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(57) Abstract: The present invention relates to the field of medicinal chemistry, and in particular relates to limonin oxime ether de -
rivatives (I) and (II), and the preparation method and the medicinal thereof. The pharmacological experiments show that the com -
pounds of the present invention have analgesic and anti-inflammatory effects, and can be clinically used for alleviating pain and in-
flammatory diseases.
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Frs RITREAT AN b DL R 2 H @

PR
AR BB s, BAR P S AR TR 2 B AT s e R A4
EATRR TR LRBUR . UR . IR R PSS R I

BREAR

FREMERTR (RA) BT H SR, RININE AT AR e R R 0E, Bk
LA B AH SR AT RN, W IR R AN RAE, AT BT AR M IR, 5%
WIEeREAG, FLRIRIK . HAUR R E F R I Mg, 2R R R E N (65
UL D R R R R R, ARRIRIREL N 1.0%, HAPEEN 3.0%, HARN 03%, HE
N 0.29%. VG BAN, b SRR B AR L b 2~3:1.

WAL RRIETTT REEIT 5, AR SRR AGBONE I, TR, BZ580885,
B TERIVERI R, Al an B s e 25 5001, fERIFRA, & B EGYT R TEISHT %
dbrit, (AHEMZE, FHA, PRRNMZ BN, FRHIMTImaR RN, 4
Pyt SR BT A ST T SO, AR AS B BT, MEDLE K NV FER IR A HTIE R e 2012 AL
#E LT, TR AR R ZERIB M SCTY RVBTT A TR BRAR AN A AT e R
REHAERINUSIZ9Y, BREE G R BH FERAFIE YR, A2 Ak i SUad i, 7
ARG A AR, RN IE . B R

HH T 30AT 2P A A R e PR 75 3K, I PR F %o T3 2R S R M 5 1 RGBT 2 =5 SR AR
BEATAH S 250 FO T R BA R

Pt 2 B2 B A M DU B =0 A S = BORBHE 5K, |2 AFAE T Al
Y. 25T EERIRLA 300 ZRITESRBLY), FrEa s X ad b n
T MEERLETREMANER, EPE. CERERERAR, AHJLERAETK, O
W AR T FEARAR PR T e PR R FH
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IR AR BN TR T T MRS RS R SR A SRR . ISR AN A
FEAYEVERIEE R B BRT, AP RS EBAEV RA T Z KAEYETE . Matsuda %5
(Planta Medica, 1998, 64:339-342) M T RACHI 70 B HIATHR S 31 B A U] 2 BB A R AR
H. g% (iR, 2007, 28: 515-518) [MAFFIESE T A& % AT R A B2 R
AR RAE o AR WIAT B R BV AR I W& 3R . RIS TE, i HA W]
28 R G 28 K997 28

KYINEE

KRPATFT —R L EXEEY, KL R, KRR EWRAEIFRIE
Y PUAVE AT B RS RUB PR SGT R IMYT R BRIk, AR L T &R AT T 22
fe v I R RIPER, Rl ia)r RIS RIPEH] .

I
Ry
I
A, /\W@
R’fﬁi% m ) m :

RY, R*fL#%: CHs, C,Hs, CsHy, CH(CHs), B C4Ho
m =1 5§ 2;
n=18 2.

AR EY TR 57 4
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HALEY) IV ERMUG S TR, NP8 RX, R AUE:

e lh®

Y \R2\ N,

Hp. RYR*#E: CHs, CoHs, CsHy, CH(CH3), BE CyHo: m=18{2; n=15{2

HWEY IV Hl &G T Re, P Moy E sy, SUTEEM, FEEY, 2w,
SAALANBR S AT AT DY T RRLEE (TBAB) BRI = Z R EALE(TEBA); ih1L7
AWULAASEAT ;TR NN- R B, VISR & R A VA .
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PG A T 22 Jd SR X B ) 26 A 5 VIR R, SORL R R s S A TN LR o

B EY) VILEH &Y VIDRRE, SNV bRzl AFIDREE, =28
BRI E; AN BT LIRBE IR G

HALEY VIL 2R &G IR, RPN RX, RAUE:

il
LR Y,

m

Hp. RYR*#E: CHs, C,Hs, C3Hy, CH(CH;), BE C4Ho: m=18{2; n=15{2
LAY VIT Gl A9 TR, BRI S, BUT B8, RS, JFH,
AEANANBE A AT T S R BRI = S VR AT L B AL

By VAN NON-ZH R SR . DY SR B 1R S TR o

HAEY) 1T &b fil & 59 ILHCL i, RS E R CREATR . AT
WA LT VRS E) FF B R B R SIS 08 GBSV TR PR . LB
TEPRR R,

RRMWEZE A2 (3 B 5 AR, b 2% Bl s 2k i
X (D B D WEYE TR MSEE: iR, QRIR. WKk, W, rEm. 5%
. WA, B, R, IR, L8R, ok, BRI, Rmilg . o B ORI Bk 2
7

LA AR S S BRI R . e GmR s 1R (1-1) FoRial
L LEYIRITAY, T RY) (N 1-1) For@R TSR ED.
= ALA /N B IR R AT A M -

WISk

ICR /MER, HERESF:, 18~22g, FEALZMATHEZAL., FIRIITARA. A RA. AR
HWH, HH8 R, FHMEESY h G, 4/DRIERES 0.7%BER 0.1ml / 10g, SLEIMEE
HAC RS AMLE 15min W IIFARIKEL RS T FIA R F/N RAA Rz, 250
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* 1.
b Ze= (I3 shoT BB 2H P S50 A YR B — S B8 4H S 3 FRAR VR B e ol B 2 P 2 AR Tk 5
%100

R 1 ATBES R AT A/ BB IR A A (Z+SEM, n=8)

AW R #HE (mg/kg) HARRE | PR (%)
it - - 44+18.9 -
R ) TG AR - 200 12 .4+6.8%* 71.8
g &R - 70 23 8+7.8% 459

I-1 g{\/,@ 70 13£10.2%* 70.5

12 s,{\/N\) 70 18.5+8.5% 57.9

rCH3
I3 zﬁi/\/NvCch 70 8 8+7.6** 80.0
CH,
- ! %
14 f;\/\/N‘CHg 70 15.8+17.6 64.1
GHs
- *%
1-5 LQ‘L/\/N\CHS 70 13.8+6.3 68.6
I1-1 %{\/O 70 24.5+16.7 443
(0]

