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Abstract : Two new compounds along with 21 known compounds were isolated from Tylotus bivittateinus. Their structures
were identified as, (1R ,4S,9S) -1-ethoxyoctahydro-5H , 10 H-dipyrrolo[ 1 ,2-a:1,2’-d | pyrazine-5,10-dione(1) ,threo N-
((4E)-1,3-dihydroxytetradec-4-en-2-yl) acetamide (2 ) , 3-[ ( 3-phenyl-2E-propen-1-yl) oxy ] -1, 2-propanediol (3) , 3-
(2-hydroxyphenyl ) -1-propanol (4 ) ,1-(2-ethylphenyl ) -1 ,2-ethanediol (5) ,2-(2-hydroxyethyl ) benzoic acid(6) , 1-phe-
nyl-1,2,3-propanetriol (7 ) , 1-phenyl-1,2-propanediol (8) , 1 -phenyl-1-hydroxy acetic acid(9) ,3-hydroxy-3-(4-hydroxy-
phenyl ) propanoic acid(10) , methyl 3-phenylpropanoate (11) , methyl 3-(4-hydroxyphenyl) propanoate (12) , ethyl 3-(4-
hydroxyphenyl ) propanoate (13 ) , 4-hydroxybenzoic acid ethyl ester (14) , benzoic acid ester (15) , ( E) 4-methoxycin-
namic acid (16 ) , 4-methoxyphenol (17 ) , 4-hydroxybenzaldehyde ( 18 ) , 4-methylphenol (19 ) , 4-methylacetophenone
(20) , benzoic acid (21 ) ,2-hydroxybenzoic acid (22) and 3-hydroxybenzoic acid (23) , respectively, by spectroscopic
methods. The absolute configuration of 1 was assigned by ECD calculations. In addition, compounds 3-23 were isolated
from T. bivittateinus for the first time.
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7t Tabanus bivittatus Mats. T 3X—H7 T 44 0 W BT
i1 Tylotus bivittateinus Takahasi. f) IH 44 27z
SETE) Tz WCER A BRI X0 3R [ 245 4 11 37 00 2R i rp 258
HEAT 7€ o 32 A A= v 25 64 323 i ol ODUSRE B
Tylotus bivittateinus Takahasi. F iy H124 245 - 25 44 1) J5
i,

A o A 3 3 B Y A O ER 4 Hh I, B oS
et E NS Ho 2 R A B R AL 1 5 1
gl Bk2f 257 95 i 9 9F 58 M X 4 2 i Xk HL 2y
PR, A2 o AR AR X B2 O T k2D
INRAR i A2 i HR AR RS N TS )
FEAE, FeAT TR0 A= i i Al 2 Lo BEA T BT, Ak 3=
THGE MNP SEER 23 MEG Y, b G4 1 F1 2
FHRUT AEY 3 ~23 R E WA A E AR
WEFFEXS AT FE 3 AR A i A 2 i B
o

1 =5

Shimadzu UV2401PC 48 #h ] UL 4356 56 BE A
Jasco P-1020 Y4 [ sh % T e Y61% ; Agilent Applied
Photophysics BT 2B 6% ; Agilent G6230 &
Frmf ) BEig A ; Xevo TQ-S A &y s ¥ AH 604,33 — P4
GEHT R B BT E 1A ; UPLC-IT-TOF & AH-25 Bk &
A3 I 1) €, 3% S5t 3% 3k FH A Bruker Avance Il 400
MHz Bruker Avance 600 MHz #1 Bruker Avance 800
MHz A% PR (TMS Ky N F5R, 6 - ppm, J Ky Hz) ;
HEIE GF5, (75 B VEAL T ) s RP-18 (40 ~ 63 pm,
H 7 Daiso) ; MCI gel CHP 20P(75 ~ 150 um, H A =
Z2/NFEI PP ) 3 Sephadex TH-20 (25 ~ 100 wm , Phar-
macia /N F) ) , Agilent 1200 % HPLC Fdt 5t 85T i@
fH LC3000 74 HPLC, {43544 Agilent Zorbax SB-C
(250 mm x 9.4 mm i.d,5 wm) Fl YMC-Pack-ODS-A
(250 mm x 10 mm i.d,5 pum),

