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WE DR N R, S KA. O-HEELEL O-5¢ BB SRR N o BRI A6 IR T 38 e B4 i T AR A SRR 1= FU
WE A (O RE 5 R SERART A 2; AR5 DA R 1R 2 S04, 43 5lilid Mannich S Rt 30 3'REHEAT T i FR
ABM, ST 14 AN WL SCHRIRIE (#1797 25425 /K il Mannich BRATAEY) 3~16. T4 AL S WIS O G 3R 1, . 41
APIGEERI TR TR S, FHEX & U A R 3L Mannich $AT AT T L BEINGREREF(ACRE SIS TN, 455K
LT KB Mannich B8ATE4 3~5, 9 B KIF) ACKE fifliE .
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Synthesis and AChE Inhibitory Activity of Chalcones
Mannich Base Derivatives

Xu, Shouhui Liu, Haoran

Lou, Dinghui

Wang, Qiuan™

(College of Chemistry and Chemical Engineering, Hunan University, Changsha 410082)

Abstract Chalcone flavokawain A (1) and chalcone prenyl ether derivative 2 were synthesized from naringin, through gly-

coside hydrolysis, O-methylation or O-prenylation, and base-catalyzed ring-opening reaction. Based on Mannich reaction of

chalcone 1 and chalcone prenyl ether derivative 2, fourteen new chalcone Mannich base derivatives 3~16 were synthesized.

The aminomethylation occurred preferentially at 3'-C position of chalcones. The structures of all synthesized compounds were
determined by MS, NMR and IR spectra. All the synthetic compounds were evaluated for acetylcholinesterase (AChE) inhibi-
tory activity. The results show that chalcone mannich base derivatives 3~5, 9 exhibit good AChE inhibitory activity.
Keywords chalcone; flavokawain A; Mannich base; synthesis; acetylcholinesterases inhibitory activity

RICEAME A (flavokawain A, 4,4',6'-— HI 4 JE-2"-
FEHEA IR ) A2 AR B (Kava) P 3E I B IR R SR 2'-
FRIEA KW A ), &R PUSIR 32 B 1k e o,
TR -RIUEAMGEE A X N5 e 40 i B 2 1)
PUTE AT AR REARE A e —FhRLr
T, R R GRS B (LOX) FLAT R4 il
VERIW. SRR, AR 454 vh IR I 72 5 2 15 B
FE IR o BE IR I, A B34 A B Zh AR
AT 3D R ELEAME A (flavokawain A) ) AEW)NE
PE, FRATTCUAh B o0 5Ok, SRR . O-F bk
O-5 IR BEAL SO« B R A () T3 S N5 B T RAR AT 7K
W= BLEAARER A (D) AN A R R e JRedi SRR AT A2 ) 2. T4
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Sk, 2SS AL A W £ B S i (AChE) 335
PEC R AATHERST. &% ) Mannich §8 45 1) 50 2
—RE B PR TR R, I T DA R s Ak
W E DA BRI PR, JAT AR R 1R 2 e, 435
il ik Mannich S W 3 AT TG FRIEARAE M, £k
T 14 AR W SCHRHRIE (48 L 7 KB Mannich 5847424
3~16. i b GRS R IS MS) It
A ('"H NMR). B%i%("°C NMR)FIZLAM GG (IR) 4T
THAUE, FENEET A R A 2K B 3 Mannich AT A= Yt
177 LT BEBK 6 B (ACKE) F0 0 55 PR M. BU A A 38
A (DA 6'-0-5 i JEF FBIHES A (2) S 2 e A isdiT
) 3~16 (15 2 Scheme 1 FT7R.
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OH OCHjs
09012H21)o\,i:)/‘/ Ho\,i”j/‘/ H3CO\,:’C‘)1(‘/
H,CO

OH O OH O
Naringin Naringenin Flavokawain A (
c,d
s OCH3
NR'R OCHjs 2
O HyCO oH NR R OCH3
H;CO O 0"i e H3CO OH
0O O
H3CO
\(\/ 3
10 NR'R? = N(CHs), 3 NR'R? = N(CHs),
11 NR'R? = N(CH,CHa), 4 NR'R? = N(CH,CHj),
12 NR'R? = N(CH,CH,CHs3), 5 NR'R? = N(CH,CH,CHj),
13 NR'R? = ,\D 6 NR'R? = D

&

14 NR'R?=N

_CHj
15 NR'R? :O

16 NR'R? = I\O

0
7NR'R? = h(\)

CH

Padl]
N

8N12 ,\II/\

<

12 _
9 NR'R?= ,\O

Reagents and conditions: (a) concentrated H,SO,, CH3CH,OH, reflux; (b) (CH3),SO4, K,CO3, acetone, 65 C; (c) (CH3),SO4, K,CO3, acetone,
r.t.; (d) prenyl bromide, K,COj, acetone, 65 C; (e) 37% HCHO, HNR1R,, CH;OH, H", 70 C

Scheme 1

1 &HR5WE

2-FR LA IR ) — AN G BT R R AR
P E B 25 1F T B B0 S5 FRATT LA B2 1 A S 4 S R,
I R KA . O- W BEAGFATRAME Ak 1) TF 24 s . 550 5
AT 2-FRAEARER UG A (1), R =
FALE B RRESETEANE], C-5 B 407 Bk
ﬁ&‘?Wa%,ﬂ&ﬁMﬁfﬁﬁ%#T%%M_
FHEEVEH, HA C-7 R C-4My R AL RE AT IR B ME O- A
1SR TC KB R AR A 4 6 0, 7 R IR 5 28 %
FIEE R Iy A S B AR, TR K 6'-0- 57 30 ik
REHIMER A 44-"FEIL-6-0-5 UG HE-2-F2 5L
IR, 2).

