- 1460 » PER 2024438 B55% B5H  Chinese Traditional and Herbal Drugs 2024 March Vol. 55 No. 5

B AR E R SE R S A5

MRkt !, FLEe !, £ AL R, Bk

L TN R R R AT G, TR M 510405
2. MR RS —EERE, A& T 510405
3. ITREANERKM AR, & M 510405

W E: BW WA Lycopodiastrum casuarinoides WAEMITZE NIy« FaiE FIFH 2 P a8 7 00 e i S AR MR 1o
AT/ Al . 8Id 2 P B R DL B XS AT S e B . S85R WA SMEY B3 11 MeE
W, SN 6-F2FE-B-EAATE (1), K-N-HIE-B-EAATEL (2). casuarine B (3). AL (4). casuarinine B (5). B-E
I (60 WA, (7). N-demethylhuperzinine (8). AAZHHIA (9). 8,15-dihydrohuperzinine (10). casuarinine I (11),
g EY 1 AR E Y.

KRR RO ARAB: 6-REE-B-EAAN: H-N-HIE-B-EA: AL MR A

FESES: R284.1 YRR : A NERS: 0253 - 2670(2024)05 - 1460 - 06

DOI: 10.7501/.issn.0253-2670.2024.05.005

Study on alkaloids of Lycopodiastrum casuarinoides
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Abstract: Objective To study the alkaloids from Tengshisong [Lycopodiastrum casuarinoides (Spring) Holub]. Methods The total
alkaloid fraction of L. casuarinoides was separated and purified by various chromatographic techniques. The chemical structures were
identified by comprehensive spectroscopy analysis and single crystal X-ray diffraction. Results A total of eleven compounds were
isolated from the total alkaloid fraction of L. casuarinoideds, and the structures were identified as 6-hydroxy-p-obscurine (1), des-/N-
methyl-B-obscurine (2), casuarine B (3), huperzine B (4), casuarinine B (5), B-obscurine (6), huperzinine (7), N-demethylhuperzinine
(8), huperzine C (9), 8,15-dihydrohuperzinine (10), and casuarinine I (11). Conclusion Compound 1 is a new Lycopodium alkaloid.
Key words: Lycopodiastrum casuarinoides (Spring) Holub; Lycopodium alkaloid; 6-hydroxy-p-obscurine; des-N-methyl-p-obscurine;
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ARE RN R 57, B, AT L0 H
DR A AR T, TS A 2 B R R At
HE N ICIZ R A AR, AR A T EE
LG 73 A A B2 BT R 2K g BR P ( Alzheimer’s
disease, AD) HEMIRIKIGST, & H BTHAHE A5t
AD 67 2511 Oy 1 k2 e B A s R AE R
o3 s AR AL A2 P I A R S AT I AT
M BEARE 11 MAIREENED, 5 a%E R
6-¥23E-B- T AAHE (6-hydroxy-B-obscurine, 1) Z-N-H
JE- B- KA ( des-N-methyl-B-obscurine , 2 ) .
casuarine B (3). A #2H & Chuperzine B, 4).
casuarinine B (5). B-FEAfH# (B-obscurine, 6). #¢
SEARE (huperzinine, 7). N-demethylhuperzinine
(8). AW A (huperzine C, 9). 8,15-
dihydrohuperzinine (10). casuarinine I (11). HH,
a1 e e, gitCE 1.

