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RKIEH AR EMEA DT R
WEE, G, | oo, & X, EHE

(ARITE=AE B REIRAT RS 1A 2 e/ IR L G ™ i 25 T Zh e AR Hho, PUJIT 2K 1 614000 )

WO AU RAE A S AR A A= W8 o3, I SR FH R 42 B 170 12 DA R AE A 28 B rp i B S A=
i, 308 3 e R A € i TR 8 YRR 8 i R X6 R A b AN 25 B ) 5 A B RO 2R A7 4 e A, O R T I
W2 T B G AT A S . A5 REW] . (1) WYY 7 B3 3] 11 MMEE W, 40 5 E R
FHHEOI (1) T XUBEBR (2) o M R (3) il R (4) SR EEE (5) R E R (6) L (7).
sukhodianine (8) i EL4EPHK (9) \7-ACTEHET (10) L BT (11) o (2) PRS0 4t i 25 M3l b s, K AE b
ANZE A W R A HE 3 A T TR BT IS it R 40 AS49 1Y TC, {43914 7.5% 10" g - mL' #1 6.59% 107 g -
mL', fb592.3.4.7.8.9.10 FEIRMKAEHARZ T3 845 3 KA HAS 25 PR v 3 A g Mk Joe | T o] A
ME BT AN 5 35 O A S s R D/ N BE AR S e 2 AR A A

KA : KRACHRZS, LW, 12y, sresatifh, i see , Mtk

RESES. 0946  XHEERIEAD: A XEHES. 1000-3142(2023)11-2106-07

Isolation and identification of the alkaloids
from rhizomes of Stephania macrantha

SUN Guofeng, CHEN Fengzheng, TIAN Chong, CHENG Ying, LI Shuhua”

( School of New Energy Materials and Chemistry, Leshan Engineering Research Center for Medicinal Components of
Characteristic Agro-Products, Leshan Normal University, Leshan 614000, Sichuan, China )

Abstract: To study the alkaloids in the rhizomes of Stephania macrantha. The total alkaloids of S. macrantha were
extracted by acid extraction and alkali precipitation method. Eleven alkaloids have been isolated and purified by silica gel
column chromatography and preparative high performance liquid chromatography (HPLC). The structures of compounds
were identified by spectroscopic methods (NMR and MS). The results were as follows: (1) Eleven compounds were
designated as sinomenine (1), sinoactine (2), stepharine (3), reticuline (4), isocorydine (5), corydalmine (6),

asimilobine (7) , sukhodianine (8) , dicentrine (9), 7-oxocrebanine (10) and palmatine (11). (2) The total alkaloids

Y75 B H# . 2022-08-05
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of S. macrantha and sinomenine had inhibitory activities on human lung cancer cells (A549) , with ICy, values of 7.5%

10* g - mL™" and 6.59x10° g - mL", respectively. Compounds 2, 3, 4, 7, 8, 9 and 10 were isolated for the first time

from S. macrantha. The chemical constituents from S. macrantha belong to five types of alkaloids such as morphanes,

proaporphines, aporphines, benzyltetrahydroi soquinolines and protoberberines.

Key words: Stephania macrantha, alkaloids, chemical constituents, isolation and purification, structural

identification, cytotoxicity

KAEH A %5 ( Stephania macrantha ) 7 1988 4F
I8 B — AR (B HkEG ,1988) , %R T T4
FEE Il B lR il Sl EESM T, T
FACTE AR IR, 16 2= B Bk U B 1938 43 G e 4 KA Hh
AEANE R F ALY R 3 (BB % ,2014) o (P ETE
YL B O BT & R 2 60 B, o i T
S TR D A8 A AN IR M X BT R
WA ENT SRR A 39 AF, 590
BT 3AWIE (T4 & H b C W JE Al 2
W) Horb i 2 W s A A B AR, A e
A, TEPERE (RIKANEE,1983) 111 g i
Y ) PRI s AN N AR EY
LE1 iy W= 0 G B RTINS R T BN ST
T, 5 B LA R A (B0 R A <7 ], 19805 1%
HEA4F, 19815 8 Bk 3% 45, 2018) , P A= LB (B AR
45 2016 FRKHESE 2016 ; X B2 5F 2017 ; 4 R %
85,2019) AP E R (FHL,2006) 55, KAEHLAN
2y EEah T AR F S L (L 20 tEad 90 AR — T
KA W A3 1 I 5 4 (BRAESE,1994) 0 A
Tt — 2 T AN 5T % R HAR 8 Ak 2 R A BT
P FRATTRE R AL b A 25 HAR 1 A= 0 B oy B
RO B A AT TR SE M 8 T 11 M A
Wy, 53 R R (1) T RUBERR (2) 07 1 R e
(3) Hiki R (4) FHEEE(5) EKERBHI(E) .
ELEH% (7) | sukhodianine (8) | fif G4t PH6# (9) \7-
AREH T (10) BT (1) bW 1-11 11
ZirgULE 1, o kB 2.3.4.7.8.9.10 &1
KA A2 43 B A 5]

