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Abstract: A systematic phytochemical investigation of Polygonatum cyrtonema Hua. processed by nine
cycles of steaming and sun-drying was carried out using silica gel, Toyopearl HW-40C, octadecylsilyl (ODS) silica
gel, and semi-preparative HPLC, leading to the isolation of three nitrogen-containing compounds. The structures of
the isolates were elucidated by comprehensive spectroscopic analyses, including HRESIMS, NMR, IR, and UV,
and were identified as cyrtoneine F (1), (25,5S)-5-[(1S)-1-methylpropyl] -3, 6-dioxo-2-piperazine propanoic acid
(2), (28,5S)-5-(2-methylpropyl) -3, 6-dioxo-2-piperazine propanoic acid (3). Compound 1 was characterized as a
new amide, whereas compounds 2 and 3 were determined to be diketopiperazines, which were isolated for the first
time from Polygonatum cyrtonema Hua.
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0.140 0, CH,0OH); CD (MeOH) 4__ (A &): 190 (-3.90),
218 (+1.34); UV (CH,0H) 4, (log ¢): 202 (4.28), 244
(3.74) nm; IR v, : 3 285, 2 962, 1 661, 1 545, 1 450,
1207, 1 055, 691 em™, FE/R LGP & &5 R,
HRESIMS [ i & 7 #E 9> + B F 1§ [M+Na] * m/z:
336.153 3 (i %Al M 336.153 0), Wi € H o T+ XA
C, H, N,O, NEFIFE NS, 'HNMR."C NMR (5 1),
DEPT-135 Il HSQC i & &R, fb& 90 1 I &5 4 b A7 1
3R [0, 8.23 (1H, d, J= 7.2 Hz, H-10), 7.84 (1H,
d, J=8.9 Hz, H-7), 7.78 (1H, s, H-1)], 3 I~ i% &K H %
[0, 4.16 (1H, m, H-8), 4.12 (1H, t, J = 7.2 Hz, H-11),
4.06 (1H, dd, J = 8.7, 3.9 Hz, H-5); 6. 56.5 (C-8), 47.5
(C-11), 55.4 (C-5)], 3™ H % [6,, 2.16 (1H, m, H-4a),
1.79 (1H, m, H-4b), 2.04 (2H, m, H-3), 1.39 (1H, m, H-
14a), 1.01 (1H, m, H-14b); J. 25.3 (C-4), 29.2 (C-3),
24.2 (C-14)], 1 MK H 2 [0, 1.67 (1H, m, H-13); J. 37.0
(C-13)], 3 H 3 [0, 1.21 3H, d, J = 7.3 Hz, H-17),
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Figure 1  Structure of compound 1 and its key 'H-'H COSY and
HMBC correlations

Table 1 'H NMR (500 MHz) and *C NMR (125 MHz) data of
compound 1 in DMSO-d,
No. o, (Jin Hz) O No. 0, (Jin Hz) O
1 7.78,s - 10 8.23,d(7.2) -
2 - 177.6 | 11 4.12,t(7.2) 475
3 204,m 202 | 12 - 174.0
4 216,m 253 | 13 1.67, m 37.0
1.79, m
5 406,dd(8.7,3.9) 554 | 14 1.39, m 242
1.01, m
6 - 1723 | 15 0.76,t (7.4) 11.1
7 7.84,d(8.9) - 16 0.81,d (6.8) 153
8 4.16,m 56.5 | 17 1.21,d(7.3) 17.0
9 - 170.7
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Figure 2 Experimental and calculated electronic circular dichro-

ism (ECD) spectra of compound 1
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C,H,N,O,, IMEFIE A 4. 'HNMR (DMSO-d,, 500 MHz)
d,: 8.07 (1H, d, J = 8.4 Hz, H-4), 7.81 (1H, s, H-1), 4.17
(1H, dd, J = 8.4, 5.8 Hz, H-5), 4.14 (1H, dd, J = 8.7,
3.8 Hz, H-2), 2.24 (1H, m, H-7a), 2.09 (2H, m, H-8),
1.87 (1H, m, H-7b), 1.79 (1H, m, H-10), 1.41 (1H, m, H-
11a), 1.19 (1H, m, H-11b), 0.86 (3H, m, H-13), 0.85 (3H,
m, H-12); "C NMR (DMSO-d,, 125 MHz) d.: 177.6 (C-
9), 172.9 (C-6), 172.7 (C-3), 56.4 (C-5), 55.1 (C-2), 36.3
(C-10), 29.2 (C-8), 25.2 (C-7), 24.8 (C-11), 15.6 (C-13),
11.4 (C-12). B3t FR KR LA K Marfey's O, B 5 3L T
PER L-R R m R L- B AR, B 28,585,108, UL E¥URE S
SCHRUOHRIE — B, WS R AT 2 08 (28,58)-5-[(15)-1-
methylpropyl]-3,6-dioxo-2-piperazine propanoic acid.
a3, R (FED. [a]y —17.051 (¢ 0.233 8,
CH,OH), HRESIMS & ¥ & 75 1 43 7 3 71§ [M+Na]"
miz: 265.116 4 (1+ 518 N 265.115 9), 2 H o F U
C,H,N,O,, MEFIE A 4. 'HNMR (DMSO-d,, 500 MHz)
d,: 8.20 (1H, d, J = 7.9 Hz, H-4), 7.79 (1H, s, H-1), 4.21
(1H, ddd, J = 9.9, 7.9, 5.1 Hz, H-5), 4.05 (1H, dd, J =
8.8, 3.9 Hz, H-2), 2.25 (1H, m, H-7a), 2.10 (2H, m, H-
8), 1.88 (1H, m, H-7b), 1.64 (1H, m, H-11), 1.52 (2H, m,
H-10), 0.89 (3H, d, J = 6.6 Hz, H-12), 0.84 (3H, d, J =
6.5 Hz, H-13); "C NMR (DMSO-d,, 125 MHz) 6.: 177.5
(C-9), 174.0 (C-6), 172.7 (C-3), 55.3 (C-2), 50.3 (C-5),
39.9 (C-10), 29.2 (C-8), 25.2 (C-7), 24.3 (C-11), 22.9 (C-
12), 21.3 (C-13). @It B /K fif LA & Marfey's [ BZ, i &
HFEMNL-ZER L-BRAR, 125,55, UL EERS
SCHERM R IE — B S A3 N (28,55)-5-(2-meth-
ylpropyl)-3,6-dioxo-2-piperazine propanoic acid.
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Bruker AVANCE III 500 Y #% f# 3% 4% 1% « Bruker
maxis HD % & AT (8] 5 3% (72 [ Bruker 2 7 ); Thermo
Nicolet IS10 £I. 4k Y i % Fl Thermo EVO300 & 4143 ¢
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Jii, 75 31 2 e AL 10-3-1 A1110-3-2. 10-3-1 (4.03 g)
£t Toyopearl HW-40C T 3%, ff FH F iE - 7K (0100~
50:50) AT LY, 15 2 2 4~ 4H 4 10-3-1-1 F1110-3-
1-2. 445 10-3-1-1 (1.24 g) £ -1 £ = ROR (FF S -
K, 20:80) ZEFE VL, £33 4 45 10-3-1-1-1~10-3-1-
1-4. #1793 10-3-1-1-2 (59.07 mg) F IR 2 21 % w5 RO
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T ROBA (P EE-K, 18:82) P, 15 Rk 542
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Figure 3 HPLC chromatograms of L-isoleucine (A), L-glutamic
acid (B) and compound 1 (C)
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