1 &1 s
Fig. 1 Chemical structures of compound 1

1 UBESHH

Ascend 400 UL REILAR L EA (FE[E Bruker 2
A]); JASCO V-550 BYEAh/mT WOt (Abatl
BHMX 2R PR A 7]); JASCO FT/IR-4600 Plus Fourier
Transform IR Y& 15 (AL REERTRMY A IR A 7DD
N-1300 Jief 28 KA (g2 B AR A D LC-
2030C T B AGHAE (HA Shimadzu A #]);
G1361A 1200 B4 5 = R0l (GEE 231}
FAMRATD: 5600 LC-MS JFiE{ (£ H 2z R
BFAHRAFD; Agilent Gemini S #LRATHAL (EH
LHASRHA R AT D; JASCO P-1020 fe)giy (b
HAENEMGER AR A ED; ke GF il
TAHIRATD:; HSGF254 A TLC HRERR GFasq %k
TR O & 465 AR FE T s A €3k FH Sephadex
LH-20 %} (Amershanm Biosciences A 7] ); Xbridge
BEH Cis f#ll454E (250 mmX 10 mm, 5 pm, 3E[EH
Waters 7] ); AZHH TARAF] (EE CIL A#]D;
W AEE. BERR 2B, SRR N Al

(REFEFAFAMUARELEAFD; 4. HEERNEG
Al bt EAFHA R A FD.

SO A FARE L T 2020 4E 11 AASEE T &
BIPHTT, Z7 N R 25K FRH AR O F IR
5w AEAA L. casuarinoides (Spring) Holub,
FEUEARAS (2020100201 F7CF T rp 55 24 K )
ESREUE T AR
2 REESENE

BBEAFA I B354y (50.0 kg) T JE kR,
FHAEZEIR TH 95%4 8 (140 L) $#HL 3 Ik, BRIk 72
ho ZEEHEHW) (7.55ke) M7KIRE, H 10%EhEEE
0% pH3, FFH S GEEEI R LA S . BRK
2 NH3-H,0 5% pH 9~10 J5, A & kA
I, P4 USRS S AE DA (54.63 @) 2R
YIRS AL SRR I AR i, & ke-HEE (100 -
0—0 : 100> BEEEFEML, 2038 2 ik A FAH [F] 50
55, 132110 Mt (Fr. 1~10).

Fr. 1 (735 g) 4 ODS #, HEE-/K (10 :
90—100 : 0) V&I RGBATHELENL, 385 A
43 (Fr.1-1~1-5), Fr.1-2 (0.24 g) % Sephadex LH-
20 BEAE AL (FED 4ifk, 53] 3 MR Fro1-2-
1~1-2-3. Fr. 1-2-2 LORE-HEOK (77 223, HHoKHN
0.02% — LMK D N ahAH, 28244 HPLC 43
BHAREMAEY 1 (3.56mg, ®=39.5min). 11 (8.31
mg, r=40.1min). Fr. 1-2-3 DL Zfi§-HsK (75 : 25)
NIRBIA, 4214 HPLC 2 B E 2L &Y 4 (3.74
mg, ®&=15.7min). Fr. 1-3 LLZJE-HEK (70 : 30D
NIRBNIAH, 22414 HPLC 73 B8 8654 10(5.93
mg, &R=30.4 min).

Fr.2(1.5 )% ODS 4, HEE-7K(10 © 90—100 -
0) WWHIRGHATREE VN, 133 3 NS Fr.2-1~
2-3, Fr.2-1 (0.13 g) £ Sephadex LH-20 &ttt (1
W BT, HEERERSE] 3 M4 Fr 2-1-1~2-1-3.
Fr.2-1-1 PLAJE-B/K (70 @ 30) NEhAE, 2
#% HPLC 7> E 13211k 5% 6(4.30 mg, tr=36.0 min)
Fr.2-2 (0.16 g) % Sephadex LH-20 BEfRFE I (—
AW Pe-HEE 1 DA £ HPLCCZE-HoK 75
25) HEARLAY 9 (4333 mg, ®R=9.9 min).

