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Three new glycosides from leaves of Jatropha curcas
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Abstract: Objective To study the chemical compositions from leaves of Jatropha curcas and their anti-inflammatory activities.
Methods The compounds were isolated and purified by silica gel, HP-20 macroporous resin and semi-preparative HPLC, and their
structures were elucidated by physical and spectroscopic analysis. All compounds were tested for inhibitory activities against
LPS-induced nitric oxide production in RAW264.7 cells by Griess method. Results Three new compounds, (+)-jatrointelignan
B-4"-0O-B-D-glucopyranoside (1), 3-hydroxy-4,7-megastigmadien-3-one 9-O-[a-arabinopyranosyl-(1—6)-p-glucopyranoside] (2),
-ionone-4-O-[B-apiofuranosyl-(1—6)]-B-glucopyranoside (3), and three known ones, byzantionoside B (4), foliasalacioside B1 (5),
and (6R,7E,9R)-9-hydroxy-4,7-megastigmadien-3-one 9-O-[a-L-arabinopyranosyl-(1—6)-p-D-glucopyranoside] (6), were identified
from n-BuOH extract of J. curcas leaves. Conclusion Compounds 1—3 are new compounds named jatrcaside A-C. Compounds 4—6 are
isolated from the Jatropha genus for the first time. All compounds show no inhibition against LPS-induced NO production in a
macrophage cell line RAW264.7 at 50.0 pmol/L.
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Fig. 1 Chemical structures of compounds 1—3
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Fr)s N-FRHEE-LFEE IR L RNE (L-NMMA, 1
FHERTL AT fg 2 (LPS, bR EFAHEA R
AF]D; RPMI 1640 i 7% (LS Bioind A F]);
faA-1iE (PLE%) Bioind 2A%]); 100 U/mL. 100
mg/L HHEFZR (LLF Bioind A 7)); HAbXFIY
Ho Al CREETT R ARG A R A FD ..

RSB IHT- 2018 4% B VY )11 2R fe T 2Rk
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B (3X1 L) ZEHL. Ja 28 1R RIS 77 5 45 A vl ik
AL (74.0 g BERR LBEIBAL (23.0 g)\ 1T BEH
B (36.0 g)o IETEEFBAIZ RFLI G, FH - /K
(30%- 50%-. 75%-+ 100%) NREIAHERE e, 15
B 4 MR (Fr. 1~4), Fr. 2 (43 @) &AM
i, AR FFEE-7K (10%-. 20%- 30%-. 40%-+ 50%-
60%) NILANFEBEEEGENL, #53] 6 M/ (Fr.2A~
2F). Fr.2D (0.9 ) &FER (500~600 H) FE i
B, FED-HEE (1001, 501, 250 1) A
SIABEEE Ve, 33) 3 MR (Fr. 2D1~2D3).
Fr. 2D1 &Pl 5 AH il [FHEE-/K (45 0 55) 14k
WM EY) 3 (2.6 mg, (k=13 min). Fr.2D2 &
Pl G IRAH TS [HEE-/K (42 1 58) ] AifbZEI1k
A1 (5.0 mg, ®R=35min) fl 6 (2.0 mg, =22
min). Fr. 2D3 £l &0AH (il [FREE-7K (38 £ 62) ]
gtk 521 A4 2 (2.0 mg, /=30 min). 4 (2.8 mg,
®kR=21min) A5 (5.8 mg, ®R=25min),
3 HMETE

EY1: HOTEH AR, [a]r-97.0° (¢ 0.05,
FIJ); HR-ESI-MS m/z: 769.268 1 [M+Na]* (15
i 769.268 4) &4 BC-NMR #iEH oy 7N
C37HasO16, ABAEN 15. IR HiEE /LAY 1
AR (3416 ecm™) FIZRIR (1598, 1507, 1462

