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[ Abstract |
synthesized with substituted benzaldehyde reduced by sodium borohydride as a starting material and reacted with

Objective  To synthesize the analogues of salidroside. Methods  Aglycons were
acetobromo glucose , acetobromo galactose and acetobromo xylose , respectively, to produce acetyl glycoside which
turned into glycoside after its acetyl was deprived. Results  About 21 analogues of salidroside, including 3A,
to 3G, ,3A, to 3G, and 3A; to 3G, ,were successfully synthesized. CA and Scifinder structure retrieval showed
that the synthesized compounds were novel compounds except for 3A,,3A,,3B,,3B,,3F, and 3G,. Their
structures were confirmed by MS and 'H-NMR. Conclusion  The synthetic method we used is suitable for the
synthesis of salidroside analogues.
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1.2 #% 2-(2-H S BE AL ) Y BE-B-D- 2 M 1T (3A, ), 1 &4,

DUBUAR R BB J5URE, 28 B0 Ak A3 )5, 20 30l 5 TR 2
T (R0 2 FLBE K BE) 2 Koenigs-Knorr 3B 1k, 2
JB8 L WS J5 A BT . T AR5 U A 1 TR
12,1 AU 2 e i il a8 ( LATRAR DY 2wk 25y 491
200 ml =3, HLA 80 ml(0. 84 mol) oK LERREF, VKAKBEITT
SEASIH N 20 T R AR, iR 5 min J5 LA 20 g(0. 112 mol )
TooK D-A%E , 58 f5 AR SEEHE 20 min, 2 J5 FIR N 2 h,
S IEWRABI A VKK o T B LA 23 ife A B0 56 1 L R TEF o IR
Yrze AL AR e A 1, K TR 30 °C L TR
7 h fE|H AR B-D-H LW FIME 34.8 g, I 87% .

7.2 g LLBEETE T 80 ml YKESER Y, T ok F & A

14.4 ml JRZE PEHREETE 20 CLUF M e fm = B2 h,
U LT BT R A AR o i b R AR e
A 32 g(72 mmol) B-D- . LA AT WE , 25 TR N 4 ho B SR i
FH 250 ml CH, CL# %, {5IA 250 ml vk 4> B LR, A
NaHCO, % 2 P 1, 4 A1 NaCl Bk %, T H53 %. W E % B
CH,Cl, , oK LA FI AR 19.7 o, 0% 87%
1.2.2 2A~2G &K HL20 mmol 1A ~1G ¥ F 50 ml H
e, =3 C R4t mA 0. 37 g(10 mmol ) NaBH, 4 £E 4 +f
30 min, TLC Wil 52 Ry 564 o B BOSETRABIA 250 ml 7K 5, F HCL
WAk % pH =7, CH, Cl, 2 1 3 3R, & JF 2 UM, 0 ok 48, 159
2A ~2G,

SRRSO EE (2A) (AL R 2. 73 g, IR 99% . 4B H

AR EE(2B) AR 2.74 ¢, Uk% 99.3% . 3,4-W.
TABEEREL(2C) AR 2. 98 g, R 98% . 2,4- 4
FERPEL(2D) AR 3,32 g, 3R 98. 8% . 3,4- F AL
RHEE(2E) : (L@ AR 3. 33 g, IR 99% . 45 il ik 4%
(2F) : H AR 3.55 g, WL 97% o X fil 28 I EE(26) « f 8
L 14 3.62 ¢, % 99%
1.2.3 3A, ~3G,1IE K #: 4 mmol 2A ~2G F1 5 mmol J&
TRPUZ B EE TF 20 ml Jo/k CH,CL A 2 g Bt iy 44
Gy F O B FE 30 min J5 A 1.4 g Ag, CO,, i % 2 B
26 h, TUE, IR ZERRE RIS TG ORERCRY B, BB T 20 ml
HEErh 2 NS4 0.1 g HEEEAMY 10 ml HI RSV,
AREEBEFE 2 b WE AR BRI R S AT A 3 4 545 3A, ~ 3G,

