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#18 56-2H-Lamellarin n REZ UL EBAR

EEH kT

HMER Y R
~ Ny N \ b
I S
(ORI R IR Bk 2 TR K 116622)
CRERFLTEEWENAF TSRS KE 116622)
CARABLNRZEAR BT WE/RIE 150030)

WE 24 RNEIE-o-IRACE ZFIZAL A4 1a, 1b FIFEMSEIL G4 1e 950kl B “Knorr 4 & Bt - K IR 7
HIJ7vk, st pk H Rk &4 5,6-2H-Lamellarin n (Sa) S H:2A047) Sb, [RI15 21 T P FRHT B H IT4% Lamellarin(fb 54
L), ABFFIEA R 10 FiAb &8, Tk 6 BB LAY, A5 "TH NMR, C NMR, MS, IR, HRMS % € T Btk 47
T A

RHEiE  5,6-2H-Lamellarin n; A /%; Knorr 454

Synthesis of Novel 5,6-2H-Lamellarin n and Analogues

Zhao, Zhuangzhi®”

k,a,b

Zheng, Xueliang®”

Tao, Bo* Zheng, Xuefanng

(“ College of Environment and Chemical Engineering, Dalian University, Dalian 116622)

(® Liaoning Key Laboratory of Bio-organic Chemistry, Dalian University, Dalian 116622)
(“ College of Agronomy, Northeast Agricultural University, Harbin 150030)

Wang, Ailing™* Li, Changping®

Abstract According to the reaction of “Knorr condensation-esterification-cyclization”, the target compounds, 6-2H-
lamellarin 1 (5a) and analogues 5b were synthesized successfully from 2,4-diisopropoxy-a-bromo-acetophenone compounds
1a, 1b and the isoquinoline compound 1¢. Two kinds of novel open-chain lamellarins (compounds I, IT) were accompanied to
obtain during the synthesis of 5a. In this paper, ten compounds had been got including six new compounds, which are
identified by '"H NMR, '*C NMR, MS, IR, HRMS techniques.

Keywords 5,6-2H-lamellarin n; synthesis; Knorr condensation

Lamellarin (LAM) A SERADM) & —R 2 05 B R4
(R NEE g A i, HL AT AR 5 R TR A ) I AR
WM. 20 tH2c 80 4EARI, 4 it Ky L 1) 22 K55 At s A=
Yiig LAM ZRALE 0 87 U LAM sp. Mollusc HH2HL, K
HAw 4 4 LAM A~DP 1 IR A4k % 3L LAM (E, F, G,
H, R Z)LEWE M Hirc &I 70 SR, 35 HA7—
S AE RN R I g e R HIV-1
B AP i D I A EE . i
Z 2 2y pEN O LAM n 5 5,6-2H-Lamellarin 1) (5a,
Sb) b 6 R AL S W) 0 R b, A A R AR AR AL,

* E-mail: dlxfzheng@126.com

R 5, 6 A7 B A XV, J58 5, 6 A7 g 1). LAM
KA A AT LA ZEYS PES18 Rucirawat 25
5152008 4E L LAM n %8 (AR (PIM 1) #28 B4
HLJR (SH-SYSY) & 2 A% 1041 H (HeLa) ¥ A — & 140
HAER, 3L 1Cs 2054 2.0, 8.0, 2.5 umol/L. H i,
5,6-2H-Lamellarin n A HISBU s v W g a8 b, A
YR BB MAN S, RIEX 5,6-2H-Lamellarin
N BHTA BIEATAH S A YE HE, AR R I
TEMZ BTG, S M0 LM BT 18 . LA R
R S 29t A BN E L. AR 5,6-2H-
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Lamellarin n (Sa, Sb)[#)& ere Bl N AR WAHSCHRIE. 16
&b, 2005 4F, Ruchirawa 25058 it 3 sk AT A= R0 3-(4,5-
TRV 2R AR ) RS 2- T S N IR TR N KL, 42
Ao RN RN G R, SR R R RO, IR
it 5,6-2H-Lamellarin .

