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Recently Jones and Benn reported the isolation of two new alkaloids A and B in very small amounts 
-- - 

from Delphinium bicolor Nutt .‘r2 Structures 1 and 1, respectively, were assigned to these alkaloids mainly 

on the basis of the correlation with the carbon-13 nmr spectra of a variety of model Delphinium alkaloids, 

e.g., deoxylycoctonine and isotalatizidine. 3 Because these new alkaloids are more closely related to 

neoline-type systems, we undertook the correlation of the carbon-13 nmr spectra of A and B with those of 
- - 

neoline 4 and its derivatives. - 

A recent investigation of carbon-13 nmr spectra of mare than 50 Aconitium and Delphinium alkaloids 

and derivatives in our laboratorysr6 provides a foundation for unambiguous assignment of all carbon resonances 

for alkaloids A and B. - - Our examination of the 13C nmr spectra of alkaloids A ond B leads us to assign 
- - 

structure 3 to alkaloid A on the basis of arauments oresented below. We have also revised the 13C chemical 

shifts assignments for alkaloid B, 

1 2 Alkaloid B 
- - 

0-C-CH, 

3 Alkaloid A - 

OCHB 

i 
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4 R= - 

f 
OCH, 

OCH, - 

-H, RI = -H, R2 = _H 

5 R= -H, R’= -COCH,, R2= -H - 

6 R = -H, R’ = -COCH,, R2 = -COCH, 

7 R = -CH,, R’ = -CH3, R2 = -CH, 

8 R=-H 

9 R= -COCH, 

Structure 1 for alkaloid A was based on the results of a study of the pyrolysis of this alkaloid in 

glycerol. The formotion of acetic acid during pyrolysis was monitored by the 1H nmr spectrum as per the 

published procedure a7 In the case of the pyrolysis of jesaconitine ‘, the generation of acetic acid during 

pyrolysis may be monitored easily by the ‘H nmr spectrum because the C-8 acetyl group in jesaconitine absorbs 

at 6 1 .54 and the formation of acetic acid during pyrolysis can be detected by appearance of new absorption 

between 6 2 .O and 6 2.10 in the ‘H nmr spectrum. However, in the case of the pyrolysis of alkaloid A, 

detection of the formation of acetic acid is difficult because the acetyl group in alkaloid A absorbs at 6 2 .lO. 

Because OF MS si2vation rhe remIts of tie pyrolysis sMy of &&id A d4 rwt p-we fhe preseme of on ocety, 

group at C-8. 

Because the position of acetyl group in alkaloid A was in doubt, we decided to investigate its 

structure by comparison of its 13C nmr spectrum with that of other closely related alkaloids. Comparison of the 

carbon-13 chemical shifts of alkaloids A and B was made with known alkaloids,neoline 48, 8-acetyl-neoline 

2, delphisine_b , 9 trimethoxy neoline 1, heteratisine ,I0 and bocetyl heteratisine 9 (Table 1). The 

unamtigudus crs~~~meffr’s aF &he 13C ckemicat sk?s in a~&a~aiak 2 i%a 4 were mode by e&ecrsiue carre&on 64th 
- - 

other known diterpene alkaloids and their derivatives, 586 and by using conventional techniques, 11’12 

chemical-shift theory and direct analysis of non-protonated carbon centers. 

The comparison of 13C chemical shifts of the acetyl group and the acetyl-group-containing carbons in 

alka Mb h was mobe vji+n &s&y r&r&& z~~~unb>? & ‘0. ‘m by\ -91 m’rn tiWb\rcdfS&, 

secondary and tertiary acetyl groups can be distinguished easily by a difference of N 1 ppm in their carbon-13 

chemical shifts, In secondary acetyl groups, the 13C chemical shift of carbonyl and methyl occur at - 169ppm 

and -22 ppm, respectively. In the case of a tertiary acetyl group, carbonyl and methyl chemical shifts 

occur at - 170 ppm and -21 ppm, respectively (Table 1). F rom this observation we concluded that a 

secondary acetyl goup is present and a tertiary acetyl group is absent at C-8 position in alkaloid A. This 

result was confirmed by comparison of the C-8 chem$al shift in alkaloid A with those of 8-acetyl neoline 5 
, 
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Table 1. Carbon-13 Chemical Shifts and Assignments for the Alkaloid A, 

Alkaloid B, Neoline-type Bases and Heteratisine-type Bases a. 

