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FAREZ-7",7"9",9"-TUEE (4). JEMHER (5). 4+-FARZME (6). ZHRE (1. B-BHEE (8). AERIR (9). 3p-FHH T -5
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Abstract: objective To study the chemical constituents of Callicarpa pseudorubella and their biological activities. Methods The
chemical constituents were isolated and purified by silica gel, Sephadex LH-20, RP-18 reversed phase silica gel column
chromatography and semi-preparative high performance liquid chromatography (HPLC). Then their structures were elucidated by
modern spectroscopic analyses (UV, IR, NMR, and HRESIMS) and physicochemical properties. All isolates were evaluated for their
inhibitory effect on RSL3-induced ferroptosis in HT22 mouse hippocampal neuronal cells. Results A total of eleven compounds
were isolated from C. pseudorubella and identified as (7S,7'R,8R,8'S,9S)-sesamin-9-0-B-D-glucopyranoside (1), (+)- pinoresinol-4-
O-B-D-glucopyranoside  (2), (7R,7'R,7"S,7"S,88,8'S,8"S,8"S)-4" ,4"-dihydroxy-3,3",3",3",5,5'-hexamethoxy-7"9",7',9-diepoxy-4,8",4',8"-
bisoxy-8,8'-dineolignan-7",7",9",9"-tetraol  (3), (7R,7'R,7"R,7"S,8S,8'S,8"S,8"S)-4" ,4"-dihydroxy-3,3',3",3",5,5'-hexamethoxy-7,9’,
7'.9-diepoxy-4,8",4',8"-bisoxy-8,8'-dineolignan-7",7",9",9"-tetraol (4), paulownin (5), 4-oxosesamin (6), sesamin (7), B-sitosterol (8),
ursolic acid (9), 3-hydroxystigmast- 5-en-7-one (10), and 3-hydroxystigmast-5,22-dien-7-one (11). Compared with the model group,
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compounds 7, 10 and 11 exhibited obvious inhibitory activity on RSL3-induced HT22 cells ferroptosis, with the survival rate of

30.37%, 31.93% and 36.57%, respectively (23.4% in model group). Conclusion Compound 1 is a new compound, named as

callicoside A. And all compounds are isolated from C. pseudorubella for the first time. Moreover, compounds 7, 10 and 11 exhibit

obvious inhibitory activity against RSL3-induced HT22 cells ferroptosis.

Key words: Callicarpa pseudorubella H. T. Chang; lignan glucoside; callicoside A; sesamin; ursolic acid; 3B-hydroxystigmast-5-en-

7-one; anti-ferroptosis activity

BRI MRS, AL H2%
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Britt. (i, 25 BEARSERTE 3 R [F] 2544 A 2512,
B'¥) Ocimum basilicum L.IWZEM. Fh. &I HE
AARME, Hugm el g AESRR, & HERE
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diepoxy-4,8";4',8"-bisoxy-8,8'-dineo-lignan-7",7",9",9"-
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(Solarbio); MEMEWS (Solarbio); PBS Z2yi [FE4E
IRAEMR GRBO BIRAA .

YT 2021 4F 8 FRAE T 51 MA B PU e % X
T e B VLA, EH D M 48 25 7 R s S0 IX 4k e
AiFE 7 B X 5H SCHIE 78 03 %65 5 N IS T8 B 42 2k J& AR 7 41
4L ] Tk C. pseudorubella H. T. Chang , #r A&
(NHZZ20210801) fRAFT51IM4E RIR PRI il
2 HiE
21 REES5SEH

UL K BR 455 20.0 kg, M JE LA 95%I1) £, 1 [H]
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A MRS IR SR 7 220X 4 Ik, R4 145 A
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1~5-8, FE.5-3 £ EAHRE A (i DL — S0 F e - F B
(100 : 1—>1 1 1) BAEBEMESE] 2 41~4H5% FE.5-3a
A15-3b. FE.5-3a %4 HPLC #litk, (Hf#E-/K 55 : 45,
2 mL/min) f3LAH 1 (3 mg, ®_R=25min). FE.5-
1 (2 @) &8 M SR80 (FEE-7K 60 © 40, 2
mL/min) 1§ 3 A414) FE.5-la~1c, FE.5-1b (105
mg) % HPLC 4fift, (HfE-7K 33 : 67, 2 mL/min)
BUAEY 2 (5mg, ®=37min); FE.3 (38g) &
FHRE AT (it 0 B, LL 40%~ 100% s B e i
33 5 2NH4) FE. 3-1~3-5, Fr. 3-3(2 )4 Sephadex
LH-20 &ALt & E-FEE 1 - D)4 HPLC
alifk, (HEE-7K 47 © 53, 2mL/min), B4&M3 (3
mg, R=30min) 14 (4mg, tr=40min).
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1 (Fer-1) JNBHMEEXSIE, B4 3 447, K59 24h,
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Jetaiil, 4h 5, WO RIS, BN 150 uL DMSO,
MEWACREE (4D 1H.
3 HHEE

