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Abstract Three new polycyclic polyprenylated acylphloroglucinols (PPAPs) were isolated from Hypericum lagarocladum by
means of various chromatographic techniques. Their structures were identified as hyperlagarin A (1), hyperlagarin B (2), and
hyperlagarin C (3) on the basis of extensive spectroscopic analyses, including HRMS, 1D- and 2D-NMR.

Keywords Hypericum lagarocladum; chemical constituent; polycyclic polyprenylated acylphloroglucinols
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IR ) 32 B 2K =Wy 2R AL A 4: hyperlagarin A (1), hyperlaga-
rin B (2), hyperlagarin C (3) (i 1).

1 k&Y 1~3 Mg

Figure 1 Structures of compounds 1~3
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1 &R51TR

&P 1 ks ek Y), &5 ¥ (HR-ESI-
MS) R ZAL AP T F % 481.2939 [M—H] (it
SHAE CyoHa  Os, 481.2953), HEWTH 43730 C0HyOs, A
YAIEE A 10. IR it s o T AR 56(3449 em ),
Fi#FE(1716 1 1698 cm YAl a,f- A AIHRFEE(1629
em DYAEEHEH]. °C NMR H1 DEPT (£ 1)E/~H 30 4
WA 5 FG 3 NRIERR . 4 4 sp” TRRALT 1 NER
AT 44 sp? TG 2 NMEFAFET) 24 sp°
UCHISE 3 AN sp” IRFHE, 6 AN sp? T FAEA 8 ANHISE,

H 0 199.3 (C-1)s 115.7 (C-2)~ 180.2 (C-3). 60.4 (C-4)-
209.6 (C-5)~ 65.3 (C-6)H1 206.2 (C-27)ix L& # 7 (B e
SRR ZAE Y B — AR (R 2R = K BEAZ 4
OB TH NMR % SR A 3R FE [0y 4.93 (m,
1H, H-18). 4.91 (m, IH, H-23)JR1—AN A H B oy
3.10 (sept, J=6.9 Hz, 1H, H-28), 1.10 (d, /=6.8 Hz, 3H,
H-29)F1 1.08 (d, J=7.1 Hz, 3H, H-30)], %=+ LI E#¥E 4
WA 1 72 HA PR 7 A HE AN — > S A 5y B e
FENFZE =By, stttk & 1 508165

S,

hypercohone G!'*ff) 1D NMR ¥4 fl HMBC 155, &

F1 S 1~3 1 'HNMR M 3C NMR ###(500 MHz/125 MHz, CD;0D)

Table1 'HNMR and *C NMR (500/125 MHz, CD;0D) spectral data of compounds 1~3
N 1 2 3
o oy (J/Hz) Jc oy (J/Hz) Jc oy (J/Hz) Jc
1 1993 s 199.15s 1993 s
2 115.7s 116.1s 1155
3 180.2 s 180.4 s 180.1s
4 60.4 s 60.5 s 60.2 s
5 209.6 s 209.6 s 209.7 s
6 65.3s 653s 652s
7 al54° 340t a1.54,1,12.6 3411 a 153 3581t
£ 1.91,ddd, 12.3,4.9,1.9 £ 1.91,ddd, 12.4,5.0,2.0 £ 1.97,ddd, 13.5,7.9, 2.6
8 1.16,td, 12.6, 4.9 50.7d 1.14,1d, 12.5, 5.0 50.7d 1.86, m 46.1d
9 773 s 77.2s 80.0s
10 al.84° 40.7 t a1.81, m 40.7 t al91,t,11.0 3781t
p1.74¢ £ 1.74, m p1.62°
11 al3l,m 23.6t a 128, m 23.6t a 144, m 243t
p1.75¢ B 1.75, m £ 1.80, m
12 2.09,m 48.7d 2.08, m 48.7d 2.45,dd,17.7, 8.0 459d
13 939s 939s 96.8 s
14 «210,d,11.8 449t a2.10,d,11.8 449t a?2.25,d,12.1 383t
f1.83,dd,11.7,1.9 £ 1.83,dd,11.9, 1.9 £ 1.64, m
15  1.50,s 219q 1.50, s 21.9q 1.47,s 23.8q
16 1.23,s 26.5q 1.22,s 26.5q 1.27,s 283 q
17 2.59,br.s 36.0t 2.60, br. s 36.0t 2.58,d,7.7 3581t
2.58,d,4.3 2.58,d,5.5
18  4.93¢ 121.2d 4.94,1,7.8 121.2d 4.93,t,7.8 120.6d
19 136.5s 136.5s 136.7 s
20 1.64,s 26.2q 1.64,s 26.3q 1.63, s 26.2q
21 1.57,s 18.0q 1.57,s 18.0q 1.56, s 18.1¢q
22 2.66,dd, 13.2,9.2 414t 2.65,dd, 13.1,9.0 414t 2.64,dd, 13.3, 8.8 409t
2.28,dd, 13.2,7.1 2.28,dd, 13.1,7.2 2.28,dd, 13.3,7.2
23 491° 119.7d 4.89¢ 119.7d 4.89¢ 119.8d
24 136.8 s 136.8 s 136.7 s
25  1.62,s 26.2q 1.63,s 26.2q 1.62,s 26.2q
26 1.51,s 17.8 q 1.50, s 17.8 q 1.51,s 17.8 q
27 206.2 s 206.1s 206.1s
28  3.10, sept, 6.9 41.7d 3.02, sext, 6.9 48.6d 3.13, sept, 6.8 41.5d
29 1.10,d,6.8 18.1q 1.06,d, 7.0 16.0 q 1.10,d, 6.7 18.3q
30 1.08,d,7.1 18.6 q 1.76, m 26.8 t 1.08,d, 7.0 18.7q
1.39, m
31 091,t,7.4 12.1q