DL /K- FLEAMGE A (1) 6'-O-J3: M 1< TO A
WU A (2) WY 53 7 3E4T Mannich e, %) 3 373847
TGP RAAENG, KIS AT SN

iﬁﬁu&:ﬁk P AR AN Z R N A
M FRATE 2 T FRE. Ol AR SRR
Mannich WV, 7 HH R0 B A8 0 A0 IR DR 3 R 1)
Mannich KN H, AR SEERIN, HAA . DYE
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e INEMEIE S I RN AR R LT 20% 1774,
HE AR e R A TE A, T4 R VAR &R
IR SRR 2 ), R VAR R AR B4 B A0 AT 21 T
W= A AR IR A BeA R e N kAR, A
T A Mannich B ATA4. [R245 Mannich [ N 5 5G1E
H AR R A O % 1 3 7, AR5 B2 52y M55 #%
WEX AR B Mannich B8, BT RIS & B9 SRR vT DA e
NIRRT 6 h 4% 45 1.5~2.0 h. 5 aE K VI
[f], 7F 2'-OH (PR RY 547 245 & 2 Mannich W, 7
R AL =), R DA SR ) I e R R, — H
JEURE SR 5E ARSI M. fE 1% Mannich RN A, BETR
A B R PRI Jl 1 28 1 SRS IR AT () DG, 3 B 1)
PR A ) T e 0 - R AR i, T e K R 2 TR A BELI
e P RE I 4a 6, T EUR N ME LU T

Mannich 52V =9 "THNMR i @ 7r & 58—t &4,
R 2'-F2FEA JRWA ) Mannich o )W BE [X I3 5 14 &
AEAE AR B IR C-3'07, 2 My R R (1 2040 il BE K
JRREY RS L LS — AN N TO N S R, e
AR =W A B A S, W 0467 ) PRV A e pIL 3,
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BT LA N B R A, 5 B TR A B AT IO . T — A
ATREM IR KR R 507 55 1A AN IR, 32 B A
(A7 FELEE 307K, B DA A R T 3-A7 A S & 4 Mannich
SV FEME] Mannich J N ALEE A, RS IR I A
FERE—20, A2 N 7 L RBURIEERKHS, NIaER
AT, B LABEAG SCRERE AT ISR, S BB Bk I

X HE A B R A KB 1, 2 &% Mannich BEATA4
3~16, FRATHIENE — S8k Lt vkl o I HE s G i
(ACE) ()il 35 1, LA PPt 182 B 307 £ B g I 2 56 B 4
(FE D). &55EKW: 16 N2 YT, A/KE Mannich BT
W) 3~6,8,9 HHBUF AChE #RHIGEE, Hr &K
fil Mannich B8fi74E4) 3~5, 9 HA5 RIF¥) AChE 4
T, 5 A S A R P B 0T I A RS AR T WP
RIS R R, BRI R FCEE A (DA 6'-O-
SRR FUEMEE A () B ACKE #lETE, 3'
PrBEAT T % H IR AR B 1 ) flavokawain A £¥ /K i
Mannich BEAT2EY), Br 7 b K2 500H W T.H AChE
UG, M O-F RIGHIRT 6'-0-5 Rk
FREE A (2) 3071 IR AE i ¥ 2 /K B Mannich ik
R4 AChE  HHIE 1 B I8 B

2 Zig

CURH Bz 470 J5Uk), i fb K fig . O-H Lk O-
SEIIR AN . BRI TR SO AT Mannich &V,
HHET 14 A L SCERFRE 1437 8 A R i Mannich AT
£ 3~16. XTSI AR A L Mannich T8AiT A4
BEAT T L ERA T B (AChE) 5 PRI, 25 2R,
/R ] Mannich #8744 3~5, 9 245 R4FH) AChE #i
TS .

3  XEEHN
31 MES5KF

0 AE XRC-1 7L S Aoy A3 bl s (ol P38 v AR AR
1F); NMR i Bruker Am-400 A% LIRS 2 (FE57)
CDCl; 8¢ DMSO-ds, TMS A W #5); MS ] Agilent 1100
WA EL ZAB-HS B0 2 id%; IR ] FD-5DX
A(KBr & A)MIE; UV1902PC B4 et it b

g B BB A w]); 2 ARE Z AT I RE IR 3 75
By v A0 T 7= dh B FH TR A 770 O 44 2 4lUR0 43 i
aff.

