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A new neolignan compound with inhibitory tyrosinase

activity from peel of Passiflora edulis Sims
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Abstract: To study the chemical constituents and their inhibitory tyrosinase activities from peel of Passiflora
edulis Sims. The compounds were isolated and purified by semipreparative liquid chromatography from alcohol
extract of peel of passionfruit, and their chemical structures were identified by spectral techniques and comparison
with literature data. Tyrosinase inhibitory activity was detected with tyrosinase kit, and Autodock Vina and
Gromacs software were used for molecular docking with tyrosinase. Inositolignan (1), coniferin (2) and syringin (3)
were isolated and identified from the peel of P. edulis. It should be pointed out that compound 1 is a new
neolignan compound. The inhibition rates of the three compounds on tyrosinase were (27.27 + 0.79)%, (1.35 +
0.44)% and (17.04 + 0.86)%, respectively. Molecular docking showed that the binding energies of the three
compounds with tyrosinase protein were -8.3, -6.9 and -6.7 kcal/mol, respectively. Inositolignan had good
tyrosinase inhibitory activity and strong binding effects with tyrosinase. The molecular dynamics simulation
results showed that the binding of inositolignan ligand-tyrosinase complex was stable.
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HREERT 2020 4 7 AW AWLRMEIDVARAR, AT i 7 =HEE
FOKEEMIE (E108°787', N23°201') , B H 200.00 kgo A 5h &ML B2 245 K222 2B F /8
RIS e N E R — 5 ERVUEE (Passiflora edulis f. edulis Sims) .

HEE (g, EZAERMERFGRATD ¢ 48 (&M%, ML TR AR
WA 5 LB Orig, WL B TIRAERARD o O (filkg, EZAEBERH
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i) 2 U T B A (NU3010C, YLARPUIRBHCA PR A 7))+ shasHhm 484 (DAC-HB50,
Bt £ NU3000 5751 UV/VIS il 28 F1 NP7000 R, TLIRPCIRHCARARD ; shaHia
JE4EFE Cis 3k (ODS-A-HG) (12 nm S-50 um AAG12S50, Lot No.16913, HA YMC) ;
) UM (3 A X Amide(20 mm=250 mm, 5 pm, 100 A, S/N 19060501A P/N 17190512025,
BB ERD BHCHRAFD » @R G (P230 & BT, TD-1-15 B& &,
DAD230* - f) & BEFI R M 4%, EC2000, KEMKFIRR AT A AR AR 5 G IR AL
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200.00 kg PHE R S5 Beid, OB R, /B3 K. SRR E T 60 cCHA M T,
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K 2] VA E T 10% SRS BB AL dEAT Wi . B 10% S REGE i Elhr 20 g, VA i
BCE Y 100 mg/mL ¥R EE, AR 10 mL, BRI 1 g RAZNEHN R4, 24
& ©0.1%7/K=5 1 95 (0min) —40 : 60 (60 min) , FEFFF]5 M4 (Fr-1~Fr-5) . L
Fr-2 (2.94 g) 44 WAH ISR XAmide, 4 0.1%fR/K=8 : 92 ¥k, 534 MR
55 (Fr-2-1~Fr-2-4) . Fr2-3 K LB F XAmide ilit:, Zishik RN @ k=955
(0 min) —90 : 10 (45 min) —90 : 10 (80 min) —50 : 50 (90 min) , HEULEW 1 (16.9
mg, R=65.5 min) . Fr2-1 K _FiR A F XAmide (aiE4:, 2 205 @ /K=95 © 50 min)—80 : 20
(45min) , FEHLEY 2 (15.6 mg, ,:=26.0min) . Fr2-2 XM _FRAHF XAmide thiHE,
L7050 K=9515 (0min) —85: 15 (45min) —85 : 15 (60 min) —50 : 50 (65 min)
—50 150 (80 min) , fHFIMLEY 2 (20.0 mg, ®&=29.0 min) FLEH 3 (47.1 mg, r=45.0
min) .
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&1 AEHE, [a])’-18.9°; UV (MeOH) Amax (log &) 203 (0.709) , 228 (0.298),
289 (0.219) , 323 (0.246) nm; ESI-MS: m/z 551 [M-H] (75) , 1334 (16) , 1034 (100),
587 (17) , 552 (16) , 355 (47) , 255 (15) , 195 (29) , 175 (16) , 113 (32) ; IR
(KBI) Vmax 3 426+ 1631, 1511, 1260 cm™'; ##% HR-ESI-MS: m/z 551.176 3 [M-H]" (calcd
for C26H31013, 551.176 5) , #iE 43T N CasH3O013, ANHIFIEE 11

