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[Abstract | Objective To design and synthesize novel Danshensu derivatives in order to improve their stability and cardio -
protective effect against myocardial ischemia .Methods Novel Danshensu derivatives were synthesized chiefly via esterification,
methoxy phenol hydroxyl protection ,nitration and amine solution reaction . All the target compounds were evaluated their bio -
logical effects on anti-myocardial ischemia with H9¢Z cells in vitro . Results 15 compounds were synthesized and further con-
firmed by ' H NMR and MS . Pharmacological studies showed that few synthetic derivatives at 5 zmol/L performed a higher bi-
ological effect than Danshensu . Conclusion Most derivatives didnt show the best activity at the chosen concentration gradient
that a further pharmacological trial need to be done .
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A)D s RBL HO9e2 4 (o [ L2 B 4 i BT ) ; DM SO
(Amresco 23 A)) s JEEE i (Gibeo 24 F)) s PSR
G R RF 2 b h 25 S Bt ).,

2 FHik

2.1 FHREHAMGESR RS EAEYH
ERBELE WLIA 3,
21.1 FZEWEEOREI 7E 100 ml RERE

0 0
: 0" b H,C0 _ 0
: :
o ’ .00 o

2
0
. 1,00 .
> OH
1,00 N0,
418

B3 #HEFSETEMNE RS
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CH:O0H),' H NMR (300 MHz, acetone-ds ): o
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2.96 (m,1H).2.79 (m,1H),
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1H),6.67 (s,1H),4.46 (dd, J=7.1,3.5 Hz,
1H).3.97 (d, J=6.3 Hz,6H).,3.62 (dd., J=
13.8,3.4 Hz,1H),3.19 (dd, J=13.8,7.3 Hz.,
1H),2.88 (d,J=4.8 Hz,3H),
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57.66 (s ,1H),6.87 (s, 1H),4.90 (d, J=6.3 Hz,2H),4.11~3.74 (m,18 h),3.717~3.50 (m,
5 7TH),2.92 (dd,J=13.1,9.2 Hz,2H), W 55.6% , mp 48.1~59.9 C ,[a ' = —36.0°(c=0.01,
CH30H),MS (ESI): m/z 359.18[M+ H]"

87.56 (s,1H),7.11 (s,1H),6.88 (s,1H),4.50 (s,1H),3.98 (d,J=9.6 Hz,6H),3.74 (s,2H),
3.65 (d.J=13.0 Hz,1H),3.48 (s,2H),3.23 (dd, J=13.5,6.4 Hz,1H), YW *K 59.2% , mp
133.0~134.1 C ,[a Jf’= —17.1°(¢=0. 01 ,CH30H), MS (ESI): m/z 315.03[M+H ]’

07.64 (d,J=5.8 Hz,1H),6.87 (d,J=3.0 Hz,1H),4.99~4.76 (m,1H),3.96 (dd, J=10.3,

OH
. o H/\/ou
; N
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2.4 Hz,6H),3.82 (t,J=5.3 Hz,3H),3.67~3.46 (m,3H),3.23 (s,2H),3.05 (s,1H),2.95~
| 2.83 (m,1H), WK 71.1% , [«]p’= —50.5"(¢=0.01,CH;0H), MS (ESI): m/z 329.23[ M+

87.55 (s,1H),6.85 (s,1H),6.75 (s,1H),4.93 (s,1H),4.48~4.35 (m,1H),3.96 (d,J=
11.4 Hz,6H),3. 64 (dd,J=13.9,4.1 Hz,1H),3.56 (s,2H),3.22 (dd,J=13.9,6.6 Hz,1H),1.71
(s,1H),1.34~1.20 (m,7H), WF 64.6% , mp 47.2~54.6 C,[a]f’ = +12.3°(c=0.01,