AR AL AR 2012 4E 9 AW B = re B WA AE AT
kAT, e o)V, o b E R B R B Sh S
I RIS 8, FEIEARAS (45 CHYX-0583 )
PRAF T B2 B B WA ) 52 B A ) Ak 27 5 P R
T BE IR 2R [ 5 R e e =

2 BRHS5sEH
B4 A= 50 kg, B3 EJE FH 70% B9 2 BER IR

PR3 U, PO R AR A B . SR K
TR SE HAAm A 3 e, K2 pH =1 ~2,
LR TRERAER 3 K. CRTRZER 1%
NaOH W 1 5544 9 pH & 10, F ] £ 1R £ g
U3 WG LR CBRIE (BRPER4) (125 g) o %
BB ER 7347 MCI gel CHP 20P 4%, LI EE-7K (20% ~
100% ) BREEVE AT 2] 7 AN 2043 (Se. 1 ~Se.7) 5 Se.2
(10.0 g) 47 MCI gel CHP 20P #&, L) H -7k (5% ~
100% ) B EEVERIASF 2] 4 2155 (Se. 2.1 ~Se.2.4)
HAr Se.2.2(2.3 g) £ Sephadex LH-20 ( FF i) Bl
SHUEEE] 3 N4 (Se.2.2.1 ~Se. 2.2.3) . Sec.
2.2.2(100 mg) £ f: il #¢ HPLC ( H 27K, 20% ) 15
A 7(1 mg) 9(1 mg) 10(2.9 mg), Sc.3(5.4
g) 17 MCI gel CHP 20P #%, DA HI -7k (10% ~
100% ) B EEVERIAF 2] 5 A2 45 (Se. 3.1 ~Se. 3.5)
Sc.3.2(1.1 g) % Sephadex LH-20 ( F fi£-7K ,70% )
BERS T RIS 3 3 N4 (Se. 3.2.1 ~Sc.3.2.3),
Sc.3.2.2(80 mg) £ 1l & HPLC ( ZfiF-/K,15% )
a1 8(3.4 mg) 11(2.5 mg) \12(2 mg) .13
(8.6 mg) 15(7.9 mg), Sc.4(4.0 g) HJefT MCI
gel CHP 20P 43, DL HBE-7K (10% ~100% ) % BEPE M
5] 7 A5 (Se. 4.1 ~Se. 4.7) . Se. 4.2 (120
mg) 25 il #¢ HPLC ( W 7K, 40% ) 1546 &5 4 14
(1.6 mg), Sc.4.5(1.8 g) % Sephadex LH-20 ( H
) BEWGIT UEAS B 3 N4 43 (Sc.4.5.1 ~Sc. 4. 5.
3) o Sc.4.5.1(800 mg) 2 ifil £ v )2 0335 (& 05 - 5
PIBE,16:1)155] 9 N2H43(Sc.4.5.1 ~Sc.4.5.9),
Sc.4.5.1(100 mg) £l % HPLC ( FHEE-7K ,45% )
BEMEEY 1(3.3 mg), Sc.4.5.4(40 mg) 222
# HPLC ( H BE-7K ,55% ) 13 8459 6 (1.4 mg) .
Sc. 4.6 (800 mg) % Sephadex LH-20 ( H %) it 1o
UETRE] 5 N4> (Sc.4.6.1 ~Sc.4.6.5), Sc.4.6.3
(200 mg) 22l #5 = (a3l (A f5-H e, 7: 1) 153 7
AN (Se.4.6.3.1 ~Sc.4.6.3.7), Sc.4.6.3.6
(30 mg) £l £ HPLC( ZJiE-7K ,20% ) , 1581k &
P16(1 mg) . Sc.5(11.6 g) 155647 RP-C ot LIH
7K (5% ~100% ) B B2 BEMiAS 3 8 A~2H 43 (Se. 5.1
~Sc.5.8), Sc.5.3(1.4 g)# Sephadex LH-20 ( HH
Fit) et A 3 3 N 2H 4> (Se. 5.3.1 ~Se. 5.3.3),
Sc.5.3.2(300 mg) 2 -1l & HPLC ( B i-7K ,45%
(& 5% R ) ) 13 B 59 4(4.9 mg) 5(7.1
mg) 17(1.8 mg) 18(1.9 mg) .20(1 mg) .23(1.1
mg), Sc.5.4(200 mg) %4 Sephadex LH-20 ( H i) ¢
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ek g 455 3 A4 (Se.5.4.1 ~Se.5.4.3) , Se.
5.4.2(140 mg) £l % HPLC ( LMi5-/K,28% ) i
il % HPLC( ZHiE-7K ,20% ) 1546549 3(1 mg) . Se.
5.5(1.1 g) £t Sephadex LH-20 ( H %) i 1115 31
344 (Se.5.5.1 ~Se.5.5.3), Se.5.5.3(60
mg) 2> 1fil & HPLC ( B i-7K, 40% ) , 15 24k &)
19(1.6 mg), Sc.5.6(1.9 g) % Sephadex LH-20( H
Jist) BERE L 84S 2 3 204 (Se. 5.6.1 ~ Se. 5. 6.
3)o Se.5.6.2(80 mg) il % HPLC ( & Ji5-K,
28% ) ,1334k-5 ¥ 21(18.6 mg) 22(1.1 mg) . Sc.
6(2.3 g) £ Sephadex LH-20 ( H1 %) BEJE i k15 2] 3
ANHA (Se. 6.1 ~Se. 6.3), Sc. 6.1(1.5 g) &
Sephadex LH-20( HHi) BEf it 155 5 141453 (Sc. 6.
1.1 ~Sc.6.1.5), Sc.6.1.2 2|4 HPLC ( H -
7K ,60% ) F2f il & HPLC ( L Mi-/K ,45% ) 15 34k &
Y 2(34.4 mg),

