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Isolation and Oxidation Characteristics of Alkaloids of Aconitum volubile

Kyong Hee Heo and Chung Kyu Lee’

College of Pharmacy, Kyungsung University, Busan 608-736, Korea

Abstract — From the under ground part of Aconitum volubile Pall. (Ranunculaceae), seven nor- or di-terpenoid alkaloids were
isolated and identified by NMR spectra and mass spectrum. The alkaloids were three C,,-norditerpenoid alkaloids such as iso-
talatizidine, altaconitine and vilmorrianine A, and four C,-diterpenoid alkaloids such as 12-epidehydronapelline, 12-epi-
napelline, songoramine and songorine. Some of the isolated diterpenoid alkaloids were subjected to oxidation reaction with
active MnO, and oxoammonium salt. The results were C-12 oxidation(ketone formation) and N-dealkylation in veatchin-type
and decomposition to non-alkaloidal compounds in atisine-type ajaconine.

Key words — norditerpenoid alkaloid; diterpenoid alkaloid; isotalatizidine; altaconitine; vilmorrianine A; 12-epidehydronapelline;
12-epinapelline; songoramine; songorine; oxidation; active MnO,, oxoammonium salt
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terpenoid alkaloidi= & F4F Aconitum volubile PALL(7}=
=471, vlvg|otAin]2he] AeHtERE welg Ao|tt.
= o] A& 27 kgZAFXFH)CEHE WEE FEE(5022)
< Q3 o] HigkE FEES AR rE T D] (vacuum
liquid chromatography, VLC)#Hell ¢]&}] TLC sfgle] 722
3 25%(VLC-1~25, solvent system: hexanedichlorome-
thanemethanol = 50-50-1 — 50-50-25)2.% Uil o] £33
T YHRolE QRS v I E(VLC-T, 8, 13, 16
2 20)S A4S 2 thA] preparative TLC(adsorbent:
alumina; developer: dichloromethane-1%-methanol) 2 %4
g3 o]-&3k chromatotron FA| 2 YZAZo|= &S e
3} th(solvent system: hexane-dichloromethane-methanol =
2-8-0.1).

3}3HE I(isotalatizidine): ¥} E(mp. 114~6°C),
C,;H;,NO,. 'H-NMR(400 MHz, CDCl,): 51.58~1.68 &
1.83~1.93(each 2H, m, H-6 deoxy-), 3.34(3H, s, H-16
OCH,), 3.38(3H, s, H-18 OCH,). "C-NMR(400 MHz,
CDCL): 813.1(N-CH,-CH,), 24.9(C-6), 26.8(C-12), 28.2(C-
2), 29.7(C-3), 37.3(C-4), 39.8(C-10), 41.6(C-5), 42.3(C-15),
44.0(C-13), 45.1(C-7), 46.7(C-9), 48.5(C-11, N-CH,-CHj,,
overlapped), 56.3(C-16), 56.5(C-19), 59.5(C-18), 64.1(C-17),
72.3(C-1), 74.1(C-8), 75.9(C-14), 79.0(C-18), 81.8(C-16).

3}§H= I(altaconitine): ¥4 FZ(mp. 235~7°C, &3,
C,:H;,NO;). 'H-NMR(400 MHz, CDCL): § 1.14 (3H, ¢, J
= 7 Hz, N-CH,-CH;), 1.43 (3H, s, 8-OCOCH,), 3.23,
3.31, 3.34, 3.73 (each 3H, s, 4xOCH;), 4.09 (1H, d, J =
5 Hz, C6B-H), 435 (1H, d, J = 3 Hz, C15B-H), 4.47
(IH, dd, J, _6 Hz, J, _3 Hz, C11-H), 4.89 (IH, d, J =
5 Hz, C14B-H), 7.44~7.59 (5H, m, Ar-H). “C-NMR(400
MHz, CDCL,): $12.1(N-CH,CH;), 21.3(CO-CH,, C-8),
38.2(C-12), 40.6(C-10), 43.9(C-4), 44.8(N-CH,CH,),
45.0(C-7), 45.4(C-9), 45.7(C-5), 48.7(C-19), 52.5(C-11),
56.2(-OCH,, C-01), 58.6(-OCH,, C-06), 58.8(-OCH,, C-18),
59.5(C-17), 61.1(-OCH,, C-16), 65.3(C-2), 67.8(C-3), 71.7(C-
18), 73.9(C-13), 77.5(C-15), 78.7(C-14), 82.5(C-6), 83.7(C-1),
90.2(C-16), 91.6(C-8), 128.6(benzoyl 3', 5), 129.6(benzoyl
1), 129.9(benzoyl 2', 6"), 133.4(benzoyl 4'), 166.1(benzoyl
CO), 172.4(CO-CH,, C-8). MALDI mass spectrum m/z
662[(M + H)'], altaconitine C,,H,,NO,, = 661).

