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Chemical constituents extracted from Dictamnus dasycarpus and their «-glu-

cosidase inhibitory activity
YANG Xiaojun"?*, Al Fengfeng', LIN Junbing', TANG Jiangjiang’
"College of Chemistry and Chemical Engineering, Yan' an University Shanxi, Yan'an 716000;° Yanan Key Laboratory of Analytical

Technology and Detection, Yan'an 716000; ° College of Chemistry and Pharmacy, Northwest Agriculture and Foresiry University, Yan-
gling 712100, China

Abstract Five compounds were isolated from the petroleum ether extract of Dictamnus dasycarpus using various
chromatographic techniques, such as column chromatography over silica gel and Sephadex LLH-20. Their structures
were elucidated by spectroscopic data (IR, MS, NMR), which were identified as docosanol (1), ethyl 2, 2-
dibenzhydryl-3, 3-di-phenylpropionate (2), limonin (3), obacunone (4) and dictamnine (5). Compound 2 was a
new compound and compound 1 was isolated from this plant for the first time. PNPG method was used to deter-
mine a-glucosidase inhibitory activity of these compounds. The results indicated that compounds 3—5 possessed
stronger inhibitory activities than the positive control of acarbose, which provided a theoretical basis for further de-
velopment and utilization of Dictamnus dasycarpus.

Key words  Dictamnus dasycarpus; chemical constituents; a-glucosidase; inhibitory activity; diabetes

The study was supported by the National Natural Science Foundation of China ( No. 831860089), Project of Yan'an Science and
Technology Bureau ( No.2017KS-18) and National College Students’ Innovation and Entrepreneurship Training Program
(No. 201810719032)

Wi HHE 2018-08-15 “JE{S1EE  Tel:0911 —2332037 E-mail ; yangxiaojun2002@ 126. com
HEE&ME R ARAFAEF R A (No. 31860089) ; 3 4 W AHH B F 85 B (No. 2017KS-18) 5 B K& K 5 4 4] 37 €] 1 431 %)
F 8y B (No. 201810719032)



42 ‘1’ @ E PR *# #it Journal of China Pharmaceutical University 2019,50(1) :41 —45

%5 50 &

Pttt Bt TAR ARG BORER I B R E
Lol MLAEBN AR 2 )i, 7 B U A SRR Y
= RBIR o BEPRIE g AL A BRI A LA H
SR AR LS , 16 A LA TEG U R B AR . -
2 W T 45 RE 6 A SCHE SR IR DR W PR N\
o MBI o PO BSF ) 0 R , A By 42 S PR 14 4
JE AR AR KB o EUR oo 26 B
IR D A B 5, HAA —E A R
Lo PRI, 53 28R i ELAN A AR 1Y oo 76 A

¢—cU

B A 2 A N A E TS — o
UTAESR AN PRAR AL 37 2 T R AL 25 F AR A B U5
HRT I o= 7 750 R Y IO 10 7R, 4 R R B 1 R R A
b A1 IR X o= T 46 M I A 56 B ) 400 ) A
o BT IR, AR X2 AL 27 B 1A T
OrEife, Ny B AR B S AN HRLE Y, LA
JLIE Lo >R F X il 2K B-o-D-it i 4 %9 A 1
(PNPG) i AR AL A My 38 1, B 1 B R
VESIRT T HE PRw 1) Fh 2 b SR AR 224Kl

g
| 1 OCH,CH,;

Figure 1  Structures of compounds 1-5 isolated from the petroleum ether extract of Dictamnus dasycarpus
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EHHH & & B &% Dictamnus dasycarpus. BT 1R
B WRAAF TR HE 2 R KRR A 2 52 3 %, b
ARG E-k YD20171004
.2 B &

X4 B A EHER A A TR A A 5
IR Prestige-21 ZLAM GG ( H A B A H] ) 5 AV-
500 BIAZ R I HRAL (Fi L Bruker 22 w]) , TMS g 14
FRs MAT-711 B i 3% 4% ( 3 & Thermo /A 7] ) ; Vario
EL AHLICE /DT (2 E Elementar /7] ) ; BioTek
Epoch 42K HFARAL (SE [ BioTek 24 H]) 1525 #l 5
ROBAR @5 1L (£ [E Waters 23 7] ) 5 JP600 HY i
P s (RDGEM A RAH) o
1.3 &

Sephadex LH-20 ( 22 [ Pharmacia 2y &) ) ; #£ {4,
TEREIE 100 ~200 H (75 B EFEAL LT 77 ) 3 0 il