WA 1: EEMRY), 57T HEE, [a]; -8.37°
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A 1 53 TN CaeHosOrr AEFIE N 13,
£ 'TH-NMR (600 MHz, CD;OD) i (£ 1) e
By FIRAEAE 2 4 1,3,4-=BURTEER 64719 (1H, d,
J=18Hz), 6.98 (1H, dd, J=7.8, 1.8 Hz ), 6.91 (1H,
d,J=1.8Hz), 6.87 (1H, dd, J= 7.8, 1.8 Hz), 6.80 (1H,
d,J=7.8Hz),6.76 (1H, d, J=7.8 Hz) LAK 1 4> B-7i
HIHEE )95 (55 0ud.66 (1H, d, J=7.8 Hz, H-
1", BC-NMR #¥#5 (& 1D BRa1FHIs 26 4
WA, BT BRHENT 2 A =HURZIAAT 1 ASHE
TG 558, A 3 NEARKE AT 5 AR
BA55. B 1 LS B, KB
5o sk &Y) 4-epi-gummadiol-4-O-B-D-glucopyra-

£1 &4 18'H-NMR 1 *C-NMR ##E (600/150 MHz,
CDsOD)

Table 1 'H-NMR and C-NMR data for compound 1
(600/150 MHz, CD30D)

7 3IA oc on

1 137.2

2 107.4 6.91 (1H, d, J= 1.8 Hz)

3 149.5

4 148.7

5 109.1 6.80 (1H, d, J=7.8 Hz)

6 120.6 6.87 (1H, dd, J=7.8, 1.8 Hz)

7 845  4.90 (IH, s)

8 627  3.04(1H,t,J=7.8 Hz)

9 1045 572 (1H, s)

10 102.4 5.94 (2H, s)

1’ 137.2

2! 108.7 7.19 (1H, d, J= 1.8 Hz)

3’ 149.5

4’ 148.8

5 108.8 6.76 (1H, d, J="7.8 Hz)

6’ 121.6 6.98 (1H, dd, J=7.8, 1.8 Hz)

7 90.0  4.96 (1H, d,J=7.8 Hz)

8 546  3.18(1H, m)

9 727 4.01 (1H, dd, J=9.0, 1.8 Hz)
420 (1H, dd, J = 9.0, 5.4 Hz)

10’ 102.3 5.92 (2H,s)

1" 99.7 4.66 (1H, d, J=7.8 Hz)

2" 750 3.23 (1H, m)

3" 78.0 3.39 (1H, t,J=9.0 Hz)

4" 71.4 3.34 (1H, d, J=12.0 Hz)

5 781 326 (1H,m)

6" 62.5 3.66 (1H, dd, J=12.0,5.4 Hz)

3.82 (1H, dd, J=12.0,2.4 Hz)

nosidel') NMR i 5 AL, BN &4 1 1
2 1V NRIERME TR G . RIELEY 11
ﬁ’ﬁ%ﬁﬂu B, KRWHSHWE 1 sl a.