$}3HE Mi(vilmorrianine A): 2+ F-Z(mp. 179~181°C,
C4sH,oNO, ). 'H-NMR(400 MHz, CDCl,): & 1.10(3H, 1,
NCH,-CH;), 1.28(3H, s, OCOCH,), 3.15, 3.25, 3.29 &
3.54(each 3H, s, OCH,), 3.86(3H, s, aromatic OCH,),
4.63 & 4.89(each 1H, dd, J = 6 & 4.5 Hz, H-6 & H-
14p), 6.90~8.07(aromatic proton). 13C-NMR(400 MHz,
CDCl;): 8113.8(anisoyl-3,5), 13.3(N-CH,CH,),
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131.7(anisoyl-2,6), 163.4(anisoyl-4), 169.9(-CO-CH,),
21.7(-CO-CHy), 29.7(C-12), 33.5(C-2), 39.6(C-13), 39.6(C-
15), 43.1(C-10), 43.1(C-4), 44.7(C-7), 47.4(C-5), 47.4(N-
CH,CH,), 48.6(C-9), 48.8(C-19), 50.2(C-11), 55.4(C-1",
55.4(C-16'), 56.9(anisoyl-O-CH,), 57.8(C-6'), 59.2(C-18"),
61.7(C-17), 71.7(C-3), 74.7(C-18), 77.0(C-14), 82.3(C-6),
83.1(C-16), 83.5(C-1), 85.6(C-8).

3}3HE TV(12-epidehydronapelline): €-2 ZHY E-H(mp.
105~6°C, C,,H,,NO;). '"H-NMR(400 MHz, CDCL,): &
0.82(3H, s, H-18), 1.013H, #, J = 7.0 Hz, N-CH,CH,),
2.64 2 2.67(each 1H, m, J = 7.1 Hz, N-CH,CH,),
2.73(1H, d, J = 1.7 Hz, H-20), 2.80(1H, dd, J = 8.7, 4.5,
H-13), 3.69(1H, br s, H-19), 4.00(1H, d, J = 5.0 Hz, H-
1B), 4.01~4.15(1H, dd, H-12 epimer), 4.14~4.18(1H, dd, J
= 8.5, 4.0 Hz, H-12 @), 4.28(1H, br s, H-15a), 540 &
521(each 1H, br s, H-17). "C-NMR(400 MHz, CDCl,):
§14.2(N-CH,CH;), 19.0(C-18), 23.9(C-6), 24.6(C-3),
29.8(C-2), 30.7(C-11), 31.7(C-14), 33.1(C-9), 37.7(C-4),
42.3(C-13), 45.8(C-7), 48.3(N-CH,CH,), 48.7(C-5),
50.7(C-8), 52.0(C-10), 65.9(C-20), 67.3(C-12), 67.7(C-1),
77.4(C-15), 93.0(C-19), 111.5(C-17), 153.8(C-16).