Fr. 3 (1.23 g) £ Sephadex LH-20 &AL 01
I3, DL AT HEN, 193] 3 M4 Fr. 3-
1~3-3, Fr.3-1 (0.31g) % Sephadex LH-20 ¥t HE
i (AR 1 0 1) AIEH HPLC (2 -
oK 75 1 25) HEAEMAED 2 (417 mg, ®=10.9
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min). Fr.3-2 (0.29 g) %4 Sephadex LH-20 #¢/ittta
W CHIEE) A4 HPLC (ZfE-BiK 75 25) 4
BARMAY 3 (9.79mg, ®R=12.8min). 5 (5.17
mg, R=223min). 7 (9.79 mg, ®=22.0min). 8
(2.9 mg, ®R=24.3 min),

3 HMmEkxE

EY 1: Lkt i (HED. [a]y +78.0(c0.10,
CH;CN); mp269~270 ‘C. HR-ESI-MS i 45 ! v
T B T IE m/z: 289.190 1 [M+H]" (it B 1H
289.191 1D, #aZ AW 1 15T 3K C17H24N20,,
THEHAWAIES 7. K4MEHE (UV) BIRTE 232,
318 nm A FFIEER . AN ERE (IR R4k
P fFAE L (3411 em™) . B (1667 cm™) Al
XEE (1607 cm™) ZFR4FE(E 5%,

k&4 1 1) 'TH-NMR (400 MHz, CD;0D) i i,
IR 2 AMEBR TS5 on 7.85 (1H, d, J= 9.4 Hz, H-3),
6.46 (1H,d,J=9.4Hz, H-2); 1 MERXFREEAES
Su 4.75 (1H, d, J = 6.0 Hz, H-6) 12 MHELES
01 2.59 (3H, s, N-Me), 0.84 (3H, d, J = 6.3 Hz, H-16).
BC-NMR %54 DEPT-135 W2 s i 17 MR(E S, &
AN EWES (5c59.9,146.1,121.7,165.1). 6 4
WH RS S (dc 27.6, 38.1, 41.7, 66.5, 119.5,
142.2), 5 MEHEBRES (6c20.3,27.3,36.3,47.5,
51.6) F12 ANHEMR(ES (6c22.5,36.3). tb&1
MiE G S HE LK 1.

&Y 15 B-EAIFE) TH-NMR F1 B3C-
NMR gt 15t b, KRB & KA AL, A
5] 2 AE TAL B 1 1) C-6 Ak AR A B B K
23 (5c 66.5), R C-6 fiEAAET. H-'H
COSY HER/RIEY 1 ML R AEE W E 2 s
WiZH A igtk %, fE HMBC &, H-2 5 C-1/C-4,
H-3 5 C-1/C-5/C-13, H-6 5 C-4/C-5/C-8/C-12, H-
16 5 C-8/C-14/C-15, N-CH;3 5 C-9/C-13 2 [8]4) %
AIAEAE (B 2), UESE T BakHER, Mm@z |
acr /B IR STEEY R

NTHIEREY) 1 LRI, 1FH R
HREE IR LR, JEIE I A XS R AT R SRR RS T
Hp gt (B 3). T3 Flack #4048 0.05(10),
DR LG A S A S P e 0t ¥ Bl 6R,7R,12R,13R,15R
4N 6-F2 35 -B-FAHK (6-hydroxy-B-obscurine) .

AW 1 1) b AR A HE A7 T 7 L1 S M it A 2
¥z (Cambridge Crystallographic Data Centre,
CCDC), Z##E iEid CCDC Ml www.cede.cam.

#F1 1£A&% 18 'H-NMR 5 B3C-NMR #3E (400/100

MHz, CD;0D)

Table1 'H-NMR and *C-NMR data of compound 1

(400/100 MHz, CD30D)

A dc

OH

165.1
119.5
142.2
121.7
146.1
06.5
38.1
36.3
51.6
20.3
273
41.7
59.9
47.5
27.6
225
N-Me 36.3

O 0 0 AN W B~ W N =

e e e T
[« NNV B N S =)

6.46 (1H, d,J = 9.4 Hz)
7.85 (1H, d, J=9.4 Hz)