AT ERRAT A R OR A LAM NFRE 1),
W — AN E T %, UL 2,4- R A SE-a- IR AR
LR A DR R B 00 0 J5ORE, PR 21
Wit Knorr 454 UL SEMEIRAL 540" 2a, 2b, fE=
A OB /A i B E R P IR &
s 4a, 4b, 2 =SAGIIEEAT ORI RIORIR, B
W H B EEY) 5,6-2H-Lamellarin v X254 5a, 5b,
[R5 2 T PR L (1) 8 Lamellarin(b 54 1, 10)
WET7 S5 D TR ARG M, O A G A, ARG Bk
R4 Scheme 1 7.

1 ZR5HE
1.1 L&Y F0 1 SHayit B iR

ARG EY) Salh, B T2 HAs=W2 ok, 845
BT A=Y N, A A A IS R AT I
ghfhy, SRR

Yo, MNAMERE: 55kl 4a AL, 75 3448
em ' AR vou MGEYR B, HEM SN A R T R,
1670 em ™' &b ve-o 4G IR BNEAR K AEW BB SD, B
BEHEBA 24k, PR T WS, SR s8R
T1700 em ' FINEE; Ik, AW 'H NMR &: L5 J5URHH

tt, BedE b CHL,CHS AT 6 1.00 24 1) = FHIE LT 6
4.00 ZAT VY SEIEAA A0, DEWIEERE AR R AR 5
Gh, SEINTE b CH 7T 6 4.10 F1 4.60 Ze AR ) £ H g
(L 2 NE)AT CH; A7 6 1.00 ZEA B 4LIE AL 12 M5
G R, ULWImREEITAS, N PC NMR A SEHIE 32 A4
R T, SRk, DT 6 MR FE S, H
IELF R R F P AN S A7 B 0, AR A A S s A
MY &, &G, B awias a4 575, 5
Jit ) 598 [M+Na]™ (100), 576 [M+1]" (52)44F,
IEREASY ARSI g g7y El R N i ek f et/ B WIOESH AR
TH 3oL ey (R T DAHE H b 5 T TR 45 4.
1.2 TEAZETERLEY 4a, 4b IERK

L 2a, 2b MGG BUREL, B BIDTEA R,
156 LAER] 22, 2b 7 — & AR MIER N A E bR S
Y 3a, 3b, RJETESEERIIVER T CCl 2418 EtO K41
B, B2 HEMEEY) 4a, 4b. MVES L FEH 554k
“W) 3a, 3b, FEIAEEE, — B IR B4 AR [m] R
BAe o Wb R N O ARV IEAT, KRR ARG
3a, 3b, HAZHHT N0 RV, KR ILCK i (4a, 4b),
ORGSR 28 25T — 2 ROV 1) A R FE.
1.3 BF. WA g REMEL S 2a, 2b FTRY
A

FEA L SEEIR AL A1) 2a, 2b B, I JEOR]
MEANTEA . PREAN R ), Sz rp 22 T AN [ R B AT
A IHE R, Sk 2 AR 2R 1, BRLL 2a

cl,ccocl

oo w0 ) ()

MeG 1aR = OMe MeO R 3aR =OMe
. 1bR=Br 2a R = OMe 3bR=Br
¢ 2b R =Br
EtONa | DCE
MeO
MeO.
N COOEt
MeO N/ MeO N._COOEt
OH BCls \ /)
+ o
Wola
MeO
M R OH
€0 MeG R ©
I R=0Me
IIR=Br 4a R = OMe
4bR =Br
Scheme 1
430 http://sioc-journal.cn/ © 2014 Chinese Chemical Society & SIOC, CAS Chin. J. Org. Chem. 2014, 34, 429~433



