¥IB-8I¥) A Ak

[0109]  Jz o7 A 0B~ 1 (10 1 4% , JEUR) BRI (255mg , 3mmo 1) 11 = Z, % (303mg , 3mmo 1) %
REK, Gk EN (&P e/ FRE=50:1) , 3 3 7% 8 €[5 /AB-8 (323mg,83%) . 'H NMR
(400MHz ,CDC13) & (ppm) :7.46 (dd,J=7.2,2.0Hz,1H) ,7.27(dd,J=7.2,2.0Hz,1H) ,7.17-
7.10 (m,2H) ,5.68 (s, 1H) ,4.49-4.40 (m,1H) ,4.15 (s, 1H) ,3.38-3.33 (m,1H) ,3.28-3.20 (m,
1H),3.07-2.98 (m, 1H) ,2.63-2.60 (m,2H) ,2.52-2.47 (m,1H) ,2.15-2.06 (m, 1H) ,1.97-1.81
(m,4H) ,1.72-1.65(m,4H) ,1.52-1.46 (m,2H) ,1.44-1.37 (m,2H) ,1.00(t,J=7.2Hz,3H) ,
1.02-0.96 (m,4H) .EST-MS ((m/z) 390, [M+H] ") .

[0110]  szjfafsl12

[0111]  {bAYIB-9/) A Hk

[0112] & SiHEAE@IB-1 1 il 4, JE R H 2 B2 % (183mg, 3mmo 1) 1 =2, fi& (303mg , 3mmo 1) &
REK, GkEJENT (&R e/ FEE=50:1) , 13 3 7% 8 €[5 /AB-9 (289mg, 79%) . 'H NMR
(400MHz ,CDC13) & (ppm) :7.45(d,J=6.4Hz,1H) ,7.24 (d,]J=6.4Hz,1H) ,7.16-7.08 (m, 2H) ,
6.54-6.52(m,1H) ,5.69(s,1H) ,4.11(s,1H) ,3.77 (¢t,J=5.6Hz,2H) ,3.67-3.59 (m, 1H) ,
3.56-3.49 (m,1H) ,3.43(s,1H) ,3.33-3.28 (m, 1H) ,3.20-3.13 (m, 1H) ,3.04-2.95 (m, 1H) ,
2.61-2.57(m,2H) ,2.50-2.44 (m, 1H) ,1.94-1.78 (m,2H) ,1.74-1.62 (m,1H) ,1.51-1.43 (m,
1H) ,1.42-1.34 (m,1H) ,1.02-0.94 (m,4H) .EST-MS ((n/z) 366, [M+H]") .

[0113]  SEjffsl13

[0114]  fL5¥IB-101 A Ak

[0115] e M EEAETB-1 1) il 4%, JEoet H TR B2 i% (225mg , 3Smmo 1) Fl = Z, % (303mg , 3mmo 1) &
REK, ErEENT (& F b/ FEBE=50:1) , 13 2I3% 2 A 5 {AB-10 (285mg,75%) - 'H NMR
(400MHz ,CDC13) & (ppm) :7.46 (d,J=6.4Hz,1H) ,7.24(d,J=6.4Hz,1H) ,7.17-7.10 (m, 2H) ,
6.52-6.49 (m,1H) ,5.72(s,1H) ,4.13(s,1H) ,3.73 (t,J=5.6Hz,2H) ,3.69-3.54 (m, 2H) ,
3.36-3.31(m,1H) ,3.25-3.18 (m, 1H) ,3.06-2.97 (m, 1H) ,2.62-2.56 (m,2H) ,2.53-2.46 (m,
1H),1.96-1.85(m,2H) ,1.83-1.78(m,2H) ,1.75-1.64 (m,1H) ,1.53-1.44 (m,1H) ,1.42-1.34
(m,1H) ,1.03-0.95 (m,4H) .EST-MS ((m/z) 380, [M+H]") .

[0116]  sujififsl14

[0117]  fL&EWYIB-111H A R

[0118] [ M HEAEMB-1 R 14, 5k H = 2 8% (219mg, 3mmo 1) F1 = Z, % (303mg , 3mmo1) #%
REK BHEN (C&F b/ EE=50:1) , 323K A F 4AB-11 (339mg,90%) .'H NMR
(400MHz ,CDC13) & (ppm) :7.49(d,J=7.2Hz,1H) ,7.18-7.28 (m,3H) ,5.24 (s, 1H) ,4.80 (s,
1H) ,3.78-3.81 (m,1H) ,3.66-3.67 (m,2H) ,3.33-3.36 (m, 1H) ,3.07-3.20 (m,3H) ,2.12-2.31
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(m,4H) ,1.68-1.77 (m,1H) ,1.09-1.39 (m, 11H) ,0.84-0.91 (m, 1H) .ESI-MS ((m/z) 378, [M+H
1.

[0119]  SEjafs)15

[0120]  fLAVIB-12[4 5 KL

[0121] e M BEAEIB-1 /Y 1 4 , R 7% (303mg, 3mmo 1) 1= 2. % (303mg , 3mmo 1) &
REUK, G ENT (& F b/ FEBE=50:1) , 13 23% 8 A 5 {AB-12 (348mg, 86 %) - 'H NMR
(400MHz , CDC13) 6 (ppm) :7.46 (d,J=8.0Hz, 1H) ,7.08-7.28 (m,3H) ,5.19 (s, LH) ,4.23 (s,
1H) ,3.54-3.61 (m, 1H) ,3.27-3.40 (m,3H) ,3.00-3.09 (m, 2H) ,2.50-2.68 (m,3H) ,1.93-2.02
(m,1H) ,1.77-1.83 (m,4H) ,1.44-1.55 (m,4H) ,1.18-1.24 (m,1H) ,0.90-1.02 (t,]J=7.6Hz,
6H) ,0.75-0.90 (m,4H) .EST-MS ((m/z) 406, [M+H]") .