3 HEWERE

LEWM1 TEEVRARY, UV (MeOH) A,
(log &) 277(2.49),203(3.84) nm. [a]7-82.9(c
3.30, MeOH), CD ( MeOH) Ag277 + 0. 21, Ag203-
0.60, M"”C NMR,DEPT i & & 43 ¥ 5 i [ m/z:
261.1208 [ M + Na] " (caled for C,, Hg NaN,O,,
261.1210) I @b & 9 1 194531 €, H, N, 0,
(NEFEEHRS) . kAP 1 ' H NMR 3% i XA
AR HEAES(6,5.49,d,] = 4.9 Hz;8,4.46,
dd,J = 9.5,2.4 Hz;6,4.40,t,] = 8.1 Hz) , &%
XA —ANHIREES (8,1.17,t,] = 7.1 Hz), 1k
A1 (7 C NMR J& DEPT i (£ 1) #8449 1
T AL 6 A7 B L, 3 TR L M 2 ANk
(2 MREL) o DA A5 55 SRRt B8 SR &
W1 AT BB A R R , . B T g2 iR
RN &2 a0 AR i N f e 7/ W DR T TEA 1B 54
Z & ok 2D NMR (KB 1) # — 2 &
iy, ' H-'"HCOSY i & 7~ H-1/H-2/H-3/H4, H-6/H-
7/H-8/H9 F1 H-1"/H2"#12¢ , iy i v] LAFf € C-1-C-
2-C-3-C4 4% ,C-6-C-7-C-8-C-9 HEF C-1"-C2" 5k A7
£, HMBC jEW] LI S| H-1 5 C-3 Fi1 C4 #5¢, H-2
5 C4 M6, H3 5 C-5 #X,H4 5 C-5(5,168.5)
A, H-6 5 C-8 F1 C9 A&, H-7 5 C9 #%&,H-8
5 C-10(8,169.9) 41X, H-1"5 C-1 X, H2' 5 C-
VARG, AT a9 1 s 147 F
() S & A IO Y PR - — Bk A& 1 B9 AH