Chinese Journal of Organic Chemistry

NOTE

5. GRE, MTIRAER, ZISERR, KR
R AFFEMESEY) 22 BRI

Table 1 Influences of different conditions on the yield of
compound 2a
fik il /%

IR i 45
e i 62
A i 23
e DMF 58
kIR i 35
[l IR 32

1.4 FAREMERBKEMER 1 3 Knorr 458 R ELZRY
=AU

TELT A S 2a FI 2b IS, A SZEG &5 BE0F EL R R,
A HC2b PR R B T 2a, ST X BIZE T J5R 1a F1 1b
PSR _E I BUREEAN], 12 AL HLF () OMe, T1fij 1b
W Br, I ] DUAERE kW R AT A B S
HLT 2 B A, 55 152 21 S sk bk 2 1 1
B, 507, s IR, {43 C—Br A5,
RS MR, WmERE T RV AT
3 XEIHN
3.1 UEHIKF

T wl% . S A% G L 4R {8 BRUKER AV 400,
BRUKER AV 300 (BRUKER A #); £L4Mi%4X Nicolet
550 (Nicolet company USA); LC-MS 1% HP1100LC/
MSD(E [H Hewlett-Packard /A ); 45 £4X X-4 50 JiE
75 RAX RES2C, M /K ANE 254 SHZ-D (11D). £t 2
Re P Ut J1 28 SZCL-3B(N X i J2il T A %) ),
HL 7R BT 323S(Ab i 38 2 M #s R G AT PR A H));
GCT CA156 JFili{ (F:E Micromass A ). /KRN
AR, ZJI5 AR, 4% AR, HIlE AR, 5 F4¢ AR, DCE
AR, —FULIN TCI(H 2L L F A FIE PR A ), =&
LR AR(EF S 2SI R A FD); 4 @i ARCRIHER}
BT PR A A)); TOKBREREE ARCRIEFETT A%
AT, WA COE RBLIX BRI 84 TRH T R
FRAF]) .
3.2 RWHE
3.1.1  whed ik KA A4 2a, 2b H9A R

2-(2,4- R N -5 AR R ORI )-1-(3,4- A R
55)-8,9- - HIEA HE-5,6- SIS I [2,1-a] FEMR(22) (1 &
B K 0.99 g (2.9 mmol)i 54 1e F1 1.0 g (2.9 mmol)ft.
A 1a INAE] 50 mL — DR, 15 mL L GHAR, W
WA 80 ClRImAEHE, KINVZ) 10 h j5, RN H
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I 0.6 g (4.4 mmol) JL/KTRIRET, 4haLfiit, 492 h )5,
TFeG TLC YEI[RETFFR: VO k) @ (LR LR =1 :
VRNV ERE, MEERRHR b ] LU DLAE i JsUk) 2 1) 25 7= A
— R AT (G 2w Hbrr=y)), b RN
HIEAT, 28 RUBR B, (A7E JFURL R ROV 58 2 1, 1R
RO T R 22 A il — 28T, HLREAE ROV AT, 2R
T, R R, NAER] P AR AT R R
N, g, JEUHH SEMGE, SERIREZE T, S vE
s VoA @ MR AER) =51 153 1 1—1 : 1113
EH LR 1.1 g, BCK 62%. mp. 141~142 C; 'H
NMR (CDCls, 300 MHz) 6: 1.22 (d, J=6.1 Hz, 6H), 1.33
(d, J=6.1 Hz, 6H), 3.05 (t, J=6.0 Hz, 2H), 3.37 (s, 3H),
3.39 (s, 3H), 3.69 (s, 3H), 3.86 (s, 3H), 4.10 (t, J=6.0 Hz,
2H), 4.31 (dt, J=6.1, 12.2 Hz, 1H), 4.45 (dt, J=6.1, 12.2
Hz, 1H), 6.51 (s, 1H), 6.53 (s, 1H), 6.70 (s, 1H), 6.72 (s,
1H), 6.83~6.90 (m, 3H), 7.04 (s, 1H); *C NMR (CDCls,
100 MHz) §: 22.17, 22.17, 22.19, 22.19, 29.57, 44.74,
55.26, 55.70, 55.84, 55.91, 56.08, 71.70, 71.76, 107.37,
107.49, 111.19, 111.47, 114.36, 115.38, 118.97, 119.24,
119.34, 120.56, 122.55, 123.39, 123.95, 125.20, 130.16,
144.51, 144.88, 146.63, 147.33, 147.51, 148.65, 148.94; IR
(KBr) v: 1537 cm™'; MS (LC-MS) m/z (%): 610 (IM—+
Na]', 43), 588 ((M—+1]", 100), 587 (IM]", 59).