[0122]  sEjatsl16

[0123] b &4B-131) & K

[0124] M EEAEMIB-11 H 4%, BB A& £ (213mg, 3mmo 1) A1 = 7. 1% (303mg, 3mmo 1) &
REK, SR ZNT (& b/ FEE=50:1) , 15 B AEAB-13 (305mg,81%) o 'H NMR
(400MHz ,CDC13) 6 (ppm) :7.46-7.44 (m,1H) ,7.12-7.09 (m,3H) ,5.32 (s, 1H) ,4.20 (s, 1H) ,
3.75-3.62(m,2H) ,3.38-3.30 (m,2H) ,3.29-3.22 (m, IH) ,3.07-2.98 (m,2H) ,2.71-2.67 (m,
1H) ,2.65-2.64 (m, 1H) ,2.53-2.47 (m, 1H) ,2.00~1.89 (m,2H) ,1.86-1.77 (m,4H) ,1.74-1.66
(m,1H) ,1.56-1.53 (m,1H) ,1.44-1.39 (m,1H) ,1.19-1.11 (m,1H) ,0.99 (t,J=7.2Hz,3H)
ESI-MS ((m/z) 376, [M+H] ") .

[0125]  sEjfafs|17

[0126] L& 4B- 1419 E K

[0127]  Je N anB-1 1 il 4%, J5UB IR IE (255mg , 3mmo 1) A1 = 2% (303mg , 3mmo 1) & A
K, G REENT (&R b/ =50:1) , 45 2% 25 (1 [ 44B-14 (331mg,85%) o 'H NMR
(400MHz ,CDC13) 6 (ppm) :7.46-7.44 (m,1H) ,7.12-7.09 (m,3H) ,5.32 (s, 1H) ,4.20 (s, 1H) ,
3.75-3.62 (m,2H) ,3.38-3.30 7.47(d,J=6.4Hz,1H) ,7.25-7.10 (m,3H) ,5.30 (s, 1H) ,5.09
(s,1H) ,4.30-4.22 (m,1H) ,3.91-3.63 (m,3H) ,3.41-3.34 (m, 1H) ,3.31-3.25 (m, LH) ,3.09-
3.01 (m, 1H) ,2.80-2.68 (m,2H) ,2.56-2.50 (m, 1H) ,2.02-1.94 (m,2H) ,1.83-1.44 (m,9H) ,
1.25-1.19, (m,1H) 1.01 (t,J=7.2Hz,3H) .ESI-MS ((n/z) 390, [M+H] ") .

[0128]  Sjiafs)18

[0129]  {L&HB-1501) A Hk

[0130] e M EEAEAIB-11 4%, BB A MEME (26 1mg , 3mmo 1) A1 = 7. 1% (303mg, 3mmo 1) &
REK, SR ENT (& b/ FEE=50:1) , 15 3R [EAB-15 (306mg,78%) . 'H NMR
(400MHz ,CDC13) 6 (ppm) :7.46 (d,J=6.4Hz,1H) ,7.19-7.10 (m,3H) ,5.37 (s, IH) ,5.10 (s,
1H) ,4.28-4.16 (m, 1H) ,3.86-3.68 (m,7H) ,3.39-3.34 (m, 1H) ,3.29-3.23 (m, IH) ,3.07-2.98
(m,1H) ,2.66-2.65 (m,2H) ,2.53-2.48 (m, 1H) ,1.98-1.89 (m, 1H) ,1.85-1.69 (m,2H) ,1.57—
1.53(m,1H) ,1.45-1.42 (m,1H) ,1.21-1.13(m,1H) ,0.99 (t,J=7.2Hz,3H) .ESI-MS ((m/z)
392, [M+H] ) .

[0131]  SZjafs)19

[0132]  fb&HC- 115 Ak
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[0133]  HYA-1(1.68g,5mmol) & T /K PY E LI (20mL) 1, ¥ £ -50°C , M M A S
B (475mg, 12. 5mmol) , FiFE K BL0. 5h, TLCK M , 5o B 45 3R I, b & FR R K, SR s in oK
(20mL) , FH & R B A L, A IF A VLA, oK IR BR AN T8, 28 V4 FI19 9% 3 [l 4R C-1
(1.47g,96%) o'H NMR (400MHz ,CDC13) 8 (ppm) :7.69 (d,J=8.0Hz,1H) ,7.49 (d,J=8.0Hz,
1H) ,7.12-7.24 (m,2H) ,5.13 (s, 1H) ,4.85(d,J=13.2Hz,1H) ,4.62(d,J=13.2Hz,1H) ,4.18
(s,1H) ,3.34-3.39 (m, 1H) ,3.21-3.29 (m, 1H) ,3.00-3.09 (m, 1H) ,2.65-2.77 (m,2H) ,2.49-
2.55(m,1H) ,2.20-2.21 (m,1H) ,1.88-1.96 (m,1H) ,1.73-1.81 (m,2H) ,1.40-1.48 (m,2H) ,
1.09-1.17 (m,1H) ,0.98-1.02 (t,J=7.6,3H) .ESI-MS ((m/z) 309, [M+H] ") .

[0134]  sLiaf5120

[0135]  fLAMC-2(1 A R

[0136]  HYC-1 (308mg, Immol) Fl =7, % (202mg , 2mmo 1) & T & H & (10mL) H, 228 N\
LB (118mg, 1.5mmo1) , Z i HHE S Si2h, TLCRR I , Je B 45 R fe  FHZK B IR, M A IR M
e =K, AN K BRER AN 105, 28 T AR A4 C-2 (339mg, 97 %) o 'H NMR (400MHz,
CDC13) & (ppm) :7.49 (d,J=8.0Hz,1H) ,7.40 (d,J=8.0Hz,1H) ,7.12-7.21 (m,2H) ,5.37(d,]
=13.2Hz,1H) ,5.21 (s,1H) ,4.96 (d,]=13.2Hz,1H) ,4.23 (s, 1H) ,3.35-3.40 (m, 1H) ,3.23-
3.31(m,1H) ,3.01-3.10 (m, 1H) ,2.67-2.77 (m,2H) ,2.50-2.55 (m,1H) ,2.11 (s,3H) ,1.93-
2.00 (m,1H) ,1.70-1.81 (m,2H) ,1.42-1.50 (m,2H) ,1.11-1.19 (m,1H) ,1.01-1.04 (t,]J=
7.6,3H) .ESI-MS ((m/z) 351, [M+H] ") .

