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Abstract — From the root extracts of Aconitum dolichorhynchum Wang var. subglabraium
T. 1. Ming, we have isolated five new minor alkaloids: dolichotine A (I), dolichotine
B {II), dolichotine € (III), dolichotine D (IV) and dolichotine E (V), besides yuna-
conitine (VI), 8-deacetylyunaconitine (VII), crassicauline & (VIII), talatisamine
(IX), columbidine (%) and cammaconine {XI). The structures of these alkaloids were
determined with the aid of spectral data and correlation with compounds of establi-
shed structures. The siructure of dolichotine ¢ was confirmed by synthesis from ta-
latisamine and partial hydrolysis. All the new alkaloida are characteristic of aro—
matic acid ester or palmitic acid ester substituted at Cg of Cqg—diterpenocid alka-

loids.

The root of Aconitum dolichorhynchum Wang var. subglabratum T. L. Ming was collected in Zhongdian,
the northwest of Tunnan. Being strong poiscnous, it has been used to smear on en arrowhead te kill

animal. After our inveatigating this plant material, it showed that the major component.is yuneco—
nitine in 0.13 % yield. The toxicity of yunaconotine was reported.’ From the rcot of A. dolichorhyn—
chum, five new minor alkaloids — dolichotine A (I), dolichotine B (II), dolichotine  (III}, doli-
chotine D {IV) and dolichotine E (V), as well as =ix known alkaloids — yunaconitine (VI), 8—deace-
tylyunaconitine {VII), cramsiceuline & (V11I), talatisamine {IX), columbidine (X} and cammaccnine
{#1), have been imolated. In this report we wish to describe the separation and structure determi-
nation of these compounds. The crude alkaloid mixture was obtained by acidification with 2% Hz304,
basification with 30% NE4CH to pH 8-9 and extraction with CHCl3j. Column chromatography and prepara—
tive tlc afforded eleven alkaloids.

(I) Dolichoti 1.
) chotine &4 Rleis; R2upc (X1) Cemmaconine

(I1) Dolichotine B RlxVr; BZ2xio

{(II1) Dolichotine ¢ Rl=Cnj BZwaq

(IX) Talatisamine RI=R2aE

{(IZa) 14=Acetyltalaticanine Ri=Hy R2uio

{X) Clumbidine Bl=Coll5y R2=H
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Table 1. '3C nmr chemical shifts and sssignments for talatisemine(IX), t4-acetyltalatisamine{IXa),
cammaconine{XI), columbidine(X), dolichotine A(I), dolichotine B(II), dolichotine DI{(IV),

dolichotine E(V), orassicauline A{VIII) and vilmorrianine C(XII). (CDC1l3)

Carbons Ix 1Za a X 1 II 1v X1 v VIII
c(1) 86.3 E5.5 86.0 85.6 8541 85,2 85.1 85.1 84.2 84.8
c(2) 25.9 26.0 25.6 26.0 26.1 26.3 26.4 26.4 25,8 25.9
c(3) 32.8 34.2 32.2 32.0 32.2 32,3 34.8 34.9 35.3 35.4
¢(4) 38.6 38.5 38.7 18.5 3B.1 3844 39,1 39.1 3946 39.1
c(s5) 38.9 40.9 38.7 38.5 41.4 41.8 49.1 49,2 48.8 48,9
c(6) 24.8 24.9 24.7 23,9 24.7 25,1 83.4 82.6 83,6 83.3
¢(7) 46.0 4643 45.9 40.0 45.6 45.6 44.9 44.9 4941 5044
c(8) 72.8 73.6 T34 78.2 85.9 86.5 85.8 85.9 85.4 85.3
¢(9) 4741 45.3 4743 45.4 4244 42.1 49.2 49.3 40.7 40,9
c(10) 46.0 40,6 45,7 45.7 38.6 39.2 43.9 43.9 42,6 44,9
c{11) 48.8 48.8 48.9 49.1 4B8.5 49.0 50.6 5043 50.0 49.8
c{12) 27.9 28.4 28.0 28,9 28.4 28.8 29,2 29,0 34.5 34.5
c(13) 4541 45.8 37.8 39.1 44.8 45,2 39.8 39.1 75.8 7541
c(14) 5.6 7649 T5.7 7541 1543 7548 7543 1544 7940 78.9
¢{15) 38.8 37.8 39.1 35.2 37.5 37.8 38.1 37.9 38.4 38.9
c{16) 82.4 81,7 82.4 82,6 82.7 83.1 82.9 83.5 84.0 83.9
c(17) 62.9 6241 62.9 62,4 61,6 61.7 61.3 61.7 62,3 61.6
c{18) 79.5 80,0 68.9 79.2 T9e? 79.4 80.4 80.6 80.4 80.4
c(19) 53.3 5342 53.5 53.2 52.7 53,2 S4.0 53.8 54 .2 53.8
N-('JHE 49.5 49,3 49.5 49.4 49.0 4943 49.3 49.0 45944 49.1
CH3 13.7 1344 13.4 13.6 13.1 13.3 13,0 13,4 13.6 13.1
¢(1) 56.3 56,0 5641 5641 5541 56.0 56,6 56.6 5547 56.1
c(6) - - - - - - 58.1 57.8 58,0 57.8
c(16) 56.4 56.0 55.8 56.4 55.8 56.0 55.9 56.0 58.9 58.7
c{18)! 59.5 59.4 59.5 59.1 59.4 59.1 59.1 59.4 591