11-2 S{\/N\) 70 22.0+13.5* 50.0
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rCH3
-3 N OH 70 294457 332
CH;
U
11-4 5§\/”\~/N‘CH3 70 17.3+17.5% 60.7
CHa
11-5 Ej“\/N\CH3 70 30.8+4.8 300

HE: *P<0.05, **P<0.01 vs AHAIL],

NEEERAA RIS SRR, JEREES 0.7%B5ER 0.1m1/10g Ji A 512/ B A IR e &
IR SRE, AR B B AL B0/ SR LA s Bz 251 B A B X AT /R Y
L AP B 4 SR IR MINA R TS

SR

ICR HEPE/NER, 18~22g, BEMLA MO REZH . BRI DCARAL ., Friges R4 AR A,
e 8 Ko ¥/ 3 em 12 48 ClHIEAM# T, K/NRERE 3 cm 32 48 °C [F)1H
KT, 2 RTIPIR IR 5 208D, BUOHPFIME. Sa28 00 ES R, e & A
B 5 30 408f, 60 438, 90 43P, 120 2B /NI04SRI AR AL, i 25 BT OB
B 25 Bt o SREMRAE T2 A MPE (%). 45 R ULE 1 I 2,

MPE (5 K] BERLR I H 2 Eb) = 100 < | (45255 — JEALJR )/ il 45 e () — 28
i ) | o BEALE) cut-off time & SN 25 7, SRARI /N B AR B RAN S 45 4%

/N B AR JrB S e 45 R TR AR R I AR5 0 350 B A DRI B2 3R T/ SR A e S R rh R R, 3R
I, HH B R PR LR o
=\ AR BRI SR

SR

ICR HEPE/INER, 18~22g, FEAMLARATHRAL. vk 2Fdl. Mg a4, AREASA,
B4 8 R SAMEBLRZ 00 805, LD ARRAMEZHAA, A R. FAHAEES
25 90 7B S A/ BT HRGR TR 25ul Bk, 30 0B R FisiiAbAE, ] 8mm FT4L &8 X HAT AL,
HUERREE, 1S K 2 (o) A K 4 26 (%) o &5 SR LR 2.

R 2 PESE BTN N R EMARAER (R £SEM, n=8)

waE M= (mg/kg) i iK% (%) it B 3 1 2 (%%0)

P — 132.8+ 16.3 —

TP 152 79.01 £ 9.8%** 40.4
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T = 100 89.3 + 14.1%* 32.7
I-1 100 60.1 + 16.0%*%* 54.8
I-2 100 62.4 + 9 45 53.0
I-3 100 32.6 4 8 2%k HH 75.5
1-4 100 71.64 11.2%%* 46.1
I-5 100 724+ 13 %% 45.5
1-1 100 99.1+6.1% 25.4
11-2 100 96.1 + 3.2% 27.6
11-3 100 1082+ 6.3 18.4
11-4 100 97.8+5.1% 36.4
11-5 100 100.2 + 7.4* 24.6

7E: *P<0.05, **¥P<0.01, ***P<0.005 vs.MM41; *P<0.05, *P<0.01, **P<0.005 vs F7iETi %
H.

NERAARSREG 25 R R AR B AL A N EE i IR B A B B A P o e A 54 1-3
R BRI .

. s rgEAL T .

AL S pKa (FRESH 20), log Drg (pH 7.4 B MK L R E) R[] 4 v gt 1 A2 4 FH
Gemini Profiler instrument (pION)#EAT M 5E 1. ZAX &5 2 R Avdeef M1 Tsinman [K]
‘goldstandard’ Av-deef- Bucher LA E VL, %I & VAR5 35 B & 5L 25 5L 1 R (FDA) 4
Sl FEAT pKa HOIAZK .

MAEY) 1-1~5 M T-1~5 CBLERRR R aCUNE ) 4T 1 AL PE BT IVRDY, SRR 3. H
TAPEE N I E AT S R ARG RO EVE A, BRIMCR AT T 22 M (R A BEAT V6 A 2 1Y
M5E o

3 ARG 1-1~5 I TI-1~5 (KA

EY pKa log D74 BV 1#  (mg/ml)
FriE & 2 — <0.005
M EATEE S R — — <0.005
I-1 8.87 0.44 253

I-2 6.11 2.45 45
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1-3 9.17 0.26 14.5
14 928 037 9.6
I-5 8.78 0.59 17.8
II-1 8.52 0.81 19.8
1I-2 6.84 2.52 2.1
1I-3 9.49 0.57 1.9
11-4 9.39 0.19 94
1I-5 8.88 032 28.9
" RWE

i A 13 SRR SR AR PEIC T KA S0

SEUR ik SD HEPEKE, 70 H, 160~180g, &N MEMISE 3 KJh, BENL A2 AL. AL,
20mg/kg 4. I-3 R Eh 40mg/kg 2. A7 R 40mg/kg 4H,
T 10 R TS HBEBEAY), TAHS THREIESK, 1SR AHSHERE KRG
Ja AR FTER 0.1ml 5845 38 KA (Complete freund adjuvant, CFA) 348, VIGRREAZH 1
R, %30 K, IEBEIARTASER ]S GEMLET. 6h. 12h. 24h. 48h. 72h. 7 K. 10 K.
15 R\ 20 R\ 25 KR 30 KD KK R 2k E 51 A2 MK S gk A It @ Ik L 44 B AR A I

