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Abstract

Four diterpenoid alkaloids\ two of them being the known compounds lycoctonine and ajaconine\ were isolated from the aerial
parts of Consolida hohenackeri[ The two new compounds were C08 alkaloids\ hoheconsoline and consolinine[ The structures of the
compounds were elucidated by 0!D and 1!D NMR techniques[ Þ 0888 Elsevier Science Ltd[ All rights reserved[
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0[ Introduction

Consolida hohenackeri "Boiss[# Grossh[ "Syn[ Acon!
itella hohenackeri\ Delphinium hohenackeri# is a native
plant of Turkey\ abundantly present in eastern Turkey[
In the two previous studies with this species the plants
were collected from eastern Turkey[ In the _rst study
seven norditerpene alkaloids\ lycoctonine\ delcorine\
dehydrodelcorine\ delectinine\ bicolorine\ hohenackerine
and tortumine\ the last two being new compounds\ were
isolated[ In addition an aporphine type alkaloid iso!
boldine was also obtained "Sžener\ Bingo� l\ + Baykal\
0878#[

In the second study\ the same plant "A[ hohenackeri#
yielded two norditerpenoid alkaloids\ 0!demethyl!
winkleridine and 07!demethyl!03!deacetylpubescenine\
and a bisnorditerpene alkaloid\ hohenackeridine\ all
three compounds being new "Almanza\ Bastida\ Codina\
+ de la Fuente\ 0886#[

In the present study\ the plant material was also col!
lected from eastern Turkey\ almost from the same district
as in the _rst studies[ Four diterpenoid alkaloids
hoheconsoline "0#\ consolinine "1#\ ajaconine "2#
"Pelletier et al[\ 0875# and lycoctonine "3# "Pelletier\ Panu\
Kulanthaivel\ + Olsen\ 0877# were isolated\ the _rst two
compounds being new[ Lycoctonine was found in the

� Corresponding author[

_rst on this plant study "Sžener et al[\ 0878#\ but no other
common compound was obtained in this study[

1[ Results and discussion

The molecular formula of hoheconsoline "0#\
C15H32O5N "m:z 354[2096\ calc[ 354[2980#\ indicated six
degrees of unsaturation as double bond equivalents[ Since
no ketone or acetyl groups were present and no double
bonds were observed in the IR and the NMR spectra\ all
six\ were accounted for by six rings[ The 02C NMR "APT#
spectrum showed the presence of six methyl\ seven meth!
ylene\ ten methine and three quaternary carbons for 15
C atoms[ The presence of the methoxyl groups at d 2[14\
2[22\ 2[24\ 2[39 and 2[34\ as well as the N!ethyl group "dH

0[0 t\ J�6 Hz^ dC 00[1 q and dH 2[0 m\ dC 49[2 t# indicated
a norditerpene alkaloid[ The 0H spectrum showed a trip!
let signal at d 2[59 "J�3[4 Hz# indicating the presence of
one of the methoxyl groups at C!03\ a doublet signal
"J�5 Hz# at d 3[41 showed another methoxyl group at
C!5\ biogenetically the third methoxyl group should be
placed at C!05[ The lack of a signal at around d 69Ð61
indicated that there should be a methoxyl group at C!0
instead of a hydroxyl group[ The chemical shifts in the
NMR "dH 2[51 "0H\ J�4 Hz\ H!0P# and dC 75[5 d# cor!
related with the presence of a methoxyl group at C!0[
The last methoxyl had to be placed at either C!7 or C!07[
In the case of a methoxyl group at C!07 a triplet signal
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Structure

Table 0
NMR data of hoheconsoline "0#

0H 02C COSY HMBC

0P 2[56 d "3[4# 75[5 d H!1a\ H!1P C!09\ C!06
1a 0[84 dd "4\ 01# 16[6 t H!0P\ H!1P\ H!2a\ H!2P C!0
1P 0[17 m H!0P\ H!1a\ H!2a\ H!2P

2a 0[29 m 18[7 t H!1a\ H!1P\ H!2P C!0\ C!08
2P 1[19 m H!1a\ H!1P\ H!2a C!0\ C!3\ C!07\ C!08
3 Ð 27[9 s
4 0[61 d "5# 35[7 d H!5 C!6\ C!09\ C!06
5 3[41 d "5# 71[5 d H!4\ H!6P C!3\ C!6\ C!00\ C!06
6P 1[89 s 41[7 d H!5 C!4\ C!00
7 Ð 66[5 s
8 1[69 dd "4\6# 45[0 d H!09\ H!03P C!00\ C!03