3}3H& V(12-epinapelline): ]34 -2 (mp. 71~74°C,
C,,H,;NO,). 'H-NMR(400 MHz, CDCL,): 50.82(3H, s, H-
18), 1.01(3H, ¢, J = 7.1 Hz, N-CH,CH,), 1.25(1H, dd, J
= 12.1, 4.0 Hz, H.-14), 1.85(1H, d, J = 12.2 Hz, H,-14),
2.71 & 2.64(each 1H, dd, J = 11.8 Hz, H-19), 2.82(1H,
br s, H-13), 3.59(1H, br s, H-20), 4.03(1H, dd, J = 8.6,
6.7 Hz, H-1), 4.16(1H, dd, J = 8.8, 4.8 Hz, 12-epimer),
4.28(1H, br s, H-15), 5.40 & 5.21(each 1H, br s, H-17).
BC-NMR(400 MHz, CDCL,): 813.4(N-CH,-CH,), 23.6(C-
6), 26.4(C-18), 29.7(C-2), 31.5(C-3), 32.6(C-11), 33.7(C-4),
35.9(C-14), 37.0(C-9), 43.7(C-7), 43.8(C-13), 48.4(C-5),
51.0(C-8 & N-CH,-CH,, overlapped), 52.5(C-10), 58.3(C-
19), 66.3(C-1), 66.3(C-20), 69.8(C-12), 77.5(C-15),
111.4(C-17), 154.8(C-16).

3}9H= Vi(songoramine): ¥} 2 (mp. 206~210.5°C,
C,,H,NO;). 'H-NMR(400 MHz, CDCL,): 50.85(3H, s, H-
18), 1.033H, ¢, J = 7.0 Hz, N-CH,-CH,), 3.71(1H, s, H-
19B), 4.00 (1H, d, J = 5.0 Hz) & 3.71(1H, s, B-conformation,
C-1 & C-19 epoxide), 4.00(1H, d, J = 5.0 Hz, H-10),
441(1H, w, H-15,), 531~521(2H, m, H-17). "C-NMR(400
MHz, CDCL,): §14.3(N-CH,-CH,), 18.9(C-18), 24.0(C-6),
24.3(C-3), 29.7(C-2), 31.4(C-11), 31.9(C-9), 37.4(C-14),
37.8(C-4), 45.9(C-7), 48.3(N-CH,-CHy), 48.4(C-5), 50.2(C-8),
51.8(C-10), 53.0(C-13), 66.1(C-20), 67.7(C-1), 77.0(C-15),
92.9(C-19), 111.9(C-17), 149.5(C-16), 208.7(C-12).
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3}3H= VllI(songorine): ¥ 2 -2 (mp. 240~4°C, dec.,
C,,H;;NO,). 'H-NMR(400 MHz, CDCL,): 80.79(3H, s, H-
18), 1.12G3H, 1, J = 7.1 Hz, N-CH,-CHs), 2.58(2H, br s,
H-19), 2.62 & 2.58(each 1H, ¢, J = 7.1 Hz, N-CH,CH,),
3.38QH, dd, J = 8.7, 4.5 Hz, H-13), 3.86(1H, ¢, H-1),
4.37(1H, s, H-15a), 5.32~5.21(2H, m, H-17). C-
NMR(400 MHz, CDCly): §13.2(N-CH,-CHy), 23.2(C-6),
26.0(C-18), 31.6(C-2), 31.8(C-3), 34.3(C-4), 35.4(C-9),
37.3(C-11), 38.1(C-14), 43.5(C-7), 48.9(C-5), 49.9(C-8),
51.4(N-CH,-CH,), 52.5(C-10), 53.8(C-13), 57.3(C-19),
65.9(C-20), 70.1(C-1), 77.2(C-15), 111.6(C-17), 150.9(C-
16), 209.6(C-12).

&M 0|ASHUZHACtive MNO,) — Attenburrow' o] W
o we} U FEE(KMnO) 2 238 A 2389 thAE
329 10).

24 B EY(Oxoammonium Salt) — Bobbitt'®el <]
3l 9t/ ¥ 4-acetylamino-2,2,6,6-tetramethyl-piperidine-1-
oxoammonium perchlorateE 4RO} ARS-SFF T2 2+
e 10).