[0137] =Lty 21

[0138]  fLAMIC-3I AR

[0139]  Je B AE anC—2) fill 4% , SR FH TR (138mg, 1. 5mmol) FARL Bl , M 45 )
FHAK B PRV, VL R BR A9 =3, A5 MILAH FH TE /K T RN Tk, 28 TV 7115 25 48 Co Jl IR C-3
(345mg,95%) o 'H NMR (400MHz ,CDC13) 8 (ppm) :7.47 (d,J=8.4Hz,1H) ,7.38(d,J=8.4Hz,
1H) ,7.20-7.11 (m,2H) ,5.34 (d,J=13.2Hz,1H) ,5.18 (s, 1H) ,4.94 (d,J=13.2Hz,1H) ,4.44
(s,1H) ,3.44-3.41 (m, 1H) ,3.40-3.35 (m, 1H) ,3.07-2.98 (m, 1H) ,2.95-2.92 (m, LH) ,2.82-
2.75(m,1H) ,2.71-2.66 (m, 1H) ,2.36-2.31 (m,2H) ,2.03-1.94 (m, 1H) ,1.88-1.83 (m, 1H) ,
1.82-1.73(m,1H) ,1.46-1.42 (m,1H) ,1.28-1.25 (m,1H) ,1.13(t,J=7.2Hz,3H) ,1.05-1.03
(m,1H) ,0.99 (t,J=7.2Hz,3H) .ESI-MS ((n/z) 364, [M+H] ") .

[0140] s f] 22

[0141]  fLAEC-A G R

[0142]  Je BN nC—2 ) il 2%, J5URE F = A & (138mg , 1. 5mmol) FAR LB, I M. 45
S s FIAKBE PR IR VAR BR BN EE =R, A HLAH B K B R AN 5 , 26 13 /AR S5 48 iRy
C—4 (338mg,93%) -'H NMR (400MHz ,CDC13) & (ppm) :7.46 (d,J=7.2Hz ,1H) ,7.27(d, ] =
7.2Hz,1H) ,7.17-7.10 (m,2H) ,6.08 (s,1H) ,5.34-5.25 (m, 1H) ,4.14 (s,1H) ,3.37-3.32 (m,
1H) ,3.28-3.21 (m,1H) ,3.07-2.98 (m, 1H) ,2.63-2.61 (m,2H) ,2.53-2.47 (m, 1H) ,1.98-1.85
(m,2H) ,1.74-1.68 (m,1H) ,1.53-1.49 (m,1H) ,1.39(d,J=6Hz,3H) ,1.37 (d, J=6Hz,3H) ,
1.31-1.26 (m,1H) ,1.01 (t,J=7.2Hz,3H) ,1.04-0.97 (m,4H) .EST-MS ((m/z) 365, [M+H] ") .
[0143]  sCiafs]23

[0144]  HLAWIC-HI A R
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[0145] & AR IC-3M il 4%, R T IS (160mg, 1. 5mmol) FALBEA , R AR )5,
FH KB IR, Y R0 B B BN 5 =, A WL AH FH TE K B BR A 48, 28 V8 RI45 28 (L iR C-5
(364mg,96 %) »'H NMR (400MHz ,CDC13) 6 (ppm) :7.47 (d,J=7.6Hz,1H) ,7.37 (d,J=7.6Hz,
1H) ,7.18-7.10 (m,2H) ,5.35(d,J=14.4Hz,1H) ,5.18(s,1H) ,4.94 (d,J=14.4Hz,1H) ,4.26
(s,1H) ,3.39-3.34 (m,1H) ,3.31-3.24 (m, 1H) ,3.07-2.98 (m, 1H) ,2.73-2.71 (m,2H) ,2.57~
2.52(m,1H) ,2.31(t,J=7.2Hz,2H) ,2.00-1.91 (m,1H) ,1.80-1.71 (m,2H) ,1.68-1.61 (m,
2H) ,1.48-1.40 (m,2H) ,1.17-1.10 (m,1H) ,0.99 (t,J=7.2Hz,3H) ,0.92 (t,J=7.2Hz, 3H)
EST-MS ((m/z) 379, [M+H] ") .

[0146]  SEjiats24

[0147]  ALAHID-11K & Ak

[0148]  HXC-1 (308mg, 1mmo1) A& ER X 2L K S (503mg, 2. 5mmo 1) ¥ T & 52 (10mL)
H L, IMNIERE (237mg, 3mmo 1) , ZE iR i H: S B23h , TLCRE I, s B2 45 R Ji 5 S5 B2 FH 7K BE IR
LRI B BN BE VY IR, A MR F TS /K BRER AN 058, 28 T8 R G A3 T4 g A A T &
B BE (10mL) HF, INNZ K (0.5mL) , FE == s S Th, TLCRE U, e N 25 30 5 I YR 7K B 7
R R BRAN T TR I, BUE HLAHZE T15 AL, & EMT (B / TR =5: 1) , 53k
[ #4D-1 (165mg,47 %) «'H NMR (400MHz ,CDC13) & (ppm) :7.40 (d,J=8.0Hz,2H) ,7.09-7.20
(m,2H) ,5.45(d,J=12.8Hz,1H) ,5.15(s,1H) ,4.77(d,J=12.8Hz,1H) ,4.01 (s, 1H) ,2.81-
2.86 (m,1H) ,2.65-2.71 (m,1H) ,2.54-2.57 (m, 1H) ,2.45-2.47 (m,1H) ,2.19 (s, 1H) ,2.06 (s,
1H) ,1.80-1.92 (m,2H) ,1.69-1.78 (m,1H) ,1.52-1.62(m,1H) ,1.26-1.43 (m,3H) ,1.05-1.09
(m,1H) ,0.98-1.02 (t,J=7.6,3H) .ESI-MS ((m/z) 352, [M+H]") .