c(8)-oclH2 - 5549 - - - - - -

CHy - 16.2 - - - - - -
Ca0 170.6 17141 171.5 - 169.8 - 169.8
3 29.2 21,1 21.6 - 21,8 - 21.3

- - 172.5 - 172.6 -

- - 22.6 - 22,8 -

- - 24,0-30,0 - 24.0=30.0 =

- - 1.4 - 1.6 -
16443 164.7 166.0  166.2  166.3  166.3
1123.8  124.0 123.0  123.0  123.2  123.1
2 131.1 12,0 131.8 131,8 132, 131.9
3 113.2 1498 113.8 1137 11442 11441
4 162,9  153,0  163.5 163.5  163.9  163.8
5 113.2 110.4  113.8  113.7  114.2 1141
€ 131.1 123.4  131.8 13.8 1324 131.9

3t - 5641 - - - -
4' 56,2 56.6 55ed 55.4 55.5 594
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Dolichotine A (I) was obiained as an amorphous compound, o], +15.2° (CHCL3), C3gHy780g (deduced
from ms, tH~- and 13C-nmr spectral data). The 13C-nmr spectrum exhibited 34 lines corresponding
to 34 carbon atoms of the molecule {see Table 1). The ir spectrum showed no absorption above
3200 em~1, indicating the absence of hydroxyl groups in dolichotine A. The 1H—rmr spectrum gave
signats at § 1.09 (3H, &, J = 7 Hz, NCHpCH3), 1.79 (3H, B, OCOCH3), 3.24, 3.30, 3.33 (each 1§,
8, OCH3), 3.85 (3H, s, Ar~OCH3), 4.83 (18, t, J = 4.5 Hz, C14-B-H), 6.91, 7.94 (each 2ZH, d, J =
9 Hz, ApBp type, Ar-H), showing that dolichotine 4 im a Cig—diterpencid alkaloid having an N-
ethyl, three methoxyls, an acetyl and one anisoyl group. Comparison ¢f 1H-nmr spectral data of
dolichotine A (I) with those of aniscezochasmaconitine® which appeared a signal at 4 4.10 (15,
dd, J1 = 6 Hzy J2 = 1 Hz, Cs—ﬁ-g) in its spectrum, showed that dolichotine 4 has no methoxyl
group at C§. The loss of 31 mags unit from the molecular ion to give an intense pesk suggested
a methoxyl group at Cq of a Cqg-diterpencid alkaloid and the methoxyl group at Cy being ok
orient,3 which is also supported by the chemical shifts of the 13C-nmr spectrum at & 85.1 (4},
26.1 (t) and 32,3 {t) corresponding t¢ €1, C2 and C3 of dolichotine A, respectively.4 The pre—
pence of C15=0CH3 in T was supporied by the carbon signals at & 59.3 (o) and 79.7 (t) of the
13¢—nmr spectrun.d According to the bivgenesis of Cig~diterpenoid alkeloids,5:6 there is usual-
1y P—OCH3 substituent at C1g. Alkaloids without an oxygen substituent at C13, but bearing Cg-
0Bz or Cg-OAs and C14-OAc, sbow a 3H singlet for the acetate methyl group between & 1.76-1.79
and a 1H triplet for Ci4~H detween § 4,80~4.82,2 However, alkaloids with the reverse arrange-
merit, viz., Cg-Ohc and Cq)-OBz or Cq4—OAe, such ase G=acetyl-14-benzoylneoline, show a 3H singlet
for the acetate methyl between & 1.34-1.46 and a 1H triplet for C14=H between § 5.00-5.11.7
Because dolichotine A revealed a 3H singlet at § 1.79 and a 1H triplet at & 4,83, it was pro-
posed for structure I. Hydrolysis of dolichotine A with 2% KOH in MeOE gave talatisamine and
anigic acid. S0 dolichotine A ie 8-anisoyl-1d-acetyltalatisamine.