STAR R EE ) TH NMR 3 A 200 N5 5 —d RS & M ESE Son 7.61 (1H, d,
J=16.0Hz, H-7') 56.45 (1H, d, J=16.0Hz, H-8) , 2 BN 1, 3, 4-=HURH
FHEMES, 10 MIEAN T EEEOT F R RT 7 AR 2 MRS 5. 13C NMR % 3 il
F 26 MG S, B 1 AEHIEE BB 168.6 (s, C9D , 144N F5 HIEUGIE S,
TR 2 NS 1 AR, 8 AMERMR AR (b 2 MRESHRES)
1 ANER T AR LK 2 AN RIS 5. 1 ANERIRIE . 2 NEIR DAL 1 DXL S T
10 MAMLFIEE, RGeS E 1AM ERA . ED 1 BARBREE RS L 1
Ao

1 AW 1 KBRS (600 MHz) FIFRIE (150 MHz) #3E (CD;OD)
Table 1 'H NMR(600 MHz) and 13C NMR (150 MHz) data of compound 1 in CD3;0D

{7 E Position ou (Jin Hz) dc
1 — 133.7 (s)
2 7.02 (1H, d, 1.8) 111.7 (d)
3 — 148.8 (s)
4 — 147.2 (s)
5 6.74 (1H, d, 8.1) 115.8 (d)
6 6.85 (1H, dd, 8.1, 1.8) 120.7 (d)
7 4.89 (1H, d, 5.4 73.9 (d)
8 445 (1H, ddd, 5.7, 54, 4.0) 86.2 (d)
9 3.51 (IH, dd, 12.0, 5.7) 62.0 (t)

3.76 (1H, dd, 12.0, 4.0)

1 — 129.8 (s)
2' 724 (1H, d, 1.9 112.3 (D
3 — 151.7 ()
4 — 151.9 (s)
5! 7.05 (1H, d, 8.5 117.5 (d
6' 7.12 (1H, dd, 8.5, 1.9 123.6 (d)
7 7.61 (1H, d, 16.0) 146.0 (d)
g 6.45 (1H, d, 16.00 117.3 (D
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9 — 168.6 (s)

", 3" 3.58 (2H, dd, 9.9, 2.8) 71.9 (D
2" 5.54 (1H, t, 2.8) 75.8 (d
4", 6" 3.64 (2H, dd, 9.9, 9.1D 74.7 (D
5" 324 (1H, t, 9.1D 76.5 (d>
3-OCH; 3.81 (3H, s) 56.3 (@
3'-OCH; 3.90 (3H, s) 56.6 (@)