09 1[29 ddd "4\6\00# 28[5 d H!8\ H!01a\ H!01P C!8\ C!02\ C!03
00 Ð 49[2 s
01a 0[19 ddd "7\00\03# 20[5 t H!09\ H!01P C!00\ C!03\ C!06
01P 0[89 dd "6\03# H!09\ H!01a
02 1[34 dd "4\6# 35[3 d H!01P\ H!03P C!09\ C!03
03P 2[59 t "3\4# 74[5 d H!8\ H!02 C!7\ C!01
04a 1[84 m 31[9 t H!04P\ H!05a C!8\ C!02\ C!03\ C!05
04P 2[94 m H!04a\ H!05a
05a 2[49 m 71[9 d H!04a\ H!04P C!03\ C!04
06 2[14 s 56[6 d C!0\ C!4\ C!09
07a 1[74 d "09# 69[3 t H!07P C!4\ C!08
07P 2[99 d "09# H!07a C!4\ C!08
08a 1[39 d "00[4# 43[1 t H!08P C!3\ C!4\ C!07
08P 1[99 m H!08a C!3\ C!4\ C!07
NÐCH1 2[09 dt "6\03# 49[2 t
CH2 0[09 t "6# 00[1 q
0!OMe 2[11 s 45[3 q
5!OMe 2[24 s 47[8 q
7!OMe 2[34 s 37[6 q
03!OMe 2[22 s 47[1 q
05!OMe 2[39 s 45[0 q

should be observed at around dC 67Ð70\ whereas in com!
pound 0 it was situated at dC 69[3 "t# indicating a hydroxyl
group at C!07\ instead of a methoxyl\ therefore the last
methoxyl was placed at C!7[ The HMQC and HMBC
"Table 0# spectral data showed that hoheconsoline "0#
was a 0\5\7\03\05!pentamethoxyaconitine type

compound[ Since there is no functional group at C!6
both C!5 a! and P!hydroxyl groups should give the same
splitting pattern at d 3[41\ therefore the stereochemistry
at C!5 was left unknown[

The second norditerpenoid alkaloid consolinine "1#
had the molecular formula C14H30NO5 "m:z 340[3811\
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Table 1
NMR data of consolinine "1#

0H 02C COSY HMBC NOESY

0P 2[54 m 60[2 H!1a\ H!1P C!2\ C!09 H!1a\ H!1P\ H!09
1a 0[84 dd "6\01# 18[6 t H!0P\ H!1P C!3
1P 0[29 ddd "2\5\01# H!0P\ H!1a
2a 0[49 m 20[3 t H!1a\ H!1P\ H!2P

2P 0[79 m H!1a\ H!1P\ H!2a
3 Ð 28[1 s
4 1[96 d "5\4# 34[9 d H!5P C!6\ C!09 H!5P

5P 2[43 d "5\4# 72[6 d H!4 C!3\ C!6\ C!06 H!4
6P 2[19 brs 37[7
7 Ð 67[2 s
8 1[54 dd "4\6# 35[6 d H!09\ H!03P C!00\ C!03 H!01P

09 1[29 dd "4\00# 39[0 d H!8\ H!01 C!8\ C!03 H!03P
00 Ð 40[4 s
01a 0[39 ddd "6\00\03# 18[8 t H!09\ H!01P C!00\ C!06 H!0P\ H!01P\ H!06
01P 1[99 dd "6\03# H!09\ H!01a
02 1[19 t "5\4# 27[5 d H!01\ H!03 C!09\ C!03
03P 3[19 t "3\4# 64[6 d H!8\ H!02 C!7\ C!05 H!8\ H!09\ H!01P
04a 1[14 dd "6\03# 26[9 t H!04P\ H!05 C!7\ C!8 H!05a
04P 1[99 m H!04a
05a 2[36 d "6# 72[5 d H!04a\ H!04P C!7\ C!03
06 2[19 s 50[8 d C!0\ C!4\ C!5 H!01a\ H!04a\ H!05a
07a 2[64 m 68[9 t H!07P

07P 2[59 m H!07a
08a 2[14 d "01# 42[5 t H!08P
08P 2[99 d "01# H!08a
NÐCH1 1[89 m 38[9 t
CH2 9[86 t "6# 02[9 q
5!OMe 2[24 s 45[4 q
7!OMe 2[23 s 37[2 q
05!OMe 2[31 s 45[5 q
07!OMe 2[39s 48[2 q