2-(2,4- N HE-S- IR OR R )-1-34- AR
Jt)-8,9- " HA IE-5,6- UL IF[2, 1-0) S EEMR(2b) 1T &
B AT 2a, FPERHEAT RS> BSIBEIRGR: V(A
BK) : M(CIR TR =6 14 © 152 @ 11430 kDR
B4k 1.16 g, WH 72%. mp. 73~74 ‘C; 'H NMR
(CDCl, 300 MHz) 6: 1.12 (d, J=6.1 Hz, 6H), 1.36 (d, J=
6.1 Hz, 6H), 3.05 (t, J=6.4 Hz, 2H), 3.40 (s, 3H), 3.47 (s,
1H), 3.69 (s, 3H), 3.86 (s, 6H), 4.06 (t, J=6.4 Hz, 2H),
4.32 (dt, J=12.1, 6.1 Hz, 1H), 4.46 (dt, J=12.1, 6.1 Hz,
1H), 6.44 (s, 1H), 6.70 (s, 1H), 6.76 (s, 1H), 6.81~6.87
(m, 4H), 7.23 (s, 1H); °C NMR (CDCl;, 100 MHz) ¢:
21.70, 21.70, 22.12, 22.12, 29.54, 44.71, 55.27, 55.83,
55.89, 56.04, 70.59, 72.61, 104.09, 104.52, 107.55, 111.15,
111.31, 114.06, 118.99, 119.74, 120.07, 120.80, 122.50,
122.99, 124.07, 125.20, 129.71, 135.39, 146.69, 147.29,
147.50, 148.72, 153.08, 155.12; IR (KBr) v: 1540 cm ';
MS (LC-MS) m/z (%): 637 (IM]", 100); HRMS (ESI)
caled for Ci3H;sBrNOgNa [M+Na]* 658.1883, found
658.1788.

3.3 MRFEW=SEEILEY 3a, 3b IS
1 1.0 g L5 2a 5 2b HIIAE] 100 mL = FUBEIH A,
20 mL TR 1,2- 5 ORI, =il N e iidt, 1

http://sioc-journal.cn/ 431
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R E R

TR 2 1) | AR R SR N = LS, ROVIRIR
A M, I niaH TLC Wl TF7): CH,CLy),
JEORME AT T o5k ta s, B =S SIS,
SESETE AU o7 I — /MR i, Hoi skl
RN, BRSO, FREZIBIN, BRSO
MEEAR SR, IR N, RSV EICTE AR, HBHAT T

R =Y

.
3.4 Mg FEWMERES ZEER U EY 4a, 4b IE K
3.4.1  THR-2-(5-F AH-2,4-—F AAEKIE)-1-34-—
TR RIL-8,9- = F AK-5,6- = AL [2,1-0] 575
- 3-FBR L5 (4a) iy B Ak,