1 &5 nH

T 7% 4 A RE212BW-B ( H AHEFLI ) ; 2 2
IKAEFREE B CF810C ( H A HEFD 4 ) ; b I 20 25 52
LVS3027( & [ BUR A ) 5 il # WA (3 SACID 100
mm (AR SORE B A AR A RS R ) ; Varian INOVA

400 #ZEILARTEAN

KAEHIA 2SR, 2019 4F 3 g [ 2 [ %35
R A BR S F 28 S 1 U 9 2 8 i 0 R 24 S
B BT 4 e &8 A ) K AR M AN 25 ( Stephania
macrantha ) WP FEAS PRAF T 5 1L 27 B 4 L
FRe A 7 i 25 B o & TR H0 (20190301)

2 B’BELH

2.1 BAYHEAIRE

HURAEH A HA 3 kg, B S48 60 CHET )5
e, 1 10 B, B RAE A BAR/NBR A 100 L
PEHURER SR 3.65%107 g - mL™ B ER PR 1A W
30 L, BidE 6 h, #5920 v - min™, U HREUOR, )5
TR BURE I 3.65%107 g » mL" BYERBRVA TR 20
L, 4HE 3 h, 8 20 r - min, OB EREOR . A1 2
UEEBOR , B 5 F A A A AN K I T 1 R B 1Y) pH
F 9 f2 47, BRIG FH 30 L AU H B AR B M SR U 2
WA 2 IR A B2 OB, #2245 1 20 L Z& 18K
ek AW B A BOR , BT 50 °C U e 4 — A H b
JE S BN AL A ZEHAR (9 S E 0% 95 ¢
2.2 REYWMS B4
221 BAMBmA A EN 5B FREL200 H
JETRERL 800 g, LA S el vh$e it RIS AEY)
Bl 80 o, FAE AL, DIASTR] H Ao i) — S0 e = FPY I
(50 : 15 = 1) MU, AR VR , 222 E 4T
SRS A T 8 A4
2.2.2 AR KA B B IR g
RE A 2 M7 43 BEAS B A 8 A58 40 B9 A= W ik, 388 3
il 25 WA 35 o B alifb . &S Ok R R A R
IR J5 WA & AR, SR A DL SRS (20%) - K
(80% ) B BEVRIIE , 2 W 15 hn £ i 1y Lo 491, B 2 20
R 80% , il 4< : 254 nm, il & 4. C 5, 50
mm X 450 mm,5 pm,

e MR e WA SR R M VR, A% VR M i SE T =K



1 kEW1I-11 %41

Fig. 1 Structures of compounds 1-11

R ARRR 2 O SRR KL S | fn
F = A BRI,

PR 3R Uy s, 28 0k 22 ] A% WORR T & 2t Ak
Je e B W P AR AR B 11 A E W, il
4% 1(3 100 mg) .2 (850 mg) .3 (81 mg) .
4(296 mg) 5(126 mg) .6 (109 mg) .7(225 mg) |
8(76 mg) 9(168 mg) . 10(527 mg) .11(237 mg) ,

3 femEmER

Ew 1 HETELAR, AL AT LT
@, e BTz AL & Y R RE 0 R W e, ESI-MS m/z:

330 [ M+H]*.'H-NMR (CDCl,, 400 MHz) 8: 6.63
(1H, d, J=8 Hz, H-2), 6.54 (1H, d, J=8 Hz,
H-1), 6.07 (1H, brs, HO-4), 5.47 (1H, s, H-
8), 4.35 (1H, d, H-5¢), 3.80 (3H, s, OCH,-
3),3.49 (3H, s, OCH,-7), 3.17 (1H, m, H-9),
2.43 (3H, s, NCH,-17) ., C-NMR ( CDCl,, 100
MHz) 8. 194.1 (C-6), 152.3 (C-7), 145.0 (C-
3), 144.7 (C-4), 130.4 (C-11), 122.6 (C-12),
118.2 (C-1), 115.1 (C-8), 108.9 (C-2), 56.7
(C9), 56.1 (OCH,-3), 54.8 (OCH,-7), 49.2
(C-5), 47.1 (C-16), 45.9 (C-14), 42.8
(-NCH,), 40.5 (C-13), 36.0 (C-15), 24.2 (C-
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10) o IR REE 5 SCHk (B4 S0 I ST L, 2010)
R 1B 1 e ( sinomenine ) FEAS — 5, B2 E iz AL
G0

&Y 2 HETTEEH A, ML WAL
o, e Wiz Ak & W AT fE N AR W, ESI-MS m/z;
328 [M+H]*,'"H-NMR (CDCI,, 400 MHz) &: 7.55
(1H, s, H-5), 6.75 (1H, d, J=8 Hz, H-2),
6.66 (1H, d, J=8 Hz, H-1), 6.33 (1H, s, H-
8), 3.89 (3H, s, OCH,-3), 3.75 (3H, s, OCH,-
6),3.69 (1H, d, J=4 Hz, H9), 3.33 (1H, d,
J=16 Hz, H-10b), 2.98 (1H, m, H-10a), 2.60
(1H, m, H-16b), 2.47 (1H, m, H-16a), 2.45
(3H, s, NCH,), 2.37 (1H, m, H-15b), 1.75
(1H, m, H-15a) ,*C-NMR (CDCI,, 100 MHz) §:
181.5 (C-7), 161.7 (C-14), 151.0 (C-6), 145.4
(C-3), 143.3 (C-4), 129.8 (C-11), 124.0 (C-
12), 120.5 (C-5), 118.8 (C-1), 109.5 (C-2),
61.0 (C-9), 56.3 (OCH;-3), 54.9 (OCH,-6),
47.0 (C-16), 43.7 (C-13), 41.7 (-NCH,), 37.8
(C-15), 32.6 (C-10), L ib#wEEHE S5 SCHR (L
eig 55 ,2016) 5 ) XUBE B ( sinoactine ) JE AR —
B, s AL AW R R,

&Y 3 WETCEE M A, ML 5L AR 21
o Wiz Ak & W T e AE YR, ESI-MS m/z;
298 [M+H]*,'H-NMR ( CDCl,, 400 MHz) &: 7.03
(1H, d, J=8 Hz, H-12), 6.89 (1H, d, J=8 Hz,
H-8), 6.64 (1H, s, H-3), 6.41 (1H, d, J=38
Hz, H-9), 6.29 (1H, d, /=8 Hz, H-11), 4.29
(1H, m, H-6a), 3.81 (3H, s, OCH,-1), 3.60
(3H, s, OCH,-2), 3.45 (1H, m, H-5), 3.15
(1H, m, H-5), 2.77 (2H, m, H-4), 2.40 (1H,
m, H-7), 2.30 (1H, m, H-7) ,*C-NMR (CDCl,,
100 MHz) §: 186.2 (C-10), 153.5 (C-1), 150.0
(C-8, 12), 144.3 (C-2), 135.5 (C-7b), 132.5
(C-3b), 128.2 (C-9, 11), 127.4 (C-3a), 112.2
(C-3), 61.0 (OCH,-2), 57.7 (C-6a), 56.3
(OCH;-1), 51.2 (C-7a), 48.2 (C-5), 45.0 (C-
4),26.3 (C-7), LiRAZBEERE 5 SCHR (3842 iE A
T ar 4, 2006 ; 5Kk 5% A, 2009 ) ) GE 1Y W A B 2 6
( stepharine ) 3 A —E | il % 52 % AL & W) 0 Wil By