7|EF A%} R 717] - FE8& L AT g Al A
&Aoo Y= IH(E. P) olde] AlFS ARS-sITh

&4 Thomas-Koffler2] hot stage melting point
determination apparatusS AMS-31aL B SFA] 29T

NMR =3 EF 24 93 Al8& BF CDCLO ¢
Bruker AMX400 spectrometer (400.13 MHz)Z 71531521,
Mass 225 E&H-2 VG Zap Spec instrument2 7153131}

Vaccum liquid chromatography(VLC)®ll= Ace GlassollA]
AZFeE column(ASTM, 10-20 p)yg ARE3F2H | silica gel
< Kieselgel 60 F,,(230~400 mesh, ASTM, Art. 9385)&
AR-ETE.

High performance centrifugal partition chromatography
71712+ Harrison Research®] Chromatotron(model
HR5012)S AM&-3F3

TLC % prep-TLC — gR1§ TLC ZH°|E= A7} A
¥ °] E(Kieselgel 60F,s,, 1 mm, 20x20 cm, E. Merck)ZE,
Prep-TLCE ZdolE+= A7l A &3 o] E(Kieselgel
60F,5,, 0.25 mm, E. Merck)S A3} 0.0, A 7]8vl=
e =23 dZA2ol=9] FEg]o 342l toluene-acetone-
methanol-ammonia water(= 247.5-207.5-25-20, upper
phase)& T2 ARSI LAEo|=9] SQl WA R
Dragendorf A& ©]-&-5}31 5L, 718} A& 212 npd -
ok Al S ARSI

Z3 o D&

rErHEdeo)t ¥ tHEd ol 4z goEE 1
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T2A §4o Qe "CNMR 2 EGH XA 23
Hog gold = k" o2 59 ofmyele] A
PC-NMR 23 Ego] BeiF= ofg] 7k 5H& o]de] 7)
Hog ezl 24 548 ods] vepiH, 53] o %
o] wetgl 'H-'H correlated spectroscopy(COSY), two-
dimensional-nuclear Overhauser effect(2D-NOE) 7]® ol <]
3k W E-47] 4=2~(methoxyl proton)2] &<l Az}e} 2 H3t
Ao mepd i 583 Selsior & Alde] gl A
. "C-NMR 29 Ef o S5 g F gong B
AtelMs HElEd o= dZRo|=e] 38HA%1 Wt}
ol dAREo|ES JEARE 8T F Ae B A&
& Hlwslr] 915ke] "C-NMR 2 'H-NMR ~#lE o] &
A& v}, =3 238k 739 mass spectrume 74
ST

TNEEEA] AR A& WEkE FEES vaccum
liquid chromatography(VLC) 71H &2 A& 25%9] 9
(VLC-1-25) & ¥a=o|= gio] thF e £8& o
3o 2 prep-TLC % chromatotrone ©]-8-3F &2 A3} th
= 22 QRS el - AASKITH

VLC-7(3}3HE 11, 1V, VI), VLC-8(Z3H= 1V, VI, VII),
VLC-13@FHE 1, 1V, V) 2 (VLC-16: 3}3H= 111, VI).

332 12 "C-NMR 2¥EHA 81.8 2 79. ppme]]
YUehd 5719 J3= 22 C-16 2 C-182] methoxyl7 &
oujsh, 723, 74.1 & 75.9 ppme] Ml ¥F= 27} C-1, C-
8 2 C-149] hydroxyl7]& o|u]&bs] E312]*e} 2 H35}w]
2t} 38 'H-NMR 28 EH S 7 ESPH, 1.58~1.68 ppm
ol 4 9] multiplet?} 1.83~1.93 ppm<] multiplet-& C-62]
deoxy FEIE 2Jv]3laL 3.34 E 3.38 ppme] F singlete C-
163 C-182] methoxy”]1¢] &A1& <Jv| gt} H3F mass
spectrumel|X| = isotalatizidine (C,;H;,NOs~407)l “3sH=
m/z 408 [(MH+H)19] =) 27} eSO, m/z 390 [(M -
OH)'J¢] 3= Eel=lth