3.2 K ZE (naringenin)BY& A

M 1(20.0 g, 34.5 mmol)i& T~ 150 mL 2,
NG N 10 mL ¥ HySOy, [MIVRHEHE SV 4 h, )= (A1
(TLO)MR M S N, A5 JFURE B 2K S5, A5 1 N4 H1 3 5
ST AT YL L4 DAY ) B O I ECE e S SRVALIE Sy i
S AANT H, HIEIEHET [ A, R RAIE R 9.1 g
P B 4 A9 3 (0 [ 44 8.4 g, 90%. mup. 249~251 C
CCHRE: 248~250 C).

3.3 FE#HE A (flavokawain A, 1)BIE K

7t 100 mL =3k b i AMIEZ 2= (1.0 g, 3.7
mmol), MIA 30 mL JG/KNEE A, X5 MK
K,CO; (2.0 g, 14.7 mmol), 65 ‘C FINFAm 1 h J5, 2%
WM (CH;3),S04 (1.1 mL, 11.7 mmol) ¥ BV 10
mL, ZEEERPEIA, RV 24 h RSN, SRR,
JiE e ZE R R Ay W A, G RE AR JEMT (Ve V(A
fi) © (LR LR =10 @ 1]41i1k, ARF G K 0.68 g,
PR 59%. mp. 112~114 CCOCHRE!: 109~112 C).
'H NMR (400 MHz, CDCl;) 6: 3.77 (s, 3H, 4-OCHj3), 3.79
(s, 3H, 4-OCHj), 3.85 (s, 3H, 6'-OCHj3), 5.89 (d, J=4.0
Hz, 1H, 5'-H), 6.04 (d, J=4.0 Hz, 1H, 3"-H), 6.86 (d, J=
8.0 Hz, 2H, 3-H, 5-H), 7.50 (d, J=8.0 Hz, 2H, 2-H, 6-H),
7.72~7.73 (m, 2H, o-H and g-H); MS m/z (FAB"): 315
M—+17".

34 44-0,0-—HEE-6-O-REXGEE-2-BEE R
(2BE R

76 100 mL (1) =3B i Akl #(1.0 g, 3.7
mmol)% T 30 mL Jo7K N, 2RI TE7K K,COs (1.75
g, 12.7 mmol), Eii FHFE 1 h )5, 2212 IN(CH;),S0,
(1.0 mL, 11.7 mmol)[*JAEI#F# 10 mL, k= T
RN 3.5 h, TLC BB, FFIECR S A, 51k
N, BERR AL, e ARBRIER, CREE LA AR
W) 7,4- " AR E-5-FR S AU 0.96 g, 7% 87%. mup.
167~168 CCCHRE!": 167~168 C).

R 1 ALED) 1~16 X ZIEIEHR P ) > Kk
Table 1 Half-inhibitory concentration of compounds 1~16 to AChE

W ICso/(umoleL ") waw ICso/(umoleL ") &= ICso/(umolsL ")
3 4.194+0.32 8 174£13 13 158.2£104
4 2.89+0.27 9 6.49+0.39 14 482.4456.2
5 6.04+0.58 10 167.6+8.7 15 843453
6 23.5£2.19 11 119.4+12.1 16 412.4%78.7
7 523.64+37.2 12 532.2412.6 PREROBTITR] ¢ 1.38+0.12
“Used for positive control.
Chin. J. Org. Chem. 2014, 34, 749~755 © 2014 Chinese Chemical Society & SIOC, CAS http://sioc-journal.cn/ 751
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¥ Bk 7,4 " A5 FR A 0.6 g, 1.63
mmol)#F 1~ 20 mL Jo/K A, IIAE/K KaCOs (1.1 g,
7.8 mmol), 165 C NI 1 h 5, L2480 0 d
FIR (0.24 mL, 2.0 mmol) [\ AFIEE 5 mL, 4kEHE
(I8N, TLC JBEE RN, R Rk s R 5, 58 1k N,
DEBR A, T 28 BRI i A, AR E A JE BT [ )
VAT K © V(LR Z08)=50 : 1144k, 75 555 2 (6 [
1A 0.72 g, WH 89%. m.p. 112~114 ‘C; 'H NMR (400
MHz, CDCLy) d: 1.69, 1.79 (each s, 6H, CHs), 3.76, 3.77
(each s, 6H, OCHj3), 4.47 (d, J=6.8 Hz, 2H, CH,), 5.56 (t,
J=14 Hz, 1H, CH=), 5.89 (d, J=2.4 Hz, 1H, 3'-H), 6.02
(d, J=2.0 Hz, 1H, 5-H), 6.82 (d, J=8.8 Hz, 2H, 3-H,
5-H), 7.45 (d, J=8.4 Hz, 2H, 2-H, 6"-H), 7.67 (d, J=15.2
Hz, 1H, a-H), 7.92 (d, J=15.6 Hz, 1H, -H), 14.5 (s, 1H,
OH); "*C NMR (100 MHz, CDCly) §: 17.3 (CHs), 24.8
(CH3), 54.7 (4-OMe), 54.5 (4-OMe), 64.5 (OCH,), 90.9
(5'-C), 92.7 (3-C), 98.9 (1'-C), 113.3 (3-C, 5-C), 117.9
(=CH), 124.6 (1-C), 127.5 (a-C), 129.0 (2-C, 6-C), 138.8
((CH3),C=), 141.2 (8-C), 160.2 (4-C), 160.9 (6'-C), 165.0
(2'-C), 167.7 (4'-C), 191.8 (C=0); MS m/z (FAB"): 369
M+17".