I-3 $hERE: 10mg/kg 4. 1-3 ¢

Zagea

1 £

BAT R R, R IE 4~6.
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CELIELY SALO0>d,, ¢ SO0>d, ‘Hifus SAT10°0>d,,'S00>d, ik

s, 0 OTFE 18T sV EIFLOVT wu, LLFEOLL 8'0FC'891 o
i, 0 TIFSOLT 2,9 01FE0TT ., 8'SFC 091 0'SFS 891 0T
0 8 SF8LST +.S9FS 61 . POF6'8ST 8°9F6°LI1 0l RS €1
LS LFLEVT , 8'8F 081 LOLFI0ST TOIFTLIT o ZmA
oS STLY0T o8 9FS'LLI SO PFOITI 0 €IFTS91 - a1
TSIFESIE TO1F9°L9T € T1F500T €9FS €91 - El 5%
X 0€ X 0T X 01 5757
(3) HY (Sy/5w) FHi (157
(O=U" as 72 A E WIS Y W XTI BB o1 9%
ERELY SAGO0>d, ‘Hif SA100>d ,'S0°0>d, ik
v e SO0FOTT 442,00 0F0TT wwanlOOFOLT SO'0FSS'T o
e ETOFLET a0 OFTVT a7 TOFLOT 60 0FSS'1 0T
e LTOFEVT L+ ET0TFEST L LYOOFYTT LOOFES'T 0l R NE |
J10F09C OL0FSLT 8L'0F9ET SOOFIST )% EaTS R
S AAVESAIN S PTOFHOE S8T0F 09T 60 0FSS'T - [ora:
SO0TFL6'T POOFSLT LOOF VST POOF TSI - Ele
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£ 5 L1 Lo A By Ehy 4T

T 253 o
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A4 ST R, BRI ESH 16 5, BHRILET.
£7 13 ERER AN AR R AHOT S (FisE  ne10)

4 5 & (mgkg) 15 K 21 K 28 K
H - 0 0 0
TR 7Y - 8.98+0.62 9.8610.69 9.5040.27
g R 40 7.75+0.67 8.93+0.66" 8.8610.57
-3 $hiRh 10 7.06+037" 8.2240.42"" 8.0240.48"
20 65520967 "%  726%£052"""  7.00£0417%*
40 6.2240517"%  6.98+£042"""  6.40%056

W P<0.05P<0.01 vs. #AI4; "P<0.05 , "P<0.0lvs A7 &,

PeFITE R AR SR 6 45 R B R AR NI EY) 1-3 shIREEXS CFA 3 I RITER
TR EATRZHIER], S5 A5 e R ARG AR I I AR B DL R B A PRSIk, et
RN RAGEIE oy, IR R TEEE T . 1-3 ShRh 40mg/kg. 20 mg/kg il 21
RIS AR AR ARANIC Y RAR BRI B & L TAP T & 40mg/kg 41, 10mg/kg (K5IEA
BTG 3R 40mg/kg MR TE R ZLHIAELL 25 15 KA

B 1l Y
K 1 BT ERTEY) 1-1~5 EhER k%N R 48 R e A
K 2 kB AT I-1~5 EhER /N 45 R e

HARsEj 77 0
L 1
AW TV %

AE100mIAH R P N AT TS & (I 1.0g(0.002mol), #hMR#:M1.1g(0.016mol), T
IKZEFASmL, WEBELSmL, INFENR2.5he 2 E T (TLOR I, S 58 4 Ja B AR s 2R 7
iR, B RN ST B 5% R s R 125mld, EHpHO MR TE, VKKA . K2
s5oml AP A=K, AIFREGR, WA K=, KRR T, 10,
JEZERRIER . A &R 5 BEE (125D HJEH, BAfFEE0.98g, WZE95%. mp
> 250 °C; "HNMR (CDCl;, 500 MHz), § (ppm): 7.70 (1H, brs), 7.39 (2H, d, J = 1.7 Hz), 6.34
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(1H, s), 5.46 (1H, s), 4.68(1H, d, J = 13.0 Hz), 4.36 (1H, d, J=13.0 Hz), 3.99 (1H, brs), 3.81
(1H, s), 3.57 (1H, d, J= 11.8 Hz), 2.96 (1H, dd, J,= 3.8 Hz, J,= 16.7 Hz), 2.69 (1H, dd, J, =
1.5 Hz, J,=16.7 Hz), 2.42 (1H, d, J = 10.2 Hz), 1.92 - 2.02 (2H, m), 1.74 — 1.88 (3H, m), 1.49
~1.51 (1H, m), 1.32 (3H, s), 1.23 (3H, s), 1.19 3H, s), 0.97 (3H, s).

St 1412

1k A1) i 2%

7E50mlI I 5 TR HF0.50g (0.001 mol) TV 5E AV AR AE25mI T K PU AR o bR N
60% 5 4L490.2g (0.005 mol), FIEIHFE30min/& I 1-(2-5 2.5 WRIE $h 82 £50.55g (0.003
mol). BALEH0.17 (0.001 mol) M (4L ERITBAB, k4= iR +E 1hiG, FHE £ 80°C )M 12h.,
TLCK N ZE RN 584y, A1, JEZABR IS RN 100mIK, F 5% & BRI pHZE
BRPE, KEMHTOMI SR GERER =k, GIFEBUR, WHEHKE=IR, KRR T
Beo 1LUE, WURABRIEN M H S R G BEE (75D HE, F1-18 00 40.32g,
51#54%, mp 195~198 °C; IR (KBr, v cm™): 2932, 1746, 1561, 1414, 1021, 810; 'H NMR
(CDCls, 500 MHz), § (ppm): 7.40 (2H, d, J=1.6 Hz), 6.36 (1H, s), 5.47 (1H, s), 4.67 (1H, d, J
=13.0 Hz), 4.33 (1H, d, J = 13.0 Hz), 4.24 (2H, brs), 3.96 (1H, s), 3.79 (1H, s), 3.47 (1H, dd, J,
=26Hz J, =13.1Hz),2.95(1H, dd,J;, =3.8Hz, J, =16.8 Hz), 2.66 (1H, d, J = 16.6 Hz),
2.52 (4H, brs), 2.39 (1H, d, J=11.3 Hz), 1.72 - 2.02 (6H, m), 1.47 - 1.57 (8H, m), 1.30 (3H, s),
1.25 (3H, s), 1.17 (3H, s), 0.95 (3H, s); *C NMR (CDCl;s, 300 MHz), § (ppm): 205.83, 169.38,
166.87, 158.21, 143.18, 141.01, 120.23, 109.74, 80.39, 79.29, 78.28, 72.33, 65.81, 64.78, 60.68,
57.67, 54.99, 54.29, 49.97, 46.18, 46.03, 37.99, 35.86, 33.14, 30.28, 25.92, 24.15, 21.60, 21.36,
19.78, 19.61, 18.01; HR-ESIMS m/z 597.3172 [M+H]" (calcd for C33HysN,Og, 597.3170).