EW 4 EREATEL KK, ESI-MS m/z.
330 [M+H]*,'H-NMR (CDCl,, 400 MHz) &: 6.77

(1H, s, H-2"), 6.73 (1H, d, J=8 Hz, H-5'),
6.59 (1H, d, J=8 Hz, H-6'), 6.54 (1H, s, H-
5), 6.37 (1H, s, H-8), 3.85 (6H, s, OCH,-6,
OCH,-4"), 3.71 (1H, m, H-1), 3.19 (1H, m,
H-3a), 3.05 (1H, m, H9a), 2.80 (3H, m, H-
3b, H-9b, H-4a,), 2.60 (1H, m, H-4b), 2.40
(3H, s, NCH,) ,"”C-NMR (CDCl,, 100 MHz) §:
145.3 (C-6), 145.2 (C-4'), 145.0 (C-7), 143.4
(C-3"), 133.0 (C-8a), 130.1 (C-1"), 125.0 (C-
4a), 120.9 (C-6"), 115.6 (C-2'), 113.7 (C-5"),
110.6 (C-8), 110.4 (C-5), 64.5 (C-1), 55.9
(OCH,-6), 55.8 (OCH,-4'), 46.6 (C-3), 42.2
(-NCH,), 40.9 (C-9), 24.8 (C-4), M ER#E%L
W5 Xk (E B4, 2008) I8 M R R
(reticuline ) FEAS —F, WA 8 AL & W M Fikili R

&Y s WHEATER KK, ESI-MS m/z:
342 [M+H]*,'H-NMR (CDCl,, 400 MHz) &: 8.84
(1H, s, 11-OH), 6.86 (1H, d, J=8 Hz, H-8),
6.84 (1H, d, J=8 Hz, H-9), 6.70 (1H, s, H-
3), 3.92 (3H, s, OCH,-10), 3.91 (3H, s, 2-
OCH,), 3.71 (3H, s, OCH,-1), 3.18 (1H, m,
H-6a), 3.05 (2H, m, H-4), 2.88 (1H, d, J=
16Hz, H-7a), 2.71 (1H, d, J=16Hz, H-7b),
2.54 (3H, s, NCH,), 2.45 (2H, m, H-5),
“C-NMR ( CDCl,, 100 MHz) &: 151.3 (C-2),
149.5 (C-10), 144.0 (C-11), 142.2 (C-1),
130.2 (C-3a), 130.0 (C-7a), 129.2 (C-11b),
126.0 (C-3b), 120.2 (C-11a), 119.0 (C-8),
111.1 (C-3), 110.0 (C-9), 62.9 (C-6a), 62.1
(OCH,-1), 56.2 (OCH,-10), 55.9 ( OCH;-2),
52.7 (C-5), 43.9 (-NCH,), 35.9 (C-7), 29.3
(C-4), VI B wd B 5 SClk (5K &4, 2009) #
1B 1 558 8 5 (isocorydine ) FE AR — B, B 2 iz 1L
GRS EE

kEwme KHGILEIEHA,ESI-MS m/z:
342 [M+H]",'H-NMR ( CDCl,, 400 MHz) &: 6.80
(1H, d, J=8 Hz, H-11), 6.76 (1H, d, /=8 Hz,
H-12), 6.73 (1H, s, H-1), 6.62 (1H, s, H-1),
422 (1H, d, J=16 Hz, H-8a), 3.89 (3H, s,
OCH,-2), 3.87 (3H, s, OCH,-3), 3.81 (3H, s,
OCH;-9), 3.59 (1H, m, H-13a), 3.57 (1H, m,
H-8b), 3.24 (1H, m, H-6a), 3.20 (1H, m, H-
13),3.16 (1H, m, H-5a), 2.83 (1H, m, H-
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13), 2.69 (1H, m, H-5b), 2.66 (1H, m, H-
6b) ., C-NMR ( CDCl,, 100 MHz) §: 147.5 (C-
3), 147.4 (C-2), 146.6 (C-10), 143.3 (C-9),
129.6 (C-4b), 127.9 (C-12a), 127.2 (C-4a),
126.6 (C-8a), 124.9 (C-12), 114.4 (C-11),
111.3 (C-4), 108.5 (C-1), 60.6 (OCH;-9), 59.5
(C-13a), 56.1 (OCH,-2), 55.9 (OCH,-3), 53.9
(C-8), 51.6 (C-6), 36.2 (C-13), 29.0 (C-5),
DI R 5 SCHR (B 22, 2010) iz 18 AY 52 4
ﬁ@}}ﬁ)ﬁ(corydalmine)%ﬁ*ﬁ,ﬁﬂ%—gﬁfiZ’ft%%
h 2SR,