FEIR K- oD~ e 787 20 W, B bR [ Bz T3]
(_L9) A BRZA 7 ], o7 260 Bl 18 ( SE&] Sigma 24
) 5 BT R R B asom 3 D i 5 2 A

2 REMSE

PRI BE R 2.5 kg (FFE) , AR A LA A
PRI A o R R AR AR A A B T 70% 1 &
PSR, SE ORI He e 257 J5 A3 B (0 F 245 g0 4%
BB IR TR B A MU A A LR £ T
PEATAEHL, A 2RO AR I, 73 9045 A1 ik T A 3 A6
19 g, ZTRLBEAETRAL 32 go KA1 i Ik A8 BOGHR A0
FERAE (35 0 15, LAA il g -5 007 6 B R M3t (100 0
—1: 1) W JE @35 (TLC) KR, & I A [\ i 70
(Fr.) 138 Frs. 1 ~7, Fr. 1 FREBHE @I (£
BE- 005,500 1) 70 AR 4 1(43 mg) ;Fr.2,3 Bt
FHREIBAE (i (1 i -32007 ,30: 1) 70 B, A3l TLC
LA A e 1 i e o i B R AR ]
TEEY 2(21 mg) s Fr. 4 FIRERHE (305 (A7 -
F 5,200 1) 53, 128 Sephadex LH-20 (i 2
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PR 2, 45 « A B A2 0 O oo 2 W TR 6 15 11 43

Jisi)) aEAfF b 54 3 (62 mg) 5 Fr. 5 AIRERRAE (4
W (frih -5 07,200 1) 23 B A8 4L 5 4 (49 mg)
Fr. 6,7 FIRERCHE (35 (Al B0 ,9: 1) 208, AR
Y& TLC A, A AR B 23, & FH3 0P Y e
25 A Y 5(70 mg) .

3 SHERE

a1l HEHERE A, mp 72.1 ~73.5 C,
ESI( +)-MS BIRHESF 2§ m/z 326[M] ;70
2o AR A S A Ar i R 79. 81 R
14. 03 ; ik FoT & s A e iz b S v+ 008
C,H, 0, TR(KBr) v, 3246(-0OH) ,2 958,2 930,
2 872,2 856,721 em ™' ,'H NMR (500 MHz,CDC1,)
5:3.64(2H,t,/ =6.4 Hz,H-1),1.46(2H, m,H-2),
1.23 ~1.35(38H, m,H-3 ~21,19 x CH,),0.89 (t,
3H,H-22) ;" C NMR (125 MHz,CDCl1,) 8:62.9(C-
1),33.1(C2),26.1(C-3),28.6(C4),28.7(C5-
18),28.5(C-19),32.0(C-20),21.9(C-21) ,14.4( C-
22) . LA S3CER4 -5 JHGE R docosanol Xk
A3 B R A B — -

a2 FakER, mp 152.3 ~153.6 C,
B -1 A e - B il SR 21 (B B A, 3R & A B
3. HR-ESI-MS m/z:586.2 837[M]* (C,,Hy;0,,
THEAE 586. 286 2) , fiff i AR X 43 ¥ it i Ry 586, 41
TN CuHy O, N AIE y 25, TIR(KBr) v,
171 9(BRIEL C = O PRIk i% ) |1 601,1 547,
1471 em ™" Ry 2R 3R (1 15 224 45 41k 20 W i 0, 753
703 em ™' Ry A FR A LI 9 R A W I £ S
“C NMR(125 MHz,DMSO-d,) 25T 9 Mgl
S(RD B APEGFS (8 14.2) (1 MER
WG 5 (8. 60.5) 1 4> sp” Ak ik 5 5
(8:40.1) 14~ sp® 2L FBRAE 5 (5, 68.2) .1 4
IR 5 (8¢ 172.3) .1 A5 & BKAF 5 (8¢
138.4) F1 3 > J5 75 BB A5 5 (8¢ 129.3.130.2,
133.8) s 855051 2 A7 25 DARIEE 982 14>
PRI, A5 T fEIR A 6 R ER,'H NMR (500
MHz, DMSO-d, ) (& 1) 4 7 1 A~ & %6 %%
(-OCH,CH,) &, 4.12(2H,q,J =6.8 Hz) .1.26
(3H,t,] =6.2 Hz) 5,3 MK F X ( > CH-) §,
3.06(s) 5%, ~HAERPHRLEHFS 6, 8. 14
(12H,dd,J =7.8,7.6 Hz) ,7.64 (6H,d,J =7.6
Hz),7.46(12H,d,J =7.8 Hz) ., 24V Ff5 B4