78 25ml BT 0.2g 1-1 S84 I ARAE 4ml A R erh, =IRHEEE T 2218 A\ HCl
AN TR 10ml, A A EAEUERTH, HFE Smin Jo, o8, HOBEERGG, T5
B I-1-HCl Atk 0.13g, W 65%, 110°C (fF).

SETE3
A IT-2 (1 44
DAL STV AT -(2- 5 255 Nk SR B2 £ A I k), BB RIT-10 773, MLs A & ke
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L (75 1D k2 M, 312 A €[ 1£0.29g, 1i(#€48% . mp 138~141 °C; IR (KBr, v cm™): 2963,
1750, 1025, 807; "H NMR (CDCl;, 500 MHz), § (ppm): 7.41 (2H, d, J = 4.6 Hz), 6.36 (1H, s),
5.49 (1H, s), 4.66 (1H, d, J=13.0 Hz), 4.33 (1H, d, J = 13.0 Hz), 3.96 (1H, brs), 3.86 (4H, brs),
3.80 (1H, s), 3.45(1H, dd, J;= 2.9 Hz, J,= 14.0 Hz), 2.95 (1H, dd, J;= 3.8 Hz, J,= 16.8 Hz),
2.67 —2.93 (4H, brs), 2.66 (1H, dd, J,= 1.9 Hz, J,=16.7 Hz), 2.39 (1H, d, /= 11.6 Hz), 1.73 -
2.06 (9H, m), 1.49 - 1.53 (2H, m), 1.30 (3H, s), 1.25 (3H, s), 1.17 (3H, s), 0.97 (3H, s); °C
NMR (CDCls, 300 MHz), § (ppm): 169.37, 166.96, 158.44, 143.20, 140.98, 120.14, 109.69,
80.35, 79.27, 78.28, 71.86, 66.88, 65.76, 64.73, 60.65, 57.38, 54.27, 54.04, 49.95, 46.14, 46.03,
37.99, 35.84, 33.09, 30.27, 21.59, 21.34, 19.78, 19.57, 17.99; HR-ESIMS m/z 599.2958
[M+H]" (calcd for C3,Hy3N,00, 599.2963).
IALE Y 1-2 e dh 5 R, #RERE 1-1-HC 6% 32, 13 1-2-HCl A fafE {4 0.15g,

K 71%, 200°C ().

I it 1414

1k A 1-3 ) il 4%

DML S PIIVHIN, N-— L EER LG ERIR Eh  IERE, BRAERI-1R9753%, fh H =S P ke
FEE (60: 1) kE 2 M, 913 A €[ 1£0.25g, 13 43% . mp 134~136 °C; IR (KBr, v cm™): 2979,
2623, 1744, 1036, 809; 'H NMR (CDCls, 500 MHz), § (ppm): 7.40 (2H, d, J = 1.6 Hz), 6.36
(1H, s), 5.47 (1H, s), 4.67 (1H, d, J= 13.0 Hz), 433 (1H, d, J = 13.0 Hz), 4.18 (2H, m), 3.96
(1H, brs), 3.80 (1H, s), 3.48 (1H, dd, J,= 2.3 Hz, J,= 13.8 Hz), 2.95 (1H, dd, J;,= 3.8 Hz, J,=
16.7 Hz), 2.79 (2H, brs), 2.68 (4H, s), 2.65 (1H, s), 2.39 (1H, d, J = 11.6 Hz), 1.72 - 2.50 (4H,
m), 1.49 - 1.53 (2H, m), 1.30 (3H, s), 1.25 (3H, s), 1.17 (3H, s), 1.08 (6H, brs), 0.95 3H, s);
BC NMR (CDCl;, 300 MHz), § (ppm): 169.43, 143.29, 140.98, 119.99, 109.64, 80.43, 79.18,
78.55, 65.85, 64.71, 60.52, 54.34, 50.12, 49.81, 47.22, 46.28, 46.15, 45.84, 38.13, 35.84, 32.99,
30.30, 29.71, 21.57, 21.46, 20.35, 19.62, 17.87, 8.96, 8.67;, HR-ESIMS m/z 585.3165 [M+H]"
(calcd for C3,HysN,Os, 585.3170).

DIALE Y 1-3 5B, #ERE 1-1-HCl 6% 32, 18 1-3-HCl AfafE 4k 0.11g,
2 52%, 78°C (U4i), 210°C (73fif).
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S 5

1k B PT-4 1) i 2%

DAL A PITVHINN- — L3-S e sh e #h o 5ok, 3R R 109753, s & HF
Be: BB (50:1) kEZ M, 13143 (8140 20g, W Z34%. mp 178~180 °C; IR (KBr, v cm™):
2961, 1743, 1025, 810; '"H NMR (CDCls, 500 MHz), § (ppm): 7.41 (1H, s), 7.40 (1H, s), 6.36
(1H, s), 5.47 (1H, s), 4.68 (1H, d, /= 13.1 Hz), 4.34 (1H, d, J= 13.1 Hz), 4.08 — 4.11 (2H, m),
3.99 (1H, brs), 3.79 (1H, s), 3.40 — 3.48 (2H, m), 3.37 — 3.41 (7H, m), 2.93 (1H, dd, J, = 3.6
Hz, J,=16.9 Hz), 2.67 (1H, d, J = 16.9 Hz), 2.64 — 2.66 (2H, m), 2.42 (1H, d, J = 11.3 Hz),
1.98 - 2.04 (2H, m), 1.79 — 1.90 (2H, m), 1.63 — 1.74 (1H, m), 1.43 — 1.55 (1H, m), 1.32 3H,
s), 1.26 (6H, s), 1.18 (3H, s); *C NMR (CDCls, 300 MHz), & (ppm): 169.54, 167.71, 159.98,
143.27, 140.98, 120.00, 109.68, 80.29, 79.08, 78.57, 70.49, 65.88, 64.80, 60.18, 54.94, 5431,
49.59, 46.23, 46.13, 42.88, 38.08, 35.83, 32.93, 30.21, 24.66, 21.61, 21.42, 19.89, 19.58, 17.84,
13.70; HR-ESIMS m/z 571.3012 [M+H]" (calcd for C3;Hy3sN,Os, 571.3014).