EWT BRETEEBAK,ESI-MS m/z: 268
[M+H]*,'H-NMR (CDCl,, 400 MHz) &: 8.29
(1H, d, J=8 Hz, H-11), 7.21~7.33 (3H, m, H-
8,9,10), 6.71 (1H, s, H-3), 3.80 (1H, dd,
J=16, 4Hz, H-8), 3.59 (3H, s, OCH,-1), 3.35
(1H, m, H-6a), 2.99 (2H, m, H-5), 2.77 (2H,
m, H-4),2.70 (2H, m, H-7) ,"C-NMR ( CDCl,,
100 MHz) &: 148.2 (C-2), 142.8 (C-1), 136.2
(C-7a), 132.0 (C-11a), 130.0 (C-3b), 128.7
(C-8), 128.0 (C-9), 127.6 (C-10), 127.3 (C-
3a), 127.2 (C-11), 125.3 (C-11b), 114.6 (C-
3), 60.4 (OCH,-1), 53.6 (C-6a), 43.3 (C-5),
37.4 (C-7), 29.0 (C-4). VL ¥ #5040 5 Sk
(BB HEFN T 1A, 2006 ; 8 £ 25 2016) HGE 1Y
[ 220 ( asimilobine ) &4 — 2, MU E 2L &Y R
W27

EW 8 KT EF AR, ESI-MS m/z.
355 [M]*,'H-NMR ( CDCl,, 400 MHz) &: 7.91
(1H, d, J=8 Hz, H-11), 7.08 (1H, d, J=8 Hz,
H-10), 6.57 (1H, s, H-3), 6.08 (1H, s,
-OCH,-), 5.95 (1H, s, -OCH,-), 5.43 (1H, brs,
H-7), 3.92 (6H, s, OCH,-8, OCH,-9), 3.21
(1H, m, H-6a), 3.16 (2H, m, H-5), 2.71 (1H,
m, H-4), 2.70 (3H, s, NCH,), "“C-NMR
(CDCl,, 100 MHz) 6: 153.3 (C-8), 148.4 (C-
9), 147.6 (C-2), 143.5 (C-1), 130.8 (C-7a),
129.4 (C-3a), 124.7 (C-10), 124.6 (C-3b),
122.7 (C-11a), 116.7 (C-11b), 113.6 (C-11),
107.8 (C-3), 101.9 (-OCH,-),67.7 (C-7), 61.8
(OCH;-8), 60.3 (OCH,-9), 56.1 (C-6a), 54.4
(C-5), 43.3 (-NCH,), 29.3 (C-4), DL F#wi%k
5 5 SCHR (A 5T, 2013 ) 238 1) sukhodianine JEA

— 3, WOz AL G YR sukhodianine

EW 9 KPALER KK, ESI-MS m/z:
340 [M+H]*,'H-NMR ( CDCl,, 400 MHz) &: 7.67
(1H, s, H-11), 6.78 (1H, s, H-8), 6.52 (1H,
s, H-3), 6.08 (1H, s, -OCH,-), 5.93 (1H, s,
-OCH,-), 3.92 (6H, s, OCH,-9, OCH,-10), 3.14
(1IH, m, H-6a), 3.07 (2H, m, H-5), 2.65 (2H,
m, H4), 2.61 (1H, m,H-7), 2.60 (3H, s,
NCH,), 2.52 (1H, m, H-7), "C-NMR ( CDCl,,
100 MHz) &: 148.2 (C-10), 147.7 (C-9), 146.6
(C-2), 141.8 (C-1), 128.4 (C-7a), 126.7 (C-
3a), 126.4 (C-3b), 123.6 (C-11a), 116.6 (C-
11b), 111.3 (C-11), 110.5 (C-8), 106.8 (C-3),
100.6 (-OCH,-),62.4 (C-6a), 56.1 (OCH,-9),
55.9 (OCH,-10), 53.6 (C-5), 43.9 (-NCH,),
34.2 (C-7), 29.2 (C-4). VA b ¥ 50 5 Sk
(4= ,2014) #3889 107 B 41 PEK ( dicentrine ) 3
A B, WO A G W o LA PR