CH30H).MS (ESD): m/z 343.30[M+H]"
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&Ex1)
L&Y R '"H NMR (300 M Hz,CDCls, TMS ,ppm)
SN 87.63 (d,J=5.1 Hz,1H),7.41~7.28 (m,3H),7.25~7.16 (m ,2H),6.86 (d,J=11.3 Hz,1H),
0 5.11~4.76 (m,2H),4.71~4. 42 (m,1H),3.95 (dd, J=10.3,3.5 Hz,7H),3.86~~3.60 (m,5H),
3.59-3.26 (m,2H),2.90 (ddd, J=23.3,13.3,9.5 Hz,2H), ##* 73.5% ., mp 52.1~63.5 C,
o [aJf’= —29.0°(¢=0.01 ,CHs0H), MS (ESI): m/z 405. 30[M~+H J'
SN O 57,60 (d.J=6.2 Hs 1TH).7.46 (s.1H).6.82 (s.1H).4.93 (s.1H) 4. 37 (s.1H).3.88 (d.J=
10 H 13.7 Hz.6H),3.75 (s,1H),3.627~3.09 (m,6H),3.03 (dd,J=13.1,8.7 Hz,1H), W& 77.0% ,
o mp 100.2~101.9 °C ,[aJ’= +0.8°(c=0.01 ,CHs0H), MS (ESD): m/z 345. 30[M+H]"
58.16 (s,1H),7.54 (s,2H),7.17 (ddd, J=9.5,5.1,1.0 Hz,3H),6. 95 (ddd ,J=8.5,5.1,3.5 Hz,
u 57N 3H).6.86 (s.3H).4.51~4.34 (m.2H).3.95 (d.J=5.0 Hz,13H).3.80 (d,J=3.6 Hz.2H).
;ﬁN A 3.68~3.46 (m,9H),3.237~2.96 (m,9H), WK 50.7% , mp 117.1~121.5 C,[aJf’ = +9.9°
H (¢=0.01,CH30H), MS (ESI): m/z 381. 34[M+H]"
87.54 (s,1H),7.37~7.28 (m,3H),7.23~7.15 (m,2H),6.99 (s,1H),6.85 (s,1H),4.52 (dd,
1 ~N J=6.3,3.1 Hz,1H),4.48 (dd, J=6.1,3.2 Hz,2H),3.91 (d, J=20.9 Hz,6H),3.67 (dd, J=
H 13.9,3.9 Hz,1H),3.23 (dd,J=13.9,7.0 Hz,1H), Y% 83.1% , mp 126.3~128.6 ‘C,[a i’ =
+37.4°(¢=0.01,CHs0H), MS (ESI); m/z 361.37[M+ H ]!
R 87.54 (s,1H),7.18 (dd.J=8.5.5.4 Hz,2H),7.00 (t,J=8.7 Hz,3H),6.85 (s,1H),5. 35 (s,
3 e’{N 1H),4.50 (dd,J=7.1,3.8 Hz,1H),4.44 (d, J=6.0 Hz,2H),3.92 (d, J=13.6 Hz,6H),3.65
& (dd,J=13.9,3.8 Hz,1H),3.22 (dd, J=13.9,7.1 Hz,1H), WK 74.7% , mp 173.9~175.8 C,
F [alf’= +32.8°(¢=0.01,CH30H), MS (ESI): m/z 379.28[M+H]"
57.54 (s,1H),7.07 (d, J=6.0 Hz,1H),6.96 (dt,J=7.6,3.9 Hz,2H),6.91~6.80 (m,2H),
4 e’{l\' B 453 (dd, J=6.9,4.0 Hz,1H) 4. 50~4. 43 (m.2H).3.91 (d,J=22.4 Hz.6H),3.66 (dt,J=9.5,
i 4.7 Hz,1H).3.24 (dd,J=13.9.7.0 Hz,1H), Y3 69.4% , mp 115.8~118.6 C.,[aJp' = +
29.0°(¢=0.01,CH30H), MS (ESI): m/z 379. 32[M+H]"
87.57 (s,1H),7.207~6.90 (m ,4H),6.87 (s,1H),5.37 (s,1H),4.54 (dd,J=7.0,3.8 Hz,1H),
Is (*{N B 445 (4, J=6.2 Hz.2H).3.95 (d,J=14.6 Hz,6H).3.69 (dd,J=13.9.3.8 Hz.1H).3.26 (dd,
i J=13.9,7.1 Hz ,1H), I3 84.6% , mp 164.5~169.5 C,[a]p’= +16.1°(¢=0.01,CH30H),
FMS (ESD: m/z397.35[M+H]"
87.53 (s,1H),7.31 (d,J=6.8 Hz,1H),7.25~7.12 (m,3H),6.85 (s,1H),6.67 (s,1H),4.39
16 (dd,J=7.5,3.6 Hz,1H),3.94 (d, J=4.2 Hz,6H),3.67-3.39 (m,3H),3.12 (dd, J=13.8,
?{ ) 7.5 Hz,0H),2.81 (1,J=6.9 Hz ,2H), W& 76.3% , mp 111.2~116.3 C,[af’= +20.9°(c=
N 0.01,CHs0H), MS (ESD: m/z 375.34[M~+H ]’
87.57 (s,1H),6.95 (s,1H),4. 44 (dd,J=8.6,3.8 Hz,1H),3.97 (d,J=10.6 Hz,6H),3.65 (dd,
17 \ J=13.8,3.7 Hz,1H),3.52 (dd, J=11.1,5.7 Hz,2H),3.21 (dd, J=13.8,8.6 Hz,5H),2.99~
2.73 (m,6H),1.17 (1, J=7.2 Hz,5H), W% 68.7% ., P= 46.7(c=0.01, . MS
e){v/\/NV (m,6H) (tsJ { Hz,5H), I %, [eJit= + (e CH;0H), MS
H (EST): m/z 370. 3[M+H]
| 87.55 (s,1H),6.90 (s,1H),4.42 (dd,J=8.2,4.0 Hz,1H),3.95 (d,J=8.6 Hz,6H),3.61 (dd,
18 5 X J=13.8,4.0 Hz,1H),3.50~3.41 (m,2H),3.21 (dd,J=13.7,8.2 Hz,2H),2.63 (t,J=5.9 Hz,
ﬁ/\/ ~ 2H),2.37 (s,5H), W& 77.3% , mp 55.2~63.5 C,[aJp’= +4.8 (¢=0.01,CH;0H), MS

(ESD): m/z 342.38[M+H "
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Mass Spectrom , 1997, 8(6) . 671-672.
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