Dolichotine B (II) was obtained as an amorphous compound, C15H,gNCg (deduced from ms, 'H- and
130-nmr spectral date), [(etJp 0° (CECL3). The TH- and 13C-nmr spectral data of dolichotine B

(II) are very similar to those of dolichotine A (I}, except for differences of signals in the
aromatic region. Comparison of aromatic signals of II with those of I revealed that dolichotine
B possesses a veratroyl group instead of an anisoyl group as in deolichotine 4. In addition II is
30 mass unit more than I, showing that I has one methoxyl group more than I. The 13C-nmr data
for dolichotine B are given in Table 1. Hydrolysis of dolichotine B with 2% KOE in MeCH gave ta—
latisamine and veratric acid. So delichotine B is 8-verairoyl-i4-acetyltalatisamine.

Dolichotine C (III) was obtained as an amorphous compound, CygH47NOT (d@erived from me, 'H- and
13C-nmr spectral data). The ir and 1H-nmr spectral date showed that dolichotine C poasesses a
cinmamoyl group® instead of an anisoyl group &8 in dolichotine A and a veratroyl group as in do—
lichotine B. The signal for the acetoxyl protons in the 1H-rmr spectrum of dolichotine ¢ occurs
at § 1.95, which is at a little higher field than the normal pignal? but is at lower field than
the corresponding signal in dolichotine A (§ 1,79) and dolichotine B (& 1.74). In dolichotine ¢
which was esterified with cinnamio acid, the plane of the benzene ring is further awasy from the
acetate methyl group which, however, is close to the double bond. Hence the smaller shift (4 1.95)
in the acetoxyl protons signal must be due to the anisotiropic action of the double bohd, which is
not aa atrong as thah of the aromatic ring. In addition, chagmanthinnine® manifests a 3E ainglet
for the acetoxyl protons at & 1.77 and a 1H signal for Cy4-E at § 4,80, But dolichotine C shows a
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3E singlet (§ 1.95) and a 1H signal at & 4.82, So dolichotine C was designated as 8—trans—
cimamoyl=-14-acetyltalatisamine, It was corfirmed by synthesis from talatisamine (IX). Acetyla—
tion!0 of IX with AcoD and pyridine gave 14-acetyltalatisamine {IXa). The 13C-nmr spectral data
for IXa are given in Table 1. Cinnamoylation of IXa with cinnamic anhydride and p-TsCH in toluene
afforded B—trans-cinnamoyl-14-acetylialatisamine (IXb), which is identical in every respect with
IIT. Furthermore, partial hydrolysis of IXb and III with dioxane-H-0 (1:1)11 gave IXa showing one
spet on tlc. Therefore, dolichotine C has siructure III.

(1v) Dolichotine D RV=COC15H3qj B2mis (V) Dolichotine E R'sHj R%=C0Cq5H3yts R3-de
(XII) Vilmorrianine C RlsAc; R2ahs (VvI) Yunaconitine R1=0H; R2=ac; Ri=is
(XIII) Chasmanine R1=R2=E {VII) B-Deacetylyunaconitine H1=OH; R2=H; R3=ge