35 446-=HRFE-I-“HERE-2-EEERI
R)HIE MK

76 100 mL BRI 20 mL Jo/K I, R ECHA
2 A (160 mg, 0.5 mmoL), HEHkE NN 37% K] H
M K (230 pL, 3.0 mmoL), 40%[H1) — F /K V(380
uL, 3.0 mmoL), 3 IR TR, THEZE 70 CIHliR, TLC R
PRV, 1.5 h Ja OBk s O, Ak ROV, AR =
e e 75 HH VR, B OR R 0 n KRR S5 P = S0 4820
mL X 3)AHL, & IFAHARIT A 27K (40 mL X 3)ik
Uk, JoK MgSOy T, I8, ek 28R, SRkt
JEMTIVERL R VO - M(CRR LlR)=1 1 14k, 15
HOERIRERAR 153 mg, K 81%. mp. 121~123 C; 'H
NMR (400 MHz, CDCls) 6: 2.33 (s, 6H, NCH3), 3.60 (s,
2H, CH,N), 3.85 (s, 3H, 4'-OCHj3), 3.90 (s, 3H, 4-OCH;),
3.92 (s, 3H, 6'-OCHj3), 6.02 (s, 1H, 5-H), 6.91 (d, J=8.0
Hz, 2H, 3-H, 5-H), 7.49 (d, J=16.0 Hz, 1H, a-H), 7.54 (d,
J=8.0 Hz, 2H, 2-H, 6-H), 7.67 (d, J=16.0 Hz, 1H, g-H);
BC NMR (100 MHz, CDCl;) 6: 44.9 (NCH;), 51.8
(CH,N), 55.4 (4-OCH,), 55.7 (4-OCHj3), 55.8 (6'-OCHj),
86.2 (5'-C), 105.2 (3'-C), 108.1 (1'-C), 114.3 (3-C, 5-C),
125.9 (1-C), 1282 (a-C), 130.1 (2-C, 6-C), 142.6 (5-C),
160.8 (4-C), 161.2 (6'-C), 162.5 (2'-C), 163.0(4'-C), 193.4
(C=0). HRMS (ESI) calcd for C,H,sNOs [M+H]"

752 http://sioc-journal.cn/
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372.1811, found 372.1820.
36 44'6-ZHEH-I-ZCIRAR-2-ZEBT/REEA4)
BIE

SWEY 3 MG BOTEA R, st R, 1
K 72%. m.p. 94~96 ‘C; 'H NMR (400 MHz, CDCL;) ¢:
1.11 (t, J=8.0 Hz, 6H, NCH,CH3), 2.30~2.51 (m, 4H,
NCH,CH3), 3.79 (s, 2H, CH,N), 3.84 (s, 3H, 4-OCH3),
3.85 (3H, s, 4-OCHj3), 3.86 (s, 3H, 6'-OCHj3), 6.02 (s, 1H,
5'-H), 6.89 (d, J=8.0 Hz, 2H, 3-H, 5-H), 7.14 (d, J=8.0
Hz, 1H, o-H), 7.50 (d, 1H, J=8.0 Hz, g-H), 7.53 (d,
J=28.0 Hz, 2H, 2-H, 6-H). HRMS (ESI) calcd for
Ca3HoNOs [M+H]" 400.2124, found 400.2138.
37 446-ZHER-I-“FRRBARE2-ZRET R
(5)HIE R

WG 3 MEROTEAR, S asR A, ik
# 75%. m.p. 83~85 ‘C; 'H NMR (400 MHz, CDCl;) 6:
0.87 (t, J=7.2 Hz, 6H, NCH,CH,CH3), 1.48~1.62 (m,
4H, NCH,CH,CH;), 2.47 (t, J=6.8 Hz, 4H, NCH,CH,-
CHs), 3.77 (s, 2H, CH,N), 3.82 (s, 3H, 4-OCHj), 3.83 (s,
3H, 4-OCHj3), 3.84 (s, 3H, 6-OCHj3), 6.01 (s, 1H, 5'-H),
6.89 (d, J=8.8 Hz, 2H, 3-H, 5-H), 7.08 (d, J=16.0 Hz,
1H, o-H), 7.47 (d, J=16.0 Hz, 1H, p-H), 7.50 (d, J=8.8
Hz, 2H, 2-H, 6-H). HRMS (ESI) calcd for C,sH3;3NOs5
[M+H]" 428.2437, found 428.2442.
38 446-ZHEFHE-I-MIKEHAE-2-FEE R
(6)HIE A