[0149]  SEjats)25

[0150] b &¥ID-21%) & Ak

[0151] e M 45 D~ 1 ) il &, Uk FH AR K i (0. 5m1) =2, % (303mg , 3mmo 1) 54X,
B EFEJEN R/ 2R B =31 1) , 13 33k ¢  [E 4AD-2 (186mg,51 %) o 'H NMR
(400MHz ,CDC13) & (ppm) :7.43 (d, J=8.0Hz,2H) ,7.10-7.20 (m,2H) ,6.32 (s, 1H) ,5.40 (d, ]
=12.8Hz,1H) ,5.15 (s, 1H) ,4.85(d,J=12.8Hz,1H) ,4.08 (s, 1H) ,3.02-3.05 (m, 1H) ,2.81-
2.82(m,5H) ,2.56-2.67 (m,2H) ,1.84-2.05 (m,2H) ,1.62-1.78 (m,2H) ,1.38-1.44 (m,2H) ,
1.05-1.12(m,1H) ,0.97-1.01 (t,J=7.6,3H) .ESI-MS ((m/z) 366, [M+H]") .

[0152]  Sjiats)26

[0153] b A4D-31K & Ak

[0154]  Jo B AR IID-1 /9 1] %, R 20 f% (135mg, 3mmo 1) 1= Z.fi% (303mg , 3mmo 1) 4L
B EREEN R/ R CEE=3: 1) , 15313 ¥ [ 4AD-3 (242mg ,64%) . 'H NMR
(400MHz ,CDC13) 67.40 (d,J=8.0Hz,2H) ,7.09-7.19 (m,2H) ,6.43 (s, 1H) ,5.46 (d,]J=
12.8Hz,1H) ,5.13 (s, 1H) ,4.76 (d,J=12.8Hz, 1H) ,4.02 (s, 1H) ,3.21-3.28 (m,2H) ,2.82-
2.87 (m,1H) ,2.66-2.70 (m, 1H) ,2.56-2.62 (m,2H) ,2.47-2.50 (m, IH) ,2.00-2.05 (m, 1H) ,
1.79-1.87 (m,2H) ,1.60-1.78 (m,2H) ,1.33-1.43 (m,2H) ,1.13-1.16 (t,]J=7.6,3H) ,0.97-
1.01 (t,J=7.6,3H) .ESI-MS ((n/z) 380, [M+H] ") .

[0155]  sEjifafs] 27

[0156] b5 4D-41K 5 Ak
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[0157] e L EEAEQID-1 [ il &, R A Z (177mg, 3mmo 1) A1 =2, & (303mg , 3mmo 1) &1L
BOK, BREEN R/ 2.8 2. B =3:1) , 13 213 2 4[5 14D-4 (243mg,62%) . 'H NMR
(400MHz ,CDC13) 6 (ppm) :7.38(d,J=8.0Hz,2H) ,7.10-7.19 (m,2H) ,6.41 (s,1H) ,5.44(d,]
=12.8Hz,1H) ,5.10(s,1H) ,4.74(d,J=12.8Hz,1H) ,4.01 (s, 1H) ,3.20-3.29 (m,2H) ,2.82-
2.87(m,1H) ,2.66-2.70 (m,1H) ,2.56-2.64 (m,2H) ,2.47-2.50 (m,1H) ,2.00-2.04 (m, 1H) ,
1.79-1.87 (m,2H) ,1.63-1.78 (m,2H) ,1.23-1.47 (m,4H) ,1.12-1.15(t,J=7.6,3H) ,0.97-
1.00(t,J=7.6,3H) .ESI-MS ((mn/z) 394, [M+H] ") .

[0158]  sjiffhl28

[0159] b A¥ID-5/) A Ak

[0160] e M EEAEQID-11 H 2%, BB A S 7 g (177mg , 3mmo 1) A1 = 7. 1% (303mg, 3Smmo 1) &
REK, G kE 2N (Ml / 28R 2. B =3:1) , 13 Bk i 4[5 4kD—5 (230mg ,58%) - 'H NMR
(400MHz ,CDC13) & (ppm) :7.37(d,J=7.6Hz,1H) ,7.35(d,J=7.6Hz,1H) ,7.26-7.06 (m,2H) ,
6.34(s,1H) ,5.45(d,J=12.8Hz,1H) ,5.10(s,1H) ,4.68(d,J=12.8Hz,1H) ,3.99 (s, 1H) ,
3.88-3.81 (m,1H) ,2.80-2.77 (m,1H) ,2.69-2.62 (m, 1H) ,2.58-2.51 (m,2H) ,2.49-2.44 (m,
1H),1.89-1.80(m,1H) ,1.75-1.66 (m,2H) ,1.61-1.52(m,1H) ,1.40-1.32(m,2H) ,1.28-1.24
(m,1H) ,1.14(d,J=6.4Hz,6H) ,1.07-1.03 (m,1H) ,0.96 (t,J=7.2Hz,3H) ,0.87-0.82 (m,
1H) .EST-MS ((m/z) 394, [M+H] ") .

[0161]  sLjifaf29

[0162]  {L & 4D-611 45

[0163]  Jx B #AE anD- 11 il & , ik F Z B2 % (183mg , 3mmo 1) 1= 2, % (303mg , 3mmo 1) %5
REK, kL 2N (kR 2 B =3:1) , 43 2% 35 € [ 4£D-6 (194mg,49%) . 'H NMR
(400MHz ,CDC13) 6 (ppm) :7.37 (d,J=8.0Hz,2H) ,7.18-7.06 (m,3H) ,5.47(d,J=12.8Hz,
1H) ,5.11(s,1H) ,4.72(d,J=12.8Hz,1H) ,3.93(s,1H) ,3.72-3.66 (m,2H) ,3.37-3.27 (m,
2H) ,2.78-2.70 (m, 1H) ,2.67-2.55 (m,1H) ,2.54-2.48 (m,1H) ,2.47-2.35(m,3H) ,1.86-1.77
(m,1H) ,1.66-1.51(m,2H) ,1.42-1.29 (m,2H) ,1.06-0.99 (m,1H) ,0.96 (t,]J=7.2Hz,3H)
CEST-MS ((m/z) 396, [M+H] ") .