W% 65% ,Rf =0.5(CHCL: CH;OH =5:1), 2-(4-F 435
55) FEE-B-D-A 4 M T (3B, ), I [ {4, W3 65% ,RI = 0.5
(CHCL,: CH,OH =5:1), 2-(3,4-T H &L 5L) H 3L-p-D-
A (3C)) , O A [E A, I % 70% ,RE = 0. 3( CHCL, : CH,
OH=5:1), 2-(2,4-HI UL ) FHBL-B-D- A A i1 (3D, )
BRI, I 60% ,Rf =0.4( CHCl,: CH,OH =8:1) , 2-(3,4-—
HARUHE A ) TP R -B-D- A A M1 (3K, ), LT A, % 64%
Rf=0.4(CHCl,: CH,OH =8: 1) ,

2-(2-fE AL AL ) Y JE-B-D-RG AT (F, ) , e A, die
60% ,Rf =0.3( CHCL,: CH,OH =5:1) ,

2-(4-fiE B EL ) FHBL-B-D- A AT HE 17 (G, ) , PB4, i3
60% ,Rf =0.3( CHClL,: CH,OH =5:1) ,

1.2.4 3A, ~3G,E MK H5E M 3A, ~3G MLk, g
RTINS 2A ~26 G— 25| AR 3A, ~3G,,
2-(2-WAR AR AL ) H JE-B-D-LFLBE 1T (3A,) , 1 A [EK,
W% 65% ,Rf =0. 4 (CHCL,: CH,OH =5:1), 2-(4-F &I
HE) WAE-B-D-2KFLBE T (3B,) , s (il 4%, Yo% 62% ,Rf =0. 5
(CHCL: CH,OH =5:1) , 2-(3,4-F Ff — 4 JLHE3E ) /I 3L-p-D-2f
FUBELF(3C,) , (I A, 2% 69% ,Rf =0. 3 ( CHCL,: CH, OH =
5:1) 0 2-(2,4-THIR R AL ) W AE-B-D-2R FLIHH (3D, ) , B3¢
AR W% 60% ,RE =0.4( CHCL: CH;OH =8:1) , 2-(3,4- 4
FEARIE ) HAE-B-D-2PFUBE 1 (3E, ) , I i A, fe 3 64% ,Rf =
0.4(CHCL,: CH;OH =8: 1), 2-(2-ffAEA A ) F Be-B-D-2L 20
T (3F,) B4 R 60% ,Rf =0. 3 (CHCL,: CH;OH =5:1) ,
2-(4-fy B R AL ) W AE-B-D-2R FUME 1 (3G,) , 1 [ i, i %
70% ,Rf =0.3( CHCL,: CH,OH =5:1) ,
1.2.5 3A, ~3G, G SEM3A, ~3G MM %, ik
ROBARES 2A ~26 L— R HN BB 3A; ~36;.

2-(2- WA LA ) BT JE-B-D-AME 17 (3A,) , SR, Mg
65% ,Rf =0.2( CHCl,: CH;OH =15:1), 2-(4-H A5 5L) H
BL-B-D-AMEH (3B,) , Sl [ {4 , W% 63% ,Rf =0. 2 ( CHCL,:
CH,OH =15: 1), 2-(3,4-T i S SE 5L ) HJE-B-D-A
(3C,) , (IR, 1% 70% ,Rf =0.3( CHCl,: CH,OH =12: 1) ,
2-(2,4- T AR AR ) HUE-B-D- AR (3D; ), AR, iR

HO
- —
()RR 2, B A% 4l Ag,CO, D 3A,-3G,
(2)CH; OH/CH,ONa i 0/\@R
OH
OH

\ cHo NaBH,
N / \ CH,OH
R CH;0H o /\ /
1A~G 2A~2G

HO.
HO o —
(ORI Z - LA Ag,CO, 0/\<:> 3A3G
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60% ,Rf =0.25(CHCl,: CH;OH =12: 1), 2-(3,4-—H &3¢
2 #HR

3 1 3E-B-D-A M AF (3E, ), 11 € [ 4, i % 59% , Rf = 0. 2
(CHCL: CH, OH = 12: 1), 2-(2-fi§ 3£ 48 38 ) I 35-B-D-A M 1
(3F,) , JR [ A, g 2% 57% Rf =0.22( CHCl,: CH;OH =9:1) ,
2-(4-HEAIE) HIE-B-D-AMFHF (3G, ) , (1€ 1k, We % 64%