'H-'H COSY MK (Wl 1 fi) BoRfi 2 BEKMEHR, Hrgih &Gt
= B A R CONEE (LA LEE, inositol) FrBt. 3T FiRHAE SHHE, 15 e 45
S H 1A BT ARIEZ 2K (neolignan) &7y . HMBC # (f1ld 1 fiis) o, M
23| H-8 [on 4.45 (1H, ddd, J=5.7, 5.4, 40Hz) 15 C-4'[6c 151.9 (s) JHH=, BIWR T 2
MNIRW R BICES B C-8—O0—C-4#H JE T 2 M EEEAE 57005 C-2 [6c 111.7(dD].
C-2'[6c 112.3 (d) FLE HMBC A%, R 2 A2 BIEURTE C-3 5 C-3'6. Al
B BRI 1 ANEUE S RARIR BN, R SRR LRI ML, HMBC i
g F| H-2" [0 5.54 (1H, t, J=2.8Hz) 15 C-9'[6c 168.6 (s) MK, HE—DiFsLiZifE
Wro SCARLFEDTH, RAE H-7 55 BAGSHE UN/IMEEHE (J=54H2) LRS54
P H A T = B B A AL L RE 04, C-7. C-8 HIARXS I B HEWT A ervehro-3X. %5 &5
JUURE i B REAS 5 A e R, T8I (PR3 MR R IR HE RS & B oA, L
Jr BRI R B A 8 S myo-3e BEAN, LB F BRI HEAS 5 B 5 350U 2-O-acetyl myo-inositol
BEAR—3US, e BI0UE T WIEE AL B SO B . AiE— DI E 2 A 1 AR AL,
T 7S, 8R A TR, 8S M ECD i, 454K 7S, 8R ¥ ECD i 54L& 1 WL EYI&
B (LK 2) , g xR 7S, 8R-1. BGHELA 1 RS 3 fis, #
4 ANEEARNEZ (inositolignan) , ZHT 45K 2 A& A WUEE v BRI R IR R sy Ak
B 1RV 45 R 4 58 B T 0 I rT AT B W R 3 R 3 (www.trew.ac.en) o

—'H-"H COSY —A HMBC

14649 1 8 HMBC # 'H-'"HCOSY A%
Fig. 1 Key HMBC and 'H-'H COSY correlations of compound 1



Experimental

— 75,8R
— 7RSS

-3k 1 1 1 1 1 1 1
200 225 250 275 300 325 350 375 400

1+ Wavelength (nm)

B 2 e 1 Mt Mt ECD &

Fig. 2 Experimental and calculated ECD spectra of compound 1
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Fig. 3 Chemical structure of compound 1
WEY 2 AERHAK: 'THNMR (CDsOD, 600 MHz) §: 7.10 (1H, d, J=28.3 Hz, H-5),

7.06 (1H, d, J=1.6Hz, H-2) , 6.94 (1H, dd, J=8.3, 1.6 Hz, H-6) , 6.54 (IH, brd,

J=158Hz, H-7) , 627 (1H, dt, J=15.8, 5.7Hz, H-8) , 4.88 (1H, d, J=7.4Hz,
H-1') , 420 (2H, brd, J=5.7Hz, H-9) , 3.86 (3H, s, OCH3) , 3.86 (1H, brd, J=
12.0 Hz, H-6'a) , 3.68 (1H, dd, J=12.0, 4.6Hz, H-6b) , 3.36~3.51 (4H, m, H-2',
H-3', H-4', H-5") ; BCNMR (CD;OD, 150 MHz) d: 133.6 (s, C-1) , 111.3 (d, C-2),
150.9 (s, C-3) , 147.6 (s, C-4) , 117.9 (d, C-5) , 120.7 (d, C-6) , 131.3 (d, C-7),
1289 (d, C-8) , 63.7 (t, C-9) , 102.7 (d, C-1") , 749 (d, C-2") , 77.8 (d, C-3" ,
71.3 (d, C-4) , 782 (d, C-5) , 62.5 (t, C-6") , 56.7 (q, OCH3) . PL_E¥¥E 5 CiRlel
IE—2, OSSN .



AEY 3 AOPRE S (FEE) ; 'THNMR (CD;OD, 600 MHz) 6: 6.74 (2H, s,
H-2, H-6) , 6.54 (1H, brd, J=159Hz, H-7) , 6.32 (1H, dt, J=15.9, 5.6 Hz, H-3),
4.86 (1H, d, J=7.4Hz, H-1") , 422 (2H, brd, J=5.6 Hz, H-9) , 3.85 (6H, s, 3-OCHj3,
5-OCH3) , 3.77 (1H, brd, J=12.0 Hz, H-6'a) , 3.66 (1H, dd, J=12.0, 5.1 Hz, H-6'b),
3.37~3.50 (3H, m, H-2', H-3', H-4") , 3.20 (1H, m, H-5") ; *C NMR (CD;OD, 150 MHz)
d: 1352 (s, C-1) , 1054 (d, C-2, C-6) , 1543 (s, C-3, C-5) , 1358 (s, C-4) ,
1313 (d, C-7) , 130.0 (d, C-8) , 63.6 (t, C-9) , 1053 (d, C-1) , 75.7 (d, C-2") ,
77.8 (d, C-3 , 71.3 (d, C-4) , 784 (d, C-5) , 62.6 (t, C-6") , 57.0 (q, 3-OCHs,
5-OCHz) o LA EHURE 5 CHRVHRIE—3, SOz EME e NE T HH.

