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Abstract: As major active components of the plant of Guttiferae family, polycyclic polyprenylated acylphoroglucinols (PPAPs) have
become a hot topic in natural product studies for their novel structures and varied bioactivities such as antibacterial, antiviral, antitumor,
and antidepressant activities. In this paper, the chemical structures and bioactivities of 226 natural PPAPs have been summarized. It
may provide the reference for the further studies of PPAPs.
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Fig. 1 Structures of type A, B, and C PPAPs
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Fig.2 Structures of five main skeletons of PPAPs
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Fig. 3 Structures of isoprenyl, geranyl, isogeranyl, and

m-isogeranyl groups

2 £RIkE PPAPs

BNIKEE PPAPs BHZE AL S 1 ANk
WA, MWHETC RIS YRE, A [7.3.1.1.0]
A 331112 FE2E (K 4). XRUEYHHARZ,
M1996 FE 1 A B AT & NIk 2 PPAPs
plukenetione A (1) Y5 Clusia plukenetii 17} 25135
24, H 13 MEEEREEARE. JoH 2
[7.3.1.1.0] ‘4811 PPAPs, M 2000 %F sampsonione I

(3) V\TEe5H Hypericum sampsonii ARG,
2005 FA XA 1 G RIEA R AT A4
1R SE- 5-(1-F80E-1-HJE £.58)-6,6,13,13-PU I
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Clusia obdeltifolia "W I, Z Ja BT IAR T4
WAYHRIE . Sampsonione I (3) BEZ A4 NIKe 5t
B NTORRIN NI PE B AL, ) AR A A it 7
(P388) i RIILALHAHER 6.9 ngmL,
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1 R,=R, =isopreny]l
2 R;=geranyl, R, =isoprenyl

3 R,=geranyl, R,=MeC=CH, R; =OH
4 R,=isoprenyl, R,=CMeOH, R; =H

5 R,=geranyl, R,=isoprenyl
6 R =R, =isopreny]l

7 R=R, =isoprenyl, R;=H
8 R =R, =Rj=isoprenyl

11 R,=w-isogeranyl, R,=isoprenyl, R; =OH, R4 =H
9 10 R=w-isogeranyl, R,=isoprenyl 12 R, =w-isogeranyl, Ry=isoprenyl, R; =H, R, =OH 13

4 ERIkE PPAPs B
Fig. 4 Structures of adamantane type PPAPs

£1 £NIkEE PPAPs BIHEYISKIE
Table 1 Plant origins of adamantane type PPAPs

T AR /E B SCHK
1 plukenetione A Clusia plukenetii 6
2 otogirinin A Hypericum erectum 12
3 sampsonione | JLE
4 1 R -5 (1 1 - R 3R 2. 3)-6,6,13, 13-4 FR L PYFA[7.3.1% 079 Clusia obdeltifolia

+PUkE-2,12,14- =1
5 sampsonione J JCE 9
6 28,29-epoxyplukenetione A Clusia havetiodes var. stenocarpa 10
7 sampsonione Q JLE 5
8 hyperandrone A Hypericum androsaemum 13
9 sinaicinone Hypericum sinaicum 14
10 (+)-garcinialiptone A EHEA 15
11 (—)-garcinialiptone A E[FSEREN 15
12 garciniagifolone A VR AT ¥ 16
13 hyperibone K Rk 422 Bk 17

&) sampsoniones C~H (17~22) BY, ixubfp &
WAL IR AT AR G 55T R T 1 ASHT I Tk
o WIEMJLEE, M H. sampsonii F5rE5E T 5
A AL &) hypersampsone A~E (23~27)

S HEHRZM 1 MMM H. sampsonii W D1
T R3S hypersampsone G (28) 1,

hypersampsone 1. J Al L (29, 30 #135) 2%, i%Hf
FONRIERIN T — R R L - oe R S 14k
&) peroxysampsone A H1 B (37 Al 38) 1, ix i
iSRRI 2 A, BRI Clusia
plukenetii 135431 plukenetione C (39) PSHI M