475 (1, d,J = 6.0 Hz)
2.11 (1H, m)

2.16 (1H, m), 1.00 (1H, td, J = 13.7, 4.3 Hz)
2.68 (1H, brd, J = 12.8 Hz), 2.62 (1H, m)
1.84 (1H, m), 1.18 (1H, m)

1.58 (1H, m), 1.34 (1H, m)

2.14 (1H, m)

1.43 (1H, q, J= 12.0 Hz), 1.37 (1H, m)
129 (1H, m)

0.84 (3H, d, /= 6.3 Hz)

2.59 3H, s)

m— 'H-'H COSY

/X HMBC

2 L&Y 1 K9%%E 'H-"H COSY #1 HMBC X155
Fig. 2 Key 'H-'H COSY and HMBC correlations of

compound 1

3 &1 8% & ORTEP [E
Fig. 3 X-ray ORTEP drawing of compound 1
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ac.uk HHATZRIN, K3E5 N CCDC-2315044. thE590 1
FImiR=2 8 7§30 CriHuNLOy, AHX 2> F &
M,=28838, ®ITMmAR, P2,2:2; AR HBE
a=7.77080(10)nm, b=12.8590(2)nm, c=14.5658(2)
nm, a=f=y=90° V=1455484) nm?, T =
149.99(10) K, AN TH Z =4, THHERJEE
(peat) =1316 g/em?, F(000)= 624, WEERIATHT 5 %L
11403 (9.17<<6<<147.89), TR AIATH S ECH
2 822 [1>20(D)]- FIMLIEIATHS £UB R 4 0.031 5, W
LI AT s B A2 R F8HL (Ry) 9 0.0827, )&
EE (S 4 1.060, Flack % %72 0.05(10).

&Y 2: AR . HR-ESI-MS m/z: 259.181 3
[M+H]" (i1 259.180 5), 73T RN Ci6HaN20-.
'H-NMR (400 MHz, CD;OD) §: 7.64 (1H, d, J = 9.4
Hz, H-3), 6.43 (1H, d, J = 9.4 Hz, H-2), 2.88 (1H, dd,
J=19.0, 7.1 Hz, H-6a), 2.80 (1H, m, H-9a), 2.49 (1H,
m, H-9b), 2.35 (1H, d, J = 19.0 Hz, H-6b), 2.08 (1H, m,
H-7), 1.76 (1H, brd, J = 9.0 Hz, H-8a), 1.70~1.51 (5H,
overlapped, H-10a, 10b, 12, 14a, 15), 1.36~1.20 (4H,
overlapped, H-8b, 11a, 11b, 14b), 0.86 (3H, d, /= 5.8 Hz,
H-16); 3C-NMR (100 MHz, CD;OD) ¢: 165.2 (C-1),
118.4 (C-2), 140.9 (C-3), 118.5 (C-4), 146.6 (C-5), 30.6
(C-6),34.2 (C-7),44.1 (C-8),42.0 (C-9), 26.9 (C-10),26.5
(C-11),44.2 (C-12), 56.8 (C-13),49.4 (C-14),27.0 (C-15),
222 (C-16). DA ¥ 5 ocmfiaE — 204, B et
EW 2 N F-N-HEE-B-BAAHR

