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HE  FHSA O REREERR) Ik, M =-L[ Boussingaultia gracilis Miers var. pseudobaselloides Bailey ]
19 70% (TR0 1) CREEREU T 43 B AR 51 2 D ke B b B (1, 2) Fl 4 BRI G (3 ~6). R
UV, IR, MS Al 1D, 2D NMR J7¥k&, 43058 i A& 4. 7- 78 H-5- W A -8 - W -6- I I -3 4- s b —
B, v =Ll A1) ; 4,7- " F3E-S- B R SE-8- L 6- L SL FBE (2) 5 7-0-methylunonal (3) 5 5,7- %%
o6, 8- H R 2RI AH-1-FEIF LI 4- (4) ; Desmosflavone (5 ) Fl Demethoxymatteucinol (6). HH1{b &4 1
B— R R LAY, WA 2 ~ 6 I RMIZAEY B AR, bt HIV-1 PR L R A . kA
W1, 2,5, 6% HIV-1 IS & MM KIEREA —EMEIER, PRS0k E (ECy,) 435128 45.09,
48.73, 55.47 F1 82.75 wmol/L, JRITFEEL(T) 4370k 1.41, 1.20, 7.15 F1>8.51.
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JBE =L & 7525 B ( Basellaceae ) #H¥) Boussingaultia gracilis Miers var. pseudobaselloides Bailey FERZF.
A e — R R R IR, AN | T R R DR, H TR, AR SE A | B TR
. T HERE S TR Y =L [ Panax notoginseng (Burk) F. H. Che ] FARZEAML, FrlA 24 Hs
ANFRZ N = (Madeira-Vine) ", #5 =LA, =LA o051 N A 2= AU
Lin Huey-Yi % R FHRR MR 00715 BE =-E 1 95% Z B4 B 43 B A9 51 6 A~ =il trot. b T k2
X =L 5 = BRI, I8 DUS SEG A HRZ A Y 3R R 2R, A SO %A a0 A2 1oy
JAT HIV-1 35 Pk Tﬁﬁﬁﬁ MNH TR SRR I3 3 2433 6 MG Y, HAqH RIPE B s 0 Frifik,
Ho b &9 1 AR B B A, A 5 MG W E R Mz A Y T A B AR B AL S .
P HIV-1 ?ﬁﬁﬁ“ﬁ%ﬁiéﬁ%%ﬁﬂ AW, 2, 5, 6 3% HIV-1 5 S A4 AT — %2 B i 11 A
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1.1 #HR5{EE

25k4T 2004 4F 3 Sk A ER B B BB A b, T i B BAR ) WE ST i R S D I
FE N Boussingaultia gracilis Miers var. pseudobaselloides Bailey , Fr7 (2004-03-24) £ e RN B B
HIIWTFE IR YA 75 VYA ) O DR 2 AT R G S g . R Z T AL SZ AT RE X 7 % e i
S F] P2 h s Sephadex LH-20 A Pharmacia 23 &) 77 .

XRC-1 WA s AL 5 Jasco P-1020 BEHAL; UV210A BIESM36I6E T Bio-Rad FTS-135 £L4)

A ; Autospec-3000 i1 API QSTAR Pulsar LC-Q-TOF I i ; Bruker AM-400 1%, DRX-500 Y% 1%
(TMS HNIR) .
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1.2 HBEERK

