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Abstract: Chemical investigation of the roots of Aconitum nagarum var.heverotrichum f.
dieleianum  W. T. Wang resvited in the isolation of a novel alkaloid, nagarine, along with two
known atkaloids, aconitine and 3-decxyacanitine. The structure of nagarine (1) was based on the
carbon-13 NMR analysis. Subsequently, this structure was confirmed by o partial synthesis from
delphisine. The structure of nagarine is unusual because it is the enly Cyy~diterpencid alkaloid

in which the C{15) hydroxyl group exists in the B-configuration.

As a part of a program to investigate the constituents of the well=known crude drugs of China, we have
investigated the roots of Aconitum nagarum var. heterotrichun f. dielsiauem W.T. Wang, which are used in
the traditional Chinese medicine for treatment of rheumatism and neuralgia. In this communication, we report
the isolation, structure elucidation, and partial synthesis of a novel Cyy-diterpencid alkaloid named nagarine (1).
Along with this new elkaloid, we have also isolated and fully characterized the major and minor known alkaloids,

aconitine (2) ond 3-deoxyaconitine (2),1 respectively.
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3600 gﬁl of the roots {collected in Da=-Li during the month of October, 1980} were extracted with ben-
zene. The alkaloids were isolated from the benzene extract by o combination of acid-base extraction, alumina

column chromatography and crystallization techniques. Nagarine, CpyHzeNO; (M7 453, 272),2 mp 190-191°C
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(corrected), [u]"g"' 20.4° (c = 0.88, CHCIy), was crystallized from acetone. Nagarine showed IR absorption
in nujol at 3450 and 3170 (hydroxyl), 1105 (ether) cm™ and other characteristic peaks of the Cjp-diterpencid alka-
loid skeleton. The 90 MHz 'H NMR spectrum of Lin deuteriochloreform {exchange with D,O) exhibited signals ot
8 1.11 (3H, 1, NCH,-CHy), 3.33, 3.38 and 3.49 (each 3H, 5, OCHy) and 3.97 (1K, t, C(14)-P-H).

The ™C NMR spectrum of nagarine showed twenty-three signals for hwenty-Four carbon atoms in the mole~
cule. The 1C NMR spectrum of nagarine was compared with those of necline (ﬁf’ and 15-epihypaconine (9,4
The pattern of chemical shifts in nagarine is similar to that of the alkaloid, neoline, (Table 1). The appearance
of a new doublet at 68. 1 ppm, disappearance of a triplet at 42. 7 ppm, and downfield and upfield shifts of C(16)
and C(16)' carbon atoms in the % NMR spectrum of nagarine in comparison with that of necline and 15-epihyp-
aconine, respectively, suggested that the secondary hydroxy! group must be present at the C(15) position in na-
garine. The B-configuration of the C{15) hydroxyl group in nagarine was established by observing the chemical
shifts of a hydroxy| at C{15) in 15-epihypaconine and hypacenine (9.5 Therefore, structure | was assigned to
nagarine. Subsequently, this structure was confirmed by a portial synthesis of nagorine from delphisine % as out-
tined below.

Table 1. Chemical Shifts and Assignments for Nagarine (1), MNeoline {4), 15-Epihypaconine () and Hypacenine

@

1 4 2 3 1 4 2 5
cq) 72.2 72.3 85,7 85.2 c13) 4.2 4.3 76.3 76. 4
c() 29,5 29.5% 5.5 26.5 C14) 74.8 75.9 79.2 79.0
ci3) 29.8" 29. ¢* 34.9 34,9 c(15) 48,1 42.7 68.2 78.9
C4) 38.1 38.2 39.6 9.3 c(16) 83.9 82.3 g8 1 9.2
c) 4.2 4.9 49,0 49.2 can 62.1 83.6 63.3 62.4
c{8) 83.4 83.3 82.5 8.6 c(1g) 80,2 80.3 80, 4 80. 4
cin 52,9 52,3 50.1 50.0 cO9) 56,9 52.2 56.1 56.1
c{s) 74.5 74.3 73.2 75.7 NCH  48.0 48.2° 42.4 42.8
c® 48.4 48.3 48.3 48.1 CHy  13.0 13.0 - -
cpoy 421 40.7 42.4 42.0 cay - - 56.3 56.5
ciy 9.6 49.6 50.3 50.1 cis) 57.9 57.8 57.2 57.9
ch2)  30.6" 29, 8" 26.6 35.3 c(18) 58.1 56.3 62.5 61.5

c@gy 59.2 59.1 59.2 59.0

' In ppm downfield to TMS; soivent is deuteriochloroform.

* Values within any vertical column may be interchanged.

Pyrolysis of 80 mg of delphisine {7} was achieved at 205-215°C at 0.1 mm for 10 min. to afford pyro-
delphisine. Without further purification, the latter was hydrolyzed (19, KOH in methanol, 2 hr reflux) to
give the known compound, pyroneoline (§f 48mg),” mp 170-1 72DC, TH NMR (CDCl,), & 1.08 (3H, t. NCH;-
CHy), 3.30, 3.33, 3.39 (each 3H, 5, OCHy), 3.93 (1H, broad signel, C(14)-p-H), 4.34 (1H, d, J=6.0 Hz,
C(16)-a~H}, and 5.50 (1H, d, J= 6.0 Hz, C{15)~H). The 3¢ NMR spectrum of pyroneoline in deuteriochloro-
form exhibited these signals: 13.2, 27.4, 30.3, 31.7, 36.5, 39.0, 46.5, 47.2, 4B.1, 48.6, 49.3, 51.2, 55. 9,
57.0, 58,5, 59.2, 73.4, 73.4, 79.5, 80.3, 80.6, 84.1, 116.3, and 148.9 ppm. To the solution of pyroneoline
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(42 mg) in 2 ml of dry pyridine, 27 mg of osmium tetroxide in 2 m| of dry dioxane was added and the resulting mix-

ture was stirred at room temperature for 1 hr.

To this mixture was added a solution of sedium bisulfite {100 mg)

in 2 ml of water and 3 ml of pyridine. When a clesr crange solution was obtained after 15 min, it wos extracted

with chloroform (3 x 25 ml). The chloreform extract was dried over anhydrous Ny S04 and evaporated in vacuo

to give 15-f-hydroxyneoline (40 mg), which was crystallized from acetone, mp 150-191°C. The synthetic 15-

B-OH neoline and nagarine were identical in all respects (TLC, mp, mmp, and '3C NMR spectra).

The occurrence of the C{15)~B-hydroxy! group in nogarine appears to be unigque because this group exists

in the o~configuration in all other known diterpenoid alkalaids.®
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