[0164]  sLjifEf30

[0165] AL AWID-THI A Ak

[0166]  Jo B 4B anD- 111 il 4 , kL FH TR B2 % (225mg , 3mmo 1) 1= Z, % (303mg , 3mmo 1) %5
IREK, G kE 2N (Rl / . 8R 2. B =3:1) , 13 B3k i €[5 4kD-7 (176mg,43%) . 'H NMR
(400MHz ,CDC13) & (ppm) :7.39-7.32 (m,2H) ,7.26-7.20 (m,1H) ,7.18-7.12(m,1H) ,7.11-
7.05(m,1H) ,5.50(d,J=12.8Hz,1H) ,5.11(s,1H) ,4.67(d,J=12.8Hz,1H) ,3.92(s,1H) ,
3.67(d,J=6.0Hz,2H) ,3.39-3.25 (m,2H) ,2.69-2.48 (m,4H) ,2.44-2.38 (m,1H) ,2.34-2.26
(m,1H) ,1.84-1.75(m,1H) ,1.73-1.48 (m,5H) ,1.42-1.30 (m,2H) ,1.06-1.00 (m,1H) ,0.96
(t,J=7.2Hz,3H) .EST-MS ((m/z) 410, [M+H]") .

[0167]  sEjififs31

[0168]  fLAWIE-1HIA B

[0169]  HYB-3 (349mg, Immo1) {& T /K FFEE (10mL) A, JIA10 % HI4E Ak , =\ FE: K Bi6h,
TLCAE I , J B 25 T Jim , Tk i b yE R 2400k , 28 T3A A L & Zr (&R b/ i
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=30:1) , 15 3% 2 0 B 4AE-1 (284mg , 81 %) «'H NMR (400MHz ,CDC13) 8 (ppm) :7.52(d, J=
7.6Hz,1H) ,7.13-7.19 (m,3H) ,5.13-5.16 (t,]=5.6Hz,1H) ,4.83(d,J=7.2Hz,1H) ,3.85
(s,1H) ,3.24-3.38(m,2H) ,3.08-3.20 (m,2H) ,2.96-3.05 (m, 1H) ,2.78 (d,J=14.8Hz, 1H) ,
2.69(d,J=14.8Hz,1H) ,2.56-2.59 (m,1H) ,2.13-2.18 (m,1H) ,2.03-2.09 (m,1H) ,1.71-
1.78 (m,1H) ,1.36-1.45(m,3H) ,1.21-1.26 (m, 1H) ,0.87-0.95 (m,7H) .ESI-MS ((m/z) 352, [M
+H]") .

[0170]  sEjiafs)32

01711 AL A HF-11 5

[0172]  HXC-1 (308mg, Immol) 4R — FF Bt i (22mg, 1. 5mmo 1) A1 = 2K 3 ik (394mg ,
1.5mmol) ¥& T VU FEIE (4mL) F, FEAFE 15min)5, ISR ~F B 5 AL (303mg,
1.5mmol) , 80 CHNF L1 . 5hs R SIS 5, MK A BE 2m1) , NoARH7 R 80°C A =l 3
1.0h, SR 4550 I , 28 1154 2= VU S5k, 7K FIDCM A J2 , AK B8 4k H A G AL Al — v, B A
MUAHZ T 1ML, 2 (CE R b/ FEE=10:1) , 4 BB AHPRF-1 (138mg,45%)
-'H NMR (400MHz ,CDC13) 6 (ppm) :7.54 (d,J=8.0Hz, 1H) ,7.48 (d,]J=8.0Hz, 1H) ,7.25-7.13
(m,2H) ,5.07 (s, 1H) ,4.50 (s, 1H) ,4.18(d,J=14.8Hz,1H) ,3.86 (d,J=14.8Hz, 1H) ,3.59-
3.54 (m,1H) ,3.50-3.43 (m, 1H) ,3.10-3.01 (m,2H) ,2.89-2.77 (m,2H) ,2.02-1.96 (m, 1H) ,
1.95-1.83(m,2H) ,1.54-1.50 (m,1H) ,1.32-1.30 (m, 1H) ,1.21-1.13 (m,1H) ,1.02(t,]J=
7.2Hz,3H) .ESI-MS ((m/z) 308, [M+H] ") .

[0173]  sKafs133

[0174]  {LEHF-2141 5 ik

[0175]  HXC-1 (308mg, 1mmo1) AHXf FY I T i 4 (953mg , bmmo 1) ¥4 T & it (6ml) ', il
PEFESh G, TN B% (1. 0mL) A1 =2 % (303mg , 3mmo1) , F§ = 5 e M8h, TLCK M , f52 N 45
Ji > IRSEVR 7K B — R M RTBR R B P VK S M A G AN — UK, B MU 28 T4 AL, 20
BT (CEF b/ FEE=10:1) , 13 318 R YF-2 (135mg,42%) «'H NMR (400MHz ,CDC13) §
(ppm) :7.48(d,J=8.0Hz, 1H) ,7.46 (d,]=8.0Hz, 1H) ,7.19-7.09 (m,2H) ,5.00 (s, 1H) ,4.16
(s,1H) ,4.14(d,J=14.4Hz,1H) ,3.68 (d,J=14.4Hz, 1H) ,3.38-3.33 (m, 1H) ,3.29-3.21 (m,
1H) ,3.08-2.99 (m, 1H) ,2.74-2.63 (m,2H) ,2.53-2.48 (m,4H) ,2.48 (s,3H) ,1.97-1.90 (m,
1H) ,1.77-1.67 (m,2H) ,1.46-1.43 (m,1H) ,1.31-1.25(m, 1H) ,1.17-1.08 (m, 1H) ,1.00 (t,]J
=7.2Hz,3H) .ESI-MS ((m/z) 322, [M+H]") .