DAL G0 1-4 iR IERE, BB I-1-HCL & 5%, 15 1-4-HCl AfE 14 0.16g,
W 75%, 218°C (7fift),

St 6
A WI-5 1 h1 4%

DAL A IIVAIR-S 4R b B 4 9 JEoRk, AR RI- 175, Al A U fe:
FEE (40:1) kM, BI5AGA0.18g, W#E31%. mp 137~140 °C; IR (KBr, v cm™):
2962, 1748, 1030, 810; "H NMR (CDCls, 500 MHz), § (ppm): 7.42 (1H, s), 7.40 (1H, t, /=28
Hz), 6.36 (1H, d, J= 1.5 Hz), 5.47 (1H, s), 4.67 (1H, d, J=21.7 Hz), 4.33 (1H, d, J = 21.8 Hz),
4.17 (2H, t, J = 9.5 Hz), 3.96 (1H, brs), 3.80 (1H, s), 3.44 - 3.51 (1H, m), 2.95 (1H, dd, J, = 6.3
Hz, J,=27.9Hz), 2.73 — 2.60 (3H,m), 2.40 (1H, d, J, = 18.4 Hz), 2.32 (6H, s), 2.15 — 2.02 (2H,
m), 1.97 — 1.82 (1H, m), 1.80 — 1.69 (2H, m), 1.42 — 1.56 (1H, m), 1.29 (3H, s), 1.25 (6H, s),
1.17 (3H, s); *C NMR (CDCl;, 300 MHz), & (ppm): 169.62, 168.21, 162.21, 143.30, 141.02,
119.98, 109.66, 80.47, 79.18, 78.68, 67.06, 65.96, 64.79, 60.42, 55.46, 5434, 49.76, 46.37,
46.11, 44.29, 42.83, 38.17, 35.87, 32.91, 30.29, 24.46, 21.59, 21.47, 20.67, 19.57, 17.83, 13.92;
HR-ESIMS m/z 557.2845 [M+H]" (calcd for C3Hy N, Og, 557.2857).
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LAY 1-5 e dh sk, BRI 1-1-HCL #1451, 43 1-5-HCl Atk 0.18g,
%2 84%, 98°C (Ui4i).

L7

AV %

7E 250ml TR HA AR O ARG 2 4g (0.009 mol), 70ml SRR 70ml B,
£ 60°CJ o TLC ERER R RS54, R MRV &G BRI\ 400ml AL B BRAN VA
Hr, ) 150ml SRR =K, SIFAEROR, ] AR S AR, AR EhK
FUE W, TR RN T L8, UL ZERRIEN . L ZBEAK B &, FE 0
W GAE 2.7g, W 70%. mp >250 °C; '"H NMR (CDCls, 500 MHz), & (ppm): 7.50 (1H,
s), 7.45 (1H, s), 6.85 (1H, s), 6.42 (1H, d, J = 0.95 Hz), 5.01 (1H, s), 4.63(2H, dd, J,=13.1 Hz,
J=56.0 Hz), 4.11 (1H, brs), 2.98 (1H, dd, J;= 3.6 Hz, J,= 16.9 Hz), 2.82 (1H, t, /= 16.0 Hz),
2.65 (1H, dd, J;= 1.95 Hz, J,= 16.9 Hz), 2.61 (1H, dd, J;,= 3.8 Hz, J,= 16.1 Hz), 2.54 (1H, q,
J=174Hz),231 (1H, dd, J,= 3.7 Hz, J,= 15.8 Hz), 2.03 - 2.13 (1H, m), 1.81- 1.91 (1H, m),
154 — 1.65 (IH, m), 142 GH, s), 131 (GH, s), 126 (3H, s), 120 (3H, s);
MS(ESI(-)70V,m/z):455.2 ((M+H]")

LIt 8

&9 VII [ %

7£ 100ml FHFIE N AL &4 VI 1.0g(0.002mol), #hEEFHE 1.1g(0.016mol), FKZ
B 20ml, Z.JiF 20ml, MEWE 15ml, B#AMEIVE 24h. TLC BREFZR RN 5ESS, FRRNRAZE
FI, W HAR NSRRI 5% IR 125ml t, I pH NERYE, UKKA A . K2 50ml
THRFREAER TR, ARG, FFRWAE KRR, KRR T g, W
JEZERRVERN . ML &g Bl (125:1) HEN, BAtiEE 0.60g, WE 58%.
248 °C(H4k). "HNMR (CDCls, 500 MHz), § (ppm): 7.75 (1H, brs), 7.50 (1H, s5),7.43(1H, s),
6.72(1H, s), 6.41 (1H, d, J = 1.05 Hz), 5.10 (1H, s), 4.47 (2H, dd, J,= 13.0 Hz, J,= 463
Hz),4.06 (1H, brs), 3.33 (1H, dd, J;= 4.8 Hz, J,=22.0 Hz), 2.93 (1H, dd, J;= 3.6 Hz, J,=10.5
Hz), 2.63 (1H, dd, J,= 2.3 Hz, J,= 16.8 Hz), 2.41 (1H, q, J = 5.7 Hz), 2.31 (1H, dd, J,= 14.9
Hz, J,=17.1 Hz), 1.96 - 2.13 (1H, m), 1.78- 1.86 (1H, m), 1.51 — 1.68 (1H, m), 1.47 (3H, s),
1.33 (3H, s), 1.28 (3H, s), 1.20 (3H, s); MS(ESI(-)70V,m/z): 470.2 ((M+H]")
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St 9

A TI-1 [ %

DALAY) VIL AL 1-2-5 2 F)IRNE ShIR £h 0 J50kE, BB 1-1 190738, LA &
Fi: FFEE (100:1) FEEHT, #5101 (A 0.38g, U 62%. 230 °C (B#fk). IR (KBr,
v em™):2937, 1754, 1721, 1039, 874; "H NMR (CDCls, 500 MHz), § (ppm): 7.51 (1H, s), 7.44
(1H, d, J= 1.5 Hz), 6.77 (1H, s), 6.42 (1H, s), 5.02 (1H, s), 445 (2H, dd, J, = 12.9 Hz, J,=
41.2 Hz), 433 (2H, t, J = 5.9 Hz), 4.07 (1H, s), 3.20 (1H, dd, J; = 5.0 Hz, .J, = 17.6 Hz), 2.93
(1H, dd, J, = 3.5 Hz, J, = 16.8), 2.72 (2H, brs), 2.63 (1H, dd, J, = 2.3 Hz, J, = 16.8 Hz), 2.52
(4H, brs), 2.43 (1H, dd, J; = 6.5 Hz, J, = 13.1 Hz), 2.35 (1H, dd, J; = 149 Hz, J, = 17.5 Hz),
1.94 - 2.10 (2H, m), 1.82 (1H, m), 1.57 — 1.73 (5H, m), 1.43 - 1.56 (3H, m), 1.49 (3H, s), 1.31
(3H, s), 1.30 (3H, s), 1.20 (3H, s); *C NMR (CDCls, 300 MHz), & (ppm): 169.68, 168.92,
16521, 158.74, 143.14, 141.47, 119.98, 116.89, 109.98, 93.97, 8231, 81.17, 78.17, 72.32,
64.73, 57.84, 57.67, 55.06, 46.14, 45.81, 45.56, 38.79, 35.68, 30.73, 29.02, 26.57, 25.86, 24.12,
22.13, 21.99, 21.85, 21.53, 19.01, 18.19; HR-ESIMS m/z 581.3210 [M+H]" (calcd for
C33HysN, 05, 581.3221).