(VIII) Crassicauline A Rl=H; B2wio; Ri=As

(XIV) Bikhsconine R1=REZ2=R3=H

Dolichotine D (IV) was an amorphous compound, CAqgH77NOg (derived from the ms, 1H~ and 13C-nnr
spectral data). The 130-nmr spectral data are given in Table 1. The 1H-nmr spectrum showed that
dolichotine D has the functional formula of Cqg-diterpencid alkaloids - CqgHop(KCH2CH3)(OCH3)4
{CH30CgH4C00) (G15H31000) .12 The maes spectrum exhibited two fragments at m/z 256 and m/z 135 cor-
responding to pelmitic acid and anisoyl group, respectively. According to the ma fragmentation
patterm3r1d or Ci1g—diterpencid alkaloids substituted with ester, molecular ion preferred losing
C8—ester to losing Cy~methoxy when the ester group attaching at Cg§ is largej whether first losing
Cg=ester or Cq-methoxy the intense characteristic peak is always corresponding to the fragment ion
which bas just lost C1-COCH3. The mass spectrum of dolichotine D exhibited an intense peak at m/z
536 (M= C15H31C0CH — OCH3, 90) showing a ol-methoxyl group at Cq, and a fragment peak at m/z 567
(¥¥= Cq95H310008, 27) but no fragment peak at n/z 671 (M*~ 152) or m/z 688 (¥~ 135), eo this re—
vealed that dolichotine D poesesses a palmityl group at C§. Compariscn of 13C-nmr spectral data
of dolichotine D with those of vilmorrianine € (XI1) indicated that dolichotine D poasesses a pal-
mityl group instead of an acetyl group as in vilmorrianine ¢, Hydrolysis of dolichotine D with 2%
KOH in MeOH gave chasmanine, palmitic acid and anisic acid. Dolichotine D was designated as struo-
ture IV,

Dolichotine E (V) was obtained as an amorphous compound, GggH77NG1g (deduced from the ms, 'H- and
13¢-nmr spectral data), The 13C-nmr speotral data for dolichotine E are given in Table 1, Compari-
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gon of ir, VB~ and 13C-nmr spectra of dolichotine E with thome of dolichotine D revealed that
there is a hydroxyl substituent in delichotine E. Alkaloids with & hydroxyl group at C43, bear—
ing C14-Ods and C16-0CH3, show a 1H doublet for the Ci4-H between & 5.00-5.11 and & 3H singlet
for the Cqg-0CH3 between d 3.50~3,65, Examples are crassicauline A, crassicausine and fores-
tine.14 But alkaloids without a hydroxyl group at C13y 8till bearing Cqq-Ois and C14~0CH3, show
a 1H triplet for the Cq4-H between § 5.00-5.10 and a 3H singlet for the C1£-0CH3 between & 3.30-
1.40, such as dolichotine D, fotesmacordtine and craseicaudine.’d Because dolichotine E shows 2
1E doublet at § 5.10 and a 3H singlet at &§ 3.54, it indicated that V possesses a hydroxyl group
at C43. Hydrolyais of ¥ with 2% KOE in MeOH gave bikhaconine, palmitic acid and anisic acid. So
dolichotine E was assigned as structure V.

EXFERIMENTAL

Melting point was determined on a Thomas-Kofler hoi stage equipped with a microscope. Ir spectra
were taken on Perkin-Elmer model 577 epectrophotometer. 1H-Nmr spectra were run on BRUCKER WE=90
spectrometer with TMS as an intemal reference. 13¢~nmr apectra were operated on BRUCKER AM-400
apectrometer in CDClyj; chemical shifts are reported in ppm downfield frem TMS. Mass spectra were
measured on & Finnigan—4510 instrument.

Plant material. The Toot of Aconitum dolichorhynchum Wang var. subglabratum T. L. Ming was oo~
llected in Zhongdian, Yumnan, China. This plant was identified by Professor Ming Tianlu, Kunming
Inatitute of Botany.

Extragtion and fractiomation. Powdered rcots of 4. dolichorhynchum (10.3 Kg) were extracted with
B5% ethanol (4 X 4 1) at room temperature for one week. After evaporation of the solvent, the re—
sidue (304 g) was acidified with 2% Hy304 (2 1) and ertracted with CHCly (5 X 1.5 1) to give a
crude alkaloid mixture — base A {160 g), whioh is due to unperfect acidification. The acidic
water phase was basified with 30% NH4OH and extracted with CHCly (5 ® 1,5 1) 1o give a crude al—-
kaloid mixiure ~ base B (100 g).

