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Abstract: Physalis pubescens is used as both food and medicine over 1 200 years. From the phytochemical view, the second
metabolites such as flavonoids, sterols, phenylpropanoids, alkaloids, fatty acid and so on have been reported from this species. And this
plant shows the activities of antitumor, antimicrobial, anti-oxidant, diuresis, immunosuppressive and so on in the recent studies. This
paper reviews the researches on the chemical constituents and pharmacological activities of this plant in recent 30 years, by which the
prospect of development and utilization of P. pubescens could be prospected. It provides the reference for the further rational
development and comprehensive utilization of the resources of P. pubescens.
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R1 EBRRPHERNELSY

Table 1 Flavonoids in P. pubescens

5 WA YA FR AR AL SCHR

1 MR R=R;=R4=R¢=R;=OH, R,=Rs=H 24

2 37- LR E R,=R;=R4=R,=OH, R,=Rs=H, R¢=OCHj; 24

3 & R;=R,=R¢=R,=OH, R,=R;=Rs=H 24

4 3,7,3-=FIREH R 3% R,=R;=R¢=0CHj3, R,=Rs=H, R,=R,~OH 24

5 3,7-HIELLZEm R,=R¢=OCH3, R,=R;=Rs=H, R,~R;=OH 24

6 7-FAkILZm R;=OCHj3, R,=R;=Rs=H, R;=R=R,=OH 24

7 3A4-= WA R,=R,=R¢=0CH;, R,=H, R;=Rs;=R;=OH 24

8 FRFLLH Y T i R;=R4;=R=0OCH3;, R,=Rs=R;=0OH, R;=H 24

9 I&EH R,=R¢=R;=0H, R,=R;=Rs=H, R,=OCH; 24
10 Pk R,=R,=OCHj;, R,=Rs=H, Ry=R¢=R,=OH 24
11 BRI TETHINE A R=R,=R4=0CH3, R3=R¢=R;,=0H, Rs=H 24
12 53,5-=#3-3,7,4"- — FE JL I R;=R,=R¢=0CHj3, R,=H, R;=Rs=R,=OH 25
13 3,5-F0k-3,7,4- = A ST R;=R4=R=OCHj3, Ry=Rs=H, Ry=R;=OH 26
14 3,53 4-PUSRHE-7-H 4 L 3 R,=0CHj3, R,=H, R;=R,~Rs=R~R,=OH 26
15 NS R=R;=R4=R;=OH, R,=Rs=Rs=H 27
16 7,3 4"-=FHEH R 3% R,=R;=R,=OCHj3, R,=Rs=H, R=R,~OH 27
17 54-TFFE-3,7- AL R,=Rs=OCH;, R,=R,=H, R;=R¢=OH 27
18 & EHIME R;=R,=R;=0H, R,=Rs=R¢=H, R;=0CHj, 28
19 3'-methoxy-ombuine R;=R;=R4=0CHj;, R,=Rs=H, R¢=R,=OH 29
20 i ER-3-O-B-D-IL G o 4 W L R,=R;=R4=R,=OH, R,=Rs=H, R¢=0Glc 28
21 LA -3-H A BE-7- AR R;=ORha, R,=R;=Rs=H, R;=R,=0H, Rc=0Glc 26
22 1L AsW-7-0-a-L- R 4ERETY R,=ORha, R,=R;=Rs=H, R,=R;=R,=OH 26
23 IIZEW-3-0-a-L- RASHEFF R,=R,=R;=OH, R,=R;=R;=H, Rc=ORha 26
24 (L2 HY-7-0-p-D-H % B -3-0-p-D-H BB HE-(1-2)--D-  R;=0Glc, R,=R;=Rs=H, R;=R,=OH, R=0Glc-Glc 26

AT 2—1)
25 WIZEm-3-0-B-D-2FFLBEY R,=R,=R,=OH, R,=R;=Rs=H, R&=0Gal 26
26 LIZEW-3-0-B-D- R T R,=R,;=R,=OH, R,=R;=Rs=H, R=0Glc 26
27 Wit ER-3-0-B-D-Hi A B R,=R;=R,=R,=OH, R,=Rs=H, R=0Glc 26
28 Hit &-3-0-B-D-2LFLBEEF R,=R;=R;=R;=OH, R,=Rs=H, R¢=0Gal 26
29 Mt Bz 2 3-0-B-D-AH IR B S AH B R,=R;=R,=R,=OH, R,=Rs=H, Rc=OAra 26
30 Hit #E-3-0-0-L- AR TY R,=R;=R,=R,=OH, R,=Rs=H, R=ORha 26
31 AT R;=R;=R,=R;=OH, R,=Rs=H, R=0Glc-Glc (6—1) 26
32 iR ER-3,5,7- = AU E-3-O- B-D- N IR 4 45 B R,=R;=Rs=R¢=R,=OCHj, R,=H, R;=0Glc 28
33 i ER-3-0-(6"-0- s SO A SLIERL)-B-D-E M i 8 - R=R=Ry=R,=OH, R=Rs=H, Re=OGlc-COO-CHCH- 28
C¢Hs;OH

34 ILWERE-3-0-B-D-EEEFT R,=R,=R,=OH, R,=R;=Rs=H, Rs=orutinoside 28
35 44T FRAE WAL HE 28
36 BERLKRF-T-O-B-D-Hi % HE 1 -4"-O-a-L- WA (1-52)- 26