Rf=0.25(CHCl,: CH,OH =8:1) ,

*1

SITE 2L M S, &ad CA R Scifinder BEAT 24544 £
i, BE R 3A, (34, 3B, 3B, 3F, 3G, SMENH LA Y.
B PRILEE A a1,

Birt S MM 7R B R RIS RE

G

e

AP (%)

AT

B EdE ("HNMR/ ESIMS)

3A,

3B,

3¢,

3D,

3E,

3F,

3G,

3A,

3B,

HO,

OH o

OH
HO.

e
o o

OH
HO,

OH <)/\</

OF \—/

OH o

OH

OH

HO,

64.

64.

66.

59.

63.

58.

59.

64.

61.

3 H A E A 121 ~122 C

5 B E A 114 ~ 115 C

5 I aEAK 153 ~ 154 C

3 BIERAR

4 1 [E A 153 ~ 154 °C

2 A [ 128 ~129 °C

4 I a[E A 159 ~ 160 °C

4 {0 [E A 141 ~ 142 C

6 [HEGE A 148 ~ 149 °C

THNMR ( Sppm) :3. 24 ~ 3. 37 (m, 4H, H-2, H3, H4, H5) ,3. 69 (dd,
1H,H-6a,]; =5.5 Hz ,J, =12 Hz) ,3.82(s,3H, — OCH;) ,3.89(1H, d,
—CHPh',J= 12 Hz),4.38(d, 1H, H6b,J =8 Hz),4. 74 (d, 1H,
—CHPh,J=12.5 Hz),4.93(d,1H,H-1,] = 12.5 Hz),6.93(d,2H,
Ph'.J=6.5 Hz),7.26(d,2H,Ph’,] =8.5 Hz) . ESIMS(m/z):323. 1
(M +Na)

THNMR (8ppm) :3. 21 ~3.35(m,4H ,H-2,H-3, H4,H-5),3.69(dd,
1H,H-6a,], =5.5 Hz,J, =11.5 Hz) ,3.78(s,3H, - OCH;) ,3.89(1H,
d, ~CHPh',J = 14 Hz) ,4.32(d,1H,H-6b,] =7.5 Hz) ,4.60(d, 1H,
—CHPh',J =11 Hz) ,4.85(d,1H,H-1,J =11.5 Hz) ,6.88(d,2H,Ph’,
J=6.5Hz),7.34(d,2H,Ph’,] =9 Hz) ; ESIMS(m/z) :323. 1(M +Na)

THNMR(3ppm) :3. 21 ~3.35 (m,4H, H-2, H-3, H4,H5),3. 68 (dd,
IH,H-6a,], =5.5 Hz,J, =12 Hz),3.89(d, 1H, - CHPh’,J =12 Hz) ,
4.14(d,1H,H-6b,] =7.5 Hz) ,4.57(d,1H, - CHPh',J =11. 5 Hz),
4.81(d,1H,H-1,] =11.5 Hz),5.92(s,2H, - CH, - ) ,6.76 (d, 1H,
Ph',8 Hz),6.87(d,1H,Ph’',8 Hz),6.95(s,1H ,Ph'). ESIMS(m/z):
337.1(M +Na)

THNMR (8ppm) :3.20 ~3.35(m,4H,H-2,H-3,H4 H-5) ,3.70(dd, 1H,
H-6a,],=5.5 Hz,], =12 Hz) 3.82(d,6H,2 x —OCH,,J =10.5 Hz) 3. 88
(d,1H, - CHPh',J =12 Hz) ,4.34(d,1H,H-6b,] =8 Hz) ,4.66(d,1H,
—CHPh',J=11.5 Hz),4.84 (d,1H, H-1,] = 12 Hz),6. 50 (m, 1H,
Ph'),7.32(d,2H,Ph’,8 Hz) ., ESIMS(m/z):353.1(M +Na)