em Do L&Y 1) TH-NMR (£ 1) BT 4 H
AHAES on 3.88 (3H, s, 3-OMe), 3.82 (3H, s,
3"-OMe), 3.77 (6H, s, 3, 5-OMe); 2 MR IEE[S
5 0u 6.54 (1H, brd, J = 15.8 Hz, H-7), 6.23 (1H, dt,
J=158,59Hz, H-8"); 21,2, 3, 5-IUHUARIAIA
&5 [EFE | AFRIZRES ou 6.67 (2H, s, H-2, 6) #l
1 N EXHFRI IR 6.94 (1H, brs, H-2), 6.95 (1H, brs,
H-6"]: 141, 2, 4-=HULEIME S du 7.03 (1H, d,
J=1.7Hz, H-2"), 7.07 (1H, d, J = 8.3 Hz, H-5"), 6.88
(1H, dd, J= 8.3, 1.7 Hz, H-6") . {t 5% 1 ] 3C-NMR
A DEPT #& Bl RoR 1 37 MifaE 5, B4 3 NEIF,
1A 4 DNEEE L, 9 ANRFFIE (P 8 A4S
HEME) A4 ANHEEE. @RI, BRT 1
BN R w s R B AS T4 [on 4.86 (1H,
overlapped, H-1'"), 3.48 (1H, dd, J = 9.0, 7.6 Hz, H-2""),
3.44 (1H, t-like, J = 9.0 Hz, H-3""), 3.37 (IH, m,
H-4""),3.38 (1H, m, H-5""), 3.62 (1H, dd, J = 12.0, 5.3
Hz, H-6""a), 3.83 (1H, m, H-6""b); dc 102.7 (C-1""),
74.9 (C-2"), 77.8 (C-3"), 71.4 (C-4""), 78.2 (C-5""),
62.6 (C-6')], 1 5CHAEY (+)-jatrointelignan B
(1] NMR £4 J LT 58 2 AH R4, SR a9 1 24
FARIERBUEY) (+)-jatrointelignan B 117 25 HE £
TR A s), B A 1 (4.0 mg) T4 -

F1 HEW1 R EIREE (600/150 MHz, CD;0D)
Table1 NMR data of compound 1 (600/150 MHz, CD30D)

{304 SH dc (DEPT) {7304 Ou Sc (DEPT)
1 — 1393 (s) | 2" 7.03 (1H, d, J=1.7 Hz) 112.2 (d)
2,6 6.67 (2H, s) 103.9(d) | 3" — 150.3 (s)
3,5 — 154.5(s) || 4" — 147.1 (s)
4 — 136.3(s) || 5" 7.07 (1H, d, J=8.3 Hz) 117.2 (d)
7 5.55(1H, d, J=6.2 Hz) 89.0(d) | 6" 6.88 (1H, dd, J=8.3, 1.7 Hz) 120.9 (d)
8 3.47 (1H, m) 554(@) | 7" 4.90 (1H, d, J=5.6 Hz) 73.8 (d)
9 3.79 (1H, dd, J=11.2, 7.4 Hz) 649 () | 8” 4.28 (1H, m) 87.0 (d)
3.87 (1H, m)
I — 132.8(s) | 9" 3.59 (1H, dd, J=12.0, 3.5 Hz), 3.88 (1H, m) 61.7 (t)
2’ 6.94 (1H, brs) 1121(@) | 1" 4.86 (1H, overlapped) 102.7 (d)
3’ — 1455 (s) | 2™ 3.48 (1H, dd, J=9.0, 7.6 Hz) 74.9 (d)
4’ — 149.2(s) || 3" 3.44 (1H, t-like, /= 9.0 Hz) 77.8 (d)
5! — 130.1(s) | 4™ 3.37 (1H, m) 71.4 (d)
6’ 6.95 (1H, brs) 116.5(d) | 5™ 3.38 (1H, m) 78.2 (d)
7 6.54 (1H, brd, J=15.8 Hz) 131.9(d) | 6" 3.62 (1H, dd, J=12.0, 5.3 Hz), 3.83 (1H, m) 62.6 (1)
8’ 6.23 (1H, dt, J=15.8, 5.9 Hz) 127.7(d) | 3,5-OCHs  3.77 (6H, s) 56.6 (q)
9 4.19 (2H, dd, J=5.9, 1.2 Hz) 63.9 (t) | 3'-OCHs3 3.88 (3H, s) 56.8 (q)
1" — 137.3(s) | 3"-OCHs  3.82 (3H,s) 56.6 (q)
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Fig. 3 ECD spectrum for aglycone of compound 1