WG 3 MEOTEAR, S asR Ak, ik
K 53%. m.p. 104~106 ‘C; "H NMR (400 MHz, CDCl;)
5: 1.75~1.85 (m, 4H, NCH,CH,), 2.62 (t, J=9.2 Hz, 4H,
CH,NCH,), 3.80 (s, 2H, CH,N), 3.85 (s, 3H, 4-OCH,),
3.87 (s, 3H, 4-OCHs), 3.88 (s, 3H, 6'-OCHj3), 6.01 (s, 1H,
5'-H), 6.90 (d, J=8.8 Hz, 2H, 3-H, 5-H), 7.36 (d, J=16.0
Hz, 1H, a-H), 7.53 (d, J=8.8 Hz, 2H, 2-H, 6-H), 7.61 (d,
J=16.0 Hz, 1H, p-H); IR (KBr) v: 3452, 2033, 1615,
1512, 1397, 1324, 1233, 1150, 982, 826, 620, 538, 517,
494, 464 ¢cm . HRMS (ESI) calcd for C;H,yNOs [M+
H]" 398.1967, found 398.1974.
3.9 44'6-=HEHE-3-10HMEE-2-EHEE R
(W&

S4EY 3 & BONEA R, st R, 1
# 91%. m.p. 154~156 “C; '"H NMR (400 MHz, CDCl;)
d: 2.56 (t, J=13.6 Hz, 4H, CH,NCH,), 3.67 (s, 2H,
CH,N), 3.71 (t, J=4.0 Hz, 4H, CH,0CH,), 3.85 (s, 3H,

Chin. J. Org. Chem. 2014, 34, 749~755
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4-OCH,), 3.89 (s, 3H, 4-OCH3), 3.92 (s, 3H, 6-OCH,),
6.02 (s, 1H, 5'-H), 6.92 (d, J=8.0 Hz, 2H, 3-H, 5-H), 7.52
(d, J=16.0 Hz, 1H, a-H), 7.54 (d, J=8.0 Hz, 2H, 2-H,
6-H), 7.68 (d, J=16.0 Hz, 1H, f-H). HRMS (ESI) calcd
for C3H,sNOg [M+H]" 414.1917, found 414.1914.
310 446-=HFE-3-N-FEIKFERE-2-FEER
il (8) By & AX

S54EY 3 MG ORI, e astRanig, i
% 84%. m.p. 84~86 ‘C; 'H NMR (400 MHz, CDCl;) o:
2.27 (s, 3H, NCHs), 2.36 (t, J=9.2 Hz, 4H, NCH,CH,),
2.52 (t, J=13.6 Hz, 4H, CH,NCH,), 3.72 (s, 2H, CH,N),
3.85 (s, 3H, 4-OCHs3), 3.87 (s, 3H, 4-OCHj), 3.88 (s, 3H,
6'-OCHs3), 6.01 (s, 1H, 5-H), 6.91 (d, J=8.0 Hz, 2H, 3-H,
5-H), 7.36 (d, J=16.0 Hz, 1H, a-H), 7.53 (d, J=8.0 Hz,
2H, 2-H, 6-H), 7.61 (d, J=16.0 Hz, 1H, g-H); *C NMR
(100 MHz, CDCl;) 0: 45.9 (NCH3), 51.1 (CH,N), 52.6
(CH,NCH,), 549 (NCH,CH,), 554 (4-OMe), 55.6
(4-OMe), 55.9 (6'-OMe), 86.3 (5'-C), 103.7 (1'-C), 108.7
(3-C, 5-C), 114.3 (1-C), 126.1 (a-C), 128.8 (2-C, 6-C),
130.1 (8-C), 142.9 (4-C), 160.3 (6'-C), 161.3 (2'-C), 161.9
(4'-C), 193.6 (C=0). HRMS (ESI) calcd for Cp4H;3oN,Os
[M+H]" 427.2233, found 427.2243.
311 44 6-=ZHFE-I-NEMIERE-2-FZFEE /R
(9RIE R

5G9 3 MG Oz R, S ast Rk, 1
% 89%. m.p. 110~112 “C; '"H NMR (400 MHz, CDCl5)
5: 1.38~1.50 (m, 2H, NCH,CH,CH,), 1.60 (t, J=4.0 Hz,
4H, CH,NCH,), 2.45~2.64 (m, 4H, NCH,CH,CH,), 3.70
(s, 2H, CH,N), 3.79 (s, 3H, 4-OCH,), 3.84 (s, 3H,
4-OCHj), 3.85 (s, 3H, 6-OCHj), 6.01 (s, 1H, 5'-H), 6.89 (d,
J=8.0 Hz, 2H, 3-H, 5-H), 7.17 (d, J=16.0 Hz, 1H, a-H),
7.51 (d, J=8.0 Hz, 2H, 2-H, 6-H), 7.53 (d, J=16.0 Hz,
1H, -H). HRMS (ESI) caled for C,yHxNOs [M+H]"
412.2124, found 412.2136.
312 44-Z“HEE-6-O-FREE-I-ZHEHRE-2-
BEEE/RIE(10)AIE K

7t 100 mL WEERERHIMALEY 2 (200 mg,
0.54 mmol), JE/KHEE 15 mL, 37%H KB (300
uL, 4 mmol), 3 IR ERIR, NI 70 Clulit, firlsUkha
fift J NN 40% 1) — HE /K (420 pL, 3.3 mmol), 4k
SRR, TLC B ER RN, Bl i R 5, Vo2, JdHk bl
WO, R B KRR S5 5% S A A AN v AL,
TREMGEAEINAS mLX3), GIFANLUE, MR AL
FE(20 mL X 3)PE%E, Jo/KGRBREE T, ol DA 771,