Iaclation of dolichotine 4 (I dolichotine B (I1), dolichotine C {III), dolichotine D (IV), do=—
lichotine E (V), cressicauline 4 (VIII) snd yunsconitine (VI), 4 eolution of base A (160 g) in
CHC1y (240 ml) was evaporated with 400 g of silica gel. The mixture was placed on the top of a
columm Pilled with 4.5 Kg of silica gel and eluted with petroleum ether—acetone (915) to afford
fraction 49 (91 g), and with acetone to afford fraction Ap {4.5 g). A1 wes chromatographed on a
colum containing 2 Kg of Alp03 {neutral, activity II) and eluted with petroleum sther, petroleum
ether-EtOhe (98:2) to afford dolichotine D (IV, 31 mg), petrcleum stherEtOAc (9B16) to give frac—
tion A3 (1.5 g), petroleun ether-EtOAc (98:10) to afford fraction Ay (2.1 g), petroleun ether-
EtOho (98120} to give dolichotine E (¥, 30 mg), petroleum ether-EtCAc (9B8330) to give crassicau—
line A {VIII, 1.5 &) snd BiOic. By preparative tlo over silica gel (GFa54, cyclohexane-20% EtgiH),
A3 end Ay afforded dolichotine & (I, 120 mg), dolichotine B {11, 140 mg) and deolichotins C (IIT,
20 mg). Crystallization of Ay from ether gave yunaconitine (VI, 3.5 g).
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Isolation of yunaconitine (VI), 8—deacetylyunaconitine (VII)}, talatisamine (IX), columbidine (X)
and cammaconine (XI). A solution of base B (100 &) im CHCly (200 ml) was evaporated with 300 g
of Alg03 (neutral, activity IT). The mixture was placed on the top of & column filled with 2.5 Kg
of 41503 and eluted with ether toc give columbidire {X, 30 mg), hexene-EtOAc ($0:1) to afford ta~
latisamine (IX, 2.4 g), hexane-EtOAc (1:2) to give yunaconitine (VI, 10 g), hexene-EtCAc (1:50)
to give B~deacetylyunaconitine (VII, 15 mg} and EtOAc to afford cammaconine {XI, 32 mg).

Identification of dolichotine 4 (I), Dolichotine A is an amorphous compound, oy +15.2° (CHCl3};
18 rmr {cDC13) § 1.09 (3H, 4, J = 7 Hsg, NCH3CH3); 1.79 (3H, s, OCOCH3), 3.24, 3.30, 3.33 (eack
3, 8, OCH3}, 3.85 (3H, s, OCH3), 4.83 (1, t, J = 445 2z, C1y-FH), €.91, 7.94 (each 2, 3, J =
5 Hz, AgBp type, Ar-H)j ir (KBr) 1735, 1700 (ester), 1600, 1510, 850, 770 (Ar); ms m/z 597 (M*,
1.6), 566 (M= OCEy, 47.1), 445 (M- CH30CEH4CC0H, 6B.1), 414 (M*- OCH3 — CH3OCH,COOH, 80), 152
{CH30CEHACO0H, 100)3 the 13C-NMH spectral data are ziven in Tabdle 1.

Hydrolyeis of dolichotine A. Dolichotine A (50 mg) was dissolved in 5 ml of 2% KOE in MeCH and
allowed to stand at room temperature for € h., Removal of solvent under reduced pressure gave &
residue which was mixed with a small amount of H0 and exiracted with CHClys The CHCl3 extract
wag dried over anhydrous NayS0, and evaporated to give a pale yellow residue which was crysta—
1lized from acetone to give colorless needles (25 mg) being identical wiith those of talatisamine
in ite co—tlc, ir spectrum and 'H-NMR spectrum. The water phase was acidified with % HpB04 and
ertracted with CHCly to give anisic acid (10 mg), mp 183~184 °Cy me m/z 152 (*, 100}, 135 (M*-
OH, 95); ir (KBr) 2720 (br, COOH), 1116, 830, 770 (Ar), which was identical with those repor—
ted. 15,16

Identification of dolichotine B (IT). Dolichotine B is an amorphous compound, [X)p 0° (CHCl3);
'E nmr (CDC13) 8 1.10 (3H, %, J = 7 He, NCHpCHi), 1.74 (3, s, OCOCH3), 3.26, 3.30, 3.38 (each
3H, 5, CCH3), 3.90, 3.98 (each 3H, s, OCH3), 4.79 (1H, 1, J = 4.5 Hz, C14-AH), 7.02 (1H, 4, J
= 9 Hz, Ar-5'-H), T.60 (1€, dd, Jq = 9 Hz, Jp = 3 Ha, Ar—6'-H), 7.73 (1E, 4, T = 3 Hz, Ar-2'-H);
ir (KBr) 1730, 1700 (ester), 1650, 1510, 910, 765 (Ar)s ms m/z 627 {M*, 1), 596 (M*- OCH3, 41),
445 (K- CoHEDpCEH3COOH, 40), 414 (M- CoE@D2CEHICOOH — OCH3, 100), 386 (Mt— CoHgOpCgHACO0H -
CE3C00, 20), 182 (CoHEO2CEHACOOH, 76); the 13C-NMR apeotral data are given in Table 1.