-

Clusia havetiodes ™' 3K #3 1] 33- hydroperoxy-

isoplukenetione C (40) U, HABIRIE %S
A M Clusia obdeltifolia W53 2 % € 1) 7B-H-11-2K
-5 - $235-6,6,10,10- D0 FHRE-1-(3- FF HE-2- T s
By U [7.3.1.00010%7 P k- 2,12,14- =
(31). 8-IKHIftSk-d4a-(1-F23E-1-F 3L £, 36)-7,7- . H
Be13-7 B-FEE2- T L) =3 [43.1.1°°)
$5%-2,9,11- = (36) F1 To-H-1-7 FH -4 34 3E-3-3-
PR3- AL £,3£)-6,6,13,13-PU F - 11-(3-F3k-2-T
W HE)-5-5 24 DU [7.3.1.007.0%) +=4%-2,12-
(16) 27, DUR NIER:G: 2206 Hypericum cohaerens
13 B9 %5 1) hypercohones A~C (32~34) 1, 2%
S WIE R PPAPs ELAARAYS LK 2.
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Fig. 5 Structures of humo-adamantane type PPAPs
%2 EERIKE PPAPs BEKIR
Table 2 Plant origins of humo-adamantane type PPAPs
i ACE ek B ES SCHR

14 R, =isoprenyl, R, = isoprenyl sampsonione A JCE K 20
15 R;=H, R, =isoprenyl sampsonione B JLFEEL 20
16 R,=H,R,=CH,CH,CMe,OH To-H-1- 25 At FE4-$2 36 -3-(3-F23E-3-  Clusia obdeltifolia 27

FHEL T 35)-6,6,13,13-]Y Eﬁﬁ-ll-@-Eﬁ

5k 2- T I R )5-

3.1.0%0%1 +=4%%-2,12- i
17 = phenyl, R, = geranyl, R; = a-CMe,OH, R, =a-H  sampsonione C JCE K 21
18 = phenyl, R, = geranyl, R; = a-CMe=CH,, R; = a-H sampsonione D JLFEEL 21
19 = phenyl, R, = geranyl, R; = O (ketone), R,=a-H  sampsonione E JLFEEL 21
20 = phenyl, R, = geranyl, R; = -CMe,OH, R, =B-H  sampsonione F JLEE 21
21 R;=phenyl, R, =isoprenyl, R; =-CMe,OH, R,=p-H sampsonione G JCEEL 21
22 = phenyl, R, = geranyl, R; =H, R, = p-H sampsonione H JCFEEL 21
23 R1 = i-Pr, R, = geranyl, R; = a-CMe=CH,, Ry = a-H hypersampsone A JCE R 22
24 R;=i-Pr, Ry = geranyl, R; = B-i-Pr, R4 = B-H hypersampsone B JLFHEL 22
25 Ry =i-Pr, Ry = geranyl, R; =H, R, = -H hypersampsone C JLFEEL 22
26 = phenyl, R, = geranyl, R; = 0-i-Pr, Ry = a-H hypersampsone D JLEEL 22
27 = phenyl, R, = geranyl, Ry = p-i-Pr, R, = f-H hypersampsone E JLEEL 22
28 R, =phenyl, R, = geranyl, R; = B-i-Pr, Ry = a-H hypersampsone G JCFEEL 23
29 = phenyl, R, = geranyl, R; =H, Ry =a-H hypersampsone 1 JCE K 24
30 = phenyl, R, = geranyl, R; = B-CMe=CH,, R, = a-H hypersampsone J JLFEEL 24
31 = phenyl, R, = isoprenyl, R; = a-OH, R, = B-H  7B-H-11-2K B i 3E-50-5% Clusia obdeltifolia 27

DU PR - 1-(3- FRE-2- T AR DU

[7.3.1.13110%7] -1-PUke-2,12,14- =
32 = phenyl, R, = isoprenyl, R; = a-CMe,OH, Ry =B3-H hypercohone A Bk 422k 28
33 = phenyl, R, = isoprenyl, R; = B-CMe=CH,, R, = B-H hypercohone B A 22 bk 28
34 = phenyl, R, = geranyl, R; = p-CMe=CH,, R,=p-H  hypercohone C A 22 Bk 28
35 = geranyl, R, = isoprenyl hypersampsone L JLFEEL 24
36 R, =isoprenyl, R, = CMe,OH 8- IR L 1-40-(1-F2%E-1-H 3 4 Clusia obdeltifolia 27

H)-7,7- 13- B-FIE2-T

k) = [43.1.1%%] 42,9,

11-=Hi
37 R, =isoprenyl, R, = f-CMe,O0H, R; = a-H peroxysampsone A JLFEEL 25
38 R, =isoprenyl, R, = a-CMe,OH, R; = 3-H peroxysampsone B JLFHEL 25
39 R, =isoprenyl, R, = B-CMe,OH, R; = a-H plukenetione C Clusia plukenetii 26
40 R;=CH=CHCMe,00H, R, =B-CMe,OH, R;=a-H  33-hydroperoxyisoplukenetione C Clusia  havetiodes 10

var. stenocarpa
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4 2IRE! PPAPs

WRFR T PPAPs & HH I A R TR R =y b i it
&G, HRZE =8 C-3 7RISR 1)
WAL BANKATAD), BRI 23 /N IE 2R 7Y (1)
e (B 6 Ik 3).