[0176]  sCjifafs)34

[0177]  {LEHF-31K & Ak

[0178]  x AR WIF-21 il %, 5B 20 (225mg , 5Bmmo 1) # AR iz, &4 2 #r (&
FE/REE=10:1) , 83 % EHCRYIF-3 (178mg,53%) o 'H NMR (400MHz , CDC13) & (ppm) :7.50
(d,J=8.4Hz,1H) 7.47 (d,J=8.4Hz,1H) ,7.19-7.09 (m,2H) ,5.00 (s,1H) ,4.16(s,1H) ,4.14
(d,J=14.4Hz,1H) ,3.67 (d,J=14.4Hz,1H) ,3.38-3.33 (m, 1H) ,3.28-3.21 (m, 1H) ,3.08-
2.99 (m, 1H) ,2.79-2.70 (m,2H) ,2.69-2.63 (m,2H) ,2.53-2.47 (m,1H) ,1.97-1.88 (m, 1H) ,
1.78-1.69 (m,2H) ,1.46-1.37 (m,2H) ,1.16-1.09 (m,4H) 1.12 (t,J=7.2Hz,3H) ,0.99 (t,]=
7.2Hz,3H) .ESI-MS ((m/z) 336, [M+H] ") .

[0179]  SKiaf5135
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[0180]  fLAWIG-1HI & Rk

[0181]  HXF-1 (308mg, 1mmol) FIN,N- "3RI 2 % (258mg , 2mmo 1) 75T VY Sk IR (6mL) 1,
BAEARY T 2185 i 5 BT ES (170mg, 2. 0mmo1) , 25 iR #HE I B2 Lh, TLCK I , J2 87 45
J&i » FH AR BR B BE = IR, M AN G A B B8 — I, BUA MU Z8 T 190, 248 20 (& P b/
FEE=20:1) ,43 3% & A 4AG-1 (306mg , 75 %) «'H NMR (400MHz ,CDC13) § (ppm) :7.39 (dd, J
=7.6,1.2Hz,2H) ,7.17-7.06 (m,2H) ,,6.17-6.11 (m,1H) ,,5.42(d,J=12.8Hz,1H) ,5.12
(s,1H) ,4.75(d,J=12.8Hz,1H) ,4.02 (s, 1H) ,3.23-3.11 (m,3H) ,2.93-2.85 (m, LH) ,2.78-
2.54 (m,3H) ,2.52-2.45 (m, 1H) ,1.89-1.81 (m,2H) ,1.75-1.67 (m,2H) ,1.65-1.57 (m, 1H) ,
1.51-1.41 (m,2H) ,1.39-1.31 (m,2H) ,1.10-1.00 (m,1H) ,0.97 (t,J=7.2Hz,3H) ,0.92 (t,]
=7.2Hz,3H) .ESI-MS ((m/z) 408, [M+H] ") .

[0182] st fs1]36

[0183]  fLAMIG-211 A K

[0184]  Je N HEEAE aNG— L) il 2%, JiR Ak FH S PR e TR 5 B8 (170mg, 2. Ommo 1) B AR JBR A
B, 24 20T (&R e/ R =10:1) , /3 9% 3 ([ 4562 (318mg , 78%) - 'H NMR (400MHz,
CDC13) 8 (ppm) :7.47 (d,J=8.0Hz,1H) ,7.41 (d,J=8.0Hz,1H) ,7.17-7.12 (m, 1H) ,7.10-
7.06 (n,1H) ,5.05(s,1H) ,4.72-4.69 (m,2H) ,4.68-4.62 (m,1H) ,4.26-4.19 (m, 1H) ,3.94 (s,
1H) ,3.90-3.82 (m,1H) ,3.11-3.05 (m, 1H) ,2.94-2.84 (m, 1H) ,2.76-2.68 (m, 1H) ,2.66-2.59
(m,1H) ,2.58-2.53 (m,1H) ,2.27-2.20 (m, 1H) ,1.82-1.76 (m,2H) ,1.69-1.57 (m,1H) ,1.46-
1.39 (m,1H) ,1.39-1.33 (m,1H) ,1.09 (d,J=2.0Hz,3H) ,1.07 (d,J=2.0Hz,3H) ,1.04-0.99
(m,1H) ,0.96 (t,]=7.2Hz,3H) .ESI-MS ((n/z) 393, [M+H] ") .

[0185]  SLjfaf37

[0186]  fLAMIH-111) A Rk

[0187]  HYF-1 (307mg, lmmo1) FIN,N-—" R 2 (193mg, 1. 5mmo 1) V4T & F # (10mL)
WL UK R 212 N TABESL (111mg, 1. 2mmo) , IR HEHE SN0, 5h, TLCK I, e B 45 3
FH A BR BN — IR, A HLAH F JC K R BR AN T, & 2 (& R bt/ i =10:1) , 1331
v AL R H-1 (320mg,88%) o'H NMR (400MHz , CDC13) 6 (ppm) :7.46 (d, J=8.4Hz,1H) ,7.39
(d,J=8.4Hz,1H) ,7.18-7.14 (m,1H) ,7.13-7.09 (m, 1H) ,5.68-5.66 (m, 1H) ,5.06 (s, 1H) ,
4.75(dd,J=15.26,4.4Hz,1H) ,4.35(dd, J=15.26,4.4Hz,1H) ,4.17 (s, 1H) ,3.38-3.33 (m,
1H) ,3.27-3.19 (m, 1H) ,3.07-2.98 (m,1H) ,2.73-2.67 (m,2H) ,2.53-2.48 (m, 1H) ,2.20-2.14
(m,2H) ,1.95-1.74 (m,2H) ,1.73-1.66 (m,1H) ,1.47-1.38 (m,2H) ,1.16-1.07 (m,4H) ,0.98.
(t,J=7.2Hz,3H) .ESI-MS ((m/z) 364, [M+H] ") .