&Y 2: HETEETR AR, o]y +24.0° (¢ 0.05,
FE¥); HR-ESI-MS m/z: 527.246 4 [M+Na]* (i
fH 527.246 8) 4i#& BC-NMR #iE H 7R A
C24H40O11, ABFE R 5. IR Mt B nih &4 2 &
FILEREBIMAAAE (3422 em™D). &Y 2 1 'H-
NMR (% 2) B/R T 4 MHEES ou 0.87 GH, s,
12-Me), 0.92 (3H, s, 11-Me), 1.27 (3H, d, J = 6.1 Hz,
10-Me), 1.63 (3H, brs, 13-Me); 2 M MEHEAE S
Su 5.51 (1H, dd, J = 15.3, 8.9 Hz, H-7), 5.58 (1H, dd,
J = 153, 6.7 Hz, H-8); 2 MNHEMIIHEE 55 on
433 (1H, d, J=17.7 Hz, H-1'), 4.29 (1H, d, J = 6.6 Hz,
H-1"). 1b&4 2 1) BC-NMR 1 DEPT K& /R T
24 M55, AFE 4 ANFE 2 DX, 3 M
B (P2 ANSEMED. 12 MR (g1 A
HEME. 1 AN &% 2 5 6 1 'H-
BC-NMR ##fE 2 ALY, AR A THAEY) 2
H C-3 {550 6c 67.2, Mt &Y 6 H C-3 1554 dc
202.2, VEHHALEH 2 72 6 [ C-3 1 RIS IL )5 k%
FMPe. HMBC i (K1 4) 1 H-3 (6n 4.12) 5
C-2. C-4 I C-5 WIFHRIHE— 03 HE T BibHEL .
TG 2 B4, BkE 2 (1.0
mg) BT & 5%h BRI A+ (2.0 mL), 90 C
AR 3 h, RIS A S 2R TR AR R R 3 A
H ST AL, A S S AT AT
FASHES 5320 o [ S5 4 7R 5] 86) 46 B A0 Bz 1 B A
HESH AT TLC X EG 44T, 10 BH 1 7380 267 5 AR ]z A7 b
HIGATAERT, HMBC K (K 4) # H-1'F1 C-9
() AH DG Ut B A A B E R AE F o) C-9 7, H-1"5
C-6" 1 FH 5 1IE B BAT Foz 411 B 3% #2275 61 2T BE 1 C-6' 1
HH-1"5 H-1"MR-&E 8508 7.7 Hz 1 6.6 Hz,
PE IR &0 S B R A RE R R 7 By B
o222, FE ik, (AW 2 KPS UIE. 1L
H 12 WA RE RS ROESY S25 58 &% B
345 LAR € . ROESY #E (& 4) H-11 [F] H-3/H-6
RS, PLM H-12 5 H-7 AHSSUET H-6 F1 H-3
FE RN, 3% 5 56 HT SCHR 0 GE AH— 225, H-7 1 H-8
Z BB A (15.3 Hz) R EA T2 8 s Ay
E WAL, Bk, thaW 2 MaEuaie, mahih
HMKE B (F 1.

&Y 3: TOBSRY), [als +28.0° (¢ 0.05, H
fi#); HR-ESI-MS m/z: 525.230 2 [M+Na]* ({1514
525.231 2) 454 BC-NMR #ffie H 51308 CasH3s011,
AEFIRER 6. IR Heik Rt &4) 3 HAFAE 2 (3360
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Fz2 LEW2 N3 FAZHIEIREIE (600/150 MHz, CD:;0D)
Table 2 NMR data of compounds 2 and 3 (600/150 MHz, CD3;OD)