R PIRFA Y PPAPs & H A2 T 2008 4F4K
1 1 tomoeone A~H (41~48) 2, HRHALIIR &
(2K =Wy, C-1 A ABEEEEUAR, C-5 0k 2 AN
B, C-3 {7 AR B, (HEA Kk
ETIHERT 1 ANSE TN IO, BN
TCHE MR =) C-3 (B T, I, b &)
46 [AEYETESH, AMEXT KB 41 i 2 Hom il ik
JEIEF] T 6.2 pmol/L, %} KB-C2 Fl K562/Adr 4 i

R, R, R,
41 isopropyl CH; OH 42 isopropyl CH;
43 isopropyl OOH CH, 44 isopropyl OOH
45 isobutyl CH; OH 46 isobutyl CH,
47 isobutyl OOH CH; 48 isobutyl OOH

62a/b

IR TR 5 . 2 Ja XS R &
Wik iE, HLH A C-1 Ak F AR
hyperbeanol A~D (49~52) B, Z W R EUAL Y
harrisotone A~E (53~57) BY, b &4 49 2
H A 1 O A A U T 45 R4 R A T PPAPs
wE. WEDENE FRE, XY RERA
— MM B iEYE. J34b, chipericumin A~D (58~
61) S UL C-5 A7 A FF LN 53 I HE A R R B
7 PPAPs 1h A0, EAL ) 58 1 59 Hi, C-5
TGRS C-6 LRI T 1 ASH IR A o
Hyperielliptone HA (62). HB (63) PPV 2 DL A7 57
RGP XG 2, XX RS —
LR AW X RE 59

52 OOH

63a/b

6 UZIREL PPAPs 454
Fig. 6 Structures of spiro type PPAPs
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%3 IZIRE PPAPs HEHYKIR
Table 3 Plant origins of spiro type PPAPs
i WEYA TR K SCHik
41~48 tomoeone A~H PO 29
49~52 hyperbeanol A~D AL 30
53~57 harrisotone A~E SR PS 31
58~61 chipericumin A~D Hypericum chinense 32
62a/b hyperielliptone HA Hypericum geminiflorun 33
63a/b hyperielliptone HB Hypericum geminiflorun 33

5 [3.3.1] ! PPAPs

HT [3.3.1] % PPAPs £ (1454, A
THEITELRRFIA Y, R a5 AL B il C 2,
AL B & PPAPs £ %, C BUAY 3 Ff. [3.3.1]
1 PPAPs 11, A MAFELEY) 64~136, B MAUHE
&) 137~205, C RAFEILEY) 206~208.
5.1 [3.3.1] A E! PPAPs

A AU [3.3.1] B PPAPs TR WIG—281b &

117~118

115 116

Y, HEHERBELIERAE C-1 7k (B D BTk
R BT H RN, XEWEY C-1 AN
EAREE R, —AE 670 LL L, Izt C-2. 9 fifEfE
WE AL, W) C-1 ML v 6 80, 1X—xd
IREAFER, KT AR A DTS KL,
IXPEIAL S RS R 2 e A e 4 T 48U, A
TS G546 B IE A AR AT I BT H AT O B S E 1 A
4 PPAPs 3L 73 /N, HARZERIILE 7, RIFE N 4.
X

R;

119~120
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122~128 129~131 132~134 135 136
7 [3.3.1] A B PPAPs %14
Fig. 7 Structures of [3.3.1] A type PPAPs
£ 4 AZPPAPs KR
Table 4 Plant origins of [3.3.1] A type PPAPs
'S B AR R B SCHR