B-D-Hil B
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Fig. 1 Structures of compounds 1—36
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®2 EBRRPENNBEELSY
Table 2 Withanolides in P. pubescens
Fes WEYATR R | WEWARE SR
37  withaferin A 30 53 (20S5,22R,24R,258,265)-15a-acetoxy-5,603:22, 6
38  pubesenolide 30 26-diepoxy-3p,48,24,25,26-pentahydroxy-
39  pubesenolide triacetate 30 ergost-1-one
40  physalolactone B 30 54 (20S,22R,24R,258,26R)-150-acetoxy-5,63:22, 6
41  deacetylphysalolactone B 31 26-diepoxy-3p3,48,-24,25,26-pentahydroxy-
42  physalolactone B monoacetate 30 ergost-1-one
43 pubescenin 32 55 (20S,22R,24S8,258,26R)-150-acetoxy-60-chloro- 6
44 physapubescin A 29 22,26:24,25-diepoxy-4p,5p,26-trihydroxyergost-
45  physapubescin B 29 2-en-1-one
46  physapubescin C 29 56 EBRKES A 26
47  physapubescin G 33 57  nic-2 lactone 32
48  physapubescin H 33 58  physapubescin E 33
49  physapubescin | 33 59  26S-physapubescin F 33
50  (20S,22R,24S,25S,26R)-150-acetoxy-5,6p:22,26: 6 60  26R-physapubescin F 33
24,25-triepoxy-26-methoxy-4f-hydroxyergost- 61 (20S,22R,24R,255,26R)-22,26-epoxy-24,26- 33
2-en-1-one dimethoxy-1a,3p,25-trihydroxyergost-5-ene
51 (20S,22R,24R,25S,265)-15a-acetoxy-5,68:22,26- 32 62  philadephicalactones A 26
diepoxy-24-methoxy-4f,25,26-trihydr- 63  physapubescin D 29
oxyergost-2-en-1-one 64  nic-2 32
52 (208,22R,24R,25S,26R)-150-acetoxy-5,60:22,26- 32 65  phyalin P 34

diepoxy-24-methoxy-4f,25,26-trihydroxyergost-

2-en-1-one
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R,0
38 R;=H, R,=H, Ry=B-CH,OH, R,;=p-H
39 R;=Ac, Ry=Ac, Ry=p-CH,0Ac, R,=B-H 44 R;=0-O0CH;, Ry=H, Ry=a-H
40 R,=Ac, Ry=H, Ry=p-CH;, R,=-OH 45 R;=B-O0CH;, R,=H, Ry=a-H
41 RIZRZ:H, R3:B—CH3, R4:ﬁ-OH 46 R]:H, RZZG-OAC, R}Zﬁ-H
42 R1=Ac, Ry=Ac, Ry=B-CH3, R;=B-OH

Ry

OH

51 Ry=0-OH, R,=CH;
OH 52 R,=p-OH, R,=CHj
53 R1=u—OH, RZ:H
54 R[ZB-OH, R2:H

R,

H

47 48 Rj=a-H, R,=OH, R3=R4=p-CH3
49 R;=a-OAc, Ry=OH, R3=R,=B-CH;
50 R;=B-H, R,=OCH;, R3=R,=a-CHj

@]
T
il

58 R]z :O, R2:ﬁ>OH

59 R]:u-OH, Rf[&—OH

60 R,=p-OH, Ry=p-OH

61 R;=B-OCHj, R,=0-OCHj

66 R;=OH R,=H 68 Rj=H
67 R;=H R,=OH 69 R;=Glc

2 L&Y 37~69 HILEHY
Fig. 2 Structures of compounds 37—69
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Fig. 3 Structures of compounds 70—83
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Fig. 4 Structures of compounds 84—90
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Table 3 Other constituents in P. pubescens

5 ReL A SRR | TS B4R SCHR
91  20,38,23-=FHE-12-45-28-F R 12 | 109 blumenol A 12

92 FLFEIA 12 | 110 3,5- 32 Kk-y-ntbm i 24

93 HkLHEHED 12 | 111 3,5-ZFR -2 5% B oyt e P 24

94 MM 12 | 112 2-F8 HHE-5- SR HE -y -l e el 24

95 Wk 12 | 113 S5-3I 2Fm 24

96 3-FAE Kh-d- SR LI I 24 | 114 danielone 29

97 3,4 FRFRHR 24 | 115 4-hydroxy-5-methoxy benzaldehyde 29

98 AR 26 | 116 5-F% H SO 28

99 TR 26 | 117 o TG 36

100 3EH#R 26 | 118 3-PE-4- A LR T 36

101 BEIIER 26 | 119 5-hydroxybenzaldehyde 29

102 B-D-HHG I 6 28 B 4L 2 T 2 PRI 12 | 120 4-methyl phenol 29

103 AN A 26 | 121 BEKMER 24

104 HWA N B 26 | 122 3,6,11-=H3}-3-$2KE-1,6E,10-+ B = 45-8-O-p-D- % E1r 26

105 C-FE WS 37 | 123 NBERA CNEERE 35

106 T —fg-H3ETARE 37 | 124 5,5'-diisobutoxy-2,2'-bifuran 29

107 ZHEEWN T 37 | 125 TRk 35

108 iR £ 1 37
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Fig. 5 Structures of other constituents in P. pubescens (91—125)
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