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. MPCNMR BoRADA sp’ ek, YA sp Rk —4~ sp’fhEk LA K UV (202 nm), FKHBH
2 F BB o - RIS A FA TSI, EmAEIES FASKREH, MSlR o+ 8 1
REZEBRFETFAH 270(M*, 100), 255(38), 229(92), 227(17), 215(7), 189(40)%, #
W ET 255, 229, 215 &R LL LIEEE, ML selagine(IV) R0,
WE NMR E—HBxER, £ IVe, BRIAWNBTE (CH:a—Cl=$n CH; — CH =)

&S, W RER—4AWE (156—C) F & (CHa~CI=) &S (61.54, 3H, s), EHWLHE

(CH;—CH=){52. #$ IRKBrem1(920, 1840) L 3CNMR rh sp*{figif%2(8 116.33,¢,
J=154.1) 328, S 1L 12 LRGBS A —RinliAE(—CH=CH,), 'HNMP H{#
K55 (65.20, 1H, d, J=16.6; 65.05, 1H, d, J=10.3; 65.96, 1H,ddd,J=16.6,
10.3, 10.3) MEE TiX—K. B, & IV hIRANBIBR 7O F 14— CH D%, WL
9 AR RERBEER(V)8— CAuBHLINEES(65.37, 1H,d, J=4.1), K811, 4
RARBFRAV—F, F—PBUETFRAHEEMLT 8 —CRAREII—CL, X—HEH
KBEERBATIESR. HBH7-HH, BETF(8—H), KFERF(6 —H)L K EFHE
R¥ (12—H) At BIEMka, AB MWk, b, HHIESCNMR {E5(839.50,q,
=136.4)&H, SH NP B - RETF LERF—-IFE, FA'HNMR 547, §2.43(6H,
)ESHAERE, BRTREEANARPE. UMA 2H=ZHAB8E, 7£J541.60, 38.37(each
q) HATZARPERES (X2), 7£'HNMR diFE#LBE, #£63.14, 2.87 (each

Tab 1. 'H NMR spectral data for alkaloid (II)**

No-H CDCl, CDCls+TFA
2-H 6.46 (1H,d,J;s=9.3) .92 (1H,d,J;5=9.3)
3-H 7.66 (1H,d,Js;=9.3) 8.21 (1H,d,J;,=9.3)
6-H, 2.98 (1H,dd,Js, =18 3.17* (1H,dd,Js,;=4.9)
Joa,7=4.9)
§5-H, 2.43*(1H) 2.64 (1H,dd,Jg,6.=18
Jop,7==0)

7-H 2.43*(1H) 2.74 (1H,br.d,J;,,=4)
8-H 5.37 (1H,br.d,J,,,=4) 5.51* (1H,br.d)

10-Ha 5.05 (1H,d,J10.,11=10.3) 5.47 (1H,d,J,;,4,11=10.3)
10-Hs 5.20 (1H,d,J108,1,=16.6,) 5.53* (1H,d)

11-H 5.96 (1H,ddd, ) 10=16.6, ) 5.90 (1H,ddd, ), 10s=16.6,

Ji1,104= 111,12=10.3) Jin,10a="11,12=10.3)
12-H 2.86 (1H,dd,J,,,=10.3, 3.03 (iH,dd,J;,,w=10.3,
Ji,,=3.9) I, =3.9)

14-H 2.79 (1H,d,J,u=17.6) 2.98 (1H,d,Jy =17.1)
(endo)

14-H 1.62 (1H,br.d,Ji,,14=17.6) 2.34 (1H,d, )1, =17.1)
(exo)

16-H 1.54 (3H,s) 1.63 (3H,s)

/CHy
N 2.43% (6H) 3.14* (3H,s,N-CH;A)
\\CH;

NH 13,22***(1H,br.s) 2.87 (3H,s,N-CHiB)

* Overlapped. ** Chemical shifts in ppm units; Coupling constant in Hz units. *** Disappear after
adding D,O
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3H, )R ZARPEES(E 1), MILIESR T AWK IR, -

Tab 2. *C NMR spectral data for alkaloid(II)*

No-C CDCl, +  CDCL+TFA

1-C 165.20 (s) 163.94 (s)

2-C 117.63 (d) Jcu=167.3Hz 117.88 (d) Jcu=173.1Hz

3~C 140.14 (d) Jou=152.6Hz 142,67 (d) Jcxk=161.4Hz

4-C 118.64 (s) 116.98 (s)

5-C 142.96 (s) 145.66 (s)