calc[ 340[3823#\ indicating six degrees of unsaturation
which were accounted for the hexacyclic skeleton of 1[
The NMR data showed the presence of an aconitine
type alkaloid with four methoxyl groups and an N!ethyl
group[ The other two oxygen functions were hydroxyls
which were assigned to C!0 and C!03 due to their 0H and
02C NMR signals[ The signal at dH 2[54 "0H\ m\ H!0P#
and dC 60[2 "d# and clearly showed that there was a
hydroxyl group at C!0 and the triplet signal at dH 3[1
"J�3[4 Hz# and dC 64[6 "d# indicated that the second
hydroxyl group was placed at C!03[ One of the four
methoxyl groups was assigned to C!05 on biogenetic con!
siderations and because of the signals at dH 2[36 "0H\ d\
J�5 Hz# and dC 72[5 "d#[ The second methoxyl was
placed at C!5 based and the NMR shifts at dH 2[43 "0H\
d\ J�4[7 Hz# and dC 72[6 "d#\ which was observed as a

from the NOESY experiment[ The other two methoxyl
groups were placed at C!07 "dH 2[64 m^ dC 68[9 t# and C!
7 "dC 67[2#[ The HMQC\ COSY\ HMBC and NOESY
spectra "Table 1# were in agreement with the suggested
structure of a 5\7\05\07!tetramethoxy!0\03!dihydroxy!
aconitine type compound for consolinine "1#[ Although

this is the _rst isolation of this compound from nature\
Pelletier\ Desai\ Jiang and Ross "0889# obtained the 0!
epi!isomer of this compound namely 7!O!methyl!0!epi!
neoline from its 03!O!acetyl derivative by solvolysis[ The
02C NMR values were comparable^ in the present study\
however\ the C!0 hydroxyl is a as indicated by the
NOESY experiment[

2[ Experimental

2[0[ General

Optical rotations] CHCl2 for 0 and in MeOH for 1^ IR]
CHCl2^ HRMS] 69 eV^ 0H NMR] 499 MHz^ 02C NMR]
014 MHz using CDCl2[ Chromatographic separation of
the alkaloids was carried out on a chromatotron using
rotors coated with a 0 mm thick layer of neutral Al1O2[

2[1[ Plant material

Aerial parts of C[ hohenackeri "Boiss[# Grossh[ were
collected in eastern Turkey from Erzurum\ near Tortum
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waterfall\ Yamacžlar village at an altitude of 0949 m[
The plant was identi_ed by one of us "H[O� [#[ A voucher
specimen H[O� [ 5394 is deposited in the Herbarium of
Faculty Science and Literature\ University of Su� leyman
Demirel "Isparta\ Turkey#[

2[2[ Extraction of crude alkaloids

Dried and powdered plant material "1399 g# was
macerated "six times# with 84) EtOH at room tempera!
ture[ After removal of the solvent in vacuo\ 49 g of the
extract was dissolved in aq EtOH\ was acidi_ed with 1)
H1SO3 "pH 0[4# and extracted with CH1Cl1 "19×149 ml#
in order to separate the nonalkaloidal part[ The remain!
ing aq soln was basi_ed "pH 8Ð09# with cold 09) NaOH
and extracted with CH1Cl1 "14×149 ml#[ The alkaloidal
mixture "0[0 g# was directly separated on a neutral Al1O2

rotor on a chromatotron eluting with hexane followed
by gradients of CH1Cl1 and MeOH[ The compounds
obtained were 0 "14 mg#\ 1 "06 mg#\ ajaconine "19 mg#\
lycoctonine "39 mg# and mixtures of alkaloids[

2[3[ Hoheconsoline "0#

ðaŁD ¦16> "CHCl2 c\ 0[1#^ IR nCHCl2
max cm−0] 2399\ 1839\

1729\ 0549\ 0379\ 0339\ 0049\ 0009\ 0919\ 849\ 649^ 0H

and 02C NMR] Table 0^ HRMS m:z "rel[int[#] 354[2096
ðMŁ¦ "13#\ 349 ðMÐMeŁ¦ "17#\ 323 ðMÐOMeŁ¦ "84#\ 289
"099#\ 237 "21#\ 217 "14#\ 079 "24#\ 60 "22#\ 46 "57#[

2[4[ Consolinine "1#

ðaŁD ¦073> "MeOH c\ 1[9#^ IR nCHCl2
max cm−0] 2343\ 1849\

1749\ 0534\ 0379\ 0319\ 0034\ 0099\ 0979\ 0949\ 0919\ 849\
629^ 0H and 02C NMR] Table 1^ HRMS m:z "rel[ int[#]
340[3811 ðMŁ¦ "4#\ 325 ðMÐOMeŁ¦ "099#\ 307 ð325Ð
H1OŁ¦ "19#\ 393 "27#\ 281 "17#\ 231 "39#\ 229 "47#\ 299
"09#\ 098 "4#\ 72 "84#\ 60 "01#[
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