PIALEY) T1-1 ARk, #EF 1-1-HCl 51, 15 I1-1-HCl A& E & 0.19g, Yk
# 90%, 108°C (4MiE).

S 10

A T1-2 17 %

DML G VI 1-2-F £ 25 Gk ER IR #h M IERE, 3R AE 1-1 U5, HaH = H
fi: HEE (70:1) 2P, 5 102 A0E i 0.28g, W 45%. 210 °C (RfL). IR (KBr, v
em™): 2961, 1751,1719,1036,871; 'H NMR (CDCls, 500 MHz), & (ppm): 7.52 (1H, s), 7.45
(1H, t, /= 1.6 Hz), 6.75 (1H, s), 6.43 (1H, d, J = 1.0 Hz), 5.03 (1H, s), 4.46 (2H, dd, J,= 12.9
Hz, J,=42.2 Hz), 434 (2H, brs), 4.07 (1H, t, J= 2.7 Hz), 3.77 (4H, brs), 3.22 (1H, dd, J,= 4.4
Hz, J,= 17.3 Hz), 2.94 (1H, dd, J,= 3.5 Hz, J,= 16.9 Hz), 2.76 (2H, brs), 2.63 (2H, dd, J,=
2.4 Hz, J,=16.9 Hz), 2.59 (2H, brs), 2.44 (1H, dd, J,;= 6.6 Hz, J,= 13.0 Hz), 2.34 (1H, dd, J;
= 14.9 Hz, J,= 17.4 Hz), 1.95 -2.10 (2H, m), 1.77 — 1.88 (1H, m), 1.63 — 1.74 (2H, m), 1.51 —
1.61 (1H, m), 1.50 (3H, s), 1.31 (3H, s), 1.3 (3H, s), 1.20 (3H, s); C NMR (CDCls, 300 MHz),
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8 (ppm): 169.56, 168.75, 165.16, 143.12, 141.43, 119.90, 117.02, 109.93, 82.29, 81.07, 78.17,
71.75, 66.74, 65.85, 64.70, 57.70, 57.55, 53.96, 46.09, 45.81, 45.62, 38.75, 35.62, 30.69, 28.89,
26.55, 22.07, 21.86, 21.40, 18.15, 15.28; HR-ESIMS m/z 583.3001 [M+H]" (calcd for
C3:H43N,0s, 583.3014).

PIALEY) -2 AR iEER, #E R 1-1-HCl 751, 15 I1-2-HCl A& 0.14g, Ik
# 66%, 82°C (W4i), 158°C (7fift).

S 11
AW 11-3 B %

DALEH) VITAI N, N- KR b i s ok, BAER -1 773, A =&
Hoe: FEE (50:1) FEEHT, 18 11-3 Al 0.32g, U 53%. mp 176~ 178 °C; IR (KBr,
v ecm’™): 2969, 1758,1721,1041,877, 'H NMR (CDCls, 500 MHz), & (ppm): 7.51 (1H, s), 7.44
(1H, s), 6.80 (1H, s), 6.42 (1H, s), 5.03 (1H, s), 4.44 (2H, dd, J; = 12.9 Hz , J, = 39.2 Hz), 4.26
(2H, t,J = 6.0 Hz), 4.07 (1H, s), 3.21 (1H, dd, J, = 4.9 Hz, J, = 17.7 Hz), 2.93 (1H, dd, J, = 3.3
Hz, J, = 16.8 Hz), 2.75 — 2. 86 (2H, m), 2.57 — 2.71 (5H, m), 2.44 (1H, dd, J; = 6.5 Hz, J,=
13.0 Hz), 2.30 — 2.40 (1H, m), 1.94 — 2.08 (2H, m), 1.75 — 1. 87 (2H, m), 1.65 — 1.72 (1H, m),
1.49 (3H, s), 1.30 (3H, s), 1.30 (3H, s), 1.19 (3H, s), 1.08 (6H, t, /= 7.1 Hz); "*C NMR (CDCl;,
300 MHz), & (ppm): 169.61, 168.92, 165.14, 158.48, 143.05, 141.39, 119.90, 116.72, 109.90,
82.22, 81.11, 78.09, 73.06, 64.62, 57.50, 51.45, 47.91, 46.06, 45.68, 45.41, 38.72, 35.60, 30.65,
29.05, 26.46, 22.06, 21.94, 21.49, 18.11, 11.85; HR-ESIMS m/z 569.3217 [M+H]" (calcd for
C3HysN, 07, 569.3221).

PIAL A0 T3 i df Ukl #/E [ 1-1-HCL /977575, 159 11-3-HCl A EiE 0.15g, i
F 71%, 182°C (4Mfif).

