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Research advances on iridoids of Scrophularia ningpoensis
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Abstract: Iridoid compounds are one of the main active components of Xuanshen (Scrophulariae Radix), which were divided into two
categories: iridoid glycosides and non-glucosylated iridoids according to their chemical structures. We speculated the possible
biosynthesis pathway of iridoid glycosides in S. ningpoensis. It was speculated that the decarboxylated iridoid pathway was the main
biosynthesis pathway of iridoid glycosides in S. ningpoensis. Relevant studies have shown that components such as harpagide,
harpagoside, and aucubin play an important role in anti-cerebral ischemia, hypoglycemia, and the protection of cardiomyocytes. While
the pharmacological effects of most iridoid glycosides are still not clear. This paper reviews the literature on types, biosynthesis
techniques and pharmacological effects of iridoid compounds in S. ningpoensis, in order to provide a reference for its development and
application.
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Fig. 1 Parent nucleus structures of iridoid glycosides in S.
Radix
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Fig. 2 Number of various iridoids in S. Radix

®1 ZEHhUHERIEERLED
Table 1 Iridoids glycosides in S. Radix

5 HE AR ik ik M5 WE AR sl Ok
1 G C24H30011 2 13 6"-O-B-Mt i & hi s AR AT Cs0Hx016 13
2 REy CisH24010 2 14 6"-0-0-D- MW 7 % Bl Ay EEL A C30HaO16 14
3 6-0-o-D-MEWG FLE G AR C30HaoO16 6 15 6"-O-WnmEmERs CuH3O1 14
4 8-O-Q-F A REERREE e CasH30012 6 16 6"-O-FZRREA gy CsH2013 14
5 8-O-FIZAmAG L F CasH3013 6 17 6"-O-WEEHEEH CuH30012 14
6 mBEF A CisH2409 7 18 6-0-LBiAEm O CoHnOn 15
7 8-O-(p-coumaroyl) harpagide C24H30012 8 19 6-0-IIHERE B CauH300u 16
8  8-O-(threo-2,3-dihydroxyl-3-phenyl- Ca24H32013 9 20  6-0O-B-glucosylharpagide CuH015 11

propionoyl) harpagide 21 ningposide [ C30H40016 8
9  8-O-caffeoylharpagide C24H30013 10 22 ningposide II C30H40016 8
10 6-O-B-glucosylharpagide C2H34015 11 23 8-cpiloganin Ci7H26010 7
11 dihydro-harpagide CisHa6010 11 24 8-epiloganic acid CigHO010 7
12 8-O-(o-coumaroyl)harpagide CaaH30012 12 25  scrophularianoid A CosH30012 17
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26  stegioside III CisHxuO10 18 39 scrophuloside B CaoHagO1s 24
27 lamiol CisH20v 18 40  scrophuloside A4 CuHsoOw 24
28  scrophulariosid C24H28010 13 41  scropolioside B CaHaO17 24
29 HUE R Ci5H2010 7 4 FE Ci5H»019 7
30 Hkm S CisH209 7 43 6-O-methylcatalpol CiHuOw0 11
31  scrophulninoside A C20H23010 19 44 6-0-0-L-(2"-O-feruloyl) rhamnosylcatalpol ~ C31HaO16 13
32 wleTHE Ci7H24010 20 45 HEEE A CaH3O15 7
33 6-0-o-L-thamnopyranosylaucubin ~ C21H32013 20 46  dihydrocatalpol CisH24010 7
34 6-O-methylaucubin Ci16H2409 21 47  3,4-dihydromethylcatalpol Ci6H26010 11
35 curostoside CasHasOni 2 48 4-hydroxy-6-O-methylcatalpol CisHasOn 11
36 scrophuloside A2 CxHa017 11 49  WIZBIA CisHuOs 25
37  scrophuloside A5 C33HuO017 11 50 WZSEB C1sH240s 25
38  scropolioside A C3sHuaO13 23
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Fig. 3 Cyclopentane iridoid glycosides in S. Radix
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Fig. 4 7,8-Cyclopentene iridoid glycosides in S. Radix
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) 0
Glc—OHzCﬂ) HOHzCﬂ)
- HT:
H = H H

Ll CH,0-Gle
49 50
E6 ZEPERUBEBIEEXNLEY
Fig. 6 Variant iridoid glycosides in S. Radix
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Table 2 Non-glucosylated iridoids

%5 A4 R gl
51  buergerinin B CoH1405 16
52 ningpogenin CoH1403 25
53 iridolactone CoH1204 26
54 ningpogeniridoid CuHisOs 26
55 1p,6p-dimethoxy-dihydrocatalpolgenin CuHisOs 26
56  1B-hydroxy-6p-methoxy- CioHiOs 26
dihydrocatalpolgenin
57  lo-hydroxy-63-methoxy- CioHiOs 26
dihydrocatalpolgenin
58  pedicularis lactone CoH1204 26
59  1-ethyoxyl-3-hydroxy-2,3-seconingpogenin CiiH2004 26
60  ningpopyrroside A CisHiNOs 26
61  ningpopyrroside B Ci3Hi9NOs 26
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Fig. 7 Non-glucosylated iridoids in S. Radix
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Fig. 8 Speculation on biosynthesis pathway of iridoid glycosides in S. Radix
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Fig. 9 Mechanism of pharmacological action of harpagide and harpagoside
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