64 R; =i-Pr, R, = R3; = R, = isoprenyl hyperforin Alapes:] 34-35
65 R, =s-Bu, R, = R; = R, = isoprenyl adhyperforin TR 36
66 R, =i-Pr, R, =R; =1isoprenyl, R, =H hyperevolutin A Hypericum revolutum 37
67 R; =s-Bu, R, = R3 =isoprenyl, R, = H hyperevolutin B Hypericum revolutum 37
68 R, =Ph, R, = H, R3 = R4 =isoprenyl nemorosone Clusia insignis 38
69 R, = 3-hydroxyphenyl, R, = H, R; = R4 = isoprenyl hydroxynemorosone Clusia nemorosa 38
70 R; =Ph, R, = H, R3 = isogeranyl, R4 = isoprenyl chamone [ Clusia grandiflora 39
71 R, =i-Pr, R, = H, Ry = CH,CH,CMe,OH, R, = garcinielliptone A qEHARA 40

isoprenyl
72 R; =s-Bu, R, = H, R; = isoprenyl, R, = CH,CH,- garcinielliptone D AR 40

CMe,OH
73 R; =s-Bu, R, = H, R; = isoprenyl, Ry = (E)-CH=CH- garcinielliptone F FEEHEA 41

CMe,OH
74 R=H plukenetione D Clusia nemorosa 26,42
75 R=0Ac insignone Clusia insignis 43
76 R, =Ph, R, =isoprenyl, R; = H, Ry = B-CMe,OH  hyperibone G REAL 4 22 Bk 44
77 R, =Ph, R, =isoprenyl, R; = H, R, = 3-CMe,OH  propolone D Cuban propolis 45
78 R, =Ph, R, = CH,CH(OH)CMe=CH,, hyperibone D REAL 4 22 Bk 44

R; =H, Ry = p-CMe,OH
79 R, =i-Pr, R, =isoprenyl, R; = H, Ry = f-CMe,OH garsubellin A Garcinia subelliptica 46
80 R; =5-Bu, R, =isoprenyl, R; =H, Ry=3-CMe,OH  garsubellin B FEHHAR 47
81 R, =i-Pr, R, = R; = isoprenyl, Ry = B-CMe,OH furohyperforin T IER 48
82 R, = i-Pr, R, = R; = isoprenyl, R, = p-CMe,OOH  33-deoxy-33-hydroperoxyfurohyper- 51 i35 49

forin

83 Ry =i-Pr, R, = R3 = isoprenyl, Ry = a-CMe,OH hypercohin E EFE 422tk 50
84 R, =i-Bu, R, = R; = isoprenyl, R, = a-CMe,OH  hypercohin F TEFE 4 221k 50
85 R, = i-Pr, R, = R; = isoprenyl, R4 = B-CMe,OH hypercohin G ERE L2 50
86 R; =Ph, R, = R3 = isoprenyl, R, = f-CMe,OH hypercohin H RG220k 50
87 R, = CH,CH(OH)CMe=CH,, R, = H, Ry = (E)- hyperibone E RER: 4 22 Bk 44