[0188] S {5138

[0189]  fLAMIH-211 A Rk

[0190] S WA nH-1 1) il 2%, JEOREFH 5% T B (128mg, 1. 2mmo 1) B L BER, &4 Z 4T
AR/ REE=10:1) , 73398 & 0 AH-2 (302mg,80%) .'H NMR (400MHz ,CDC13) §
(ppm) :7.45(d,J=8.0Hz,1H) ,7.36 (d,]=8.0Hz,1H) ,7.16-7.07 (m,2H) ,5.75-5.71 (m,
1H) ,5.05(s,1H) ,4.75(dd,J=15.6,4.4Hz,1H) ,4.30 (dd,J=15.6,4.4Hz,1H) ,4.14 (s,
1H) ,3.36-3.31 (m, 1H) ,3.24-3.16 (m, 1H) ,3.06-2.97 (m, 1H) ,2.72-2.61 (m,2H) ,2.51-2.45
(m,1H) ,2.34-2.24 (m,1H) ,1.93-1.74 (m,2H) ,1.73-1.64 (m,1H) ,1.46-1.37 (m,2H) ,1.12
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(d,J=6.8Hz,3H) ,1.09-1.06 (m,4H) ,0.97 (t,]=7.2Hz,3H) .ESI-MS ((m/z) 378, [M+H]") .
[0191]  SCia 539

[0192]  fLAWIH-311) A Rk

[0193] 5 B4 A AnH- 1A 1l 2%, JEORE BRI e & (125mg 5 1. 2mmol) AR LB S, 48 Z 4T
(&R b/ PEE=10:1) ,15 %)% & 4 F4AH-3 (320mg, 85 %) o 'H NMR (400MHz ,CDC13) &
(ppm) :7.47 (d,J=8.4Hz,1H) ,7.42(d,J=8.4Hz,1H) ,7.20-7.10 (m,2H) ,5.84-5.80 (m, 1H)
5.08(s,1H) ,4.76(dd,J=17.2,2.0Hz,1H) ,4.39(dd,]=17.2,2.0Hz,1H) ,4.16 (s, 1H) ,
3.39-3.34(m, 1H) ,3.28-3.20 (m, 1H) ,3.08-2.99 (m, 1H) ,2.73-2.63 (m, 2H) ,2.54-2.48 (m,
1H) ,1.83-1.74 (m,2H) ,1.73-1.66 (m,1H) ,1.47-1.39 (m,2H) ,1.31-1.24 (m, 1H) ,1.14-1.06
(m,1H) ,1.02-0.95 (m,5H) ,0.76-0.66 (n,2H) .ESI-MS ((n/z) 376, [M+H] ") .

[0194]  sLiaf1]40

[0195]  fLAHH-411) A Rk

[0196] = M5 AE iH- LAY il 4%, Bk T RS (128mg, 1. 2mmo 1) B2 BES, &4 28T (-
P/ FEE=10:1) ,15 2% & @ FEKH-4 (302mg,80%) o 'H NMR (400MHz ,CDC13) 8§ (ppm) :
7.45(d,J=8.4Hz,1H) ,7.39 (d,J=8.4Hz,1H) ,7.16-7.08 (m,2H) ,5.84-5.82 (m, 1H) ,5.05
(s,1H) ,4.73(dd,J=15.2,4.8Hz,1H) ,4.33(dd,J=15.2,4.8Hz,1H) ,4.12(s,1H) ,3.33-
3.29(m,1H) ,3.20-3.12 (m, 1H) ,3.05-2.96 (m, 1H) ,2.71-2.60 (m,2H) ,2.48-2.43 (m,1H) ,
2.17-2.05 (m,2H) ,1.92-1.73(m,2H) ,1.71-1.66 (mn,1H) ,1.65-1.57 (m,2H) ,1.45-1.37 (m,
2H) ,1.13-1.04 (m,1H) ,0.97 (t,J=7.2Hz,3H) ,0.89 (t,J=7.2Hz,3H) .ESI-MS ((m/z) 378,
[M+H]") .

[0197]  sgjafsl41

[0198] LA WIH-5I1) A Rk

[0199] o ] # AF nH—1 1 il %, J5UREH 2 BE S (231mg, 2. 5mmo 1) AR L BES (11 1mg,
1.2mmol) , &R RN (CE ML/ PEE=30:1) , 43 39 & (4 [F 4AH-5 (235mg ,60%) .'H NMR
(400MHz ,CDC13) & (ppm) :7.68 (d, J=8.0Hz, 1H) ,7.65(d,J=8.0Hz,1H) ,7.18-7.10 (m,2H) ,
5.54(dd,J=17.2,2.0Hz,1H) ,4.82(dd,J=17.2,2.0Hz,1H) ,4.60 (s,1H) ,4.16 (s, 1H) ,
3.38-3.33(m, 1H) ,3.28-3.20 (m, 1H) ,3.07-2.98 (m, 1H) ,2.72-2.65 (m, 2H) ,2.53-2.49 (m,
1H) ,2.48 (s,6H) ,2.01-1.94 (m,1H) ,1.77-1.67 (m,1H) ,1.63-1.54 (m, 1H) ,1.43-1.35 (m,
oH) ,1.17-1.09 (m,1H) ,0.89 (t,J=7.2Hz,3H) .ESI-MS ((m/z) 392, [M+H] ") .

[0200]  sEjafs]42

[0201]  fLAEI-11H G R

[0202]  HYA-1 (336mg, Immol) ¥& T =5 4R (6mL) H , R e+ , A HUMMAN-BALT ZBE W
fi& (236mg,1.05mmo1) , 52 1h, TLCKE I, & B2 45 o i, Z8T-Bf = I 4B S8 e Ik Al — &l
Bt 43 Iz BUA LA TS /K BRER B4 T 45, 28 T8 RS AL 843 24 CR s/ B =3:1) , 43
B (346mg, 75%) o FEUMLKL (330mg, 1. 3mmo1) A1 = K F: % (342mg, 1. 3mmol) 75T
R (4mL) o, ZFIEAFE0 . Sh RIRAG) 2550 5 (2 MO, IIABEACY) (462mg , Immo 1) &R 4T
(6.8mg,3%mmol) « = 7. (606mg, 6mmo 1) FIF fE (184mg, 4mmol) ,80°C & Jx Wi 4h , [ W 45
WG 2B H 2R, ARG KA SRR be 73 J2 » IRONEVR A 7K e — 4 LRI PR A 35 T 4K T AT
SAENBE— IR B NI ZE TR &4 24 CRNTE/ AR . BE=5: 1) , 3 2 3 Ak
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1-1(273mg,75%) »'H NMR (400MHz ,CDC13) 8 (ppm) :10.03 (s, 1H) ,8.02 (s,1H) ,7.70 (dd, J=
8.8,1.2Hz,1H) ,7.32(d,J=8.8Hz,1H) ,6.30 (s, 1H) ,4.13(s,1H) ,3.97 (s,3H) ,3.40-3.35
(m,1H) ,3.30-3.22 (m,1H) ,3.11-3.01 (m,1H) ,2.68-2.61 (m, 1H) ,2.61-2.52 (m,2H) ,2.00-
1.85(m,2H) ,1.79-1.67 (m,1H) ,1.56-1.53 (m,1H) ,1.46-1.38 (m,1H) ,1.02(t,J=7.2Hz,
3H) ,0.99-0.92 (m, 1H) .ESJ-MS ((m/z) 365, [M+H] ") .