31312 1= "C-NMR 23 E oA 166.1~128.7 ppm<]
Alz1do] benzoyl 172 EA)E 2|V|S= 5 mesaconitine
I FAR SlE S Blo, 12 9 42 ppm 2] 92 E
AES 29 o] 39HE-S N-CH,9 +3x7} oFyzg} N-
CH,CH;®] x9S & 4 Q3L & Matrix assisted laser
desorption/ionization(MALDI) & &Aoo o] &ta] m/z
662[(M+H) & LFERLFELE altaconitine(C,,H,,NO,, = 661)
o] 31 =™ mesaconitine (C;;H,;sNO,, = 631)Z= F-3t=|
2 S-S & £ gtk oA 'H-NMR A EHoM e &
ol= ATt & § 1.14 3H, t, J = 7 Hz, N-CH,-CH,), 1.43
(H, s, 8-OCOCH,), 3.23, 331, 334, 3.73 (each 3H, s,
4xOCH;), 4.09 (IH, d, J = 5 Hz, C6B-H), 435 (IH, d, J
= 3 Hz, CI5B-H), 4.47 (IH, dd, J, _6 Hz, J, _3 Hz,
Cl1-H), 4.89 (1H, d, J = 5 Hz, C14p-H), 7.44~7.59 (SH,
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12-epidehydronapelline
(Comp. IV)

12-epinapelline
(Comp. V)

Fig. 1. Structures of isolated and related compounds.

m, Ar-H) SollA Yehth= ARk 9325 HES o o] 3igt
B2 altaconitined S & 4 kB

3132 11> 'H-NMR2| § 4.63 2 4.8914 242t J = 6
2 4.5 Hz2] doublet ¥ doublet-doublet® 2 LEFH peaks=
C-6 2 C-149] 447} B-configuration® 2 =4S <Ju|5}
3L 1 9] § 6.90~8.07 Aol 2] peakE-2 aromatic proton=-
ouj gl 3 § 3.869 singlet (3H, aromatic OCH,), §
3.15, 325, 3.29 2 3.549] singlet Z}Z} 3H, OCH,), & 1.28
9] singlet (3H, OCOCH,), 2 & 1.102] triplet (3H, NCH,-
CH,)) 5& 18 5 k. & "C-NMR 2 EHo] Ye}
o ouloll ¢JabA, § 113.8~163.42] peakS2] EA17} Sols}
t}. o] 5L proton NMRAFH EH o] ZA}e}l ¢ Eo] C,-
norditerpene alkaloidoll 4] benzoyl7]2] EA) 2} A § 57.8
o419 methoxyl7]¢] EA|7kA] A& o] AL p-

songoramine(Comp. VI)

Kor. J. Pharmacogn.

songorine(Comp. VII)

methoxybenzoyl (p-anisylyS ©|9|gic}, wapa] o] Hele]
2] peakE-2 aromatic carbon®l |Gt 2 9] § 169.9
oA acetyl”]] -COE ER13F = UL § 47.4 E 133904
£ N-CH,CH;®| F ©&7F yehd it o33 28 54
S 36 29 o] FES T B H ule)
vilmorrianine A9} 2 F-gHEC}