¥ 3.0 g (130.4 mmol)4:JE #1180 mL JL/K LEEH
TR SRS T, N B WO SF b, SRR ) B
B0 5N N, T S (s N A TR RN,
77 1 s Y P et . i I TLC W A
CH,CL), fEAMT F & RIAE SR A i b —
SCER I, B SO HEAT, BRIt SR N,
SRR UK, H RO B R, R A
HONkRte, W) T, RN K, ROV
A R A B RO A= AR I £R), TLC Mk 4
MOEAT R, AR RN, HE, IR KEE3 R, AL
KRBT, Dk 2550, A0 B9 A5 21 £ [
&, W E L, KA ERAK 0.75 g, B 67% (2 ).
m.p. 149~150 °C; '"H NMR (CDCls, 300 MHz) ¢: 0.96 (t,
J=7.1 Hz, 3H), 1.05 (d, J=6.0 Hz, 3H), 1.13 (d, J=6.0
Hz, 3H), 1.32 (s, 3H), 1.34 (s, 3H), 3.05 (dd, J=12.1, 6.0
Hz, 2H), 3.36 (s, 3H), 3.56 (s, 3H), 3.63 (s, 3H), 3.82 (s,
3H), 3.88 (s, 3H), 4.06 (dd, J=12.1, 6.0 Hz, 2H), 4.16 (dt,
J=12.2, 6.1 Hz, 1H), 4.45 (dt, J=12.2, 6.1 Hz, 1H), 4.60
(br s, 2H), 6.47 (s, 1H), 6.51 (s, 1H), 6.71~6.80 (m, 5H);
C NMR (CDCls, 100 MHz) ¢: 8.42, 16.69, 16.70, 16.79,
16.97, 23.86, 37.41, 49.92, 50.36, 50.59, 50.60, 50.97,
54.38, 66.41, 66.58, 102.25, 103.38, 105.46, 105.65,
108.91, 110.93, 114.01, 114.70, 115.88, 116.09, 117.95,
120.45, 122.90, 123.15, 125.15, 139.31, 140.64, 141.92,
142.29, 142.59, 143.26, 144.32, 156.92; IR (KBr) v: 1681,
1390, 1259, 1220, 1185, 1138 cm '; MS (LC-MS) m/z
(%): 682 (IM+Na]", 18), 660 ((M+1]", 100), 659 (IM]",
15).
342 THK-2-(5-18-24-=F AR 1-G4-=F &
R H)-8,9- = F AL -5,6- = Sk FF[2,1-a] k-
3-F2 B8 L BS (4b)H A

# 3.5 g (152.2 mmol) % JEHIA T 90 mL JE/K LEEH
TN CREAE U, e NI S, il N ) P
B 11 5N P N, 0 s R (RO A TR R ),

432 http://sioc-journal.cn/
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B77 10 B g B i . T i B TLC M I (e I A1)
CH,CL), fEBAMT N4 RIA ST AR A 01 E 77—
SR I, B RN I HEAT, BRI SUBSR /),
SRR THCREROR,  HUR N IR e ek Bk, R
e RaRth, PN, REASAEIAK A, VK
JEG AT R A4 R B RR B b A AR 1K #R). TLC H s
A R SR AR, I RN, HhDE, SEHIKYE3 K,
BTGB R T-08, WROR 28T, A2 B9 49 Bk
oAk, FREE S, A EaREE 091 g W3 83% (2
). mp. 172~173 ‘C; '"H NMR (CDCl;, 300 MHz) o:
0.94 (t, J=7.1 Hz, 3H), 1.03 (d, J=5.9 Hz, 3H), 1.13 (d,
J=5.9 Hz, 3H), 1.36 (d, J=5.9 Hz, 6H), 3.06~3.08 (m,
2H), 3.36 (s, 3H), 3.67 (s, 3H), 3.83 (s, 3H), 3.88 (s, 3H),
3.97~4.11 (m, 2H), 4.18~4.49 (m, 2H), 4.54~4.71 (m,
2H), 6.41 (s, 1H), 6.71~6.76 (m, 5H), 7.23 (s, 1H); "*C
NMR (CDCls, 100 MHz) ¢: 13.89, 21.80, 22.10, 22.28,
22.31, 29.30, 42.92, 55.41, 55.87, 56.06, 56.07, 59.72,
71.14, 72.82, 104.10, 104.89, 108.86, 110.87, 111.07,
114.20, 119.16, 121.23, 121.93, 122.02, 123.31, 126.04,
128.03, 128.35, 130.89, 136.15, 147.35, 147.77, 148.12,
148.62, 153.90, 155.85, 162.13; IR (KBr) v: 1695, 1534,
1253, 1191, 1138 cm™'; MS (LC-MS) m/z (%): 709 ((M+
11", 100), 708 ([M]", 52).
3.5 5,6-2H-Lamellarin n (5a) % /514 5b B9& B
3.5.1 5,6-2H-Lamellarin 1 (5a)%9-&~5%,