THNMR(8ppm) :3. 23 ~3. 35 (m,4H, H-2, H-3, H4, H5),3. 68 (dd,
IH,H-6a,], =5.5 Hz,J, =12 Hz) ,3.83(d,1H, — CHPh', 10 Hz) ,3.90
(d,6H,2x —OCH;,J =12 Hz) ,4.32(d,1H,H-6b,] =7.5 Hz) ,4.62
(d,1H, -CHPh',J =11.5 Hz),4.85(d, 1H,H-1,11.5 Hz),6.90(d,
IH,Ph',J =8.5 Hz),6.94(d,1H,Ph’,J =8 Hz),7.09(s,1H,Ph’),
ESIMS(m/z) :353. 1 (M + Na)

THNMR (8ppm) :3. 30 ~ 3. 40 (m,4H, H2, H3, H4, H-5),3. 68 (dd,
IH,H-6a,], =5.5 Hz,], =12 Hz),3.88(d,1H, - CHPh',J =12 Hz) ,
4.43(d,1H,H-6b,J =8 Hz),5.08(d,H, - CHPh',J = 13 Hz),5.28
(d,1H,H-1,J =13 Hz),7.51(t,1H,Pk’,J =7 Hz),7.71(m,H,Ph’),
8.02(d,1H,Ph’,J =8 Hz),8.07(d,1H,Ph’,] =9.5 Hz) . ESIMS(m/z):
338.1(M +Na)

THNMR ( 8ppm) :3.27 ~3.37 (m,4H, H-2,H-3, H4,H-5),3. 65 (dd,
IH,H-6a,], =5.5 Hz,J, =12.5 Hz) ,3.89(d,1H, — CHPh',J =11.5 Hz)
4.39(d,1H,H-6b,] =8 Hz) ,4.80(d,1H, - CHPh’,] =13.5 Hz),5. 06
(d,1H,H-1,] =13.5 Hz),7.72(d,2H,Ph’,J =8.5 Hz) ,8.21 (d,2H,
Ph',) =8.5 Hz) , ESIMS(m/z) :338.1(M +Na)

THNMR ( Sppm) :3. 45 ~ 3. 52 (m, 4H, H-2, H3, H4, H5) ,3. 76 (dd,
1H,H-6a,], =5.5 Hz ,J, =11 Hz) ,3.82(s,3H, - OCH;) ,3. 84(1H,d,
_CHPh,J =4 Hz),4.34(d, 1H, H6b,] = 8 Hz),4. 74 (d, 1H,
—CHPh',J =12.5 Hz) ,4.92(d,1H,H-1,] =13 Hz) ,6.92(d,2H, Ph’,
J=5.5Hz),7.25(d,2H,Ph’,] =9.5 Hz) , ESIMS(m/z):323.1(M +
Na)

THNMR (8ppm) :3. 43 ~3.57 (m,4H, H-2,H-3, H4,H-5) ,3. 74 (dd,
1H,H-6a,]; =5.5 Hz,J, =11.5 Hz) ,3.78(s,3H, - OCH;) ,3.83(1H,
d, —CHPW,] =4 Hz),4.28 (d, 1H,H6b,] =8 Hz),4.59 (d, 1H,
_CHPh',J =9 Hz) ,4.85(d,1H,H-1,] =11.5 Hz) ,6.88(d,2H,Ph’,
J=8.5Hz),7.33(d,2H,Ph’,] =8.5 Hz) , ESIMS(m/z) :323.1(M + Na)
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KR (%)

AR

Wikt ("HNMR/ ESIMS)

3D,

3F,

3F,

3A,

3B;

3G,

3D,

HO,

o

OH

OH

HO,

)
o

OH

o ¢}
oH } © o=

~

\(o

OH

67.6

59.3

58.2

69.3

64.4

62.6

68.6

58.2

58.4

[ 5 [ 143 ~ 144 C

B

P4 [ 139 ~ 140 °C

LEEEIN

Bk 171 ~ 172 C

LN

B 120 ~ 121 C

A fE A 116 ~117 C

LEEZIN

F & {4 89 ~90 C

THNMR (8ppm) :3. 44 ~3. 58 (m,4H, H2, H3, H4, H5) 3. 75 (dd,
IH,H6a,), =5 Hz,J, =11.5 Hz),3.89(d,1H, — CHPh',] = 10 Hz),
4.27(d,1H,H-6b,] =8 Hz) ,4.57(d,1H, —CHPh',] =11.5 Hz) ,4.81
(d,1H,H-1,] =11.5 Hz),5.92(s,2H, - CH, - ) ,6.75(d, 1H, Ph',
8 Hz) .6.86(d,1H,Ph'.8 Hz).6.96(s,1H.Ph'), ESIMS(m/z):337. 1
(M +Na)