Hydrolysis of delichotine B, Dolichotine B (50 mg) was hydrolized by the same method to deli—
chotine A as colorless needles (26 mg) which wes identiocal as talatisamine (IX) by comparison
of the mp 145-146 °C, co-tlc, ir spectrum and TH-NMR spectrum with those of talatisamine, and
veratric acid, mp 180-181 °Cy ma m/z 182 (M*, 60), 135 {100); ir (KBr) 2710 {br, COOH), 910,
765 (Ar), which were identical with those reported.i7,18

Identification of dolichotine C (ITT). Dolichotine € is an amorppous compound, 'H nmr {cpely)
§1.,08 (3, t, J = 7 Bz, NCHpCH3), 1.95 (3H, s, OCOCH3), 3.22, 3.25, 3.36 (each 3H, s, OCH3},
 4.82 (1H, %, J = 4.5 Hs, C14-B-H), 6.32, 7.60 (each 1H, 4, J = 16 Hz, trans—HC=CHE), 6.90 -
7.50 (5B, m, Ar-H); ir (KBr) 1730, 1705 (ester), 1680, 970 (trans-double bond), 1600, 1460,
770, 710 (Ar); ms m/z 593 (M, 0.1), 562 (Mr— OCH3, 31), 445 (M'- CgHSCoHRCO0H, 100), 414 (M-
OgH5CZHZC000H ~ OCH3, 82), 386 (MY- CgH5C2EC00H — OCOCH3, 42), 148 (CgHsC2HC00H, 70).
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Preparation of 14-acetyltalatisamine (IXa}. 4 solution of talatisamine (100 mg) in 5 ml of ace-
tic anhydride and 5 ml of pyridine was allowed to stand at room temperature for 2 days. To the
reegldue obtained on evaporation of solvent was added 10 ml of Hp0; the mixture was basified with
30% NH4OH to pE 8 and then extracted with GHCl3. The CHC13 axtract was dried over NagSO4 and
evaporated to give a brownish foam {100 mg) contaiming 14-acetyltalatisamine (IXa) as major com-
ponent in 91 % yield. 'H bmr (cpely) § 1.09 (38, %, J = 7 Hz, NCH2CH3), 2.09 (3H, s, OCOCH3),
3.28, 3.30, 3.31 (each 3H, s, OCH3)y 5.09 {1H, %, J = 4.5 Hz, c14-ﬁ—g); ws nfz 463 (M, 1), 432
(a*- OCH3, 100)s the ¥3C-NMR speetral data are given in Table 1, Structure IXz was sssigned on
the basis of 1H~- and 13C-nmr spectra, and was identical with an authentic sample.!?

Synthesis of dolichotine C. IXa (100 mg) and cinnamic anhydride (1.5 g) were heated at 110 °C
with toluene (50 ml) and p~TsOH (10 mg) for 12 h. This reaction gave 8—cinnamyl-14-acetyltalati-
samine (IXb, 20 mg) in 12.8 % yield, IXb was identical with dolichotine ¢ on the basis of their

1H—pmr apectrum, ir specirum, ms and co-tlc.

Partinl hydrolysis of dolichotine C and ¥IXb.'! Dolichotine C (10 mg) and IXb (15 mg), dissolved
in 10 ml of dioxane-Ho0 (111), wers heated on an 6il bath at t120° C with stirring for 1 h and

extracted with CHCl3. The CHECl3 extract was purified by preparative tlc over silica gel (GF254,
cyclohexane—20% BtoNH) and gave 1Xa (15 mg, in 78 % yield) which was jdentical with the IXa pre—

pared above on the basis of their co-tlc, ir specira, me and YB-nmr specira.

ldentification of dolichotine D (IV). Dolichetine D is an amorphous compound, 'H wmmr (CDC13)