c3 M B, #E—P YR 'H-"H COSY # /111 H-
7/H-8/H-9. H-7'/H-8'/H-9'. H-8/H-8'[IHH=155, LA
J HMBC W3 H-1"5 C-9 K5, B®L
W TG 1 T gt . a1 Eﬁ*ﬁmﬁﬂ”
B NOESY HIAHIAE T : H-9'B/H-7H15%, LA
K H-9'0/H-7. H-7/H-9. H-9'a/H-8'. H-9/H-8 {E1E
MRES (B D). SUtFER, SRR,
X RAT IR SR 50 A G R A T R R (SR
LBR-ZFE-K 7020 D, R R SH &ML
HieEAN [o]y +47.9 (¢ 0.5, MeOH), fiEll
Y1 BIRE R BOy D-E PR, 2Bl ECD it
5O 2), msxHeay 1 szl ECD A5 ECD
()l R HEAT EL B, B R B E T AR N TS,
8R,7'R, 8'S, 95112, £ Scifinder Hk AR N L &4,
A NI R T A

th&Y 2. AGEER (FED, [a]y +15.9° (c
0.32, CDCl3), mp 102~104 °C, ESI-MS m/z: 519.4
[M—H] . 75734 C6H3:011: 'H-NMR (600 MHz,
DMSO-ds) d: 7.04~6.71 (6H, m, Ar-H), 4.87 (1H, d,
J =172 Hz, Glc-H-1), 4.66 (1H, d, J = 4.2 Hz, H-6),
4.60 (1H, d, J=4.2 Hz, H-2), 4.14 (2H, dd, J= 6.6, 2.3
Hz, H-4, 8), 3.76 (3H, s, 7-OMe), 3.76 (3H, s, 7"-
OMe), 3.74 (2H, m, H-4, 8); '3C-NMR (150 MHz,
DMSO-de) 5: 148.9 (C-3'), 147.5 (C-3"), 145.8 (C-4"),
145.8 (C-4"), 135.2 (C-1), 132.2 (C-1"), 118.7 (C-6"),
118.2 (C-6"), 115.1 (C-5', 5"), 110.5 (C-2"), 110.4 (C-
2"),100.1 (Gle-C-1), 85.2 (C-6), 84.9 (C-2), 77.0 (Gle-
C-5), 77.0 (Gle-C-3), 73.2 (Gle-C-2), 71.0 (C-8), 71.0
(C-4), 69.7 (Glc-C-4), 60.7 (Gle-C-6), 55.7 (-OMe),
55.6 (-OMe), 53.7 (C-1), 53.6 (C-5). _iR%d 5 Ciik
BB A, MO EAEY 2 N (+)-Ia
fig & -4-0-B-D- 8 & HE

&Y 3: Atk R (REE, mp210~212 C,
ESI-MS m/z: 833.3 [M+Na]",%> 72\ C42Hs50016: 'H-
NMR (600 MHz, DMSO-ds) 6: 6.91 (2H, t, J= 2.4 Hz,
H-2",2"), 6.71 (2H, m, H-5", 5"), 6.69 (2H, dd, J=
8.4, 1.4 Hz, H-6", 6"), 6.64 (4H, d, J= 1.2 Hz, H-2, 6,
2',6'), 479 (2H, dd, J = 4.8, 3.0 Hz, H-7", 7"), 4.66
(2H, d, J = 3.6 Hz, H-7, 7'), 4.19 (2H, m, H-9B, 9'B),
4.10 (2H', m, H-8", 8"), 3.82 (2H, dd, J=9.0, 3.0 Hz,
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- H-'H COSY