& 3. Ak K. HR-ESI-MS m/z: 287.176 3
[M+HTGH5AE 287.1754), 43 F3N C17H2N201.
'H-NMR (400 MHz, CD;OD) §: 7.83 (1H, d, J = 9.4
Hz, H-3), 6.32 (1H, d, J = 9.4 Hz, H-2), 5.41 (1H, brd,
J =49 Hz, H-8), 3.34 (1H, td, J= 10.9, 5.1 Hz, H-11),
2.91 (1H, overlapped, H-7), 2.87 (1H, overlapped, H-
6a), 2.62 (1H, m, H-9a), 2.59 (1H, overlapped, H-14a),
2.57 3H, s, N-Me), 2.49 (1H, m, H-9b), 2.27 (1H, d,
J=16.7 Hz, H-6b), 1.79 (1H, dd, J = 10.4, 3.3 Hz, H-
12), 1.70 (1H, m, H-14b), 1.67 (1H, m, H-10b), 1.49
(3H, s, H-16), 1.43 (1H, m, H-10a); '3C-NMR (100
MHz, CD;0D) : 165.7 (C-1), 118.2 (C-2), 142.8 (C-
3), 122.6 (C-4), 144.5 (C-5), 30.0 (C-6), 30.7 (C-7),
125.5 (C-8), 50.3 (C-9), 29.9 (C-10), 68.6 (C-11), 41.3
(C-12), 59.3 (C-13),44.1 (C-14), 133.8 (C-15),23.2 (C-
16), 37.7 (N-Me). LA b3l 5 SCifioE — 35005, #h
KA Y) 3 N casuarine B

WEY 4: HERIA. HR-ESI-MS m/z: 257.164 9
[M+H]" GHEAE 257.164 8), 70 TR A CieHa0N20.
"H-NMR (400 MHz, CDCls) §: 7.70 (1H, d, /= 9.4 Hz,
H-3), 6.45 (1H, d, /= 9.4 Hz, H-2), 5.45 (1H, brd, J =
5.5Hz,H-8),2.86 (1H,dd,/=17.8, 5.5 Hz, H-6a), 2.76
(1H,d,J=13.3 Hz, H-9b),2.44 (1H, d,J=17.8 Hz, H-
6b), 2.34 (1H, m, H-7), 2.30 (1H, dd, /= 13.0, 3.3 Hz,
H-9a), 2.05 (1H, d, J = 16.9 Hz, H-14b), 1.85 (1H, d,
J=16.9 Hz, H-14a), 1.69 (1H, dt, /= 12.4, 3.8 Hz, H-12),
1.61~1.54 (2H, overlapped, H-10a, 11b), 1.52 (3H, s, H-
16),1.45 (1H, m, H-10b), 1.24 (1H, m, H-11a); *C-NMR
(100 MHz, CDCl3) 0: 165.5 (C-1), 117.8 (C-2), 140.6 (C-
3), 118.2 (C-4), 143.5 (C-5), 29.4 (C-6), 34.3 (C-7),
126.1 (C-8), 47.8 (C-9), 25.2 (C-10), 27.9 (C-11), 40.4
(C-12),53.3(C-13),41.7(C-14), 132.3(C-15),23.0 (C-
16). LA B 5 Sk ioE — 2, M ey 4
NAKL

WEH5: WREEERA . HR-ESI-MS m/z:301.191 8
[M+H]"GFEAE 301.191 1), 70738 Ci1sH24N2020
"H-NMR (400 MHz, CDCls) J: 13.17 (1H, s, N-H),
7.82 (1H, d, J = 9.4 Hz, H-3), 6.42 (1H, d, J=9.4 Hz,
H-2), 5.41 (1H, brd, J = 4.8 Hz, H-8), 3.33 (3H, s, O-
Me), 3.04 (1H, td, /= 10.7, 4.8 Hz, H-11), 2.95 (1H, m,
H-7),2.93 (1H, m, H-6a), 2.70 ( 1H, m, H-9a), 2.60 (3H,
s, N-Me), 2.59 (1H, overlapped, H-14a), 2.58 (1H,
overlapped, H-9b), 2.45 (1H, d, J = 17.2 Hz, H-6b),
1.88 (1H, dd, J = 10.6, 3.4 Hz, H-12), 1.71 (2H,
overlapped, H-10a, 14b), 1.58 (1H, td, /= 12.3, 3.4 Hz,
H-10b), 1.53 (3H, s, H-16); '*C-NMR (100 MHz, CDCls)
0. 165.5 (C-1), 117.8 (C-2), 141.3 (C-3), 121.0 (C-4),
143.2 (C-5), 30.3 (C-6), 30.8 (C-7), 124.7 (C-8), 49.1 (C-
9), 24.1 (C-10), 77.4 (C-11), 38.5 (C-12), 58.1 (C-13),
43.3(C-14), 132.3 (C-15),23.2 (C-16), 37.5 (N-Me), 56.1
(O-Me). VL F¥ds 5 3CikikiE—801, #EEiba
5 N casuarinine B.