7220 ? 3
ou oc on oc
1 — 352(s) — 35.5 (s)
2 140 (1H, dd, J=12.6, 10.1 Hz) 41.1()  1.39,1.82 (% 1H, m) 35.4 (1)
1.53 (1H, dd, J = 12.6, 6.6 Hz)
3 4.12(IH, m) 672(d)  1.81,1.88 (% 1H, m) 25.0 (1)
4 5.43(1H, brs) 126.0(d)  4.11 (1H, t-like, J = 3.5 Hz) 76.3 (d)
50— 138.1(s) — 134.3 (s)
6  2.10 (1H, d,J=8.9 Hz) 554(d) — 141.4 (s)
7 551 (1H,dd,J= 153, 8.9 Hz) 1329(d)  7.30 (1H, d, J= 16.5 Hz) 144.9 (d)
8  5.58(IH,dd,J=153,6.7 Hz) 135.6(d)  6.13 (1H, d, J=16.5 Hz) 134.0 (d)
9 434 (IH, m) 777 () — 201.1 (s)
10 1.27(3H, d,J=6.1 Hz) 212(q) 230 (H,s) 272 (q)
11 0.92GH,s) 273(q)  1.06 3H, s) 27.5(q)
12 0.87(3H,s) 300(q) 1.083H,s) 29.4 (q)
13 1.63 (3H, brs) 228(q) 1.85(GH,s) 192 (q)
' 433 (1H,d,J=7.7 Hz) 1023 (d) 433 (1H,d,J=7.8 Hz) 102.0 (d)
2 3.7 (1H, dd, J=9.0, 7.7 Hz) 752(d)  3.16 (1H, dd, J=9.2, 7.8 Hz) 75.0 (d)
3 3.33(1H, m) 779(d)  3.34(1H, dd,J=9.2, 8.8 Hz) 782 (s)
4 337(1H,m) 71.4(d)  3.27(1H,dd,J=9.8, 8.8 Hz) 71.9 (d)
5 3.35(1H, m) 76.7(d)  3.39 (1H, m) 77.0 (d)
6 3.71(IH,dd, J=11.2, 3.6 Hz), 692 (t)  3.60 (1H, dd, J=113, 6.3 Hz) 68.6 (t)
4.04 (1H, brd, J = 11.2 H) 3.97 (1H, brd, J = 11.3 Hz)
1" 429 (1H,d, J= 6.6 Hz) 1050 (d)  5.03 (1H, d, J=2.0 Hz) 110.9 (d)
2" 3.59(1H, dd, J=8.8, 6.6 Hz) 723(d)  3.88 (1H, d,J=2.0 Hz) 77.9 (d)
3" 3.52(1H, m) 742(d) — 80.5 (s)
47 3.80 (1H, brs) 69.4(d) 374 (1H,d,J=9.6 Hz),3.93 (1H,d,J=9.6 Hz)  74.9 (t)
57 3.52(1H,m),3.86 (IH,brd, J= 122 Hz)  66.7(t)  3.56 (2H, s) 65.6 (t)

HO,, \OH
' ' oH OH
Oa__~_OH
e SN K’O)\
0OV o} on HO" \
\\ hd HO
HO

)

2 3

B4 &% 2703 X4 'H-'H COSY (== ). HMBC (- ) #1ROESY % (- )
Fig.4 Key 'H-'"H COSY (===), HMBC (-~ ), and ROESY (> ") correlations of compounds 2 and 3

em™) FIFRIE (1654 em™) EHREE. A& 3 1 230 (3H, s, 10-Me); 2 NN EAES ou 7.30
'H-NMR (% 2) B/R T 4 MHEES o0 1.06 3H,s,  (1H, d, J = 16.5 Hz, H-7), 6.13 (1H, d, J = 16.5 Hz,
11-Me), 1.08 (3H, s, 12-Me), 1.85 (3H, s, 13-Me),  H-8); 2 MR F(55 ou4.33 (1H,d, J=7.8
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Hz, H-1'), 5.03 (1H, d, J=2.0 Hz, H-1"). 1k &% 3 11
BC-NMR F1 DEPT #E B/R T 24 MRS5S, 655 1
ANFRIE, 4 AFEE, 2 X, S AL (3
MEEME) . 8 MTAKHFE. 1 MR, 1 &
A=k, WXt 3 52U EaY 4S)-4-
hydroxy-p-ionone 4-O-a-L-arabinofuranosyl-(I—6)-f-
D-glucopyranoside ] '"H- A1 BC-NMR #(#z00), &
B 2 ML A FEERTE T R i M TR EE AN A,
B 3 iy bR (0¢110.9, 77.9, 80.5, 74.9, 65.6)
BRT 2SR R AR AL (oc 109.9,
83.2, 81.1, 86.0, 63.1) 71, 54059 2 (R /K i 72
ARIFICY, B 3 7K A I 1 7KOR 70860 460 B 0 ) L ok
BEAT TLC XL AT, E— 20 U0 7 4 47 B8 A b
HIuAALEDNS), HMBC 1K (B 4) & H-1'F1 C-4
(R AH G 150 A ] 2 M #E T B o) C-4 fr. H-1"#l
C-6' A IR B T BB i S e H A2 A AT BRIV C-6'7 5
H-1F1 H-1" (A8 A B 160 20 B A0 B g A 2
%179 B3, H-7 A1 H-8 Z [ IEA 74 (16.5 Hz)
RPN PN E MR, 2 LTk, (&
3 MgsfE, ma NIRRT C (B 1.