S 12
A 11-4 117 %
DA A VIDRINN- - S -3- G0 A I SR 8 b 0 SOkt 4B RIT-10 773k, RS A AU
Be: HEEA0: 1K Z M, B-4 A E{A0.25g, WE42%. 220 °C (FEfk). IR (KBr, o cm™):
2927, 1751, 1718, 1040, 874; "H NMR (CDCls, 500 MHz), § (ppm): 7.50 (1H, s), 7.43 (1H, s),
6.79 (1H, s), 6.41 (1H, s), 5.01 (1H, s), 4.44 (2H, dd, J, = 12.8 Hz, J, = 39.1 Hz), 4.29 — 4.14
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(2H, m), 4.06 (1H, brs), 3.18 (1H, dd, J, = 5.0 Hz, J, = 17.7 Hz), 2.92 (1H, dd, J, = 3.4 Hz, J,
=16.8 Hz), 2.62 (1H, dd, J; = 2.0 Hz, J, = 16.8 Hz), 2.30 — 2.52 (4H, m), 2.27 (6H, s), 1.99 -
2.02 (2H, m), 1.85 — 1.93 (2H, m), 1.75 — 1.84 (1H, m), 1.63 — 1.73 (2H, m), 1.48 (3H, s), 1.30
(3H, s), 1.28 (3H, s), 1.19 (3H, s); C NMR (CDCls, 300 MHz), § (ppm): 169.65, 169.07,
165.23, 158.37, 143.10, 141.43, 119.94, 116.68, 109.94, 82.29, 81.15, 78.14, 72.79, 64.65,
59.11, 57.55, 56.28, 46.11, 45.72, 45.42, 4530, 38.77, 35.65, 30.71, 29.14, 27.42, 26.47, 24.19,
22.11, 21.84, 21.52, 19.80, 18.14, 15.28, 13.69; HR-ESIMS m/z 555.3056 [M+H]" (calcd for
C3:H43N,04, 555.3065).

PIALEY) -4 AR08 R, #AER 1-1-HCl 51k, 15 I1-4-HCl A& 0.12g, Ik
# 56%, 200°C (HMiED.

S 13
1A 11-5 [ %

DA YIVITH -8 £ 0 = P b e & v J5Uk), #RERI-109773%, LA =S i
FEE (25:1) HZEHT, BI-5A AR 4K0.15g, IZ26%. 210 °C (B4k). IR (KBr, p cm™):
2966. 1758, 1720, 1039, 871; '"H NMR (CDCls, 500 MHz), & (ppm): 7.52 (1H, s), 7.44 (1H, t, J
= 1.6 Hz), 6.80 (1H, s), 6.42 (1H, s), 5.03 (1H, s), 4.45 (2H, dd, J; = 12.9 Hz, J, = 41.8 Hz),
429 (2H, t,J = 5.7 Hz), 4.07 (1H, s), 3.23 (1H, dd, J; = 5.0 Hz, J, = 17.7 Hz), 2.93 (1H, dd, J,
=3.5Hz, J,=16.8 Hz), 2.70 (2H, t, J = 5.3 Hz), 2.63 (1H, dd, J; = 2.4 Hz, J, = 16.8 Hz), 2.40
— 247 (1H, m), 2.37 (1H, m), 2.36 (6H, s), 1.95 —2.07 (2H, m), 1.77 — 1.87 (1H, m), 1.70 (2H,
m), 1.50 GH, s), 1.30 GH, s), 1.30 (3H, s), 1.19 (3H, s); °C NMR (CDCls, 300 MHz), & (ppm):
169.64, 168.95, 165.17, 158.73, 143.06, 141.39, 119.91, 116.74, 109.91, 82.24, 81.13, 78.08,
72.29, 64.65, 59.26, 58.33, 57.51, 46.06, 45.85, 45.69, 45.47, 38.72, 35.62, 30.65, 29.02, 26.47,
2430, 22.10, 21.99, 21.48, 19.78, 18.11, 13.69; HR-ESIMS m/z 541.2897 [M+H]" (calcd for
C30H41N,07, 541.2908).

PIALEY) 11-5 AR iE R, #ER 1-1-HCl 51k, 15 I1-5-HCl A& 0.14g, Ik
# 66%, 152°C (4d), 201°C (FrfiE).

SEit ] 14
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A 1-3 %0 FR R PR 1) 1) 4%

7 25ml BB LA 1-3(200mg, 0.34 mmol )58 & IEMEAE Sml 2R ZBqt, =
TR T G218 AN B 2R B2 (65.6 mg, 0.38 mmol)5 2ml AR ZBSH s, A A
WA, SCAALNE: 2 NrF, 1huE, FEEH QBRI 1-3 0 F RmEER A
1 0.22g, UK 84.9%, m.p.142~144°C, HPLC: 99.09%.

'H NMR (500 MHz, CDCI3) § 10.75 (s, 1H), 7.75 (d, J=7.9 Hz, 2H), 7.41 (s, 2H), 7.18 (d,
J=7.8 Hz, 2H), 6.35 (s, 1H), 5.51 (s, 1H), 4.57 (d, J=13.0 Hz, 1H), 4.54—4.48 (m, 1H), 4.28 (dd,
J/=3.0 Hz, J,=7.5 Hz, 2H), 3.94 (s, 1H), 3.77 (s, 1H), 3.72-3.57 (m, 1H), 3.40 (d, J=12.0 Hz,
2H), 3.33 (dd, J,= 6.7 Hz, J=4.9 Hz, 2H), 3.27-3.18 (m, 2H), 2.93 (dd, /,=16.8 Hz, J,=3.5 Hz,
1H), 2.65 (d, J=16.6 Hz, 1H), 2.36 (s, 3H), 1.99 (d, J=14.4 Hz, 1H), 1.95-1.69 (m, 6H), 1.44 (t,
J=1.2Hz, 3H), 1.38 (t, /=7.2 Hz, 3H), 1.29 (s, 3H), 1.23 (s, 3H), 1.14 (s, 3H), 0.90 (s, 3H).

S 15
A 1-3 D i i 8 (14 1] 2%

7 25ml BB LA 1-3(200mg, 0.34 mmol )58 & IEMEAE Sml 2R ZBqt, =
TEPEEE T 22183\ D-# KT E2(83.5 mg, 0.36 mmol) 5 2ml Z.F8 2B B HOVE WL, =i
20 oo iE, SHARWEIN 10ml oK OWE, HPEERE, AEETH, #hE, [ Lk
ek, TRAT 13- D-F e (1 t il 44 0.25g, ULZ 89.5%, m.p.>240°C, HPLC: 99.34%.
'H NMR (500 MHz, CDCl5) & 10.87 (s, 1H), 7.42 (s, 2H), 6.36 (s, 1H), 5.51 (s, 1H), 4.73 (d,
J=13.0 Hz, 1H), 4.65-4.55 (m, 1H), 4.34 (d, J=18.5 Hz, 2H), 3.97 (s, 1H), 3.73 (s, 1H),
3.59-3.49 (m, 1H), 3.46 (d, /=14.8 Hz, 1H), 3.37-3.26 (m, 5H), 2.95 (dd, J;=16.8 Hz, J,=3.4
Hz, 1H), 2.84 (d, J=14.6 Hz, 1H), 2.68 (t, /=13.3 Hz, 2H), 2.40 (d, J= 11.4 Hz, 1H), 2.32 (d, J=
18.2 Hz, 1H), 2.12 (t, J=14.7 Hz, 1H), 2.04 (d, J= 16.6 Hz, 2H), 1.98 (s, 2H), 1.94-1.70 (m,
6H), 1.40 (dd, J,=11.9 Hz, J,=6.9 Hz, 6H), 1.31 (s, 3H), 1.24 (s, 3H), 1.18 (s, 3H), 1.10 (s, 3H),
0.99 (s, 3H), 0.84 (s, 3H).