WE 6: kA . HR-ESI-MS m/z: 273.195 3
[M+H]" GHEAE 273.196 1), 70T RN Ci7HuN20.
"H-NMR (400 MHz, CDCls) d: 13.12 (1H, s, N-H),
7.81 (1H, d, /= 9.3 Hz, H-3), 6.43 (1H, d, /= 9.3 Hz,
H-2),2.95 (1H, dd, J = 18.6, 6.9 Hz, H-6a), 2.69 (1H,
t,J=13.4 Hz, H-9a), 2.56 (1H, overlapped, H-9b), 2.56
(3H, s, N-Me), 2.40 (1H, d, J = 18.6 Hz, H-6b), 2.01
(1H, brs, H-7), 1.84 (2H, m, H-8), 1.78 (1H, m, H-10a),
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1.67 (1H, d, J = 12.8 Hz, H-14a), 1.47~1.10 (6H,
overlapped, H-10b, 11a, 11b, 12, 14b, 15), 0.81 (3H, d,
J = 5.2 Hz, H-16); BC-NMR (100 MHz, CDCl;) §:
165.1 (C-1), 117.3 (C-2), 141.2 (C-3), 120.0 (C-4),
144.4 (C-5),29.8 (C-6), 33.4 (C-7), 34.6 (C-8), 50.5 (C-
9), 19.4 (C-10), 26.6 (C-11), 46.5 (C-12), 58.1 (C-13),
43.3 (C-14),26.6 (C-15),22.3 (C-16), 36.3 (N-Me). 1k
E NG CERRE — ), WS R A 6 4 B-
FAET -

teEY 7. AtEE (R . HR-ESI-MS m/z:
271.180 6 [M+H]" (iH5AE 271.180 5), 731N
C17H2:N20. 'H-NMR (400 MHz, CDCl3) §: 13.28 (1H,
s, N-H), 7.64 (1H, d, J= 9.4 Hz, H-3), 6.43 (1H, d, J =
9.4 Hz, H-2), 5.93 (1H, dt, J = 17.0, 10.1 Hz, H-11),
5.33 (1H, brd, J = 5.4 Hz, H-8), 5.17 (1H, dd, J=
17.0, 2.0 Hz, H-10a), 5.02 (1H, dd, J=10.1, 2.0 Hz, H-
10b), 2.95 (1H, dd, J = 17.7, 5.2 Hz, H-6a), 2.83 (1H,
dd, J=10.1, 4.0 Hz, H-12), 2.76 (1H, d, J=17.3 Hz,
H-14b), 2.39 (6H, s, 2N-Me), 2.41 ~ 2.36 (2H,
overlapped, H-6b, 7), 1.59 (1H, d, /= 17.3 Hz, H-14a),
1.51 3H, s, H-16); BC-NMR (100 MHz, CDCl;) &:
165.3 (C-1), 117.6 (C-2), 140.3 (C-3), 118.8 (C-4),
143.0 (C-5), 29.2 (C-6), 38.8 (C-7), 124.6 (C-8), 116.4
(C-10), 142.5 (C-11),45.9 (C-12), 59.9 (C-13), 44.5 (C-
14), 134.3 (C-15), 23.0 (C-16), 39.6 (2N-Me). LA L
B 5 SOk IE — 20T, MR A Y 7 e e
FAZ