<~ X HMBC

#77"X NOESY

E1 k&4 18955 '"H-'H COSY. HMBC #1 NOESY %55

Fig. 1

Exp. ECD of 1
-=---Calcd. ECD of 7§, 8R, 7'R, 8'S, 95-1

Ag

B2 &1 80ikFitE ECD i

Experimental and calculated ECD spectra of

Fig. 2

compound 1

H-9a, 9'a), 3.76 (12H, s, 3, 5, 3', 5'-OMe), 3.73 (6H, d,
J=1.8Hz, 3", 3-OMe), 3.70 (2H, d, J= 4.8 Hz, H-9"p,
9"B), 3.06 (2H, m, H-8, 8); '3C-NMR (150 MHz,
DMSO-ds) d: 152.7 (C-3, 5), 152.7 (C-3',5"), 146.9 (C-
3", 3™), 145.2 (C-4", 4™), 136.8 (C-1, 1'), 134.8 (C-4,
4'), 133.4 (C-1",1"), 119.4 (C-6", 6"), 114.6 (C-5", 5™),
110.9 (C-2", 2", 103.3 (C-2, 6, 2', 6'), 86.2 (C-7", 7),
85.1 (C-8",8"),72.0 (C-7",7"), 71.4 (C-9, 9"), 53.7 (C-
8, 8", 59.7 (C-9”, 9"), 56.0 (3, 5, 3', 5'-OMe), 55.5 (3",
3"-OMe). iR ¥ 5 SOl E 2s AR — S04, iy
KEEY) 3 N(TR,T'R,7"S,7"S,85,8'S,8"S,8"S)-4",
4R HE-330, 373" 5,5 N AR FE-7,9,7,9- A -
4,8":4' 8"- X4 - 8,8 - XU A NG H-7",7",9",9"- VU o
tEY) 4: AR R (FEE, ESI-MS m/z: 833.4
[M+Na]*, 4713\ Cs2Hs0016: 'H-NMR (600 MHz,
DMSO-ds) J: 6.96 (1H, d, J= 1.8 Hz, H-2"), 6.91 (1H,
t,J=2.4 Hz, H-2"),6.78 (1H, d, J= 7.8 Hz, H-6"), 6.72
(1H, dt, J= 7.8, 1.8 Hz, H-6"), 6.69 (2H, m, H-5", 5"),
6.64 (4H,d, J=2.4 Hz, H-2,6,2',6'),4.83 (1H, d, J =
4.8 Hz, H-7"),4.79 (1H, dd, J= 4.8, 3.0 Hz, H-7"), 4.66

Key '"H-'"H COSY, HMBC and NOESY correlations of compound 1

(2H, d, J = 3.6 Hz, H-7, 7'), 420 (2H, m, H-9p, 9'),
4.10 (1H, qd, J = 4.8, 2.4 Hz, H-8"), 3.98 (1H, qd, J =
4.8, 1.8 Hz, H-8"), 3.82 (2H, m, H-9a, 9'u), 3.76 (6H,
s, 3, 3-OMe), 3.74 (6H, s, 5, 5'-OMe), 3.73 (3H, d, J =
1.8 Hz, H-3"), 3.72 (3H, s, 3"-OMe), 3.68 (2H, m, H-
9B, 9B"), 3.38 (2H, ddd, J = 11.8, 3.9, 2.4 Hz, H-9a",
9"q), 3.06 (2H, m, H-8, 8"); '3C-NMR (150 MHz,
DMSO-ds) d: 152.6 (C-3), 152.6 (C-5), 152.5 (C-3', 5),
146.9 (C-3"), 146.8 (C-3"), 145.2 (C-4", 4™, 136.9 (C-
1), 136.8 (C-1"), 134.80 (C-4, 4'), 133.0 (C-1"), 132.8
(C-1"), 119.4 (C-6"), 119.2 (C-6"), 114.5 (C-5", 5"),
110.9 (C-2", 2"), 103.3 (C-2, 6, 2, 6'), 87.0 (C-7), 85.1
(C-7), 85.1 (C-8”, 8"), 72.10 (C-7", 7"), 71.3 (C-9, 9"),
60.1 (C-9"), 59.7 (C-9"), 56.0 (3, 5, 3', 5-OMe), 55.5
(3",3"-OMe), 53.7 (C-8, 8'). _EiRHE 5 ik ikiE %
PRI A 504, s e &Y 4 9 (TR,T'R,T"R,T"S,
85,8'S,8"S,8"S)-4" 4"~ — 5 %£-3,3'.3".3" 5,5'- 7N B 4,
$£-7,9,7,9- "I -4,8":4",8"- WA -8,8'- XU AN % -
7"7".9" 9" JURE

&Y 5: Atk R (FEL, ESI-MSm/z:371.3
[M+H]*, 273 CpHis07; 'H-NMR (600 MHz,
CDCL) 6: 6.94 (1H, d, J = 1.8 Hz, H-2'), 6.91 (1H, d,
J=1.8 Hz, H-2), 6.87 (1H, m, H-6, 6'), 6.85 (1H, m, H-
5),6.79 (1H, d, J= 8.4 Hz, H-5"), 5.98 (2H, s, -OCH,0-),
5.95 (2H, s, -OCH,0-), 4.84 (1H, d, J = 4.8 Hz, H-7"),
4.81 (s, 1H, H-7), 4.50 (1H, dd, J= 9.0, 8.4 Hz, H-9'b),
4.04 (1H, d, J= 9.6 Hz, H-9b), 3.90 (1H, d, J= 9.6 Hz,
H-9a), 3.83 (1H, dd, J = 9.2, 6.1 Hz, H-9'a), 3.04 (1H,
m, H-8); 3C-NMR (150 MHz, CDCl3) J: 148.3 (C-4),
148.2 (C-4"), 148.1 (C-3), 147.4 (C-3"), 134.7 (C-1"),
129.3 (C-1), 120.3 (C-6), 120.0 (C-6"), 108.7 (C-5),
108.4 (C-5"), 107.6 (C-2), 107.0 (C-2'), 101.4 (-OCH,0-),
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101.3 (-OCH,0-), 91.8 (C-8), 87.6 (C-7), 85.9 (C-7"),
74.9 (C-9), 71.8 (C-9"), 60.5 (C-8"). RIS
SCHR R B AR — 0, WS AE Y S N
YA E .