W11 kg BE= LRy REIS 8 AR BUARFR M E Tl 70% 1Y 2 BB Al i H2 0 3 ¥k, 457k 3 h, #HEBUR
GItdAR 2/ MAR, SR 8 CBRANE T 220, 15 O SR (15 ) FUE T EERS3 (100 g). &
MR TR P05 - T BRI A e, WeRFHAE 15 g MLREIR |, 286k HE (300 g, 200 ~300 H ) 4385,
FHAT - 2R R (PR EE 90: 10—60: 40) BEEEVEMG, & IFAERE TLC R th AR IR AR 43, 155810 7 4
43 Fr. A ~G. Fr. B(253 mg) ZREHEJZHT (20 g, 200 ~300 H ) 455, £ imEE-PEd (AFLEE 902 10) ¥k
i, 5% 5 44143 Fr. Bl ~B5; Fr. B2(160 mg) & REAHE)ZHT (16 g, 200 ~300 H) 4385, S5-I
(EFREL 95:5) el HEILEY 3(23 mg). Fr. C(1.4 g) REZREKAEZEHT (40 g, 200 ~300 H) 7>
B, AN (AR 97:3) s Esalifh, HEMEA Y 4(10 mg). Fr. D(1.2 g) ZRERHIZH (36 g,
200 ~300 H) 7085, f1ihBk- 218 2 s (AT 70: 30) BEM, 153 7 N4H% Fr. D1 ~D7; Fr. D4 (120 mg)
ZRECAEIZNT (12 g, 200 ~300 H) 4385, S5-I (RFRLE 95:5) PERAS 216549 6 (20 mg). Fr. E
(317 mg) ZRERHEZHT (30 g, 200 ~300 H) 7355, Aihfk-2 /R OBE (RF L 70: 30) PEE, FRZeREReA:
JEHT(20 g, 200 ~300 H )48, S5-I (ARFLEL 95:5) e, BEMLEH 2(15 mg). Fr.F(2.0 )&
FERZAEZHT (60 g, 200 ~300 H) 708, H5-L R OMg (KB 70:30) BEME, #4481 3 1490 Fr. F1 ~F3;
Fr. F2(300 mg) £& Sephadex LH-20 4325, S 5-FEE(ARRLL 10 1) YR, TLC R4 , FR2 R kE
JEH1(10 g, 200 ~300 H) 405, Aimb- 0 ClE (AR 70:30) Ve, 5281469 1(15 mg). Fr. FI
(500 mg) ZERERHEZHT(25 ¢, 200 ~300 H)43E, A05-INE (AT 90: 10) Ve, P & E4h s
FEEWY 2(40 mg).

B —-L B A (Bougracol A, 1): C,H,0,, HOKK; [a]] = +0.76°(c 0.88, CHCL,); UV
(CHCL,), A, /nm(lge): 295(4.29), 240(3.86), 198(3.92); IR(KBr), 7, /cm™': 3441, 2924
2854, 1639, 1592, 1467, 1434, 1396, 1363, 1300, 1286, 1163, 1117, 934, 700; iF & ¥ HR-ESIMS
(C,sH,yO¢Na $13514) : 353.1001 [M + Na]* (353.1000 [M + Na]*); EIMS, m/z: 330 [M] ", 312
[M-H,0]", 284, 211, 193, 164, 120, 91, 83, 69; '"H NMR F1”C NMR %45 .5 1.

Table 1 'H and “C NMR data of compound 1(CDCl,)

Position 8§ (mult. , J/Hz) 8% (mult. ) Position 8% (mult. , J/Hz) 8% (mult. )
2 5.17(d, 9.8) 76.4(d) 1 137.0(s)
3 3.89(dd, 9.8, 3.2) 70.7(d) 2, 6' 7. 40—7. 49 (overlapped ) 127.5(d)
4 5.06(d, 3.2) 61.4(d) 3,5 7. 40—7. 49 (overlapped ) 128.8(d)
5 162.7(s) 4’ 7.40—7. 49 (overlapped ) 129.0(d)
6 110.1(s) CHO 10.08(s) 192.4(d)
7 162.3(s) OCH, 4.07(s) 66.4(q)
8 109. 1(s) CH; 2.02(s) 7.2(q)
9 160.3(s) OH 12.10(s)

10 108.4(s)

a. Recorded at 400 MHz; b. recorded at 100 MHz.
EY 2 ~6 HEAALEY, H NMR Hl MS Kt 15 SCHR IR, S00E HA5H O 4 7-— 8 dk-5 - 4 5k
8- B FI Pt i 5 %% (2) 1) | 7-0-Methylunonal (3) “* | 5,7-Z 356, 8- F1 522K kA H-1 -4 I ik i -
4-fiid (4) *' | Desmosflavone(5) “°' Fl Demethoxymatteucinol (6) "' fL&H 1 ~6 RILSHIUNIE 1 Fi7R.