3}3% V&= 'H-NMR 2| EZ oA 4.01~4.15 ppmol 4]
Cy UHIEH o] = dZE0]=9] C-12 epimerS 2]v|8}=
doublet-doublet ¥ Z7} 502, C,-LHEH o= L2
2o]=9] C-12 “C-NMR = EHA dehydro-A| 7%
§ 60~702] HL] A shiftdtH, dehydro-#| 7} obd 3¢ §
70 o]Ake] WMo A shiftsh=®E 6 67.299] Al1d-e- o] 3}
&S] C-1 dehydro-A U & < ATk o)dz 7ol 29
Ezite] B 8™ Ao] 12-epidehydronapelines} -3t
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%™ 1-epidehydronapelline 5=+= dehydronapellineZ}= =}©]
7} 9S4 4 9tk 'HNMR &2 EY Ao Eo|dt A
< § 4.009] doublet(1H, J = 5.0 Hz)2& o7& C-19]] B-
configurationg &JU|3}H, § 4.14~4.182] doublet-
doublet(1H, J = 8.5, 4.0 Hz)2 H-120, 5 C,,-diterpene &
Zzol=oA 121 $12]12] epimers 2w dtcl. I § 4.28
9] broad singlet(1HY> C-152] a-configuration AJE}E 2]v]
ok 2 9] § 5.40 2 5.21(z42 1H, br s, H-17), &
3.69(1H, br s, H-19), & 2.80(1H, dd, J = 8.7, 4.5, H-13),
& 2.73(1H, d, J = 1.7 Hz, H-20), & 2.64 2 2.67(Z7} 1H,
m, J = 7.1 Hz, N-CH,CH,;), % & 1.01(3H, ¢, J = 7.0 Hz,
N-CH,CH,), 0.82(3H, s, H-18) 5% &ld 4= it} o]
gt ke 2HER Ae] BEAS F3sle £ 3ES 12-
epidehydronapeline®. 574 3}t

33 Vi 'H-NMR 2 EZ o5 § 4.16014] C-
122] H7} double-doublet (1H, J = 8.8, 4.8 Hz)2. &, §
403914 C-1¢] H7} 9JA] doublet-doublet (1H, J = 8.6, 6.7
Hz)o & Yepdoam o|=2-L 1-epimer (5 3.89, 1H, dd,
J=99/63 Hz 2 § 3.52, 1H, dd, J = 9.5, 7.0 Hz)* ¢} =
o7t IS & <= Ut 53 § 1.85(1H, 4, J = 122 Hz)
9} 8 1.25(1H, dd, J = 12.1, 40 Hz)°] 9352 C-14¢] F
X2 Eo| Z}7} axial 2 equatorial JEIYS S|t 1 9
5 540 2 521(Z+2F 1H, br s, H-17), & 428(1H, br s, H-
15), & 3.59(1H, br s, H-20), & 2.82(1H, br s, H-13), §
271 2 26422 1H, dd, J = 11.8 Hz, H-19), § 1.01(3H,
t, J = 7.1 Hz, N-CH,CH;) ¥ & 0.82(3H, s, H-18) 5= <
o1 3 4 2k PC-NMR 2 EZAE § 69.78914 C-
127}, & 66.32014 C-10] UERt Ao 2 Hol QA] 1-epimer

Hsc(.:)
CH3CH2'“L’ —_—
HO™ 3
T2 ALY
CH30
CH3CH3- _—
HO"

dictyocarpine
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(6 77.0, C-1; § 76.7, C-12)”8}7] X} 12-epimer Zo] T
3}l =3 MALDI mass 2~ EH S B m/iz 360[(M +
H)'e] ¥]=27} $:518)e] o] B4< 12-epinapelline(C,,H;;NO,
= 359)"0 2 FA3}3 ).

313 VIE "C-NMR 2= E=o)4] § 208.8 2 § 149.5
or EAAQ gaE0] Yepet ol C) THEH =
oz dZARo|= oA Zhzh 12 EA(C-12)¢] TR
(carbonyl) Z53F 16H §F2(C-16)9] H]'d(=CH,) proton2]
ZAE 9@t} 'H-NMR 2 EFN 54490 2L 6
4.002] doublet(J = 5.0 Hz)3} § 3.7194]2] singlet® 2, 9]
£ C-1# C-197} epoxide FEjolH, ZEEL B-
conformation® 2 EAITRS: oJw|ghc}. 1 €] § 531~521(2H,
m, H-17), & 4.41(1H, w, H-15,), 8 4.00(1H, d, J = 5.0
Hz, H-1B), & 3.71(1H, s, H-19B), & 1.03(3H, #, J = 7.0
Hz, N-CH,-CH,) 2 & 0.85(3H, s, H-18) 52 &lelgk = )
ok o7 72+ PC.NMR 2 EH dels} 'H-.NMR 2
HEHS 54 1T 0| o] SIFES A napellus 5
A ¥-2¥ songoramines} gttt