CH=CHCMe,OH
88 R, =isoprenyl, R, = H, R; = (E)-CH=CHCMe,OH hyperibone F REAL 4 22 Bk 44
89 R, =R, =R; = isoprenyl sampsonione K JLE
90 R, =R;=1isoprenyl, R, =H sampsonione L JCEHL
91 R, =i-Pr, R, = p-H, R; = p-CH,0OH hypercohin A R 42 22 B 50
92 R, =Ph, R, =p-H, Ry = p-CH,0H hypercohin B a2k 50
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G ‘5 A A4 TR B SCHR
93 R, =i-Pr, R, = a-H, R; = a-CH,OH hypercohin C NS 22 Bk 50
94 garcinielliptone C AEHAEAR 40
95 EN e Clusia obdeltifolia 8
96 R = B-isoprenyl, R; = phenyl, R, = a-CMe,OH propolone C Cuban propolis 45
97 R = a-isoprenyl, R; = phenyl, R, = a-CMe,OH sampsonione N TLEE 5
98 R = a-(R)-w-isogeranyl, R; = 3,4-dihydroxyphenyl, garcinialiptone C AE AR AR 15
R, = B-CMe,OH
99 R, = 3,4-dihydroxyphenyl, R, = B-(S)-w-isogeranyl garcinielliptone FC R AHRA 51
100 R, =34-dihydroxyphenyl, R, = a-(R)-o-isogeranyl  garcinialiptone D FERMAR 15
101 R, = 3,4-dihydroxyphenyl, R, = (S)-o-isogeranyl  garcinielliptone FC AE AR AR 51
(tautomer)
102 R, =i-Pr, R, =isoprenyl, R; =Ry=H garsubellin D FEEAEA 47
103 R, =s-Bu, R, =isoprenyl, R;=R,=H garsubellin E JERAEA 47
104 R, =Ph,R,=isoprenyl, R;=R,=H hyperibone B R4 4 22 6k 44
105 R, =3,4-dihydroxyphenyl, R, = (R)-isogeranyl, Ry = garcinielliptone FB A EARAR 52
R,=H
106 Ry = s-Bu, R, = R3=isoprenyl, R, = OH hypercohin I NS 22 Bk 50
107 R = geranyl sampsonione M JLHEEL 7
108 R =isoprenyl sampsonione O JLE 5
109 R=i-Pr garsubellin C FER A 46
110 R=Ph hyperibone A b 4 22 Bk 44
111  R=Ph garcinielliptone 1 FE AR 41
112 garcinielliptone I RERG 422 Kk 44
113 R =isogeranyl chamone II Clusia grandiflora 39
114 R =isogeranyl hypersampsone H TLEE 23
115 propolone B Cuban propolis 45
116 15,16-dihydro-16-hydroperoxy-  Clusia havetiodes var. 10
plukenetione F stenocarpa
117 R; =i-Pr, R, = methyl papuaforin B Hypericum papuanum 53
118 R,=Ph scrobiculatone B Clusia scrobiculata 43
119 R=H plukenetione F Clusia plukenetii 26
120 R =isoprenyl hypersampsone F JLE 27
121 plukenetione G Clusia plukenetii 26
122 R, =i-Pr, R, = R; = isoprenyl pyrano [7,28-b] hyperforin pupesl 54
123 R, =Ph, R, = H, R3 = isoprenyl scrobiculatone A Clusia scrobiculata 43
124 R, =1i-Pr, R,=H,R;=CH; papuaforin A Hypericum papuanum 53
125 Ry =s-Bu, R,=H, R3; = CHj; papuaforin C Hypericum papuanum 53
126 R =s-Bu, R,=isoprenyl, R3; = CHj papuaforin D Hypericum papuanum 53
127 R, =i-Pr, R, = isoprenyl, R; = CH; papuaforin E Hypericum papuanum 53
128 R; =s-Bu, R, = R; = isoprenyl hypercohin | RG22 B 50
129 R =Ph, R; = isoprenyl propolone A Cuban propolis 55
130 R =i-Pr, R, = isoprenyl garcinielliptone B FE AR 40
131  R=Ph, R, = geranyl hypersampsone K JLE 24
132 R =R, =isoprenyl, R, = B-isoprenyl 8-hydroxyhyperforin-8,1-hemiacetal 3 IH-3%: 5 49
133 R = CHj, R =isoprenyl, R, = B-isoprenyl hyperibone J B 42 22 Bk 17
134 R =isoprenyl, R; = H, R,= a-(E)-CH,CH=CMeCHO spiranthenone A Spiranthera odoratissima 56
135 oxepahyperforin TR 49
136 garcinielliptone H EIESEERN 41
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5.2 [3.3.1] B Z! PPAPs

[3.3.1] B ! PPAPs HRFE & MESEIE AL C-3 i
I (E 1. C-3/C-4 83 C-3/C-2 HEER 1 MEEE
gER, WRESIAEAE A AR I A S AR . T
(AR S 2R, WS I A B J0 vk 0l i
HMBC fffii€, HEBLRE % 8T R, (2=
DL o FE O o - BT, &7 69 /> B 1 PPAPs
&g e (B8 Mz 5).

53 [3.3.1] C & PPAPs

[3.3.1] C %! PPAPs Hur H4Rki& 3 ML&w
(garcinielliptone K~M, 206~208). 1 ok
KB 2 ANBACEE M B oA, W s
hyperibone B (104). garsubellin C (109) #l
garsubellin D (102) —%{(, Ifj garcinielliptone K
(206) F1 hyperibone B (104) F CDCI; H ik [