XiH AT ok ROESY 3% (18] 1) 8. ek 1
() ROESY ] LI 8] H4/H9 F H4/H-2'#)iL
REAIOGAR S, HH L S A5 9 1 AR Ay 2 T i
1S, 4R* 9R* & 1R" ,4S",95" ,
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Nt — 0 E AL S Y 2 X R B, FRATTX AL
Y1 RHE TR (B3LYP/6-311 + G
(2d,p)//B3LYP/6-311G(d,p) ,MeOH) {14 T 18,
4R 9R F 1R,4S,9S {y ECD 3%, 45 R R U5 1Y
1R ,45,9S ) ECD & 54659 1 /9 S5 (EH V) & 84
(E2) e tb &9 1 M4EXT ALY 1R ,4S,9S,
Z AW 1 SIS LIRSS E B 1 8
WwEY, fx 4 (1R,48,9S) -1-ethoxyoctahydro-5H
10H-dipyrrolo [ 1, 2-a; 1, 2'-d ] pyrazine-5, 10-dione,,
o AR UGS B PR ] OB R AL & 1k
A G, RAEI R AT B3R
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F1 L&YW M2 WiRREEREYE (R FE)
Table I 'H and "C NMR data of 1 and 2( methanol-d, )
1¢ 217
Position Position
Sy ¢ S 8¢
1 5.49(d,4.9) 87.6d 1 3.69(dd,11.6,4.5) 62.1t
2 1.89(m) 31.5 1 3.66(dd,11.6,6.0)
1.80(m) 2 3.87(m) 56.9 d
3 2.51(m) 25.0t 3 4.07(t-like,7.0) 73.6 d
2.34(m) 4 5.48(dd,15.4,7.0) 131.1d
4 4.46(dd,9.5,2.4) 60.2 d 5 5.70(dt,15.4,7.0) 134.6 d
5 168.5 s 6 2.04(m) 33.4t
6 3.50(m) 46.4 d 7 1.38(m) 30.3 t¢
7 2.01(m) 24.2t 8 1.30( overlap) 30.4 ¢
1.95(m) 9 1.30(overlap) 30.5 ¢
8 2.28(m) 28.3 t 10 1.30( overlap) 30.6 ¢
2.14(m) 11 1.30( overlap) 30.7 ¢
9 4.40(t-like,8.1) 61.2 d 12 1.30 overlap) 33.11
10 169.9 s 13 1.30( overlap) 23.7t
17 3.67(m) 65.3 t 14 0.90(t,7.0) 14.5 g
3.62(m) 17 173.3 s
29 1.17(t,7.1) 15.5q 27 1.95(s) 22.8 q
1-OH° 4.49(brs)
2-NH* 7.51(d,8.5)
3-OH° 4.83(brd,2.7)

Note ; 800 MHz for 'H NMR and 200 MHz for ' C NMR ;*600 MHz for ' H NMR and 150 MHz for '*C NMR ; *Recorded in DMSO-dj ; *Signals that might

be interchanged.
— R H] LC-MS E )ik b 59 1 & S E T
A BEEA | E AR R AN T i —42
(e SRR & 1 a7 —4
AU B 4t AT A5 1 B R w0 2 B 4
BRI FR KPR BT, 2R 3

HEW2 HEBARELR, UV(MeOH) A,
(log &) 203(3.75) nm. [a]}-32.9(c 2. 85,
MeOH), CD ( MeOH) Ag£203-2. 24, " C NMR.
DEPT % % 55 43 #e Bt 1% [ m/z:308.2202 [M + Na ] *
(caled for C,, H,;, NaNO,,308.2196) | #fi B4 54 2
153N CoHy NO; CRIIAIEE Sy 2) o fbE 9 2
(9 H NMR 5% 5 X A7 P WU S f5 5 (8,5, 48,
dd,J = 15.4,7.0 Hz;8,5.70,dt,J] = 15.4,7.0
Hz) IRUEE A% J = 15.4 Hz A 4fEWHZ A R
OB, S XA A RS E 5 (8,0.90,t,J =
7.0 Hz;6,1.95,s) , #EI H b — A~ 13 537 F &L
P . A4 2 197 C NMR J DEPT % (£ 1) 45