B RS S 1A A RS
ANAE TR A U L6 A AH ] B B ECRCR BRI 1 A
sp’ Al o A5 U CIEIE R ATl A 4 i HM-
BC &2 . 76 HMBC 3 (35 1) H R R 1y
8, 7.46(H-2",6") 5 6.40.1(C-3) F1 5. 129.3( C-
4") R, FRIARIA 5 ok H S AR 3% , 6, 4. 12 (H-
1) B B 8 1723 Bk (C-1) A5G, A
1M AT DA #E— 25 1 22 % & A 38 e B-OCH, CH, 5 85k
FAH M, B 1 ANFR 3L B Br-COOCH,CH, 5 25 45
GIRTIZA S YT G50 B S Lo R
& 2 AT gidEE ly 2,2- " R I RE3 3 R
WIR LB a0 —Hiie &9

Table 1 'H NMR (500 MHz, DMSO-d; ) ,'*C NMR (125 MHz, DM-
S0-dg ) and HMBC spectral data of compound 2

Position P 8. 'H'HCOSY HMBC
1 172.3(s)
2 68.2(s)
3 3.06(3H,s) 40.1(d) c1,c2',6'
ik 138.4(s)
26" 7.46(12H,d,J=7.8) 130.2(d) H3',5"  €3,04'
35" 8. 14(12H,dd,J=7.8,7.6) 133.8(d) H2',6',4" C-I’
4" 7.64(6H,d,]=7.6) 120.3(d) H3',5' €26
1" 4.12(2H,q,]=6.8) 60.5(t) H-1" C-1
2" 1.26(3H,1,]=6.2) 14.2(q) H2"
A3 JLErEh, mp 228.6 ~229.7 C;

ESI-MS m/z:471.5[M + H] ", /3 F 5L C,, Hy, Oy,
'"H NMR (500 Mz, CDCl,) 8:3.98 (1H, dd, J =
13.8,1.2 Hz,H-1),2.65(1H,d,J = 1.2 Hz, H-
2a),2.95(1H,d,J =13.8 Hz, H2b),2.24 (1H,
dd,J =11.8,1.8 Hz,H-5),2.48 (1H,d,J =1.8
Hz,H-6a),2.83(1H,d,J =11.8 Hz,H-6b) ,2.57
(1H,dd,J =9.8,1.6 Hz,H9),1.84 (2H, m, H-
11),1.51(1H,d,J =1.7 Hz,H-12a) ,1.62(1H,d,
J=11.6 Hz, H-12b),4.06 (1H, s, H-15),5.32
(1H,s,H-17),1.13(3H,s,H-18) ,4.65(2H, s, H-
19),7.42(1H,s,H-21),6.52(1H,d,J =8.9 Hz,
H-22),7.46(1H,d,J =8.9 Hz,H-23),1.05(3H,
s,H-24),1.21 (6H, s, H25,26) ;" C NMR ( 125
MHz,CDCl,) §:78.1(C-1),35.7(C-2),169.7( C-
3),80.0(C4),59.3(C-5),36.3(C-6),207.1(C-
7),50.7(C-8),44.3(C9),45.6(C-10),17.5(C-
11),30.1(C-12),37.8(C-13),66.2(C-14),53.7
(C-15),167.0(C-16),78.3(C-17),19.3(C-18),
65.1(C-19),120.1(C-20),143.4(C-21),110.0
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(C22),141.4(C-23),17.1(C24),29.8(C-25),
21.5(C-26) , bR NMR $i4fs 5 SCHR [ 6 ] i if 1%k
i —3 O E A Y 3 AT R (limonin)

e 4 OB A R E AR, mp 228.6 ~
229.7 °C, ESI-MS m/z 455.3[M +H] ", 4y F =
C,H;,0,,"H NMR(500 MHz,CDCL,) §:6.65(1H,
d,J=8.8 Hz,H-1),6.02(1H,d,J=8.8 Hz,H-2),
2.65(1H,dd,J=12.1,2.2 Hz,H-5),2.43(1H,d,
J=2.2 Hz,H6a),2.97 (1H,d,J = 12. 1 Hz, H-
6b),2.19 (1H,dd, J =9.5,1.2 Hz, H9), 1. 81
(2H,m,H-11),1.54(1H,dd,J =10.5,1.2 Hz, H-
12a),1.62(1H,d,J =11.6 Hz,H-12b) ,3.72(1H,
s,H-15),5.52(1H,s,H-17),1.27 (3H, s, H-18),
1.47(3H,s,H-19) ,7.46 (1H,s,H21) ,6.45(1H,
d,J=8.6,H22),7.49(1H,d,J =8.6,H23),1. 15
(3H,s,H-24),1.54 (6H, s, H25,26) ;" C NMR
(125 MHz, CDCl; ) 8:158.2 (C-1),122.1(C-2),
167.6(C-3),84.5(C4),56.6(C-5),39.8(C-6),
208.5(C-7),53.2(C-8),48.9(C-9) ,43.1(C-10),
18.0(C-11),32.4(C-12),37.4(C-13),65.5( C-
14),53.1(C-15),167.3(C-16),78.1(C-17),19.9
(C-18),20.6(C-19),120.5(C-20),142.3(C-21)
110.1(C22),143.1(C23),16.7(C-24) ,32.2(C-
25),27.0(C-26) , Dh %54l 53Cmk[7 -8 1 ik —
e LAY 4 EAIEA (obacunone) o