F 0.2 g (0.3 mmol)fb &4 4a A Z] 50 mL Schlenk
t, 5 mL PRSP, ZARY, —78 C(LRR
LR+ WCR) FHCRE 20 min, FHAE S8 1000 2218 35 n
1.6 mL — S/ & e (1 mol/L), N 5e Ja1E
B RS R AREEERE 1 b, RS RRIER T, ROVAE =R
TR, RH, AR RO, ) S N R, R
— B IR], AT S BRI VCa ) © (R &
BR)=4 : 152 1 11 1 1], HWH=Y), 53507 Sa
L

FER) Sa: W AELE A 0.05 g, m.p. 240 °C(CCHRE™
240~241 °C); '"H NMR (CDCls, 400 MHz) d: 3.12 (t, J=
6.8 Hz, 2H), 3.37 (s, 3H), 3.49 (s, 3H), 3.87 (s, 3H), 3.90
(s, 3H), 3.97 (s, 3H), 4.72~4.80 (m, 2H), 5.72 (br s, 1H),
6.64 (s, 1H), 6.70 (s, 1H), 6.77 (s, 1H), 6.97 (s, 1H),
7.05~7.13 (m, 3H); “C NMR (CDCl;, 100 MHz) ¢:
28.70, 29.68, 42.41, 55.16, 55.59, 55.93, 56.16, 56.25,
103.45, 104.03, 108.68, 110.26, 111.03, 111.92, 113.93,
114.04, 114.61, 120.07, 123.64, 126.65, 128.16, 128.20,
136.23, 143.27, 145.50, 146.49, 147.49, 148.86, 148.99,
149.80; IR (KBr) v: 3451, 2361, 1704, 1387, 1253, 1141
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em '} MS (LC-MS) m/z (%): 552 (IM+Na]*, 22), 530
(IM+177, 100).

LH2-(2,4- SR -5 AR B R KD -1-(3,4- = AU A
I )-8,9-  F AR HE-5,6- AL H[2,1-0 T MEIRR-3- 7R
TR LR KAMEA 0.11 g, mp. 198~200 C; 'H
NMR (CDCls, 400 MHz) 6: 1.08 (t, J=7.2 Hz, 3H), 3.03
(s, 1H), 3.15 (s, 1H), 3.36 (s, 3H), 3.54 (s, 3H), 3.65 (s,
3H), 3.84 (s, 3H), 3.90 (s, 3H), 4.16 (q, J=7.2, 2H), 4.25
(s, 1H), 5.05 (s, 1H), 5.37 (s, 1H), 5.51 (s, 1H), 6.33 (s,
1H), 6.55 (s, 1H), 6.64 (s, 1H), 6.75~6.77 (m, 4H); °C
NMR (CDCls, 100 MHz) 0: 13.81, 29.00, 43.03, 55.27,
55.77, 55.88, 56.44, 60.39, 102.47, 108.81, 110.63, 110.88,
113.41, 113.79, 113.88, 114.10, 119.32, 120.45, 120.50,
122.99, 126.01, 126.89, 127.35, 132.07, 140.11, 145.77,
147.25, 147.77, 148.33, 148.67, 148.76, 161.90; IR (KBr)
v: 3448, 1678, 1387, 1256, 1138 cm ™ '; MS (LC-MS) m/z
(%): 598 ([M+Na]", 100), 576 (IM+1]", 52), 530 (32);
HRMS (ESI) caled for CyH3;3NOgNa [M + Na] ©
598.2155, found 598.2085.