2 AN 9 AN 4 AU R S 1 A2t (i
), RLEBOE S Sk goR ' g B 4R R A A 2
GNP HERY RN E VE7/ B et 7/ P R DR A TEey )
A JEGE o 2D NMR (B 1) # — 2 i &
%, 'H-"HCOSY ¥ & /5 H-1/H-2/H-3/H-4/H-5/H-
6/H-7 F1 H-13/H-14 #H¢, i I AT LA#R & C-1-C-2-
C-3-C4-C-5-C-6-C-7 £ F1 C-13-C-14 % B9 /£ 1, 1M
TE Oy 1. 30 A5 FE &, B i Jo ik 245 th A W
HMBC 7] LIA #] H-2 5 C-1"#15¢, H-3 5 C-1 4
*,H4 5 C-6 #H%,H-5 5 C-3 fi1 C-7 fH=¢,H-6 5
C-8 #H5¢,H-14 5 C-12 fHC,8,1. 30 G5 H S,
H 8.30.4 ~33. 1 AR HES N C8 5 C-
12 2Z [l 2 b 0 B R g D 6% . RIELL A5 B,
ATE G Y 2 (TS . C-2 A1 C-3 BYAHXTHY
RURTiE st H-3 (A5 40 7. 0 Hz 5, 4 threo 53
fatk . EW 2 HAAEP AT, B AR ROESY
i ( DMSO-d, ) Th ] LA ] H-1/H-3, H-1/3-0OH, H-
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1/7H4 it H-3/7H-5 BAHSC (R 5, (HH T e €2
1 C-3 WX B R B . FoA TR B Herb i R ik
F/NIr TS AR R 28 AN W) AR B Y S M e AL
WA il , AT Y 2 22 AT TR o), 4
REFFNE T B LB — 0, ML, R B
FELMH [ a]5-32.9 (e 2. 85, MeOH) , WL 54 2
I S U ALY/ < { I DG N 8 - S 3
a2 BT A BRI AT XS HE, 65 44 4 threo-N-
((4E)-1,3-dihydroxytetradec-4-en-2-yl ) acetamide ,

EW3  KEAKRY, H NMR (400 MHz,
MeOD) 8:7.41 (2H,d,J = 7.4 Hz,H2" ,H6"),
7.30(2H,t,J = 7.4 Hz,H-3" /H-5"),7.22(1H,t,J
= 7.4 Hz, H4") ,6.64 (1H,d,J = 15.9 Hz, H-
3'),6.33 (1H,dt,J = 15.9,6.0 Hz, H-2"),4.18
(2H,d,J = 6.0 Hz,H-1") ,3.79(1H,m,H-2),3.57
(2H,m,H-1),3.49(2H,d,J = 6.0 Hz,H-3);"C
NMR (150 MHz,MeOD) §:138.2(C-1"),133.6(C-
3),129.6(C-2",C-6"),128.7(C2"),127.5(C-
3",C-5"),127.1(C4"),72.9(C-1"),72.7(C-3),
72.3(C-2),64.5(C-1) . A FSCERBORL, LB L
B A SCRR S AR — 3, Mt A 3 O 3-
[ (3-phenyl-2E-propen-1-yl) oxy ] -1 ,2-propanediol ,

&M FEREAKOIRY, H NMR (400 MHz,
MeOD) 6:8.21 (1H,d,J = 8.0 Hz, H6"),7.80
(1H,t,J = 8.0 Hz,H4'),7.63(1H,d,J = 8.0
Hz,H-3"),7.50 (1H,t,J = 8.0 Hz, H-5"),4.19
(2H,t,J = 7.9 Hz,H-1),3.19(2H,t,J = 7.9 Hz,
H-3),2.30 (2H, m, H2);"” € NMR (150 MHz,
MeOD) 6:156.3 (C-2"),132.1(C-6"), 128.9 ( C-
17),128.5(C4"),122.3(C-5") ,117.3(C-3"),63.7
(C-1),34.7(C2),26.8(C3). LA E%dwfn
mR X RE AR — 8K, BoH e L A 4 R 3-(2-
hydroxyphenyl ) -1-propanol,

E&W S #EEIRY, H NMR (400 MHz,
MeOD) 6:7.08 ~7.27(4H,m,H-3",H4' H-5", H-
6'),4.66(1H,t,J = 6.0 Hz,H-2),3.60(2H,d,J
= 6.0 Hz,H-1),2.63(2H,q,J = 7.6 Hz,H-1"),
1.22(3H,t,J = 7.6 Hz, H2");” C NMR ( 150
MHz,MeOD) §:145.5(C-1"),143.2(C-2"),129.3
(C-3"),128.0(C4"),126.9(C-5"),124.8(C-6"),
76.1(C-2),68.8(C-1),29.9(C-1"),16.2(C2"),
DA F B0 A0 Sk e o B AR — 5 e L A 5
A 1-(2-ethylphenyl ) -1 ,2-ethanediol ,