lHNMR(Bppm) :3.44 ~3.56(m,4H,4H,H-2,H-3, H4,H-5) ,3. 74
(dd,1H,H-6a,], =5.5 Hz,J, = 11 Hz) ,3.79(d,6H,2 x - OCH; ] =
10.5 Hz),3. 83 (d, 1H, — CHPh',] =5 Hz),4.30 (d, 1H, H-6b,] =
9 Hz),4.65(d,1H, — CHPh',J = 11.5 Hz) ,4.84(d, 1H,H-1,] = 12 Hz),
6.49(m,1H,Ph'),7.33(d,2H, Ph',8. 5 Hz), ESIMS (m/z):353. 1
(M +Na)

THNMR (8ppm) : 3. 43 ~3. 50 (m,4H,4H, H-2, H3, H4, H5) ,3. 74
(dd,1H,H-6a,], =5 Hz,J,=11.5 Hz),3.79(d,1H, - CHPh',7 Hz) ,
3.83(d,6H,2 x —OCH;_ J =10 Hz) ,4.28(d,1H, - CHPh',J =8 Hz),
4.62(d,1H,H-6b,] =11.5 Hz) ,4.85(d,1H,H-1,12 Hz) ,6.92(d,1H,
Ph',J =8.5 Hz) ,6.94(d,1H,Ph’,J =8 Hz),7.09(d,1H,Ph’,2 Hz),
ESIMS(m/z) :353. 1 (M + Na)

THNMR (8ppm) : 3. 34 ~ 3. 52 (m,4H,4H, H-2, H3, H4, H5) , 3. 68
(dd,1H,H-6a,], =5.5 Hz,J, =12 Hz) ,4.13(d,1H,CHPh’, ] =7 Hz) ,
4.39(d,1H,H-6b,J =8 Hz),5.09(d,1H,CHPh',J =13.5 Hz),5.27
(d,1H,H-1,J =10.5 Hz) ,7.50(t,1H,Ph’,] =7.5 Hz) ,7.71 (m,1H) ,
8.05(d,2H,Ph’,] =8 Hz),8.07(d,1H,J =9.5 Hz), ESIMS(m/z):
338.1(M +Na)

THNMR (8ppm) : 3. 47 ~ 3. 55 (m,4H,4H, H-2, H3, H4, H5) ,3. 72
(dd,1H,H-6a,], =5 Hz,J, =12 Hz),3.85(d,1H,CHPh',J =8 Hz) ,
4.35(d,1H,H-6b,J =8 Hz) ,4.81(d,H,CHPh',J = 13.5 Hz),5.05
(d,1H,H-1,J =13.5 Hz),7.67(d,2H,Ph’,J =8.5 Hz),8.20(d,2H,
Ph',J =8.5 Hz) ., ESIMS(m/z) :338.1(M +Na)

THNMR ( 8ppm) :3.23 (m,1H) ,3.33(m,1H),3.55(m,1H),3. 82 (s,
3H, -OCH3) ,3.88(dd,1H,H-5a,J; =5 Hz ,J, =11.5 Hz) ,4.32(d,
IH, -CHPh' ,J =7.5 Hz) ,4.53(1H,d,H-5b,J =12.5 Hz) ,4.68(d,
I1H, - CHPh',] =12 Hz) ,4.85(d, 1H,H-1,] = 10 Hz) ,6.93 (m,Ph’),
7.26(m,Ph’) ,7.44(d,2H,] =7 Hz) , ESIMS(m/z):309.1(M +K)

'THNMR (8ppm) :3. 19 (m,1H) ,3.31(m,1H),3.51 (m,1H),3.78 (s,
3H, - OCH,),3.88(dd,1H,HSa,J, =5 Hz ,J, = 11.5 Hz) ,4.27(d,
IH, —CHPh' ,J=7.5 Hz) ,4.54(1H,d,H-5b,J = 11 Hz) .4.65(d,1H,
—CHPh',J =11.5 Hz) ,4.77(d,1H,H-1,] =11.5 Hz) ,6.88(d,J =8.5 Hz,
Ph'),7.31(d,] =8.5 Hz,Ph’ ), ESIMS(m/z) :293.1(M + Na)