“ Overlapped, without designating multiplicity.

Chin. J. Org. Chem. 2019, 39, 848~851

© 2019 Chinese Chemical Society & SIOC, CAS

849

http://sioc-journal.cn/



BIHE

77N HMBC ¢

—— "H,'"H-cOoSsY "% ROSEY

B2 {k&¥1 ) 'H-"H COSY. HMBC (H—C)#1 ROESY #H
ES

Figure 2 Key 'H-'H COSY, HMBC and ROESY correlations of
compound 1

PR AR, AT B A A R R PR B 2R S5, X
{XAET hypercohone G 2R FI I IEEAL E4 1 gl 2-F
B9 OmE O B M. 'H'H cosy it B &R T
H-29/H-28/H-30 Z [Al A K15 5, 454 HMBC i
H-28 5 C-2 Ml C-27 WA G i — B, RNES
C-27 BRI T 2- B B, JFiEfE c-2 b fk
AW 1 AT AL E - ROESY % K #f 2 (K 2).
H-7a/H-14a. H-7a/H-12 1 H-12/H;-15 ] ROESY #H3%
R T B S, HH-12 8 CHs-15 5 H-7a
Al H-140 ZEFM, B A a-HUH. ROESY i+ H-74/H-8.
H-8/H;-16 Fil H-78/CH;-16 [fI#HK 15 5 &~ H-8 Hl
CHs-16 fER, ¥28 p-Bm. T4+ C-3 5 C-13
I kS B B T TR ER, Rtk C—O0 B(C-13 5
O)All C—C B(C-3/C-4)7E B FRHI[FEM, Ay p-Berml. Hit,
&M 1 BEPhE, FH4dr 448 hyperlagarin A.

A 2 1 NMR SR 1 ARAALL, X HI7ET 97
BRTRTENES, oc 48.6 (d, C-28), 16.0 (q, C-29),
26.8 (t, C-30), 12.1 (g, C-31); Jy 3.02 (sext, J=6.9 Hz,
1H, H-28), 1.06 (d, J=7.0 Hz, 3H, H-29), 1.76 (m, 1H,
H-30a), 1.39 (m, 1H, H-30b), 0.91 (t, J=7.4 Hz, 3H,
H-31). HR-ESI-MS (negative): 495.3128 [M—H] (iI-#&
18 495.3110)% B 731 N C3 HaaOs, HESE T 57 T B 7
7. 'H-"H COSY i+ H;-29/H-28/H,-30/H3-31 Z [A] {41
KA55 LK HMBC i H,-30/H5-29 5 C-27 HIMHKAS
SEbBU, RTHRS 27 EEER T 2-HE T
R B AbE Y 2 B ROESY R 5 1 —FUIAK,
VLA AT R A R S AR Y. B, (A 2 ZER
Wit 2, F¥iar 4N hyperlagarin B.

&Y 3 MR EHRY), 15 HR-ESI-MS (neg-
ative): 517.2721 [M+CI]" (i+51H4 517.2720)3F 454 °C
NMR. DEPT #E#i5E 75 TN CyoHaOs. Z5E70H 1D
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A1 2D NMR 2, &I 3 5 1 A MFER-FHE M, 3@
N30 1 XL AR R, AW 3 BRI AL AL
ROESY &K Hfi%€. ROESY i H B/~ T H-7a/H-14a UL KX
H-14a/H;-15 FIAHKRAE 5, $2/~ CHs-15 5 H-7a f1 H-140a
R, N o-Bm. 54, H-7p/H-8. H-8/H-12.
H-8/H;-16 VLK H-12/H;-16 2 [A{71E B &) ROESY #H
K, XEH B HHM C H)ETIRNAYHE, H-8. H-12 Fl
CH;-16 ¥ p-Euml. i H-7a/H-10a. H-11o/H-140 ]
ROESY MKAZ 53— DiEsE T LikHEWr. 4 C-3 5
C-13 if i Bkee T2 A LG PR IR 2R, 4 &4 3 1) C—C %
(C-3/C-4) [RIFEREHEWT /y p-HUIm]. HHIE, fhEH 3 4t
BetfiaE, FF#Edr 4N hyperlagarin C.