wEWw 6 T RARY), H NMR (400 MHz,
MeOD) 8:7.61(1H,d,J = 8.1 Hz,H-6),7.45(1H,
d,J = 8.1 Hz,H-3),7.27(1H,t,J = 7.5 Hz, H-
4),7.10(1H,t,J = 7.5Hz,H-5),3.66(2H,t,J =
7.1Hz,H-2") ,3.04 (2H,t,J = 7.1Hz,H-1");"C
NMR (150 MHz, MeOD) 6:171.8 (C-1"),142.3(C-
2),134.5(C4),131.6(C-1),131.2(C-6),128. 4
(C-3),126.1(C-5),62.3(C2"),36.1(C-1"), Lk
AR S Sk R X IR AR — B, i
&4 6 Sh 2-(2-hydroxyethyl ) benzoic acid,

e 7 [ BARE R, H NMR (400
MHz,MeOD) §:7.41 (2H,d,J = 7.5 Hz,H2' H-
6'),7.34 (2H,t,J = 7.5 Hz, H3' H-5'),7.26
(1H,dd,J = 7.5 Hz,H4') ,4.63(1H,d,J = 6.3
Hz,H-1),3.76(1H td,J = 6.3,4.0 Hz,H-2) ,3. 64
(2H,d,J = 4.0 Hz,H-3);"” C NMR (150 MHz,
MeOD) §:141.6 (C-1"),129.0(C-3",C-5"),128.7
(C-2",C-6"),127.1(C4"),77.4(C-1),74.1(C-2),
63.8(C-3) . LAl Hidfa A1 SClikt ™) xR A — 2k, ik
WEMEM 7 7 1-phenyl-1,2 ,3-propanetriol ,

W& 8 T ikY), H NMR (400 MHz,
MeOD) §:7.36 (2H,d,J = 7.4 Hz,H2' H-6'),
7.31(2H,t,J] = 7.4 Hz,H-3' H-5"),7.23(1H,dd,
J = 7.4 Hz,H4') 4.49(1H,d,J] = 5.2 Hz,H-1),
3.85(1H, m,H2),1.11 (3H,d,J = 6.4 Hz, H-
3);”C NMR (150 MHz, MeOD) §:141.2 (C-1"),
128.7(C-3",C-5"),128.1 (C-2",C-6"), 126.8 ( C-
4"),76.4(C-1),70.1(C-2),19.4(C-3), DI ¥R
FISCHR R BRIEAR— 35, B 2 L A% 8 4 1-phe-
nyl-1,2-propanediol ,

WEW 9 [ BAREKR,'H NMR (400
MHz,MeOD) §:7.48 (2H,d,J = 7.2 Hz,H2' H-
6'),7.36 (2H,t,J = 7.2 Hz, H3' H-=5'),7.30
(1H,t,J = 7.2 Hz,H4'),5.01 (1H,s,H-1);"C
NMR (150 MHz, MeOD) §:178.9(C-2),139.2( C-
1'),128.5(C-3",C-5"),127.8 (C=2",C-6"),127.3
(C47),75.0(C-1) o A1 %38 Fn SRR 3o BE A
— 3, M EAEY 9 N 1-phenyl-1-hydroxy acetic
acid, B[l mandelic acid,

& 10 & {4&,'H NMR (400 MHz,
MeOD) §:7.02(2H,d,J = 8.4 Hz,H2' ,H6'),
6.69(2H,d,J = 8.4 Hz,H-3' ,H-5") ,4.29(1H,t, J
= 4.9 Hz, H-3),2.95(2H,d, J = 4.9 Hz,H-2);
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“C NMR (150 MHz, MeOD) §:178.1(C-1),157.8
(C4"),136.7(C-1"),117.1(C-2",C-6"),116. 8( C-
3,C5"),72.1(C-3),46.0(C-2) . DL I ¥ Fnc
Wk ot HE AR — B0, R 2 1k 59 10 Sy 3-hydroxy-
3-(4-hydroxyphenyl ) propanoic acid,