NMR H] S AN, X AT 56 W] T garcinielliptone K

166~167

174~193 194

168 169

203

=8

200 201

204 205

[3.3.1] B ! PPAPs 4544

Fig. 8 Structures of [3.3.1] B type PPAPs
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%5 [3.3.1] B E PPAPs HE¥IKIR
Table 5 Plant origins of [3.3.1] B type PPAPs
%5 AEE Ak B Kl SCHR
137 R, = 3,4-dihydroxyphenyl, R, = R; = R, = isoprenyl guttiferone A Symphonia globulifera 57
138 R, = 3,4-dihydroxyphenyl, R, = R, = isoprenyl, R; = w-isogeranyl  guttiferone C Symphonia globulifera 57
139 R, =3,4-dihydroxyphenyl, R, = R4 = isoprenyl, R3 = isogeranyl guttiferone D Symphonia globulifera 57
140 R1 = 3,4-dihydroxyphenyl, R, = isoprenyl, R; = (S)-isogeranyl, R, =H  guttiferone E Garcinia ovalifolia 57
141 = 3 4-dihydroxyphenyl, R, = isoprenyl, R3 = (S)-isogeranyl, R, =H  garcinol Garcinia bancana 58
142 = 3,4-dihydroxyphenyl, R, = isoprenyl, R3 = (R)-isogeranyl, R4 = H guttiferone F Allanblackia 59
stuhlmannii
143 = 3,4-dihydroxyphenyl, R, = isoprenyl, R; = geranyl, Ry = guttiferone I Garcinia griffithii 60
144 = 3,4-dihydroxyphenyl, R, = isoprenyl, R3 = (S)-w- 1sogeranyl R4 =H xanthochymol Clusia rosea 61
145 = CHj3, R, = Ph, R3 = isoprenyl, R, = H hyperibone L R 422 bk 17
146 R, =CHs, R, =i-Pr, R; = isoprenyl, R, = hyperpapuanone Hypericum papuanum 53
147 Rl =Rj3 =isoprenyl, R, =Ph, R, =H 7-epi-clusianone Clusia sandinensis 62
148 = CHPhCH,CO,H, R, =i-Bu, R; = isoprenyl, R, = H laxifloranone Marila laxiflora 63
149 R, = 3,4-dihydroxyphenyl, R, =R3 = R4 = isoprenyl, Rs =H aristophenone Garcinia aristata 64
150 Ry =Ph, R, =R; =R, =isoprenyl, Rs = clusianone Clusia congestiflora 65
151 R, =Ph, R, =Ry =1isoprenyl, R; = 1sogeranyl Rs=H spiritone Clusia spiritu-sanctensis 43
152 R, =3,4-dihydroxyphenyl, R, = isoprenyl, R; = Ry = geranyl, Rs = guttiferone B Symphonia 57
globulifera
153 R, =3,4-dihydroxyphenyl, R, = R; = Rs = isoprenyl, R, = geranyl  guttiferone G Garcinia macrophylla 66
154 R =isoprenyl, R = a-isoprenyl, R, = CH3, R; = CH; isogarcinol Garcinia gambogia 67
155 R =isoprenyl, R; = a-isoprenyl, R, = CH3, R; = CHj3 isoxanthochymol Garcinia ovalifolia 57
156 R =CH,CH,CMe=CH,, R, = o-isoprenyl, R, = R; = CH; cycloxanthochymol Garcinia gambogia 67
157 R=CMe=CH,, R, = B-isoprenyl, R, = H, R; = CH=CMe, garcinialiptone B JERFRA 68
158 Rl = a-isoprenyl, R, = CH,CH,CMe=CH,, R; = R4 = CH; (-)-cycloxanthochymol Ff S48 A 68
159 = B-isoprenyl, R, = B-CMe=CH,, R3 = a-CH=CMe, garcicowin C o 69
160 R1 = a-isoprenyl, R, = B-CMe=CH,, R; = 0-CH=CMe, garcicowin D o 69
161 R; =R, =oa-isoprenyl, R; =R, =CH; isoxanthochymol Rheedia acuminata 70
162 R =(E)-CH=CHCMe,OH hyperibone H REAL 4 22 Bk 71
163 R =isoprenyl hyperibone I Rk 42 22 6k 71
164 guttiferone H NN 72
165 sampsonione P TG 5
166 R =s-Bu, R| = B-isoprenyl, R, = R; = isoprenyl spiranthenones B Spiranthera 56