2.2 BREEAERIE NG 2

Pits SRR RS VR 280 5 v, LA IR A B T R, LT BRI % A (32.43 + 0.69)%,
X ER A AR BRI RN E . WA R R, AW 1. (a2 A& 3 IR
FRBEHIE R0 (2727£0.79) %, (1.35+£0.44) %1 (17.04+0.86) %, HAbEm1 A
A R s PR BRI e A o
23 SFXEE

WK 4 s, a0 1 5 XU % B RSB 1 R ) Tyr65. Tyr78. Asn81. His244.
Asn260. Met280. Glu322 il Ala323 BEAFES A EAEH : (&1 2 H5EEY Glu307. Tyr311
A Asp312 BRIEAFAES A EAEH; &Y 3 5 Ser364. GIn307 Fl Glu356 5kH: FAFT7ES S
WA 1~3 SEEIRBEIZE A 685 B N-8.3 6.9, -6.7 keal/mol, RULAY) 1 SEEIREGE A
4Gl HAE .
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Fig. 4 Molecular docking optimal conformation of compound 1-3 with tyrosinase (2Y9X)

#: ARNBEARIEER: BAMKE: CARTEH.
Note: A is inositolignan; B is coniferin; C is syringin.

2.4 SFEhIFER

AICHEY) 1 5B E RIS H 7 7045 BT 1 100 ns (1973 T3 I 640 704
HEMARNE A Z SN0 T3 ) AR 577 i 2 (RMSD)  (JLE 5A)
B4 (RMSF) (WK 5B) | [l (Rg) (WK 5C) PLAE S EEAR
SlatznamEH (WK sD) M Edael (LB SE) o @i 5 fras, RMSD
L ST UK, W A E) J) AR R A5 K R — g AR E P . RMSF AR & H it
H G B TR FEAE B ) 2 B R TP S AR, LA 1) RMSF B AR R R R IR R A 8
RIS, S 1 B B R R o — g X N R R R AL RS e A . Rg
2P ENIILE 2.0 nm YDA, RUIMEFER S EEEEY, a1 AN EA/EA
BT RIBR A A G 1 S mREGE A E 5 WS EBELE 10~60 ns Z [AIFEELE 12
A, TSR RN 2 8 A4S, W LA E AR I, RUISKEESEHRAL, TR
R EMAABLFRIREN. WK SE fras, a8 E dae SR A 2 SRR R 5
REEMR, REEEIFADHEL WHIERE SMiaE T,
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Fig. 5 Molecular dynamics simulation of the complex of compound 1 and tyrosinase (2Y9X)
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A BRI TR BB ER], Hr 7HLHI T AE S NF-«B 1 PI3K/Akt {5 588 A <. Li &5
AR TR ST A S AMPK oA H WAH A5 5 0 B R L B 5K 3R 11555 1 HOc2
O MLAEMAE K o BT BbBA IR WURE A NG ZBEAT 7 HTRIE L S PUM RS PR keI, (B RBoR
RIFETE (B AR KR o B 3 MU RN SIEE, KIULEY 1 BA
M BRI T o (ELIRTAE 3 ML VIR R BEHRE 1  DVURSE A i 23 EL A 4100 1) 1% 2 R
Yo [N, BRaREE & 0 TR UK DUV A G 3R 5 R IR B 45 A R eIk, P8 A7 AL
PSRN, B v a1t —BIE 7 N E 45 & R SAaE . g binid, AWt
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