wEw 11 EE kY, H NMR (400 MHz,
MeOD) §:7.33 (2H,d,J = 7.2 Hz,H-2' ,H6"),
7.30(2H,d,J = 7.2 Hz,H-3",H-5"),7.25(1H,t, J
= 7.2 Hz, H4') ,3.60(2H,t, / = 5.8 Hz,H-3),
3.30(2H,t, J = 5.8 Hz, H2),3.53 (1H, s, H-
1");”C NMR (150 MHz, MeOD) §:173.6(C-1),
140.8(C-1"),128.7 (C-3",C-5"),127.1 (C=2', C-
6'),126.3(C4"),34.1(C-3),31.5(C-2),52.4(C-
1) o DA BB A Scik > xf B A — 2, Mo 2 Ak
49 11 4 methyl 3-phenylpropanoate

wEWw 12 EERRY,'H NMR (400 MHz,
MeOD) 6:7.00(2H,d,J = 8.4 Hz, H2' H6'),
6.68(2H,d,J = 8.4 Hz,H-3',H-5"),3.63(3H,s,
H-1"),2.81(2H,t, J = 7.6 Hz,H-3) ,2.56(2H,1,
J = 7.6 Hz,H-2) ;" C NMR (150 MHz, MeOD) §:
173.5(C-1),156.8(C4"),135.7(C-1"),129. 8 (C-
2',C6"),116.2(C-3",C-5"),34.5(C-3),32.0(C-
2),52.3(C-1") o Ak Hode Anscik ™ xf B AR —
B, B0 2 65 W 12 24 methyl 3-(4-hydroxyphenyl )
propanoate

wEWw 13 EERkY,'H NMR (400 MHz,
MeOD) §:7.01 (2H,d,J = 8.4 Hz, H2' ,H6'),
6.68(2H,d,J = 8.4 Hz,H-3',H-5") ,4.08(2H,q,
J =7.1Hz,H-1"),2.80(2H,t, J = 7.6 Hz,H-3),
2.55(2H,t, J = 7.6 Hz,H2),1.19(3H,t,] = 7.6
Hz,H-2") ;"”C NMR(150 MHz,MeOD) §:173. 4(C-
1),156.7(C4"),135.6(C-1"),129.6(C-2",C-6"),
116.1(C-3",C-5") ,34.3(C-3),29.8(C-2) ,60. 8( C-
1"),13.8(C-2") o PRGSO 5 Semkge > xt
ML A — 3, w2 b &9 13 f ethyl 3-(4-
hydroxyphenyl ) propanoate ,

& 14 & Ek,"H NMR (400 MHz,
MeOD) §:7.87(2H,d,J = 8.8 Hz,H-2 ,H-6),6.82
(2H,d,J = 8.8 Hz,H-3,H-5),4.31(2H,q, J =
7.1 Hz,H-1") ,1.37(3H,t, J = 7.1 Hz,H2") ;"C
NMR (150 MHz, MeOD) §:165.9(C-1"),163.1( C-
4),132.1(C2,C6),123.4(C-1),116.1(C-3, C-
5),60.5(C-1"),14.2(C2") o DA I Hidhs A 3c ik

Xof BB — 30, Mo 2 L5 ) 14 28 4-hydroxybenzoic
acid ethyl ester,

wE&Ww 15 [HEEA,'H NMR (400 MHz,
MeOD) 6:7.30(2H,d,J = 7.1 Hz,H2 ,H-6),7.25
(2H,t,J = 7.1 Hz,H-3,H-5),7.23(1H,dd,J =
7.1 Hz,H4),3.51 (3H, s, H-1") ;" C NMR ( 150
MHz,MeOD) §:167.8 (C-1"),133.4(C4),131.2
(C-1),129.5(C-2,C-6),129.0(C-3,C-5),52.1(C-
1) o DA% A sciik ™ ook e AR — 2, o e A
44 15 °K benzoic acid ester,

& 16 1 [E{K&,'H NMR (400 MHz,
MeOD) 6:7.63 (1H,d,J = 15.9 Hz, H-1"),7.47
(2H,d,J = 8.6 Hz,H-2,H-6),6.82(2H,d,J =
8.6 Hz,H3,H-5),6.34 (1H,d,J = 15.9 Hz, H-
2"),3.77(3H,s,H-1" ) ;*C NMR (150 MHz, MeOD)
5:172.2(C-3"),160.3(C4),145.4 (C-1"),131.2
(C-2,C6),128.5(C-1),117.1(C2"),114.9(C-3,
C-5),56.3(C-1"") . LA_L- %4 Fn Sk ™ % 1R £L A
—5, W B E AL S 16 S ( E) 4-methoxycinnamic
acid,