Chin. J. Org. Chem. 2014, 34, 749~755
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SRERAEEMTVEI A VCAImEY) © (LR LHE) =2 :
1], AR EE A 136 mg, YK 59%. m.p. 130~132 C;
'H NMR (400 MHz, CDCl;) d: 1.74, 1.82 (each s, 6H,
CHs), 2.69 (s, 6H, NCH3), 3.79 (s, 3H, OCHj3), 3.96 (s, 3H,
OCHy), 4.14 (s, 2H, CH,N), 4.59 (d, J=7.2 Hz, 2H,
OCH,), 5.58 (t, J=14.0 Hz, 1H, CH=) , 5.99 (s, 1H,
5'-H), 6.85 (d, J=8.8 Hz, 2H, 3-H and 5-H), 7.47 (d, J=
8.4 Hz, 2H, 2-H and 6-H), 7.72 (d, J=15.6 Hz, 1H, a-H),
7.87(d, J=15.6 Hz, 1H, f-H); “C NMR (100 MHz,
CDCly) 6: 17.3 (CHs), 24.9 (CHs), 41.8 (NCH;), 48.0
(CH,N), 54.4 (4-OMe), 55.2 (4-OCH;), 64.8 (OCH,), 86.3
(5'-C), 104.9 (3'-C), 113.4 (1'-C), 117.1 (3-C and 5-C),
123.9 (CH=), 126.8 (1-C), 127, 2 (a-C), 129.2 (2-C and
6-C), 139.7 ((CH;),C=), 142.4 (8-C), 160.6 (6'-C), 163.1
(4-C), 163.9 (2'-C), 165.4 (4-C), 192.1 (C=0). HRMS
(ESI) caled for C,sH3NOs [M~+ H] " 426.2280, found
426.2273.
313 44-“HEE-6-O-BXGE-3-ZTRBEHE-2-
HEEERIF(11)89E K

AW 10 6 BOTEA R, R, g
84%. m.p. 130~132 C; 'H NMR (400 MHz, CDCl;) ¢:
1.42 (t, J=15.4 Hz, 6H, NCH,CH;), 1.73, 1.81 (each s,
6H, CH;), 2.99~3.17 (m, 4H, NCH,CHj), 3.79, 4.00 (each
s, 6H, OCH,), 4.12 (s, 2H, CH,N), 4.58 (d, J=6.8 Hz, 2H,
OCH,), 5.57 (t, J=15.0 Hz, 1H, CH=), 5.99 (s, 1H, 5'-H),
6.85 (d, J=8.8 Hz, 2H, 3-H, 5-H), 7.47 (d, J=8.8 Hz, 2H,
2-H, 6-H), 7.71 (d, J=15.6 Hz, 1H, a-H), 7.88 (d, J=15.6
Hz, 1H, f-H), 10.7 (s, 1H, OH); *C NMR (100 MHz,
CDCl;) 6: 13.1 (NCH,CH;), 17.3 (CH;), 24.8 (CH;), 45.9
(NCH,CH;), 544 (CH,N), 545 (4-OCH3), 55.1
(4-OCHj3), 64.8 (OCH,), 86.5 (5'-C), 104.7 (3'-C), 113.3
(1'-C), 117.5 (3-C and 5-C), 121.4 (CH=), 127.3 (1-C),
129.0 (a-C), 129.2 (2-C and 6-C), 141.1 ((CH;),C=),
142.1 (8-C), 160.4 (6'-C), 161.7 (4-C), 161.7 (2'-C), 163.4
(4-C), 192.3 (C=0); IR (KBr) v: 3315, 3116, 2914, 2850,
1614, 1579, 1511, 1440, 1421, 1252, 1098, 832, 611 cm .
HRMS (ESI) caled for C,;H3sNOs [M+H]" 454.2593,
found 454.2595.
3.14 44-“HFE-6-O-FKGEE-3-ZIER R E-
2-REEREE(12)89E K