EW 10 KO ICEE KK, ESI-MS m/z:
335 [M]",' H-NMR ( CDCl,, 400 MHz) & 8.78
(1H, d, J=4 Hz, H-5), 8.27 (1H, d, J=8 Hz,
H-11), 7.63 (1H, d, J=4 Hz, H-4), 7.14 (1H,
d, J=8 Hz, H-10), 7.01 (1H, s, H-3), 6.31
(2H, s, -OCH,-), 4.01 (3H, s, OCH,-8), 3.95
(3H, s, OCH,-9)."” C-NMR (CDCl,, 100 MHz)
5:181.7 (C-7), 153.6 (C-1), 151.7 (C-2),
151.2 (C-6a), 146.4 (C-8), 146.2 (C-9), 144.6
(C-5), 135.3 (C-7a), 126.1 (C-3a), 125.6 (C-
11a), 123.8 (C-11), 123.5 (C-10), 120.0 (C-
11b), 117.0 (C-4), 108.4 (C-11b), 102.2 (C-
3), 102.0 (-OCH,-), 62.5 (OCH,-8), 56.2
(OCH,-9) , DI A% wa%ds 5 SCHk (23 = ,2014)
R B 7-8 A% FEPE T ( 7-oxocrebanine ) FE AN —F
e AL B YR TR BT

LAY 11 RE AT E TR KK, ESI-MS m/z.
353 [M+H]*,'H-NMR ( CDCl,, 400 MHz) &: 9.79
(1H, s, H-8), 8.82 (1H, s, H-13), 8.14 (1H,
d, J=8 Hz, H-11), 8.03 (1H, d, J=8 Hz, H-
12), 7.68 (1H, s, H-1), 7.07 (1H, s, H-4),
4.96 (2H, m, H-6), 4.23 (3H, s, OCH,-10),
4.13 (3H, s, OCH,-9), 4.01 (3H, s, OCH,-2),
3.96 (3H, s, OCH;-3), 3.31 (2H, m, H-5),
BC-NMR (CDCl,, 100 MHz) &: 153.6 (C-9),
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151.6 (C-3), 150.6 (C-2), 146.1 (C-8), 145.5
(C-10), 139.5 (C-13a), 135.0 (C-12a), 130.0
(C-4a), 127.8 (C-12), 124.1 (C-11), 123.0 (C-
8a), 121.0 (C-4b), 111.9 (C-4), 109.6 (C-1),
62.2 (OCH,-9), 57.3 (OCH;-3), 57.0 (C-6),
56.7 (OCH,-2), 56.4 (OCH,-10), 27.2 (C-5),
DAL R 5 SOk (VAR5 2008) B )
7T (palmatine ) FE A — 2 it %2 b &9 M E
T,

4 MK

Xof R AE AN 25 HAR 1 A8 0 Fn 32 2 B o
FEBEAT T A0 M A 0 D, S MRSk (2= R
26,2021) R H CCK-8 ME LK, KAEHIASZS B
A A W RN T 36 4T L AS49 ) 1C, 1R 7.5
107 g - mL™", 75 HEBROC I 20 AS49 (19 1C, i N
6.59x107 g « mL™, [ iR 45 L 3R U KAL AN 258 BAR
SR W R R T R OGT I 9 A L AS49 B —E 1Y
2 L 5 0 e

5 Wiws &k

2 B AR Y = B AN S R B A
B 53 7 U B, FL VR A e BE 77, 430 Ja 1 e e
St B RN BA] AR E L A W0 (24K =, 2014) 5 P LA
ZH B A Y AT R LU A B TR JE TR
7INBERE IR A A (BN R AN BRSF B, 1980) 5 /il
ANEE 3 R W B 5 o T R B ( AE % A
2013 ) A1 L-PU & U 7T 66 (fof 5% 9k 55,2017 ) . A
HF 5T H K A6 M AS 25 19 32 22 A R A R
J& T ME B B A W as, MAR P fh s 25 1R
A T E T A 1L SR LS gl g L
FRAEY ) £ 2 A YA 225, 0 0 & T g e A
T ]l 2R DN BE A TR A A 3 5 A A T A
Wt (1994 ) ORI 25 R —3

AR SO AL HAS 758 AR 09 A= P ki o3 AT T
TEARIRE ST, 8 T 11 DA, 338 T 5 e otk
Y, b &Y 1 Rz Y BAR B A
YIRS oy AL B 1 e G 2 T8 T fe 7 A
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