&Y 6: AT E LK KR, ESI-MS m/z: 369.07
[M+H]"% 73RN CaHi607: 'H-NMR (600 MHz,
CDCl3) d: 6.76~6.87 (6H, m, H-2, 2, 5, 5", 6, 6'), 5.98
(2H, s, -OCH,0-), 5.95 (2H, s, -OCH,0-), 5.31 (1H, d,
J=3.6 Hz, H-7"), 5.29 (1H, d, J = 3.6 Hz, H-7), 4.32
(1H, dd, J = 9.6, 6.6 Hz, H-90), 4.01 (1H, dd, J = 9.6,
4.8 Hz, H-9B), 3.42 (1H, dd, J= 9.0, 3.6 Hz, H-8"), 3.20
(1H, m, H-8); '3C-NMR (150 MHz, CDCl;) 6: 176.8
(C-9'), 148.5 (C-3"), 148.2 (C-4"), 148.2 (C-3), 147.4
(C-4), 134.5 (C-1"), 133.1 (C-1), 119.2 (C-6"), 118.9 (C-
6), 108.7 (C-2'), 108.5 (C-2), 106.1 (C-5"), 105.9 (C-5),
101.6 (-OCH,0-), 101.3 (-OCH,0-), 84.5 (C-7), 83.5
(C-7),72.8(C-9), 53.4 (C-8),50.1 (C-8"). iX¥dE S
SCHERRTE B HE AR —E00), WS B A 6 v 4-F
REZME .

&Y 7: LEEHIR CRED, mp 119~121 C,
ESI-MS m/z: 355.10 [M+H]*, 4> 13N CaoH1506:
IH-NMR (600 MHz, CDCl3) d: 6.85 (2H, d, J=1.8 Hz,
H-2',2"), 6.80 (2H, dd, J = 8.4, 1.8 Hz, H-6, 6"), 6.78
(2H, d, J = 7.9 Hz, H-5', 5"), 5.94 (4H, s, -OCH,0-),
471 (2H, d, J= 4.2 Hz, H-2, 6), 4.23 (2H, dd, J = 9.0,
6.6 Hz, H-4eq, 8eq), 3.87 (2H, dd, J = 9.0, 3.6 Hz, H-
4ax, 8ax), 3.04 (2H, ddt, J= 5.4, 3.0, 1.8 Hz, H-1, 5);
I3BC-NMR (150 MHz, CDCls) 6: 148.1 (C-4', 4"), 147.2
(C-3',3"), 135.2 (C-1', 1"), 119.4 (C-6', 6"), 108.3 (C-
5',5"), 106.6 (C-2', 2"), 101.2 (-OCH,0-), 85.9 (C-2,
6), 71.8 (C-4, 8), 54.4 (C-1,5). A% 5 CikRiE
B A —50T, WMUSENET T NERER

taEy 8. TLEEHIREH (HEE), mp 132~
134 °‘C, ESI-MS m/z: 4152 [M+H]", TR A
C2oHs00; 10%MilE CRER N E R4, 25 B-&
S Il SO RS, R REE 8, M et A
8 Jy B-4 {1

WEY 9: H ki (A7), mp285~288 C,
ESI-MS m/z: 455.13 [M—H] ", ¥ 3 C30HasO3; 'H-
NMR (600 MHz, DMSO-ds) J: 5.13 (1H, t, J= 3.6 Hz,
H-12), 3.00 (1H, m, H-3), 1.04 (3H, s, H-27), 0.91 (3H,
s, J= 6.6 Hz, H-29), 0.90 (3H, s, H-26), 0.80 (3H, s, H-
23),0.81 (1H, d, J = 6.6 Hz, H-30), 0.75 (3H, s, H-24),