WA 10 4 B2 AR 1R, 30 eIk A, 1
% 82%. m.p. 107~109 C; '"H NMR (400 MHz, CDCl;)
J: 0.86 (t, J=14.8 Hz, 6H, NCH,CH,CH5), 1.49~1.59 (m,
4H, NCH,CH,CHs), 1.70, 1.75 (each s, 6H, CH3), 2.46 (t,
J=15.2 Hz, 4H, NCH,CH,CH;), 3.72 (s, 2H, CH,N), 3.83
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(s, 6H, OCHj3), 4.54 (d, J=6.4 Hz, 2H, OCH,), 5.47 (t, J=
12 Hz, 1H, CH=), 6.01 (s, 1H, 5'-H), 6.88 (d, J=8.4 Hz,
2H, 3-H, 5-H), 7.30 (d, J=15.6 Hz, 1H, a-H), 7.49 (d, J=
15.6 Hz, 1H, f-H), 7.54 (d, J=8.8 Hz, 2H, 2-H, 6-H), 9.76
(s, 1H, OH); “C NMR (100 MHz, CDCly) o: 11.9
(NCH,CH,CHj3), 18.3 (CHj), 19.4 (NCH,CH,CH,), 25.8
(CHj3), 48.6 (CH,N), 55.4 (4-OCH3), 55.6 (4-OCHj3), 55.8
(N(CH,CH,CHj),), 65.8 (OCH,), 87.8 (5'-C), 104.5 (3'-C),
110.1 (1'-C), 114.2 (3-C, 5-C), 119.7 (CH=), 126.9 (1-C),
128.4 (a-C), 129.9 (2-C, 6-C), 138.0 ((CH3),C=), 142.6
(B-C), 158.9 (6-C), 160.9 (4-C), 161.1 (2'-C), 161.2 (4-C),
193.8 (C=0). HRMS (ESI) calcd for CoH3;oNOs[M~+H]"
482.2906, found 482.2917.
3.15 44-"HFE-6-O-5F /X /i £-3"-AL i Jot B £-2'-
BEEE/RIE(13)IEK

SEW10 -G SOEA R, 1 s ek, g
64%. m.p. 80~82 C; 'H NMR (400 MHz, CDCl;) ¢:
1.66 (s, 3H, CH3), 1.66~1.71 (m, 4H, NCH,CH,), 1.74 (s,
3H, CHs), 2.56 (t, J=9.2 Hz, 4H, CH,NCH,), 3.69 (s, 2H,
CH,N), 3.77, 3.80 (each s, 6H, OCH3), 4.51 (d, J=6.8 Hz,
2H, OCH.,), 5.49 (t, J=12.4 Hz, 1H, CH=), 5.94 (s, 1H,
5'-H), 6.82 (d, J=8.8 Hz, 2H, 3-H and 5-H), 7.44 (d, J=
8.8 Hz, 2H, 2-H and 6-H), 7.56 (d, J=16.0 Hz, 1H, a-H),
7.59 (d, J=15.6 Hz, 1H, -H); IR (KBr) v: 3321, 3113,
2962, 2927, 2850, 1610, 1582, 1556, 1511, 1422, 1255,
1146, 829, 563. HRMS (EI) caled for C,;H33NOs
451.2359, found 451.2360.
3.16 4,4-"HFE-6"-O-5F /X i £-3"- 15 Mk B £-2'-
BEEERIE(14)BEK

SEW10 -G BOE A R, 1R s ek, g
90%. m.p. 190~192 “C; '"H NMR (400 MHz, CDCl;) ¢:
1.70, 1.77 (each s, 6H, CHj), 2.50 (t, J=13.6 Hz, 4H,
CH,NCH,), 3.58 (s, 2H, CH,N), 3.64 (t, J=9.2 Hz, 4H,
CH,OCH,), 3.78, 3.42 (each s, 6H, OCHj), 4.53 (d, J=6.8
Hz, 2H, OCH,), 5.53 (t, J=13.6 Hz, 1H, CH=), 5.94 (s,
1H, 5'-H), 6.83 (d, J=8.8 Hz, 2H, 3-H and 5-H), 7.45 (d,
J=8.8 Hz, 2H, 2-H, 6-H), 7.63 (d, J=16.0 Hz, 1H, a-H),
7.75 (d, J=15.6 Hz, 1H, -H); “C NMR (100 MHz,
CDCly) d: 18.3 (CH;), 25.9 (CH;), 49.9 (CH,N), 53.3
(CH,NCHS,), 55.4 (4-OCH3), 55.6 (4-OCHj), 65.6 (OCH,),
67.1 (CH,0CH,), 87.3 (5-C), 104.9 (3'-C), 107.0 (1'-C),
114.3 (3-C, 5-C), 118.9 (CH=), 126.0 (1-C), 128.4 (a-C),
130.0 (2-C and 6-C), 139.5 ((CH;),C=), 142.2 (8-C),
161.2 (6-C), 161.4 (4-C), 163.9 (2'-C), 164.9 (4-C), 193.2
(C=0); IR (KBr) v: 3305, 3116, 2933, 2911, 2847, 1604,
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1556, 1511, 1451, 1422, 1226, 1105, 829, 599. HRMS
(ESI) caled for Cp;H33sNOg [M+H]™ 468.2386, found
468.2393.
317 44-Z“HEFE-6-0O-F [k & E-3'-N-H E IR iE H
£-2-REBRER(15)RE K