&Y 8: R K. HR-ESI-MS m/z:
257.165 1 [M+H]" (IH5AH 257.164 8), 73FXA
Ci6H20N20. "H-NMR (400 MHz, CDs0D) 8: 7.78 (1H,
d, J=9.5 Hz, H-3), 6.38 (1H, d, J= 9.5 Hz, H-2), 5.81
(1H, ddd, J = 17.0, 10.3, 9.4 Hz, H-11), 5.47 (1H, brd,
J=5.3Hz, H-8), 5.34 (1H, dd, J=17.0, 2.0 Hz, H-10a),
5.20 (1H, dd, J = 10.3, 2.0 Hz, H-10b), 2.83 (1H, dd,
J=17.8, 5.4 Hz, H-6a), 2.76 (1H, dd, J= 9.4, 4.2 Hz,
H-12), 2.65 (1H, d, J = 17.1 Hz, H-14a), 2.55 (1H, m,
H-7), 2.36 (3H, s, N-Me), 2.31 (1H, d, J = 17.8 Hz, H-
6b), 1.69 (1H, d, J= 17.1 Hz, H-14b), 1.57 (3H, s, H-
16); 3C-NMR (100 MHz, CD;OD) d: 165.5 (C-1),
118.6 (C-2), 142.2 (C-3), 119.4 (C-4), 144.4 (C-5),30.2
(C-6), 38.2 (C-7), 126.1 (C-8), 118.6 (C-10), 138.2 (C-
11), 45.5 (C-12), 57.1 (C-13), 42.6 (C-14), 134.5 (C-
15), 22.9 (C-16), 28.5 (N-Me). LA %3k 5 kiR iE

— U8, W E A 8 4 N-demethylhuperzinine »
&Y 9: AR, HR-ESI-MS m/z: 243.150 1
[M+H]" GHEAE 243.1492), 20T RN CisHisN2O.
'H-NMR (400 MHz, CD;0D) J: 7.79 (1H, d, J = 9.4
Hz, H-3), 6.36 (1H, d, J = 9.4 Hz, H-2), 5.69 (1H, dt,
J=16.9,9.9 Hz, H-11), 5.48 (1H, br d, J = 5.5 Hz, H-
8),5.27 (1H, dd,J=16.9, 2.2 Hz, H-10a), 5.17 (1H, dd,
J=10.2,2.2 Hz, H-10b), 2.83 (1H, dd, J=17.9, 5.3 Hz,
H-6a), 2.52 (1H, m, H-7), 2.45 (1H, dd, J=9.4,4.0
Hz, H-12), 2.30 (1H, d, J = 17.9 Hz, H-6b), 2.25 (1H,
d, J=17.1 Hz, H-14a), 1.96 (1H, d, J=17.1 Hz, H-
14b), 1.53 (3H, s, Me-16); '*C-NMR (100 MHz,
CD;0D) 6: 165.6 (C-1), 120.0 (C-2), 142.5 (C-3), 122.2
(C-4), 143.5 (C-5), 30.2 (C-6), 37.3 (C-7), 126.6 (C-8),
118.4 (C-10), 137.8 (C-11), 50.8 (C-12), 52.3 (C-13),
48.2 (C-14),134.3 (C-15),22.9 (C-16). LA %355
BRARTE — 302, MOS A 9 NAEIZHEA .