B3 e 3 [1%EE ROESY MK
Figure 3 Key ROESY correlations of compound 3

2 SEIEERSY
21 E5SF

Jiet: Horiba SEPA-300; IR: Bruker Tensor 27 FT-IR
spectrometer, KBr J& /r; UV: Shimadzu UV-2401PC %54}
A% MS: API QSTAR Pulsar i 53¢ VG Autospec-3000
JFE{X; NMR: Bruker DRX-500 % 3:4RAC, TMS 14
PR BT A1 4 HPLC: Agilent 1100, Zorbax SB-Cig
column, 5 um, 4.6 mmX250 mm #1 9.6 mm X250 mm;
JEHT FRER(100~200.200~300 H)15 GF,sy TLCHR:
P4 )42, LiChroprep RP-18 silica gel (40~63
pm, Merck, Dramstadt, Germany); Sephadex LH-20 (40~
70 um; Amersham Pharmacia biotech, Sweden); &5
N 10% H,SO, LB, W4 Je 3 2 N
22 St

i 4 22 Mk(H. lagarocladum)T 2008 F 7 AR H =
A = ETEIR S L, I R B B AR R 7 P
FRIGRIBE I R 58, MBI T B WAt Fe P
YAk 5 5 HE W B R SR R K E R S 5 EE (No.
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200807H03).
23 EBESE

PR G 2 BT TR0 (5.0 k)W i e I 12
PEEL 3 IR, BHR 2 d, AIFREUGH, AR LA,
FAR IR Tk, A MBI =k, FRk4a15 2
FIHEEEE ) 340 g ZEHUHIH 100~200 HEERHEFE |
FE, PLAThBE-PER(V : V=1:0. 50 1. 9:1. 8:2.
614, 00 DIATEREESENL, FEZEEIER(TLO) RN E
RS, BRI FI~F6. Hrft F4 & V(A
TiK) @ V(AER)=8 © 2 Beltil oy, 2925 ¢ &R ERERAEAI
Sephadex LH-20 (MeOH)4%» &, 57 FH il & HPLC 4l
B[ V(MeOH) : V(H,0)=75 : 25, Jl 0.5%F) HR)5% 1
(6.5 mg) 2 (3.8 mg)Fl 3 (5 mg).

Hyperlagarin A (1): 3% CIHRY. [a]® —87.9 (¢
0.29, MeOH); UV A [log &(Lemol 'scm™")] (MeOH):
267 (4.13), 202 (4.18) nm; 'H NMR A1 *C NMR £ 1. % 1;
IR (KBr) v: 3449, 2969, 2932, 2872, 1716, 1698, 1629,
1450, 1461, 1383, 1352, 1313, 1243, 1130, 1002 cm ';
HR-ESI-MS (negative) calcd for C;yH; 05 [M —H]
481.2953, found 481.2939.

Hyperlagarin B (2): ¥ E3HRY). [a]® —87.9 (¢
0.18, MeOH); UV A [log &(Lemol 'ecm )] (MeOH):
267 (4.15), 202 (4.22) nm; 'H NMR F1 *C NMR & IL% 1;
IR (KBr) v: 3441, 2966, 2931, 2874, 1716, 1696, 1629,
1456, 1382, 1349, 1314, 1243, 1129, 1002 cm™';
HR-ESI-MS (negative) caled for C;Hgi305 [M—H]
495.3110, found 495.3128.

Hyperlagarin C (3): 3% CUHPRY. [a]o® —89.7 (c
0.25, MeOH); UV A [log &(Lemol 'scm™")] (MeOH):
266 (4.16), 202 (4.19) nm; 'H NMR £ *C NMR £ 1. % 1;
IR (KBr) v: 3457, 2969, 2931, 2873, 1715, 1696, 1628,

Chin. J. Org. Chem. 2019, 39, 848~851
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1451, 1384, 1353, 1317, 1259, 1118, 1074 cm™'; HR-ESI-
MS (negative) caled for C30H4,0sCl [M+CI] 517.2720,
found 517.2721.

i B4kl (Supporting Information) L4547 1~3 1) 'H
NMR, "*C NMR, HSQC, HMBC, 'H-'HCOSY & HR-ESI-
MS FE3lk . X SR AT DL A 2 AR T 3t (http://sioc-
journal.cn/) | N #.
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