Me
HO O 0 O
I Me
H OMe OH OH O OH ©O
1(R=4-OH. H): 2(R=H:) 3(R,=CHO, R==0Me). 4(R=Me, R:==0OH}. 5(R;=Me. R:=OMc) 6
Fig.1 Structures of compounds 1—6

1.3 #H HIV-1 FESH
C8166 412 & 10% H TG /INE LT () RPMI-1640 15 3R 3L 5555 HIV 76 5 MAS I i HO
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) R I bR AR

A% C8166 A LA FEMERGIN . KF 4 x 10°/mL C8166 4 il B IF I 100 wL 5 A ] v BE iY 145 I 4k
BV 100 pLiRA, T 37 C, KBS EHR 5% 1) CO, RiFRFMPHFE 72 h, A 20 pL 5 mg/mL
MTT, &5 4 h, 3£ EWEW, A 100 pL 50% DMF-20% SDS, H B 52 41 f# J5 , FH Bio-Tek ELx 800
ELISA {328 595 nm/630 nm &Y OD {A, 7534 ML A7 28 A B B A7 15 I 9 A6 B DR BE CCy, (50%
cytotoxic concentration) .

&Y%t HIV-1 i S AR AS A0 . 16 100 pl &8 AR E 5L S 10 RPMI-1640 1535
W, A C8166 4l (4 x10°/mL) K HIV-1y,, , BUEE(M. 0.1 )4 0. 06, HZ4RFN 200 pL. LA
AZT JPHPESTREZEY). T 37 °C, (KRR 5% B9 CO, JFM R 35 3 d, 7ef8) 8 Wi i a e
TRIECH , TH A AN VR EE 25 %A ML TR B 400 ) S5 AT 1) 50% & B TE iR 9 Ak & W0k 1 EC,,

(50% effective concentration) .

2 HR5TiITR

2.1 LEW1 HEHEE

A1 HAGEAR, EIMS 45 43 T8 78 m/z; 330 [M]*, HIEE T 5509 HR-ESIMS 152
HAr 7N € H,, O, , AFIEE R 10. UV IEREAE 259 nm 44 e R, 3R 12168 & A 353 H &
G5B IEA . IR WRISOGIEAE 3441, 1638, 1592, 1434 cm ' b4 MR UL, WSR2 TP AE7ER
FL | SEHIERIL RS IR, P C NMR 3545 18 ANk, BHE 1 M REURIT R[S, 129.0(d), 128.8 x2
(d), 127.5 x2(d) f1137.0(s) 15 1 MEBURAYITIR[ S, 108.4(s), 109.1(s), 110.1(s), 160.3(s),
162.3(s), 162.7(s) JHI1 DMHBEIE[ 5, 192.4(d) ]. B, TEEmHAL L 3 A E T H[ 8, 76. 4
(d), 70.7(d) F61.4(d) ], 1 MHEIE[S 66.4(q) |FI1NHEE[S,7.2(q) [BIFS. "H NMR i i
N1 R[5, 12.10(s) ], 1 DB 7[5, 10.08(s) ], 5 DA T[S, 7.40 ~7.49
(m) ], 2 N HIEFTF[8,5 17(1H, d, J=9.8 Hz, H2), 5.06(1H, d, J=3.2 Hz, H4) ], 1 ™R
FIEFRT(6,3.89(1H, dd, J=9.8, 3.2 Hz, H3) | Fl 1 NHEIL[ 6, 4.07(s) |HRTIES. bl &
WA LUE HiZ G YR — 2R 8Y). iRea® 1 S5a%2 /9 'H NMR, “C NMR &5, 1k
EYU1 a2 0T I AR ENZ T 1 MRPEGS, Rz &%= 14> 3 AR
e, R ) R ) A L R TR S R
PN B — B 7E A BR0Y 6 (AT 8 7. 454 HMQC
1 HMBC 35047 (& 2) , HMBC & 45 H B 5L/ ST
F(6,2.02) 568, 109. 1, 162.3 F1 160. 3 §f5 54
%, HELIERT(8,10.08) 56, 110. 1, 162.7 HiA
%, mHEWLE 1 ANE T 8, 5.06(H4) 5 S 160. 3 Fig.2 Key HMBC of compound 1
(CO) MBlAH G, ®onT LAHE B L 7E 8 7, 1 FF BESE N 7E 6 . [FIHS HMBC 45 IR 75
8. 109. 1 1 162. 3 BRI, HARFEILIURAE 7 (f, HE—25H e WA EBURAE S (. Wi H2 5
H3, H4 5 H3 I H3 5 H2, H4 A HE(J,,=9.8 Hz, J,, =3.2 Hz, J,,=9.8 Hz, J,,=2.3 Hz),
g H3 5 H4 b T, H5 H2 4T iRy, e iz fb & Y g sxi 8. Bk, iz a9
HIGE A 22 Dby s 754 35 - 4 3-8 - H k-6 - FY i 3k - Table 2 Anti-HIV activities and cytotoxicities of