"HNMR ( 8ppm) :3.20(m,1H) ,3.29(m,1H) ,3.50(m,1H) ,3.88(dd,1H,
H-5a,),=5.5 Hz ,J, = 11.5 Hz) ,4.26(d, 1H, - CHPY' ,J =7.5 Hz),
4.52(1H,d,H-5b,J =11.5 Hz) ,4.62(d,1H, - CHPh',] =12 Hz) ,4.73
(d,1H,H-1,J =11.5 Hz),5.92(s,2H, -CH, - ) ,6.76(m,1H,Ph"),
6.83(d,IH,Ph’,J =8 Hz),6.93(d,1H ,Ph’,J =6.5 Hz), ESIMS
(m/7) :323. 1(M +K)

'"HNMR (8ppm) :3.20(m,1H),3.31(m,1H),3.58(m,1H),3.80(d,
6H,2 x —OCH3,J =12 Hz) ,3.88(dd,1H,H-5a,], =5.5 Hz,J, =11.5 Hz),
3.88(d,1H, -CHPh',J =12 Hz) ,4.29(d,1H, - CHPh',] =7.5 Hz),
4.45(d,1H,H-5b 1 =12.5 Hz) ,4.55(d, 1H, - CHPh',] =12 Hz),
4.77(d,1H,H-1,] =12 Hz) ,6.50(m, 1H,Ph’) ,7.29(d,2H,Ph’ 8.5 Hz)
ESIMS(m/z) :323. 1(M +Na)

THNMR (8ppm) :3.21(m,1H),3.33 (m,1H),3.50(m,1H),3.83(d,
6H,2 x —OCH;,] =8 Hz) ,3.88(dd,1H,H-5a,], =5.5 Hz,J, =11.5 Hz) ,
4.27(d,1H, - CHPh',] =7.5 Hz) ,4.48(d,1H,H-5b,J = 12 Hz) ,4.56
(d,1H, —CHPh' ,J =12 Hz),4.78(d,1H,H-1,] =12 Hz),6.91(m,
1H,Ph'),7.06(m,1H,Ph’) ., ESIMS(m/z):323.1(M +Na)
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G ERLi] K= (%) AL P B ("HNMR/ ESIMS)
ON THNMR (8ppm) :3.22(m,1H),3.31(m,1H),3.51 (m,1H),3.88(dd,
/_O /7 \ 1H,H-5a,], =5.5 Hz,J, =11.5 Hz) ,4.37(d,1H, - CHPh’,J =7 Hz),
\
2 . . 5.03(d,1H,H-5b,J =13 Hz),5.10(d,1H, - CHPh' ,J =13 Hz),5.19
3F 0 O 55.3 ) 129 ~130 C ’
3 KUH ) - e (d,1H,H-1,] =15 Hz),7.51(d,1H,Ph’,] =8 Hz),7.71(d,1H,Ph’,

Or

OH

(0} / \\\
‘ O/\</ NO,
364" OH 63.4 {0 [ {4 137 ~ 138 C
q _

OH

J=8 Hz),7.99(d,1H,Ph’,] =7.2 Hz) ,8.07(d,1H,Ph’,] =7.5 Hz) .,
ESIMS(m/z) ;303.1(M +Na).

THNMR (8ppm) :3.21(m,1H) ,3.31(m,1H),3.52(m,1H) ,3.89(dd,
1H,H-5a,], =5.5 Hz,J, =11.5 Hz) ,4.34(d,1H, - CHPh',J =7 Hz) ,
4.68(d,1H,H-5b,] =13.5 Hz) ,4.78(d,1H, - CHPh' ,] =13.5 Hz),
4.97(d,1H,H-1,J =13.5 Hz) ,7.65(1,2H,Ph’,J =9 Hz),8.21(t,2H,
Ph',J =8.5 Hz) ., ESIMS(m/z) :303.1(M +Na)
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3 it
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