112 VIF: P"C-NMR 2=#HE8 oA C-13+C-15¢] 2}
7} -OHS] EAIE v|ek= F=37} § 70.1 2§ 77.2004] U
s 5 283 nag songorine?t 2 H-3=]2ich. 'H-
NMR ZHEFoXN = 94 HHEY o= 42 o|=9]
749 8 4.00~4.20 ppm F-ZA A 1]=7) HAE HolA| ke
< C-127F 7hRd FEdES ogmst. 2 9 §
532~521(2H, m, H-17), & 437(1H, s, H-150), & 3.86(1H,
g, H-1), 8 3.38QH, dd, J = 8.7, 4.5 Hz, H-13), § 2.62 %
2.58(Z+2t 1H, g, J = 7.1 Hz, N-CH,CH,), § 2.58(2H, br
s, H-19), 8 1.12(3H, 1, J = 7.1 Hz, N-CH,-CH,), ZL8]3L &

OCOCH;

14-dehydrodictyocarpine

Fig. 2. Dealkylation and dehydrogenation of aconitine-type alkaloids.
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19
songoramine

Fig. 3. Dehydrogenation of veatchine-type alkaloids.

0.79(3H, s, H-18) 5 717} ER1g = QUAT}. MALDI ¥
22 2 EHOME mz 358 [(M + H)'1S) 327} S-8iep)
#z= o] o] 39HE-2 songorine(C,,H; NO; = 357)d¢] &
1= At

MBHEES QA - & 51 st wmErE el
dZZ2ol=9] 7-¢ olFYE (aconitine)dF = L3}
(dealkylation)Z-, 2Fo]=E Y (lycoctonine)d 3} & B2t Al S
(heteratisiney> E<~4-8}(dehydration) ¥F5-2- H2ITtK(Fig. 2).

Veatchine 8 C|HIZH-0|= YZZ0|=9| A8} - 12-
epidehydronapelline(3-3= 1V, 100 mg)oll vl g =] &4
FEEFHZ 100 mge] Hel7FAS H7Fste] 18 Al RESA]
ZoY 2 719 FAE 3 719 4 AdEC] TLCE &
ol At ¥HSAYAE-S prep-TLCO 23l FAAEEHE
VI 10mg 2 3% VI, F423E)S Bl o|F 3
A& 33 VIS 'H- 2 "CNMR 2lEdog 7]
£33}tk 'H-NMROA § 4.212] doublet(J = 5.0 Hz)2} &
4.159] singlete C-1 2 C-197} epoxide HEJo|H, T2 EL
B-conformationy S <] ¥ 3}, § 5.332] multiplet> H-
17(reference: 5.34~5.21)<, & 3.912] doublet-> H-
1B(reference: 3.99)=, & 3.889] singlet> H-19B(reference:
3.72Y2, § 1.039] triplet(J = 7.0 Hz)> N-CH,-CH,(reference:
1.03)E, 2|31 § 0.779] singlet> H-18(reference: .84y 2+
7} oJulgi}, &8k PC-NMROAE C-12(6 208.8)°] -OH7t
carbonylZ A8} HE|E HAFE 5 AN 2 EH] |
oJEJol|A] o] B2 songoramine® & BFE 3L o|E HlolE]
L 23130} 2 Batsl9lth(Fig. 3, 9)). T3 A volubiledl
] 2% F2)8F songoramine(mp. 206~210.5°Cy} g2
< 3 Ay FY Aol SRl S47e] sk IV’

songoramine
(major)
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norsongoramine
(minon

norsongoramine

£ co-TLCE norsongoramine¥} & %|3lttE Zvke & &
212tk "C-NMR(400 MHz, CDCL,): §14.3(reference,
14.4, N-CH,-CH,), 18.9(19.0, C-18), 24.0(24.1, C-6),
24.3(67.9, C-3), 29.7(48.7, C-2), 31.2(31.4, C-11),
31.3(31.6, C-9), 37.4(37.5, C-14), 37.8(29.9, C-4),
46.0(46.1, C-T), 48.3(48.5, N-CH,-CH,), 48.4(24.4, C-5),
50.1(50.4, C-8), 51.7(51.9, C-10), 53.0(53.3, C-13),
66.1(66.4, C-20), 67.7(67.9, C-1), 77.0(77.1, C-15),
92.993.1, C-19), 112.0(111.9, C-17), 149.6(149.9, C-16),
208.8(209.0, C-12).