[0203]  sijifafs]43

[0204]  fLAWI-201 A K

[0205]  HXI-1 (364mg,1mmol) V& T FFEE (6mL) *1, I ANZ /K (2ml) FIfE: (504mg, 2mmol) , =
EAFEL.Oh, RS R T, KM =& R b 75 2 5 OB IR 28 VL AR AR BR B 356 R K T R
ARG — IR, BUA AL Z T3, SR E T (Rl LR e =1:1) 43 Bk 25 ta il 4 1 -
2 (306mg,85%) -'H NMR (400MHz ,CDC13) 6 (ppm) :7.79 (s, 1H) ,7.42(d,J=8.4Hz,1H) ,7.31
(d,J=8.4Hz,1H) ,6.31 (s, 1H) ,4.38 (s, 1H) ,3.96 (s,3H) ,3.51-3.44 (m,1H) ,3.42-3.35 (m,
1H),3.09-3.00 (m, 1H) ,2.95-2.92 (m,1H) ,2.75-2.61 (m,2H) ,2.02-1.91 (m,2H) ,1.87-1.81
(m,1H) ,1.61-1.57 (m,1H) ,1.52-1.48 (m,1H) ,1.04-0.97 (m,4H) .EST-MS ((m/z) 362, [M+H
1.

[0206]  sCjifafs44

[0207]  fLAI-31 AR

[0208]  HYI-1 (364mg,lmmol) ¥ T A EE (6mL) 1, yKiHHE T 4 L I AR E A4 (57mg,
1.5mmol) , ZiEMFEL. Oh, LSS, , KA =S e a0 )2 » IOV Z /K BE PR K - 1 T
A — I BUA HLAH 2 T4 808, i B Chahlk /A =11 1331 E ek 1-3
(312mg,85%) o H NMR (400MHz ,CDC13) 6 (ppm) :7.47(d,J=2.0Hz,1H) ,7.21-7.15 (m, 2H) ,
6.16 (s,1H) ,4.75(s,2H) ,4.12(s,1H) ,3.94 (s, 3H) ,3.35-3.30 (m, 1H) ,3.25-3.17 (m, 1H) ,
3.04-2.96 (m,1H) ,2.59-2.53 (m,2H) ,2.51-2.45(m, 1H) ,1.95-1.84 (m,2H) ,1.75-1.64 (m,
1H) ,1.52-1.48 (m,1H) ,1.40-1.35(m,1H) ,1.25(s,1H) ,1.00 (t,J=7.2Hz,3H) ,0.97-0.93
(m, 1H) .ESJ-MS ((m/z) 367, [M+H]") .

[0209] st 45

[0210]  fLAI-4 A K

[0211]  HXI-2 (361mg, Immol) & T 47536 (6mL) H, I 15% AR BR /KA (2m1) ,100°C
IF RIS, S B EE S SR 5 INZK R S e 43 2 » SOV VL R i R B 5 TR IR T R Ak
BN — IR BUA HLAHZ& T3, & )20 CRliBE/ B =1: 1) , 15 2038 2 A [ K 14
(311mg,82%) -'H NMR (400MHz ,CDC13) 6 (ppm) :8.01(d,J=1.6Hz,1H)7.58 (dd,J=8.8,
1.6Hz,1H) ,7.25(d,J=8.8Hz,1H) ,6.25(s,1H) ,4.14(s,1H) ,3.95(s,3H) ,3.38-3.33 (m,
1H),3.28-3.20 (m,1H) ,3.07-2.97 (m,1H) ,2.67-2.49 (m,3H) ,1.97-1.86 (m,2H) ,1.75-1.69
(m,1H) ,1.54-1.51(m,1H) ,1.44-1.40 (m,1H) ,1.01 (t,J=7.2Hz,3H) ,0.97-0.93 (m, 1H)
.ESJ-MS ((m/z) 380, [M+H]") .

[0212]  sKiaf1]46

[0213] LA I-51 AR

[0214]  HXI-1 (364mg, Immol) MIZ i (135mg, 3mmol) ¥ T FHEE (6mL) H , vKISHHE T 74tk
A=A AL (318mg, 1. 5mmol) , EEHEFEL. Oh, 1B E5 W Ja , K A &0 FF b o
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JZ SR K BE PR S AN AG AN e — IR, BUA AU Z TR, 24 Z (& P b/ H
B2 =10:1) , 133 & AR 1-5 (216mg,55%) o 'H NMR (400MHz ,CDC13) 8 (ppm) :7.50 (s, 1H) ,
7.23-7.18 (m,2H) ,6.14 (s, 1H) ,4.05 (s, 1H) ,3.94 (s,3H) ,3.92 (s, 2H) ,3.33-3.28 (m, 1H) ,
3.21-3.14 (m,1H) ,3.03-2.94 (m,1H) ,2.82-2.75 (m, 2H) ,2.56-2.44 (m,3H) ,1.93-1.82 (m,
2H) ,1.74-1.62 (m,1H) ,1.49-1.45 (m,1H) ,1.36-1.33 (m,1H) ,1.26 (t,J=7.2Hz,3H) ,0.99
(t,J=7.2Hz,3H) ,0.95-0.88 (m, 1H) .EST-MS ( (n/z) 394, [M+H] ") .
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