0.68 (3H, s, H-25); 13C-NMR (150 MHz, DMSO-ds)
5: 178.3 (C-28), 138.2 (C-13), 124.6 (C-12), 76.9 (C-
3), 54.8 (C-5), 52.4 (C-18), 47.0 (C-17), 46.8 (C-9),
41.7 (C-14), 39.1 (C-8), 38.5 C-20), 38.5 (C-4), 38.4
(C-19), 38.3 (C-1), 36.5 (C-10), 36.3 (C-22), 32.7 (C-
15), 30.2 (C-7), 28.3 (C-23), 27.6 (C-21), 27.0 (C-2),
23.8 (C-11), 23.3 (C-27), 22.9 (C-16), 21.1 (C-30), 18.0
(C-6), 17.0 (C-29), 16.9 (C-24), 16.1 (C-25), 15.2 (C-
26). FIRHHE S SCERROE KR B A — B0, i
a9 NRERRE.

& 10: LEEHRE S (FEE, mp 170~
171 ‘C, ESI-MS m/z: 4293 [M+H]", TN
C29H4302; 1H-NI\/IR (600 MHZ, CDC13) 0:5.69 (IH, S,
H-6), 3.68 (1H, m, H-3), 1.20 (3H, s, H-19), 0.93 (3H,
d, J = 6.6 Hz, H-21), 0.84 (3H, d, J = 3.6 Hz, H-29),
0.83 (3H, d, J= 3.0 Hz, H-26), 0.81 (3H, d, J= 6.6 Hz,
H-27), 0.68 (3H, s, H-18); 3C-NMR (150 MHz,
CDCls) 8: 202.5 (C-7), 165.2 (C-5), 126.3 (C-6), 70.7
(C-3), 54.8 (C-17), 50.1 (C-9), 50.1 (C-14), 46.0 (C-
24), 45.6 (C-8), 43.2 (C-13),42.0 (C-4), 38.8 (C-10),
38.4 (C-12), 36. (C-1), 36.2 (C-20), 34.1 (C-22), 31.3
(C-2),21.4 (C-11),26.2 (C-15),28.7 (C-16), 12.1 (C-
18), 17.5 (C-19), 19.1 (C-21), 26.5 (C-23), 29.3 (C-
25), 20.0 (C-26), 19.2 (C-27), 23.2 (C-28), 12.1 (C-
29). IR S5 SRR OE B AU,
ENA 10 2 3B-F KL -5 44-7-1

&Y 11: AR, ESI-MS m/z: 427.3 [M+
H]", 20 T3 CaoHas02: 'H-NMR (600 MHz, CDCls)
5:5.69 (1H, s, H-6), 5.17 (1H, dd, J = 15.0, 8.4 Hz, H-
22),5.02 (1H, dd, J= 15.0, 8.4 Hz, H-23), 3.67 (1H, m,
H-3), 1.20 (3H, s, H-19), 1.02 (3H, d, J = 6.6 Hz, H-
21), 0.84 (3H, d, J= 6.0 Hz, H-29), 0.81 3H, d, J="7.2
Hz, H-26), 0.79 (3H, d, J = 6.6 Hz, H-27), 0.69 (3H, s,
H-18); '3C-NMR (150 MHz, CDCl3) d: 202.4 (C-7),
165.2 (C-5), 138.2 (C-22), 129.6 (C-23), 126.2 (C-6),
70.7 (C-3), 54.8 (C-17), 51.4 (C-24), 50.2 (C-14), 50.1
(C-9), 45.5 (C-8), 43.1 (C-13), 42.0 (C-4), 40.0 (C-20),
38.7 (C-10), 38.4 (C-12), 36.5 (C-1), 32.0 (C-25), 31.3
(C-2), 29.2 (C-16), 26.6 (C-15), 25.5 (C-28), 21.6 (C-
26),21.4 (C-27),21.2 (C-11), 19.1 (C-21), 17.5 (C-19),
12.4 (C-29), 12.3 (C-18). _id%da 5 kB 5
FEAR— R0, WS EAGE Y 11 R 3p-R Sk T -5,22-
57T
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treated with RSL3 (X £s,n=3)
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