546910 K& T8 R, 1590 g, e
79%. m.p. 144~146 “C; 'H NMR (400 MHz, CDCl;) o:
1.68, 1.74 (each s, 6H, CH3), 2.19 (s, 3H, NCHj;), 2.38 (t,
J=9.2 Hz, 4H, NCH,CH,), 2.53 (t, J=13.6 Hz, 4H,
CH,NCH,), 3.61 (s, 2H, CH,N), 3.78, 3.79 (each s, 6H,
OCHa), 4.51 (d, J=6.8 Hz, 2H, OCH,), 5.49 (t, J/=13.6
Hz, 1H, CH=), 5.93 (s, 1H, 5'-H), 6.83 (d, /=8.8 Hz, 2H,
3-H, 5-H), 7.45 (d, J/=8.8 Hz, 2H, 2-H, 6-H), 7.53 (d, J=
16.0 Hz, 1H, o-H), 7.58 (d, J=15.6 Hz, 1H, p-H); "°C
NMR (100 MHz, CDCl;) §: 17.3 (CH;), 24.8 (CH;), 44.9
(NCH3;), 48.9 (CH,N), 51.6 (CH,NCH,), 53.9 (4-OCHs;),
54.3 (4'-OCHj;), 54.5 (NCH,CH,), 64.6 (OCH,), 86.4
(5'-C), 103.7 (3'-C), 106.7 (1'-C), 113.2 (3-C, 5-C), 118.0
(CH=), 125.2 (1-C), 127.4 (a-C), 129.0 (2-C, 6-C), 138.1
((CH;),C=), 141.2 (8-C), 159.8 (6'-C), 160.2 (4-C), 162.2
(2'-C), 163.0 (4'-C), 192.3 (C=0); IR (KBr) v: 3318,
3113, 2936, 2837, 2786, 1604, 1559, 1511, 1436, 1421,
1226, 1143, 832, 557 cm '. HRMS (ESI) caled for
CosH36N,0s [M+H]" 481.2702, found 481.2696.
3.18 44-"_HHE-6-O-FKHE-3" -7~ S ML IE F £-
2-REERER(16)HE KX

BEW 10 G O VEA R, 1908 s (i 4, og
89%. m.p. 121~123 °C; 'H NMR (400 MHz, CDCly) o:
1.26~1.41 (m, 2H, NCH,CH,CH,), 1.47~1.52 (m, 4H,
NCH,CH,CH,), 1.64, 1.69 (each s, 6H, CH3), 2.42 (t, J=
13.6 Hz, 4H, CH,NCH,), 3.56 (s, 2H, CH,N), 3.75, 3.76
(each s, 6H, OCHs;), 4.47 (d, J=6.8 Hz, 2H, OCH,), 5.41
(t, J/=13.2 Hz, 1H, CH=), 5.93 (s, 1H, 5'-H), 6.80 (d, J=
8.8 Hz, 2H, 3-H, 5-H), 7.34 (d, /=15.6 Hz, 1H, a-H), 7.41
(d, J/=8.4 Hz, 2H, 2-H, 6-H), 7.49 (d, J/=16.0 Hz, 1H,
S-H), 12.61 (s, 1H, OH); *C NMR (100 MHz, CDCl;) o:
18.3 (CH3), 24.1 (NCH,CH,CH,), 25.8 (CH;), 25.8
(NCH,CH,CH,), 52.3 (CH,N), 54.0 (4-OCH;), 55.4 (4'-
OCHs;), 55.6 (CH,NCHj,), 65.7 (OCH,), 87.6 (5'-C), 104.1
(3'-C), 109.3 (1'-C), 114.2 (3-C, 5-C), 119.5 (CH=), 126.6
(1-C), 128.3 (a-C), 130.0 (2-C, 6-C), 138.4 ((CH;),C=),
142.5 (5-C), 159.5 (6'-C), 161.1 (4-C), 161.6 (2'-C), 162.1
(4'-C), 193.7(C=0); IR (KBr) v: 3315, 3138, 2917, 2850,
1620, 1575, 1540, 1460, 1421, 1121, 1098, 826, 602 cm .
HRMS (ESI) caled for CpsHisNOs [M+H]" 466.2593,
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found 466.2584.
3.19  Z B RBHE B EEHHE N E
3.19.1 B3)R4RIX

BrEE /N ORI 4 °C IR 35 2% v i (PBS) (0.1
mol/L, pH=74) 1:9 wWWiR&H¥K, AHEELE
(12000 r/min, 4 ‘C)HX_ L34, H PBS Wikt —f%/5, +—70
CUKHT T ARAT 5% U2
3.19.2  F#pH)E MR E

FE AL BE: R A7 DAL & 035 T i -80, IC 27
2% V-80 HIVEWR, ] 2% Ti-80 FiBe il 5 ANiE & K
W,

Foli = AL L kP s ACKE $5BIE 1 &AL
LB 4 moleL ™!, FFIIAL A1 3~16 43 il ik
H-80, 288 F/KMRE 25 2% i-80, 11 FH 2% ik
80 WMRER 5 NG MR RE, SR T BT 8 8T 4 (1 W
(Neoeserine methyl sulfate)fE 4 BHYEXT B2y, i A& &
(1) PBS. /K SBEAHAR. 7). &tk S FBER, {E
37 C/K#HE 30 min J&, BOH 2K, I 1 mL 5%
PEFRIE(T molL ™), JRAJJG A 0.5 mL £5/#3(4 molsL ™),
WA, NN 0.5 mL 5% =4&4kEk, J8%AJ, 3000 r/min 2
Lr 6 min, W B3GR LG, DAZSM/K A Z:, &5 R
(IR BA Bliss V5 VT SALA H05%F 15 AE ok G 1 1) 21 44
A 2 (ICsp).
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