12-Epidehydronapelline®] 4+8}A8/d &©] songoramine =
AN O B2 songoramines THA] 72 WH O 2 AsiA|Z
A AE e EEY FHE Lot flste] 519
& VI(songoramine, 100 mg)°ll 2u]&&Fe] SAURFH 7}
100 mge] A7 Akt 36 A7 WESAIFEY N
o FARET 2-3 719 FAiHEo] APEJT ©lF prep-
TLCA 2J3ll 24’4 = (Compound VI, 27 mg)E Fe|3l9=
d] ¢kl A 12-epidehydronapelline] 2Fs}RES- A A = o]
songoramine ¥} norsongoramine 2.2 91 1 7] w0

27
HOCHchz--g
3 I

-  ?7??

ajaconine
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Table I. Summary of the oxidation characteristics of diterpenoid alkaloids.

Alkaloids reacted

by Active MnO,*

by Oxoammonium Salt**

12-Epidehydronapelline

C-12 oxidation and dealkylation
(Songoramine & Norsongoramine)

C-12 oxidation and delkylation
(Songoramine & Norsongoramine)

Veatchine-type

Songoramine Dealkylation Dealkylation
& (Norsongoramine) (Norsongoramine)
Atisine-type Aj aconine’ 4 traces

*Prepared with commercial manganese dioxide according to the method

of Attenburrow, et al. [J. Chem. Soc., 1094(1952), see Reference 11].

**4-Acetylamino-2,2,6,6-tetramethylpiperidine-1-oxoammonium perchlorate,
which was synthesized by Bobbitt [J. Org. Chem., 63, 9367~74.(1998),

see Reference 16].
Reference 15.

norsongoramine®] ¥5-F3} co-TLCE Q&) ¥yt 2 4
3} songoramine®] 4F&}WE-S- A E-2 norsongoramine® ©]
1=t

= veatchin® ¢ZZo|= [2-epidehydronapelline->
oxoammonium 922 4FSIAI71H songoramineS A% ZE3]
© = norsongoramine®] A3/ E= ©<~2k8}(dehydroxylation) 2!
€ (dealkylation) RE-80] Hole & 4= Uth(Fig. 3, oFN).

Atisine & C[HIEDLO|E LZLZO0|=E2| £t5 -
Ajaconine(100 mg)oll MnO,(80 mg)E 7}l 24 A7k 71
gk & TLCE RIg A3 543 RE dZE o= spot
o] Helov, 25 IRl o HLo] o] HEUIL i
S H|dRo|E Ao Falge] IRt

olde] A3 AxE goksid £ 134 A,

E

rhu

7Y=5E M 7| (Aconitum volubile Pall., Ranunculaceae)<]
A PR YEREE RS #eld 4, C =2
ZH 0| =591 isotalatizidine, altaconitine 2 vilmorrianine

£, Gt EI 23 0] =/<21 12-epidehydronapelline, 12-
epinapelline, songoramine % songorine 5= #2/3l4] NMR
ZHEY AFEN & Fot ERlsisltt. ol ¢ZEEo|
TR A carmichaeli 5 FAT dEEo| == TRE FH)|
o sig=EA FAHT] e Akde] E = (I3dth

gt AR F UHEd o= R =9 AkskA| (&
’d MnO, ¥ SAadEFH)l o3 Atsld] EA4S HAES
A3} veatchine 391 12-epidehydronapelline?} songoramine
2 C-12 91A]9] 4kst 9 N2 sy dofde SR
37, atisine <! ajaconine BIYZZo|= SIRHERE E3lE
< FRlskint.

o] =2 20068 d% A tNEa ShkEAH| R bl <
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