SEif 16
A B 1-3L-(+)-T0 7 TR ) 1) %
7£ 25 mL WA P4k &9 1-3 (200mg, 0.34 mmol) 58 4B fRAE Sml 2% 2B,
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FEFE T AR L-(H)-14 R(S4mg, 0.36mmol)ia T 1ml LEEFT R G, A EENT
H, F|RACEE 20 o8hE, fhpE, BAH A8 ABE6ES:, TS 1304 B8R 1 il 4 0.24¢g,

i Z 95.5%, m.p.124~126°C, HPLC: 99.32%.

'H NMR (500 MHz, MeOD) & 7.52 (d, J=14.9 Hz, 2H), 6.45 (s, 1H), 5.56 (s, 1H), 4.89 (d,
J=13.2 Hz, 1H), 4.46 (d, J=13.1 Hz, 1H), 4.39 (s, 2H), 4.33 (d, J=8.6 Hz, 1H), 4.16— 4.06 (m,
2H), 3.82 (s, 1H), 3.55 (d, J=11.3 Hz, 1H), 3.52-3.46 (m, 1H), 3.42 (d, J=19.8 Hz, 2H), 2.90 (d,
J=16.5 Hz, 1H), 2.80 (d, J/=16.6 Hz, 1H), 2.50 (d, J=10.3 Hz, 1H), 2.33 (t, J=14.6 Hz, 1H),
2.05 (d, J=14.9 Hz, 1H), 2.01 (s, 1H), 1.96-1.77 (m, 3H), 1.52 (dd, J,=22.9 Hz, J,=9.4 Hz, 1H),
1.34 (t, J=7.2 Hz, 6H), 1.26 (s, 6H), 1.23 (d, J/=7.1 Hz, 1H), 1.18 (d, J=7.0 Hz, 1H), 1.16 (s,
3H), 1.00 (s, 3H).

S 17
WA 13- 55 KRR I il 2%

7 25ml BB LAY 1-3(200mg, 0.34mmol)5e EVEMRAE Sml 2B 2B d, =
HEEEE T 2218 N 5ok R (42mg, 0.36mmol) 5 2ml 288 Z B84 s FvE i, FiRsik: 2h )5,
Tl fAHT . ZA2HEM 20ml JoK ZHE, A BEAEGEH, GkEit: 30 480, HhuE, [EiEH
LS, TR 13- kIR A Al 44 0.22g, UKZE 91.7%, m.p.66-68°C, HPLC: 99.1%.
'H NMR (500 MHz, CDCl5) § 10.75 (s, 1H), 7.75 (d, J=7.9 Hz, 2H), 7.41 (s, 2H), 7.18 (d,
J=7.8 Hz, 2H), 6.35 (s, 1H), 5.51 (s, 1H), 4.57 (d, J=13.0 Hz, 1H), 4.54-4.48 (m, 1H), 4.28 (dd,
J=13.0 Hz, J,=7.5 Hz, 2H), 3.94 (s, 1H), 3.77 (s, 1H), 3.72 — 3.57 (m, 1H), 3.40 (d, J = 12.0
Hz, 2H), 3.33 (dd, J,=6.7 Hz, J,=4.9 Hz, 2H), 3.28-3.23 (m, 2H), 2.93 (dd, J;=16.8 Hz, J,=3.5
Hz, 1H), 2.65 (d, J=16.6 Hz, 1H), 2.36 (s, 3H), 1.99 (d, J=14.4 Hz, 1H), 1.95-1.69 (m, 6H),
1.44 (t, J=7.2 Hz, 3H), 1.38 (t, J=7.2 Hz, 3H), 1.29 (s, 3H), 1.23 (s, 3H), 1.14 (s, 3H), 0.90 (s,
3H).

Lt 18
WA 1-3F7 R ) 1 %
71 25ml FIAI B AL &) 1-3(300mg, 0.51mmol) 78 &VERAE Sml LR LB, =
IR T 8 AT EE(113mg, 0.59mmol)5 2ml 2R Z BRI vE W, A AT
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PiHE 30 408, g, BEH 418 CBRBE, T-R4F 134T IR B (i 44 0.36g, U 90.3%,
HPLC: 99.49%.

'H NMR (500 MHz, MeOD) & 7.52 (d, J=14.1 Hz, 2H), 6.44 (s, 1H), 5.57 (s, 1H), 5.48 (s, 2H),
4.49-4.25 (m, 3H), 4.13 (s, 1H), 3.81 (s, 1H), 3.57 (s, 1H), 3.43 (d, J=11.2 Hz, 2H), 2.90 (d,
J=16.5 Hz, 1H), 2.82 (d, J=15.2 Hz, 3H), 2.74 (d, J=15.5 Hz, 2H), 2.62 (s, 1H), 2.50 (d, J=10.6
Hz, 1H), 2.33 (t, J=14.5 Hz, 1H), 2.18 (s, 1H), 2.05 (d, J=13.9 Hz, 1H), 1.89 (dd, J,=26.1 Hz,
J=12.1 Hz, 4H), 1.52 (d, J=13.6 Hz, 2H), 1.35 (t, J=6.7 Hz, 6H), 1.26 (d, J=8.7 Hz, 9H), 1.16
(s, 3H), 1.00 (s, 3H).

SEHERH] 19
Frl
ERSEE ) 2 th b 54 0.5, ek 2g, Bk 1g VA, HIE & 30% L BEVESRIE 1), HilRE,
}:E)fl‘o
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