Carbon lb 2b 2 3 4 5 6 7c 8 9 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

I5 

16 

17 

18 

19 

N-CH2 

bH, 

1’ 

6’ 

16’ 

18’ 

-c=o 

I 
CH3 

72.6 72.9 72.9 72.6 72.3 72.0 72.1 

31 .6** 32.2 ** 29.7 29.7 29.5t 29.5t 29.5t 

37.8** 42.4* * 32.2 31.6 29.9t 29.9t 30.1 t 

32.8 32.8 32.8 32.8 38.2 38.2 38.1 

42.3* * 44.4** 46.1 42.3 44.9 46.1 44.1 

72.3 72 .O 72.0 72.3 83.3 84.1 84.2 

44.4 50.2 54.8 48 .O 52.3 48.2 48.3 

79.9 76.0 76.0 79.9” 74.3 85.4 85.8 

48 .O** 54.8** 50.2 44.4 48.3 44,o 43.3 

44.4** 46.1** 40.0 40.0 40.7 40.8 385 

48.9 48.4 48.4 48.9 49.6 49.9 49.8 

30.6** 29.7** 29.7 30.6 29.8t 29.5t 29.5t 

40.0 40.0 44.4 44.4 44.3 44.0 43.3 

75.9 76.0 76.0 75.9 75.9 75.0 75.5 

29.7** 29.7** 42.4 37.8 42.7 38,4 38,5 

83.3 82.4 82.4 83.3 82.3 82.4 82.7 

65.5 64.9 64.9 65.5 63.6 63.0 62.7 

27.3 27.4 27.4 27.3 80.3 79.8 79.8 

61 .6 61 .8 61 .a 61 .6 57.2 56.8 56.8 

48.3 4844 48.4 48.3 48.2 48.4 48.0 

12.9 13.0 13.0 12.9 13.0 12.7 12.9 

52.8 

56.4 56.3 56.3 56.4 

57.8 

56.3 

59.1 

58.1 

56.6 

59.1 

169.9 

170.9 

21.5 

170.9 

21 .5 

22.5 

58 .O 

56.5 

59.0 

169.3 

170.4 

22 -2 

21 .l 

85.4 

26.3 

35.2 

39.0 

48.4 

84.1 t 

48.4 

78.3 

45.6 

38.1 

50.9 

30.2 

46.1 

83.6t 

34.7 

83.6$ 

60.8 

80.4 

54.3 

48.9 

13.4 

56.3 

57.6 

56.1 

59.1 

83.5 

26.9 

36.8 

34.7 

50.9 

72.9 

49.3 

75.4 

57.8 

42.8 

49.3 

33.1 

75.8 

176.0 

29.1 t 

29.27 

62.2 

26.2 

58.3 

49.0 

13.5 

55.2 

82.2 

26.7 

36.4 

34.7 

49.7 

74.0 

48.6 

75,3 

57.4 

42.8 

49.7 

35.7 

75.8 

173.8 

28.97 

29.4t 

62.4 

25.9 

54.8 

48.7 

13.4 

55.5 

170.8 

21 .7 

a In pprn downfield to TMS, solvent deuterochloroform. b Joneds and Benn’s assignments for alkaloids A and B. 

‘Chemical shifts of methox&s at C-8 and C-j4 occur at 48.0 and 58.5 ppm, respectively. tvalues within 

any vertical column may interchanged. Chemical shaft of methoxyl at C-8 occurs at 52.8 ppm. 

**tentative assignment + 
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and delphisine ,6. In 8- 
acetyJ neoTine 5 and delphisine 6, the C-8 chemical shift occur (Is a singlet at 

85 14 j?pm and 85,8 ppm, respectively .-In alkaloid A, th ere is no singlet in the region of 85 ppm. 

C~~Phm a;% ~iRXTkx’i hi% Of mefhoxy’l omd methoxyl-containing carbons ;n alkaloids 2 to 7 is note_ 

worthy. 
- 

The 13C chemical shift of methoxyl at C-6 occurs between 57.8 ppm and 58.0 ppm in all known 

diterpene alkaloids5, while in alkaloid A there is no chemical shift at - 58 ppm, indicating the absence of o 

6-methoxyl group. lhe 13C chemical shifts at 52.8 ppm (quartet) and 79.9 ppm (singlet) are in good agree- 

ment with the presence of a methoxyl group at C-8 position in alkaloid A. From these results we conclude 

that an acetyl group is present at C-6. That the acetyl group is in the a-configuration is indicated by 

comparison with the 13C chemical shifts of heteratisine 8 and &acetyl heterotisine Y-l3 

0n ?%e &.& of ar@mnhs and xkzh7pam~hd .b..s~, .w= “&cgw &&c-.bl~~ 3 A7 u”l 43 -!k bi CiJ A . #&Auve 

also revised the t3C chemical shift assignments of alkaloids A and 6. 
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