A4S IREOKA, mp 130.2 ~131.1 C,
ESI-MS m/z:199[M] * , 4315 C,,H,NO, .'"H NMR
(500 MHz, CDCl,) §:7.58 (1H,d,J =2.2 Hz, H-
2),7.05(1H,d,J=2.2 Hz,H-3) ,8. 13(1H,d,J =
7.2 Hz,H-5),7.62(1H,dd,J=7.6,7.2 Hz,H-6) ,
7.43(1H,dd,J =7.8,7.6 Hz,H-7),7.91 (1H,d,
J=7.8 Hz,H-8) ,4.21(3H,s,4-0CH,) ;” C NMR
(125 MHz, CDCl,) §:143.4(C-2),104.2(C-3),
159 8(C4),122.5(C-5),123.4(C-6),129.4 ( C-
7),127.0 (C-8),103.3 (C-3a), 117.9 (C4a),
145.1(C-8a),163.5(C9a) ,58.9(4-0CH,) , DI |
AR5 RO — 12 [ — 3, e G 5 H
1 #£85 ( dictamnine )

4 o-HETETEBIGEME

4.1 FHmE Tk
SR I S A A o HTET I

A S, SEI0 RS AR {XAE 96 FLAR AT .
FLHI AT S T 8 R % vh s W (pHL 7. 4 ) T2 1 i
0.1 U/mL (1) a- 50 BEHA L 20 WL FIAS ] Ve i
RE SRV 20 pL, F 37 CHEIREIFE 20 min, SRJ5
AL B AL AR Y (2.5 mmol/L PNPG # 1)
20 WL B, T 37 CHERARZMFE 20 min )5,
LI A 0.2 mol/L Na,CO, %k 80 uL % Ik %
IO o JF BT M A BH X R, 7 405 nm K
AR B, LA AT 3 R, AR (1) A
B YR - HAA T 30 6%, 9 Origin7. 0 %K
{7 = = N (O
Inhibition (% ) =[1 = (A, = Avpse) 7 Apanic ] X 100
(1)

oA, AFAE S TR, A, TR IR AL
WSCRE G4 PNPG iR B S AR BRI R IR 2 P i R
B o Ay ARFRZS EVARICRE BV TR SR ]
(B IR 2% M AR o
4.2 ERENKLER

K ERIENE 7AW 1 ~5 1 a4
B B S LR R R G 3 ~5 BA
BEUT 04 oo R AT T 00 0 35 2, X iR T B xR
S BT P (1C,, =510.93 +0. 67 mg/L) , 255 I,
%2,

Table 2 «-Glucosidase inhibitory activity of compounds isolated from

test

the petroleum ether extract of Dictamnus dasycarpus (x +s,n=3)

Compd. ¢/(mg/L) Inhibition/ % IC5y/ (mg/L)
1 1 000 - -
2 1 000 - -
3 500 98.13+£0.93 237.71 +0.17
4 500 76.63 £1.92  304.34 +1.15
5 500 54.32£0.45 430.45 +0.38
Acarbose 500 46.81 +£1.03  510.93 +0.67
Note:“ -7 indicates no activity
5 & it

KT A B A AT BB VR T A AIE S v R
DLSCHRARIE o AT A (1 3 B BRI i
MBSO B 5 TS LR, s E
T T (1) \2,2- T T ORHE3, 3- ORI N R
LR (2) W ER (3) VHEAARR (4) A1 SE5(5)
IR T PNPG LA 1 HAR SN o1 %) 55 1 1
MG TR APRBW LS Y 2 A E! ey
1 D9 B U LS B rP o0 B 5 2105 DA P i 2 A ik



55 50 55 1]

e e, 2 - L B A7 o B o

D WA AU A 34 45

(20 BAT B A RT3 L R TR A S S B2 R -
AR A R AR, 1, 29/ T BRI
X RE b B O o AR S D BIF TS 1 i B A i
(LY oS AP I 35 A B AR B PR o
AT R AR TR 2%

& % x

[1] Xu SS,Zhang HB,Zhou JP,et al. Advances of new antidiabetic
drugs[ J]. J China Pharm Univ( ¥ B 254+ X 3 3 3%) ,2011,42
(2):97 - 106.