&Y 10: Bk AK. HR-ESI-MS m/z: 273.195 2
[M+H]" GHEAE 273.196 1), 73 73RN C17HuN20
'H-NMR (400 MHz, CDCl3) 6: 13.18 (1H, s, N-H),
7.64 (1H, d, J=9.4 Hz, H-3), 6.45 (1H, d, J= 9.4 Hz,
H-2), 5.94 (1H, dt, J=17.0, 10.0 Hz, H-11), 5.16 (1H,
dd, J=17.0, 2.0 Hz, H-10a), 4.95 (1H, dd, J=10.0, 2.0
Hz, H-10b), 3.05 (1H, dd, J= 18.5, 6.6 Hz, H-6a), 2.73
(1H, dd, J = 10.0, 3.2 Hz, H-12), 2.41 (6H, s, 2N-Me),
2.26 (1H, d, J= 18.5 Hz, H-6b), 2.05 (1H, m, H-7), 1.65
(1H, m, H-8b), 1.57 (1H, m, H-14a), 1.33~1.29 (1H,
m, H-14b), 1.28~1.16 (2H, overlapped, H-8a, 15), 0.81
(3H,d,J=5.9 Hz,Me-16); "*C-NMR (100 MHz, CDCl;)
5. 164.9 (C-1), 117.4 (C-2), 142.0 (C-3), 118.9 (C-4),
144.7 (C-5), 29.8 (C-6), 37.9 (C-7), 42.5 (C-8), 115.2 (C-
10), 141.6 (C-11), 47.8 (C-12), 61.1 (C-13), 47.5 (C-14),
27.3 (C-15), 22.2 (C-16), 39.7 (2N-Me). DL EHdi 5
PRk E — BT, MEENKEY 10 N 815-
dihydrohuperzinine.

& 11: %E Ak K. HR-ESI-MS m/z:
271.181 1 [M+H]* GHEAE 271.180 5), $EnHs
T AN Ci7H2N20. 'H-NMR (400 MHz, CD;0D) 6:
7.68 (1H, d, J= 9.4 Hz, H-3), 6.36 (1H, d, J= 9.4 Hz,
H-2), 5.53 (1H, m, H-8), 2.90 (1H, dd, J=9.6, 8.2 Hz,
H-9a), 2.80 (1H, dd, J = 17.6, 5.1 Hz, H-6a), 2.71 (1H,
m, H-7), 2.62 (3H, s, N-Me), 2.47 (1H, d, J = 16.4 Hz,
H-14a), 2.36 (1H, d, J = 17.9 Hz, H-6b), 2.33 (1H, dd,
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J=94,7.5Hz, H-9), 2.13 (1H, d, J = 16.4 Hz, H-14b),
1.89 (1H, m, H-11), 1.64 (1H, overlapped, H-12), 1.64
(3H, s,Me-16), 1.07 (1H, d, /= 6.5 Hz, H-10); 3C-NMR
(100 MHz, CD30D) ¢: 165.6 (C-1), 117.8 (C-2), 144.0 (C-
3), 121.9 (C-4), 142.4 (C-5),29.3 (C-6), 31.5 (C-7), 126.5
(C-8), 63.5 (C-9), 17.7 (C-10), 33.0 (C-11), 52.6 (C-12),
64.0 (C-13), 42.8 (C-14), 135.6 (C-15), 23.4 (C-16), 38.5
(N-Me). VL5 ki —20, 8eEeEiay)
11 >4 casuarinine I,
4 g
KT LR G 18 H 2 MO FBaEH R, XA
P EVIREBALEAT TACS B IS, L s E
T N AMeEY, B E Y. H,
WEW 1 e EY, frdn 6-F1HE-B-F b, I
RAHEFFEN, ALHE BRG&HAURE. v
16 PR A0 ) £ I PIEL Bl P g ) 0 P 3, X 2R A i
gl TEWAM R TR HEOCERIRIE, A
B 2 i 2 A I R4 1 B AE B s e O R 1T
casuarine B (3). N-demethylhuperzinine (8) Fl
casuarinine I (11D X} ZBEAHBR R EGR I H— 2 11
HIAERT, 1Cso L7008 46.40 1, 15.0. 12.1
umol/LU2s HAZHRIA (9) A AZHHH P 2 7E BT HEBH,
P F 7 T AT ReA — € 128 BB R E O DAEAJ
FEER—LFE TIRARRIERIT W, X ]
HA R AL T B SCRe, WO SRR R N
St TRl .
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