wEY 4: LR K. 'H-NMR (600 MHz,
CD;0D) 6: 5.81 (1H, s, H-4), 4.33 (1H, d, /= 7.8 Hz,
H-1'), 3.87 (1H, m, H-9), 3.85 (1H, m, H-6'b), 3.65
(1H, dd, J = 11.9, 5.0 Hz, H-6a), 3.35 (1H, m, H-3'),
3.27 (1H, m, H-4"), 3.26 (1H, m, H-5"), 3.14 (1H, t, J =
8.5 Hz, H-2'), 2.47 (1H, d, J = 17.3 Hz, H-2b), 2.05
(3H, s, Me-13), 1.99 (IH, m, H-6), 1.98 (IH, m,
H-7b), 1.97 (1H, m, H-2a), 1.66 (1H, m, H-8b), 1.61
(1H, m, H-8a), 1.51 (1H, m, H-7a), 1.19 (3H, d, J =
6.2 Hz, 10-Me), 1.09 (3H, s, 12-Me), 1.01 (3H, s,
11-Me); BC-NMR (150 MHz, CD;0D) : 202.6 (C-3),
170.3 (C-5), 125.4 (C-4), 102.1 (C-1'), 78.1 (C-3"),
77.9 (C-5"), 75.6 (C-9), 75.1 (C-2), 71.8 (C-4"), 62.9
(C-6"), 52.4 (C-6), 48.1 (C-2), 37.8 (C-8), 37.3 (C-1),
29.1 (C-11), 27.5 (C-12), 26.8 (C-7), 25.0 (C-13), 19.9
(C-10)o LA EHH 5 SRR A — 5028, whds e
&%) 4 N byzantionoside B.

&Y 5: A IEE M K. 'H-NMR (600 MHz,
CD;0D) 6: 5.81 (1H, s, H-4), 4.31 (1H, d, J= 7.8 Hz,
H-1'), 4.29 (1H, d, J= 6.8 Hz, H-1"), 4.07 (1H, dd, J =
11.4, 2.2 Hz, H-6'a), 3.85 (1H, m, H-9), 3.85 (1H, m,
H-5"a), 3.80 (1H, m, H-4"), 3.69 (1H, dd, J=11.4, 5.9
Hz, H-6'b), 3.58 (1H, dd, J = 8.8, 6.7 Hz, H-2"), 3.50

(1H, m, H-3"), 3.50 (IH, m, H-5"b), 3.42 (1H, m,
H-5"), 3.35 (I1H, m, H-3"), 3.35 (1H, m, H-4"), 3.15
(1H, t, J = 7.8 Hz, H-2"), 248 (1H, d, J = 17.4 Hz,
H-2a), 2.06 (3H, s, Me-13), 1.98 (1H, m, H-2b), 1.98
(1H, m, H-6), 1.98 (1H, m, H-7a), 1.62 (1H, m, H-8),
1.50 (1H, m, H-7b), 1.18 (3H, d, J = 6.1 Hz, 10-Me),
1.10 (3H, s, 11-Me), 1.01 (3H, s, 12-Me); 'C-NMR
(150 MHz, CD30D) d: 202.5 (C-3), 170.3 (C-5), 125.3
(C-4), 105.3 (C-1"), 102.2 (C-1"), 78.0 (C-3"), 76.8
(C-5%), 75.7 (C-9), 75.1 (C-2"), 742 (C-3"), 724
(C-2"), 71.8 (C-4"), 69.8 (C-6), 69.4 (C-4"), 66.7
(C-5"), 52.4 (C-6), 48.1 (C-2), 37.9 (C-8), 37.3 (C-1),
29.0 (C-12), 27.6 (C-11), 26.9 (C-7), 25.0 (C-13), 20.1
(C-10)o BhEH 5 SCiRIRIE A — 55012, s ie
&%) 5 M foliasalacioside By o