6-C 28,10 (t) Jex=130.6Hz 28.82 (t) Jcu=133.5Hz

7-C 38.73 (d) Jcu=133.5Hz 37.69 (d) Jcu=140.9Hz

8-C 124.47 (d) Jeu=155.5Hz 124.09 (d) Jcu=151.1Hz

10-C 116,33 (t) Jeu=154.1Hz 121.83 (t) Jeu=155.5Hz

i1-C 142.36 (d) Jcu=158.4Hz 134.63 (d) Jcu=154,0Hz

12-€ 45.76 (d) Joy=129.1Hz 43.62 (d) Jca=135.0Hz

13-C 59.95 (s) 68.48 (s)

14-C 44,38 (t) Jcu=128.1Hz 41.45 (t) Jcx=130.6Hz

15-C 134.21 (s) 132.41 (s)

16-C ‘ 22.87 (9) Jcu=126,2Hz 122,17 (4) Jcu=126.1Hz
N-(CHy), | 39.50**(4q) Jcu=136.4Hz 41.60. (4)- Jou=143,8Hz
N-(CH,), 39.50**(9q) Jcy=136.4Hz 38.37 (9) Jcu=143.8Hz

Jcpn, =10Hz ‘

* Chemical shifts in ppm units; ** Overlapped.

hRERs, 27X CielyN0, T8 256.2, RiEIR, UV, 'HNMR K i %
W Frh BA 5 T ARHS R o -itiels, PCNMR BoRE L4 sp® BRTFLL
B UV (202 nm) B 5 T A — 4 I, W'HNMR(S1.54, 3H, s; §5.46, 1H,
d)FIEHIRARE ., BIE MS URHRER &T 173(M*—83), 201(M*—55), 241(M*--15)
&AL B, HBFHAA lycodine BIFPYIRLHOD AR HMPRPEL, AN-H
L, RAZ—-NRUMFRERFE. RBEAERACEEGEREEHI TR, 530k
HIEPRAERCEIEMT,

I A RE R, o F CHpNO, 478 270.1728, MBRIES TR AAESEW
I RITME R o -iEreBR R g, K MS :ZEikh, 'HNMR fICNMR 5 1 #1241,
{HZE'HNMR (6 2.65 pam) F1'3CNMR(6 37.63 ppm)Rb B — A N-B ik, 250 1 Hl#3
# N-REH*E, KX mp(JRE mp A TF), MS, 'HNMR —%, IR§&HES, HILHKIE
I HH N-REA R .

5 18

fe s MP-53 RUSH BB S I E 230 E, BEH RIMEE. HEEMP-E 243 BEELIH
g, FHMERGE UV-260 25 EEHIE, TACEAER, Z5EiEM Nicolet
SDX BRI Pxz, BICHER . BRIt HE A8 S RN 2k INM-GX-400 BIUHIE; T1E
#i% 'HNMR 400 Hz, BCNMR 100 Hz(CDCl;, CDClLf1 TFA %ia#l, FORER AN,
AR MAT-711 URE, BENEERNFANREAESEEATI MR,

BRI RHEB A 2% RREE, BHEARETRERIES N, FRNARIE
JBE OBLEE 10~40 1) HEIEHM, CEE—IKEEES (100:7) AWMEMAIEETER, Saiilksy R
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A4y, BUEME S AR pH BEE S bk ik, 76 pH 7~8 B B3 —4 R, ALKk E—
FRIE LS, mp 272~3°C, o E44¥r, CsHy,N,0(%) C75.15, H 8.04, N 10.67,1%&
fiC75.00,H7.81,N 10.93, UV A,,,nm 202.6(e 11197),231.2(e 10040),312.2(e 7725),
IR(KBr)cm~! 3440(m), 3100(m), 2620(s), 1670(s), 1610(s), 1555(m), 1455(s), 1430
(s), 1310(m), 1130(s), 920(m), 840(s), 'HNMR(Sppm):7.89, 6.50 (& 1 H, AB#,
J=9.3Hz, 3—H, 2—H), 5.46(1H, d, 8—H, J=4), 1.54(3 H,S,16—CH;), CNMR
(Sppm),164.91(s,1—C),117.65(d,2—c), 140.12(d,3——C), 116.99(s,4—c), 143.33(s,
5—C), 29.00(t, 6—C), 33.78(d, 7—C), 125.63(d, 8—C), 46.82(t, 9—C), 24.56
. (t, 10—C), 26.74(t, 11—C), 39.46(d, 12—C), 53.62(s,13—C), 41.06(t, 14—C),
131.68(s, 15—C), 22.54(q, 16—C), MS m/z 256.2(M*, C,H;N,0), 241(M*—15),
227(M*+—29), 213(M*—43), 201(M*—55), 187(M*—69), 173(M*—83),