EW 17 AL & EF K, H NMR (400
MHz,MeOD) §:7.86 (2H,d,J = 8.7 Hz, H2, H-
6),6.81(2H,d,J = 8.7 Hz,H-3,H-5),3.84(3H,
s, H-1");” C NMR (150 MHz, MeOD) §:154.2 ( C-
4),151.0(C-1),117.2(C2,C-6),116.1 (C-3, C-
5),56.7(C-1") o LA L %4 A SC k'™ %) Be A —
B, E LS 17 S 4-methoxyphenol

& 18 {a[& {&,'H NMR (400 MHz,
MeOD) §:9.74(1H,s,H-1"),7.76(2H,d,J = 8.6
Hz,H-2,H-6),6.90 (2H,d,J = 8.6 Hz, H-3, H-
5);”C NMR (150 MHz, MeOD) §.191.2 (C-1"),
164.8(C4),133.9(C-2,C-6),116.7(C-3,C-5),
DAL 53 STk X HR SE AR — B, e AL A
18 /3 4-hydroxybenzaldehyde .,

& 19  # @ E{K,'"H NMR (400 MHz,
MeOD) §:7.03(2H,d,J = 8.6 Hz,H-3,H-5),6.67
(2H,d,J = 8.6 Hz, H2,H-6),1.59 (3H, s, H-
1');”C NMR (150 MHz, MeOD) §:156.5 (C-1),
131.6(C4),130.1(C-3,C-5),116.2(C2,C6),
21.7(C-1") o PR AnSCk ™" ) B8 A — 3, ik
W L5919 Sk 4-methylphenol ,

wEWw20 EERRY,'"H NMR (400 MHz,
MeOD) §.:7.86(2H,d,J = 8.6 Hz,H-3,H-5),6.89



Vol. 29

FEANRREE - AR i A2 A A

729

(2H,d,J = 8.6 Hz,H2 H-6),2.58(3H,s,H2"),
2.54(3H,s,H-1") ;" C NMR (150 MHz, MeOD) §:
193.2(C-1"),143.8(C4),133.9(C-1),128.7(C-
3,C0-5),128.0(C2,C6),25.7(C2"),21.4(C-
1) o R b A seik ) o B AR — B, i Ak
&4 20 A 4-methylacetophenone

&Y 21 [ R E A, H NMR (400
MHz,MeOD) 6:7.89 (2H,d,J = 7.5 Hz, H-2, H-
6),7.44(1H,t,J] = 7.5 Hz,H4),7.32(2H,t,] =
7.5 Hz,H-3,H-5) ;" C NMR (150 MHz, MeOD) §:
169.8(C-1),134.2(C4),130.7(C=2,C-6),128.0
(C-3,C-5) o ALK AnScmkt™) o i A — 2k, ik
e G 21 RHR

W& 22 (a5 SR E R, H NMR (400
MHz,MeOD) §:7.83(1H,d,J = 7.5 Hz,H-6) ,7.26
(1H,t,J] = 7.5 Hz,H4),6.78(1H,d,J = 7.5 Hz,
H-3),6.74(1H,d,J = 7.5 Hz,H-5) ;" C NMR( 150
MHz,MeOD) §:172.5(C-1"),163.2(C-2),136. 1
(C4),131.7(C6),122.1(C-5),117.7 (C-3),
112.8(C-1) , LA FEinscik’ ™ o Bl A — 3,
TR AL W) 22 MR FEOR B R

& 23 g AR E R, 'H NMR (400
MHz,MeOD) §:7.46(1H,d,J = 7.5 Hz,H-6),7. 40
(1H,s,H2),7.23(1H,t,J = 7.5 Hz,H-5),6.94
(IH,d,J = 7.5 Hz,H4);"” C NMR (150 MHz,
MeOD) §:170.5(C-1"),160.2(C-3),131.9(C-1),
129.7(C-5),121.9(C-6),120.8 (C4),116.8 (C-
2) o Rh Bt A Sck > R B — 2, B e e
Y23 Jyla) R FEAH IR
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