&Y 6: HETEE E# K . 'H-NMR (600 MHz,
CDs;0D) ¢: 5.89 (1H, s, H-4), 5.75 (1H, dd, J = 154,
6.5 Hz, H-8), 5.64 (1H, dd, J = 15.4, 9.2 Hz, H-7),
4.40 (1H, m, H-9), 4.35 (1H, d, J= 7.7 Hz, H-1"), 4.26
(1H, d, J = 6.8 Hz, H-1"), 4.04 (1H, d, J = 11.2 Hz,
H-6'b), 3.86 (1H, dd, J = 12.5, 3.2 Hz, H-5"b), 3.79
(1H, m, H-4"), 3.69 (1H, d, J = 11.0 Hz, H-6'a), 3.58
(1H, m, H-3"), 3.51 (1H, m, H-2"), 3.51 (1H, m,
H-5"a), 3.37 (1H, m, H-3'), 3.37 (1H, m, H-4"), 3.35
(1H, m, H-5"), 3.18 (1H, t, J= 7.7 Hz, H-2'), 2.68 (1H,
d, J=9.3 Hz, H-6), 2.44 (1H, d, J= 16.7 Hz, H-2b),
2.07 (1H, d, J = 16.7 Hz, H-2a), 1.97 (3H, s, 13-Me),
1.30 (3H, d, J= 6.4 Hz, 10-Me), 1.03 (3H, s, 11-Me),
0.98 (3H, s, 12-Me); *C-NMR (150 MHz, CD;0D) J:
202.2 (C-3), 166.2 (C-5), 138.2 (C-8), 129.0 (C-7),
126.1 (C-4), 105.2 (C-1"), 102.7 (C-1"), 77.9 (C-3"),
77.1 (C-9), 76.8 (C-5"), 75.2 (C-2"), 74.2 (C-2"), 72.4
(C-3"), 71.5 (C-4"), 69.5 (C-6), 69.4 (C-4"), 66.8
(C-5"), 56.8 (C-6), 48.4 (C-2), 37.2 (C-1), 28.0
(C-12),27.5 (C-11), 24.0 (C-13), 21.1 (C-10). LA %
P 5 SCHERROE FE A — B0, BMUE =AY 6 N
(6R,7E,9R)-9-hydroxy-4,7-megastigmadien-3-one 9-O-
[a-L-arabinopyranosyl-(1—6)-p-D-glucopyranoside]
4 JRGEMEMK

K LPS 53/ BUE MR 40 RAW264.7 B 24 1]
BAEY) 1~6 BIPLRTEERY, 4HMfE S 15%)h
A= 1f13% M 1% 100 U/mL. 100 mg/L 75 4% % 2 ) RPMI
1640 572 T 37 C\ 5%CO, (M7 F P iE 7R . WY
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S KA LL 2X 105 AN/FLEEMT 96 FLIK
o REAH IV RE 5 L2y o) BEZH L LPS BERIZH (1.0
ug/mL). BHMEZY L-NMMA (0.1 pmol/L) 4. 4%
H (FMEAEMREGREE D78 1.6 3.1, 6.3,
12.5. 25.05 50.0 umol/L), &4 3 MEfL. 4525 2h
JEREFLIN 10 pL 1) LPS BT ERE 7R 5%
18 ho FIH Griess 7AME NO W%, H 50 pL 40/ I
TEWRT 96 FLAR, MKIRAERFFLINN Griess iGF) A (fiff
Jf#, Sulfanilamide) Griess iifl] B (52 245 O %,
N-1-naphthylethylenediamine dihydrochloride ) %% 50
uL, VB A)E TR 2460 F 10 min HAEEEFRX 546 nm
PAKEI 2 S LB (4D R, TR,

IR =4 oA z0)/(A oA )

IR BN, (&Y 1~6 fEIRIEN 50.0
umol/L I 4T LPS 55 RAW264.7 4=
NO it
5 itig

A SEG BRI I R 2 B S E 1R 3 6 ML G
v, BFE 3 HRIREERNEY), R FEE T
IR 22y, (H NO $M3E 45 B R BT
BAITIMEIER . Kk, HPiRIERRZE
VIR IEREAT TR B R G 70 AR bAh,
G 2 13 RIE RS, A2 DA TiE— 2 7K
il S SR L AR AL, ORI M 2 1)
W5 A Ry 1t — B BT o

RBAR AR FRNRAEF R R
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