[2] Lyann S,Kumarasamy J,Sankar M, et al. New glucosidase inhibi-
tors from an ayurvedic herbal treatment for type 2 diabetes : struc-
tures and inhibition of human intestinal maltase-glucoamylase
with compounds from Salacia reticulate[ J]. Biochemistry,2010 ,
49(3) :443 -451.

[3] Avogaro A,Fadini GP. The effects of dipeptidyl peptidase<4 inhi-
bition on microvascular diabetes complications [ J ]. Diabetes
Care,2014,37(10) :2884 —2894.

[4] Lin YP,Zong YL,He H,et al. Chemical constituents of the aerial
parts of Seseli yunnanense Franch[J]. Nat Prod Res Dev( X K /=
WA R 5 &) ,2007 ,19:798 - 800,836.

[5] QuJY,Wang MY, Wang CM, et al. Anti-inflammatory fraction
and chemical constituents of Hosta plantaginea[ J]. Chin Tradit

Herb Drugs( ¥ 3£25) ,2011,42(2) :217 -221.

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

Andrew PB 1III, Klaus D, Rosalind YW. Isolation and identifica-
tion of the first C-17 limonin epimer, epilimonin [ J]. J Agric
Food Chem ,2008,56(14) :5595 — 5598.

Bai YY. Studies on chemical constituents and bioactivities from
the root bark of dictamnus dasycarpus ( A &f B2 A4 050 F 25 34
THPERFFE) [D
Li X, Tang HZ, Gou XJ,et al. Study on chemical constituents of
the root of Dictamnus dasycarpus [ J]. Chin Med Mat J( ¥ 2
#t),2008,31(12) :1816 —1819.

1. Jinan; Jinan University ,2014.

Jeong SY, Sang HS, Young CK, et al. Neuroprotective limonoids
of root bark of Dictamnus dasycarpus[J]. J Nat Prod 2008 ,71
(2):208 —-211.

Liu ZL,Xu YJ,Wu J, et al. Feeding deterrents from Dictamnus
dasycarpus turcz against two stored-product insects[ J]. J Agric
Food Chem ,2002,50(6) :1447 —1450.

Kang SL, Wang SX,Zhu TR. Studies on active constituents of the
root bark of Dictamnus dasycarpus Turcz[J]. J Shenyang Coll
Pharm( J.Fa2h F 25 4R) ,1983,6:11 - 16.

Fauvel MT, Gleye J,Moulis C,et al. Alkaloids and flavonoids of
Melicope indica[ J] . Phytochemistry ,1981,20(8) :2059 -2060.
Kazeem MI, Ogunbiyi JV, Ashafa AO. In vitro studies on the inhi-
bition of «- amylase and a-glucosidase by leaf extracts of
Picralima nitida ( Stapf) [ J]. Trop J Pharm Res,2013,12(5) :
719 -725.

2019 451 A 17 H ,2%

Foe RSB (BEE) AL (2
2570%) JAEP (25 TSR RIZGHE)

e SR ] A AR 0 g 26

FIPEAY A T fE o

Hr[E SRR 5 B
T SUMEZR 2018 AFrE g

AR R B k2 EME /R (Elsevier) IER & AR T “2018 4= [E 54 5 | 2%
Researchers) " B EL ,  E| 25} K27 dEf 5 22038 AR 2B L, AR NN JE B N RICER 58 440 5 & AR S8 5] 2%
VEEFRERANZGHN 2R ) SRR (25 HE 2R R HSE 22 ) BN (25 B R BEA A

Hh ] R T | A PR TR B 1R R A R BT 2 0 7 i AR , 5 % 005 | RO X b 5
T 1RGN ZEMERIE NG, B SR I T R SC e AR S, P
1R BT | 2 B TS B o B 2 R E RS T 1) Scopus B85 % o Scopus Jik A BRE R[] 1
Bl AR TR S RIS S SS9 SCRR AR R TE LA B , G450 rp [ 23 (i T B2 g EA T B2 1 20 B

HAE

ElE= gy

2. (Chinses Most Cited

TIEBEA RIS CR B

(RF:HHE5EEFN)