§ 1.05 (38, %, J = 7 Hz, NCHpCH3), 3.17, 3.28, 3.39 (each 3H, s, OCHy), 3.84 (3H, s, AT~OCH3),
£.05 (1H, dd, J9 = 6 Hz, J2 = 1 Hz, CeFH), 5.03 (1H, &, J = 4.5 He, C14AH), 6.89, 7.99 (each
2H, 4, J = § Hz, 4;Bp type, Ar-H})j ir {KBr) 2920, 2850, 2820 {-CHi, -CHp-), 1715, 1710 {ester),
1600, 1510, 1460, 850, 770 {ar); ms m/z 823 (M*, 0.01), 792 (M'- OCH3, 16}, 567 (M= Gq5H31CO0E,
27}, 536 (W%~ OCH3 = CqgH3100CH, 90), 416 (M*~ GqgH31qCOUH — OCH3CEHAC00, 100), 384 (M- CCH3 -
C15H31C0O0E - OCH3CgH4COOH, 66), 256 (Cq45H31CO0H, 25), 238 (Cq5H3p00, 60), 135 (0CH3CEH400, TB);
the 13C-nmr spectral data are given in Table 1.

Hydrolysis of dolichotine D, With the same method to dolichotine 4, dolichotine D (15 mg) was
hydrelized and gave a compound (6.5 mg) which was identical with chasmanine (XIII) on the basis
of their co~tle, ir spectra and mass Bpectra.zo The water phase was acidified with =% H2S0, and
extracted with CHCl3. The CHCly extract was dried over anhydrous NapS04 and evaporated to give
& residue which was further esterified with 1% HpSOy in MeOH (10 ml) and then operated on go-am
to show molecular ion peaks at m/z 166 and m/z 270 for methyl anisic ester and methyl palmitic

ester, respectively.

Identification of dolichotine E (V). Dolichotine E is an amorphous compound, ir {KBr) 3500 (0H),
2920, 2850, 2820 (-CH3, ~CHp=), 1715, 1710 (ester), 1604, 1576, 1455, 850, 770 {(Ar); VE nmr
(coc1y) § 1.05 (38, t, J = 7 Hz, NCHpCH3), 3.18, 3.25, 3.33, 3.54 (each 3H, s, OCH3), 3.77 (3H,
8, AT=OCH3), 4.09 (1E, dad, Jy = 6 Hz, Jp = 1 Hz, CgPB-H), 5.10 (18, 4, J = 4.5 He, Ci4-B-H),
5.70 - 5.90 (1H, br, disappearing after exchanging with D20, CH}, 6.50, 8.10 {each 2H, &, J =

9 Hz, Ar-H); me n/z 839 (M*, 0.02), 808 (M+- OCH3, 6), 583 {M*~ C45H31CO0H, 35), 552 (M¥- OCH3 -
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C15831C00H, 50), 432 (M+- C15H31C00H ~ CH30CEH4C00, 20), 256 {C15H31000H, 20), 238 (c45H30C0,
60), 135 (CH30CEH400, 100)y the 13C—nmr spectral data are given in Table 1.

HEydrolysis of dolichotine E. Witk the same method to dolichotine D, dolichotine E {15 mg) was
hydrolized and gave a compound (6 mg) which was identical with bikhaconine (XIIV) on the basis

of their co-tle, ir spectrs and mass spectra.2! The water layer was acidified with 2% H;S04 and
extracted with CHCl3. The CHCl3 extract was dried over anhydrous Nz;304 and evaporated to give

a residue which wam esterified with 1% H2804 in MeOR {10 ml) and then operated on go-ms to show
molacular ion pesks at m/z 166 and m/!. 270 for methyl anisic ester and methyl palmitic ester, re—
spectively.

Identification of yunaconitine {Vi). VI was crystallized aes rhombus from ether, mp 140-141 °Cj
ms m/z 659 (W*, 2), 628 (M*- OCH3, 50), 135 (CH30CgH4CO, 65), 43 (CH3CO, 75); ir (KBr) 3450 (OH),
1715, 1708, 1251 (ester), 1608, 1510, 1480, 850 (Ar); 'H mmr (CDC13) & 1.19 (3H, 3, J = 7 He,
NCHaCH3), 1.34 (3H, g, 0COCH3), 3.16, 3.26, 3.30, 3.55 (each 38, s, OCH3}, 3.87 (3H, s, Av-OCH3),
4.06 (1H, dd, Jy = 6 Hg, Jp = 1 Bz, Ce-AH), 5.02 (1B, 4, 7 = 4.5 Hz, C14-BH), 6.93, 8.01 (each
2H, dy J = 9 Hz, AB q, Ar—f). It was identified as yunaconitine by direct comparison of its speo-
tral data and co—tle with those of an authentic sample.?