(B S AR A odoratissima
167 R =phenyl, R, = a-isoprenyl, R, = isoprenyl, R; =H guttiferone Q Garcinia chinensis 73
168 spiranthenones B Spiranthera 56
(B S AL A odoratissima
169 R = geranyl guttiferone O Garcinia afzelii 74
170 R = o-isoprenyl, R| = isoprenyl oxy-guttiferone K Garcinia cambogia 75
171 R =a-geranyl, R; = isoprenyl garciyunnanin B P 76
172 R =p-geranyl, R, =H oblongifolin I VR AT T 68
173 R =a-geranyl, R, =H oblongifolin J VR AT 68
174 R =3 4-dihydroxyphenyl, R; = B-geranyl, R, = isoprenyl, R;=R,;=H  oblongifolin A 04w AT 1 77
175 R =3,4-dihydroxyphenyl, R| = a-geranyl, R, =isoprenyl, R; =R, =H  oblongifolin B VR AT T 71
176 R =3,4-dihydroxyphenyl, R = a-geranyl, R, = R3 =isoprenyl, R,=H  oblongifolin C VR AT 77
177 R =3,4-dihydroxyphenyl, R, = B-geranyl, R, = geranyl, R; = R,=H  oblongifolin D 04w AT T 77
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G5 AE AR B KU SCHR
178 R =phenyl, R; =R, =R; =isoprenyl, R, =H guttiferone I Garcinia virgata 78
179 R = 3-hydroxyphenyl, R; = R; = isoprenyl, R, = (E)-CH,CH=C- guttiferone J Garcinia virgata 78
MeCH,0H, Ry =H
180 R = 3,4-dihydroxyphenyl, R, = a-isoprenyl, R, = R3= isoprenyl, guttiferone K Rheedia calcicola 79
Ry=H
181 R =24,5-trihydroxyphenyl, R; = a-isoprenyl, R, = R;=isoprenyl, guttiferone L Rheedia calcicola 79
Ry=H
182 R =3,4-dihydroxyphenyl, R, = B-geranyl, R, = isoprenyl, R; =H,  semsinone A Garcinia semseii 80
R, = CH,CH,CMe=CH,
183 R =3,4-dihydroxyphenyl, R, = B-geranyl, R, = geranyl, R; =R, =H guttiferone M Garcinia cambogia 75
184 R =3-hydroxyphenyl, R, = B-isoprenyl, R, = geranyl, R; =R, =H  guttiferone N Garcinia cambogia 75
185 R =3-hydroxyphenyl, R, = a-isoprenyl, R, = R;=1isoprenyl, Ry=H  garciyunnanin A = 76
186 R = 3,4-dihydroxyphenyl, R, = a-isoprenyl, R, = geranyl, R; = H, guttiferone O Garcinia solomonensis 81
R4 = isoprenyl
187 R =3,4-dihydroxyphenyl, R, = a-isoprenyl, R, = geranyl, R;=R,=H guttiferone P Garcinia solomonensis 81
188 R =3-hydroxyphenyl, R; = B-geranyl, R, = isoprenyl, R; = R;=H  oblongifolin E W FE 1LLIAT ¥ 68
191 R = 34-dihydroxyphenyl, R; = o-isoprenyl, R, = 5-(S)-hydroxy-geranyl, =~ 32-hydroxy-ent-  Rheedia edulis 82
R;=R4;=H guttiferone M
192 R = 3-hydroxyphenyl, R| = B-isoprenyl, R, = R; = isoprenyl, Ry, =H 6-epi-guttiferone J  Rheedia edulis 82
193 R =3-hydroxyphenyl, R; = a-geranyl, R, = R; = R4 = isoprenyl garcicowin B oy i) 69
194 sampsonione P JLE 5
195 guttiferone R Garcinia chinensis 73
196 guttiferone S Garcinia chinensis 73
197 cowanone PRy 83
198 acuminophenone Rheedia acuminata 70
199 guttiferone K Rheedia acuminata 70
200 thorelione A Calophyllum thorelii 84
201 thorelione B Calophyllum thorelii 84
202 oxy-thorelione A Calophyllum thorelii 84
203 nujiangefolin A oAy 85
204 nujiangefolin C AT 85
205 nujiangefolin B VT I o 85