3, 4-Tiht R compounds 1,2, 5, 6

2.2 EYHH HIV & Compd.  ECg/(pmol + L™') CCq/(pmol - L=')  TI
K MTT dEKG e 591, 2, 5, 6 XF 8166 1 45.09 63.36 1.41

ARG R, LD AZT SO BIPER TR, Wt g v 2

XFHIV-1 52 A MATE M (R 2) , &M 6 % 75 704,93 o851

SETESMICH[10,11]. 455880, (ka1 M2 azre 1.08 x 102 5001. 86 471883

{Rﬁ*ﬁ 5'5 E/‘Jj:ﬁ HIV-1 ?ﬁ‘ri R :,H\: EC50 é}%uﬂ‘j 45. 09 %l] # AZT, an anti-HIV agent used as positive control.
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55.47 pmol/L, IGIFFEEL (T 20518 1. 41 F11.20. LAY 5 Fl6 Xt HIV-1 A Har- il vk, Ham &
JAARTE B ECS, 235 55. 47 F1 82,75 wmol/L; JRIF 8RR 7. 15 Fi kT 8.51. i FL&W 3 1
DMSO HRMERMR, MibaY 4 fRE/D | FrAA XX ANME & PR TS AT A

& % X #
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One New Flavanoid and Anti-HIV Active Constituents from
Boussingaultia gracilis Miers var. pseudobaselloides Bailey
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Kunming 650204, China;
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Abstract Boussingaultia gracilis Miers var. pseudobaselloides Bailey ( Basellaceae) is a folk medicine used as
an analgesic and supplements, only a few research was reported on the chemical constituents of this plant.
This paper presented its chemical and anti-HIV active constituents. By column chromatography ( Silica and
Sephadex LH-20 gel) methods, two flavanols and four flavones were isolated from the 70% ( volume fraction)
ethanol extract. Based on extensive spectral analysis( UV, IR, MS and 1D, 2D NMR), compounds 1—6
were identified as bougracol A (1), 4, 7-dihydroxy-5-methoxy-8-methyl-6-formyl-flavane (2 ), 7-O-methyl-
unonal (3), 5,7-dihydroxy-6 ,8-dimethyl-2-phenyl4 H-1-benzopyran-4-one (4 ) , desmosflavone(5) and deme-
thoxymatteucinol (6 ). Among them, compound 1, a new flavan-diols, was deduced to be 7-hydroxy-5-me-
thoxy-8-methyl-6-formyl-flavan-3 ,4-diols, and compounds 2—6 were firstly obtained from this plant. Anti-
HIV assay suggests that compounds 1, 2, 5, 6 showed weak anti-HIV activities with ECy, values of 45. 09,
48.73, 55.47 and 82.75 pmol/L, and TI values of 1.41, 1.20, 7. 15 and >8. 51, respectively.
Keywords Boussingauliia gracilis Miers var. pseudobaselloides Bailey; Boussingol A; Flavanoid; Anti-HIV
activity

(Ed.: H, ], Z)