352 X4 2-i2-14-34-—F AR IL)-3-F k-
11,12-= 9 &4 -8,9- = & -6H-7tt g 5 [4',3":4,5] b o&- F
[2,1-a] 575 k-6-BF (5b) 89 4 A%,

¥ 0.2 g (0.28 mmol)fb &4 4b MMAZF| 50 mL
Schlenk H', 5 mL T4 & e, 2 URY, —78
C (LR LBE+WA) FHidt 20 min, S8 06
SRS N 2.1 mL =S SR BRI mol/L), T
InseJafE sl B N 4RSS FE 1 h, ARG RAREE, R
VAR A, R H, A5 RN, i) S R o
M, $idE— B A, BRSSO VA g
WL TR =3 152 : 151 1 1], BHFE =Y, 25
K sb AL, H B e 4.

5b: [ [E 4K 0.04 g, mp.>300 C; 'H NMR
(CDCls, 400 MHz) 6: 3.12 (t, J=6.8 Hz, 2H), 3.36 (s, 3H),
3.87 (s, 3H), 3.90 (s, 3H), 3.99 (s, 3H), 4.78 (dt, J=6.8,
8.0 Hz, 2H), 5.69 (br s, 1H), 6.62 (s, 1H), 6.76 (s, 1H),
6.99 (s, 1H), 7.05~7.09 (m, 3H), 7.34 (s, 1H); *C NMR
(CDCls, 100 MHz) §: 21.68, 27.63, 28.68, 41.46, 54.14,
54.91, 55.18, 103.34, 104.76, 107.67, 109.92, 111.05,
112.16, 112.43, 112.64, 114.15, 118.78, 122.32, 124.98,
125.63, 126.13, 135.38, 146.45, 148.07, 148.10, 148.89,
150.39, 150.93, 153.87; IR (KBr) v: 3448, 1678, 1387,
1256, 1138 cm™'; MS (LC-MS) m/z (%): 579 [M+1]"
(100).

L 2-(5-1R-2,4- "R H R HE)-1-(3,4- AR LR
55)-8,9- - H A JE-5,6- AL I [2,1-0] 5 MER-3- R TR
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LBEAN): FELEAE AR 0.09 g, mp. 190~191 C; 'H
NMR (CDCl;, 400 MHz) &: 0.85 (t, J=6.0 Hz, 3H),
3.05~3.12 (m, 2H), 3.37 (s, 3H), 3.71 (s, 3H), 3.86 (s,
3H), 3.89 (s, 3H), 4.08~4.14 (m, 2H), 4.48 (s, 1H), 4.77~
4.83 (m, 1H), 5.36 (s, 1H), 5.43 (s, 1H), 6.56 (s, 1H), 6.63
(s, 1H), 6.70 (s, 1H), 6.77~6.83 (m, 3H), 7.07 (s, 1H); 1*C
NMR (CDCl;, 100 MHz) : 13.66, 28.91, 29.67, 42.99,
55.28, 55.81, 55.87, 55.89, 60.23, 99.85, 102.53, 108.81,
110.74, 111.16, 113.75, 117.14, 119.46, 120.34, 122.49,
122.94, 124.63, 125.99, 126.81, 132.12, 133.63, 147.37,
148.07, 148.48, 148.79, 152.31, 154.73, 161.42; IR (KBr)
v: 3375, 1687, 1610, 1385, 1259, 1138 cm™'; MS (LC-MS)
mlz (%): 646 (IM+Na]", 53), 624 (IM+1]", 100), 578
(20); HRMS (ESI) calcd for Cs;H30BrNOgNa [M+Na]*
646.1155, found 646.1053.
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