iR IERTE. 2RG

CAEZMHTHEDN, RIREAEED

TRGRET, IR AR =R RN, TR

C % PPAPs ] JLEMAK .

C % PPAPs 454 ILIE 9,

KIFIFE 6.
6 [3.2.1] B PPAPs
[3.2.1] 74 PPAPs 55 [3.3.1] FUMRAHML, KA

A R A 5 1 2 =
5 IRFALAYHRE 5,

RN A A PR
S e

g5 WK 10, SR WL 7.

206~207

&9
Fig. 9 Structures of [3.3.1] C type PPAPs

208

[3.3.1] C B! PPAPs %544
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%6 [3.3.1] C ! PPAPs HEIKIR
Table 6 Plant origins of [3.3.1] C type PPAPs
G 5 A, WE M AR
206 R=Ph garcinielliptone K
207 R=i-Pr garcinielliptone M
208 garcinielliptone L

209 210~211 212~218

219 220~221 222

10 [3.2.1] ! PPAPs %14
Fig. 10 Structures of [3.2.1] type PPAPs

%7 [32.1] B PPAPs #EYIKIR
Table 7 Plant origins of [3.2.1] type PPAPs

%5 AR &Y AR HYF SCHR
209 enaimeone A Hypericum papuanum 86
210 R=i-Pr enaimeone B Hypericum papuanum 86
211 R =s-Bu enaimeone C Hypericum papuanum 86
212 R, =i-Pr, R, = CMe=CH, ialibinone A Hypericum papuanum 87
213 R; =s-Bu, R, = CMe=CH, ialibinone C Hypericum papuanum 87
214 R, =i-Pr, R, = CMe,OH 1'-hydroxyialibinone A Hypericum papuanum 86
215 R, =i-Pr, R, = CMe=CH, ialibinone B Hypericum papuanum 87
216 R; =s-Bu, R, = CMe=CH, ialibinone D Hypericum papuanum 87
217 R, =i-Pr, R, = CMe,OH 1'-hydroxyialibinone B Hypericum papuanum 86
218 R; =s-Bu, R, = CMe,OH 1'-hydroxyialibinone D Hypericum papuanum 86
219 ialibinone E Hypericum papuanum 87
220 R = a-COCH; takaneone A Hypericum sikokumontanum 88
221 R =B-COCH; takaneone B Hypericum sikokumontanum 88
222 takaneone C Hypericum sikokumontanum 88

7 HAthZKEE) PPAPs

2011 4, HAR2:H M Hypericum chinense 13
T 3 NEERJRERF) PPAPs biyoulactone A~C (223~
225) B, BUAME AT SR BN 1% 8 T2
Y PPAPs TR, AHEILAH AR K, Wil 11
Fise te&¥ 223~225 (W HERA AR, B
AT B AR R R =By P AR N oo b i3l
o2 UMW RTINS, BT 1A
BEIAA 1 AN AEEFR . 2012 47, FRIFRFFTN 51 AT
SLBETERE T 1 AR [5.3.1] Sl RNE

¥ hypercohin A (226) %, Jf HIk43 T HAT4EW
(226a) ¥ 5L, I AR RTINS TG S 4
PR o AR A0 i 259 P 2 B hypercohin A X 2 Fif
R A0 M AT B AR RCR, BRI A, iz
Wik BAT — € B NEmR SR B A0 i 1 . s 223~
226 KT 8.
8 HLHIEFIREE

M PPAPs ()45 &, HEZREMBIREZAE,
BREEM AR B2 24 WHEYE 5, PPAPs
BAZREE, WptE. vowsE. PieEil. AR
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& 11

226 R=H
226a R =p-BrC4H,CO"

225

Hith 2B PPAPs L

Fig. 11 Structures of other types of PPAPs

*8 Hfth2E PPAPs YK
Table 8 Plant origins of other types of PPAPs

G5 (A= E BN KUK SCHR
223 biyoulactone A Hypericum chinense 90
224 biyoulactone B Hypericum chinense 90
225 biyoulactone C  Hypericum chinense 90
226 hypercohin A RS 22k 90

gt HIV 45, For il orid BAT 5 i pedman i .
PPAPs (13X 2 J7THIIRIRFIE IR 51 T VF 2 A2 AH DG Ak
IREFE N B, AXAERE 2500 8 4 P & T I B R AR
PPAPs Bt T 100 /. BT RHE £ 40 J& 1 000 Ff1,
PRIy A, M H AT PPAPs 504 BRI R
BRI LA @ ROAE, o oAb e N L R
JETTFWT S+ 70 A (). PPAPs 45 5 i 45 H A R
U AETE I AR | Tk 2 R
BLA LA B 24 BRI 1 S5 A AR N B PR R, TX
SO TN S TR I T R IS RS
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