Hdi 1 LRENE > BER 526 BBIRE, 513 A 5Ok B A0 i R HE AT TR
B¥, MOMCEE— PR —%0K (15:1.5:0.15) ARFFH, KREHSHMMIBIR 8 Hsy, AE
5P AIARNMGADRAZR, BRANSHUEENESE, DENH— PR —IKEER—
&(70:20:16:3) MBIFH, oBABK G, LE—-REHZG—ARELR, BacHA
ElRdR&EH | mp 251~3°C, UV A,,,nm 202.4(e 12965), 231.8(e9756), 311.2 (& 7489),
IR(KBr)cm~13100(m), 2900(s), 1670(s), 1615(s), 1555(m), 1315(s), 920(s),840(w).
'HNMR ##2 % 1 ,PCNMR £&iBRE 2 &0 PR m/2(%) 270.1728(M*, C;H,N,0,
100), 255(M*—15, 38), 229(M*—41, 92), 227(M*—43, 17), 226(M*—44, 31), 215
(M*—55, 7), 201(M*—89, 17), 202(M*—68, 45), 189(M*—81, 40), 176(M*—94,
20), 175(M*—95, 29),

ARl ERAGSEEERHBOTH - TRERAE—ARES S, S0 G
&R, mp273~4°C, UV A,,, nm  202.4(e 13447), 231.4(e 10324), 312.8(e 8100),
IR(KBr)em~! 3260(w), 3230(w), 3090(m), 2925(s), 1670(s), 1510(s), 1560(m),1460
(m), 1425(m), 1310(m), 1100(m), 920(m), 830(m), 800(m), 'HNMR(Sppm) 12.91
(1H, br.s, N—H), 7.84, 6.42(% 1H, AB#I, J=9Hz, 3—H, 2—H), 5.40(1 H, d,
1=4.9, 8—H), 2.65(3H, s, N—CHs), 1.54(3 H,s, 16—CH,),*CNMR(Jppm) 165.27
(s,1—C), 117.49(d,2—C), 141.35(d,3—c), 120.20(s.4—c),142.82(s,5—c),29.39(t,
6—C), 32.65(d, 7—C), 124.96(d, 8—c), 50.58(t, 9—c), 20.11(t, 10—c), 25.73(t,
11—C),34.22(d,12—C), 56.86(s,13—C), 43.07(1,14—C), 132.43(s,15—C), 23.10
(,q16—C), MS m/z 270.1728(M*, C;7Hy;N,0), 255(M*—15), 241(M*—29), 229(M*
—41), 227(M*—43), 215(M*—55), 201(M*—69), 199(M*—71), 187(M*—83),

N-BEAMRKRC HR100mg 1ET 40ml FE—FR (1:1) BEA&RT, Fm# PR
1ml, FrhismkERK4h, REXRT, AREHES HEECL URH—ARAELR, 50
&4} 70 mg, mp 273~4°C, 'HNMR(Sppm) 12.97( 1H,br.s, N—H)7.85, 6.43(% 1
H, AB % ,J=9.3Hz, 3—H, 2—H),5.41(1 H, d,J==5.37,8—H),2.66(3 H,s,N—CHj),
1.54(3 H,s, 16—CH;), MS m/z, 270(M*), 255, 241, 229, 227, 215, 201, 199, 187,
IR(KBr)em~! 3260, 3230, 3090, 2925, 1670, 1610, 1560, 1460, 1425, 1310, 1100,
920, 830, 800, HIIZAES,

B ECRBEBHREREE; FEYhEZOEAER; DMEMHRITAEE, &FHEFIH
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STUDIES ON THE ALKALOIDS OF HUPERZIA SERRATA
(THUNB.) TREV.

SQ Yuan and TT Wei

(Academy of Military Medical Sciences, Beijing)

ABSTRUCT Three alkaloids were isolated from Huperzia serrata (Tunb.)
Trev. Two of them were identified as known alkaloids huperzine B(I) and N-methyl
huperzine B(III), respectively. The third alkaloid II was found to be a new
compound named huperzinine. Its structure was confirmed on the basis of chemical
and spectral data (UV, IR, NMR, MS).

Key words Huperzia serrala (Thunb) Trev.; Huperzine B; Huperzinine;
N-Methyl huperzine B.