Identification of B-deacetylyunaconitine {(VII). VII was obtained as an amorphous compound, ms
n/z 617 (M+, 0.1}, 586 (M- OCH3, 45), 135 (CE30CgH4CO, 50); ir (KBr) 3530, 3420 (OH), 1705, 1250
{ester), 1602, 1520, 840, 770 (Ar)s TH rmr & 1.12 (38, %, J = 7 Hz, BCHpCH3), 3.25, 3.29, 3.31,
3.41 (each 3H, g, OCH3), 3.86 (3H, s, Ar—OCH;), 4.08 (1H, dd, J1 = & Hz, J = t Hz, Cg-A-H), 5.02
(18, &, J = 4.5 Hz, CiqB-H), 6.B0, 8.03 (each 2H, 4, J = 9 Hz, AB q, Ar-H). It was identified as
8-deacetylyunaconitine by comparison of its spectral data with those reported.22

Identification of orasgiosuline 4 (VIII). VIII wae crystallized as prism from acetons, mp 162-
163 °C; ms m/z 643 (W¥, 1), 612 (M*— OCH3, 100}, 583 (M+- CH3COOH, 50), 552 (M¥~ OCH3 - CH3COOH,
80), 135 (CH30CEHACO, 50); ir (KBr) 3500 (OH), 1725, 1710, 1256 (ester), 1600, 1508, 849, 770
(Ar}s *H nmr (CDC13) § 1.06 (3H, 3, J = 7 Hz, NCHpCH3), 1.33 (3H, s, OCOCH3}, 3.20, 3.27, 3.50
{emch 3H, s, OCE3y), 3.91 {3H, s, Ar~OCH3), 4.04 (1H, dd, J1 = 6 Hz, Jg = 1 Hg, Cg=-f=H), 4.84 (18,
4, 7 = 4.5 Hz, C14-F-H), 7.07, 8.0T (each 2H, &, J = 9 Hz, 4B q, Ar~E}. The 13(~nmr spectrsl data
are given in Table 1. Hydrolysis of VIII (20 mg) with 2% KOH in MeOH {15 ml) gave bikhaconine (9
mg) which was identical with an authentic sample2! on the basis of ms, 'H-nmr and ir spectral
enalysis. S0 VIII was identified as crassicauline A by comparison of its speotral data and co—tlc
with those of an authentic sample.23

Identification of talatisamine (1X). IX wag orystallized as needles from acetone, mp 141-142 *C;
me m/z 421 (X¥, 2), 390 (M*- OCH3, 100); ir (KBr) 3520, 3410 (OH), 1100, 1080 (C-0)5 1H nmr (CDC13)
8§ 1.07 (3E, %, J = 7 Hz, NCHpCH3), 3.26, 3.31, 3.40 (each 3H, g, OCH3), 4.20 (1H, t, J « 4.5 Hg,
¢14-5E)s 13cnmr spectral date (see Table 1). It was proved to be talatisamine by comparison of
its spectrul data and co-tlc with those reported.Z4
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Jdentification of columbidine (X)., X was isolated as an amorphous compound, CpgH43N05 (deduced
from the me, 1H~ and 13C-nmr spectral data); os m/z 449 (M*+, 2), 418 ("~ OCH3, 100), 404 (M+-
0CzHs, 5), 386 (W'— OCzHs - H, 2), 373 (M- OCHy - OCZHS, 4)5 ir {xBr) 3540 (OR), 2965, 2910,
2870, 2810, 1493, 1382, 1260 (~CH3, —CHp—); JH nmr (CDC13) § 1.04, 1407 (each 3H, t, J = T Hs,
NCHpCH3), 3.20, 3.23, 3.29 (each 3H, s, OCH3); 13C~pmr spectral data {see Table 1). It was iden-
tified as columbidine by comparison of its spectral date with those reported.t

Identification of cammaconine (XT). XI was crystallized &s prism from CHCI3-MeOH (1311), mp
135-136 °C; me m/z 407 (¥*, 1), 376 (M- OCH3, 100); ir (KBr) 3530, 3460 (0H), 2930, 286D,
1382, 1900 (~CH3, =CHo~); 1H snmwr (CDC13) & 1.06 (3H, t, J = 7 Hz, NCHpCH3), 3.21, 3.25 (each
3H, s, OCH3), 4.20 (1H, %, J = 4.5 Hz, C14-FE); 13¢—rmr spectral data (see Table 1). It was
proved to be cammaconine by direct comparison of its ir spectrum, 1H~ and 13C-nmr spectra with

those reported.4
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