


Figure 1. 'H-lH shift correlation 

of deacetlyazadirachtinol (1). 
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except for the following points. 

(i) In the 13C NMR of 1, the signal corresponding to the ketal carbon (Cll, 104.1 

ppm) in azadirachtin (gl was not observed. Instead a tertiary carbon signal appeared at 

79.3 ppm. This signal could be identified as Cl1 since the 4.47 ppm 'H NMR signal of 

1, coupling with the 79.3 ppm 13C NMR signal in the 'H-13C 2D NMR spectrum (Figure 

21, showed small vicinal coupling with the C9 proton signal (3.18 ppm) in the 'tLIH 

2D NMR spectrum (Figure 1). The only other significant difference in NMR data for Cl3 

through C23 is the chemical shift of the Cl3 quaternary carbinyl carbon signal at 66.4 

ppm (69.95 ppm in azadirachtinl. These data indicate L is an analogue of azadirachtin 

of which the Cll-Cl3 ether linkage is reductively cleaved at Cll. 

(ii) The configuration of the methoxycarbonyl group attached to Cl1 is opposite to that 

of azadirachtin. This is supported by the small coupling of 9-H with 11-H which 

indicates the dihedral angle of H-C9-Cll-H is approximately 9OO. The significant low 

field shift of the Cl proton (5.53 ppm) compared to that of azadirachtin (4.76 ppml is 

consistent with the removal of the anisotropic effect caused by the Cl1 methoxycarborlyl 

grow. The methyl proton signal due to Cl9 shifting upfield (1.45 ppm) compared to that 

(1.72 ppm) of azadirachtin can also be explained by the difference of the configuration 

at Cll. 

(iii) The lack of 'H and l3 C NMR signals corresponding to the acetoxyl group in 

azadirachtin and the chemical shift of 3-H (3.50 ppm vs 5.49 ppm in 21 indicate 1 

contains a 3a-OH group instead of the corresponding acetate in 2. 

The structure of the new limonoid was thus defined as shown in land named deacetyl 

azadirachtinol. The 'H and 13 C NMR assignments of deacetylazadirachtinol were 

greatly facilitated by the 'H-lH and 'H-13C 2D NMR spectra. The carbon sequences 

(Cl-C3, C5-C7, C9-Cll, Cl&C17 and C22-C23) corresponding to the continuous proton 

systems were readily established by the 'H-l3 C 2D spectrum as shown in Figure 2. 

Especially, the unequivocal distinguish between the carbon signals (Cl/C3, C18/C19, 

C21/C22, C3O/C32, and C4’/C5’) has been achieved without the aid of any other combined 

techniques. For example, the 3'-methyl signal at 1.80 ppm (dq, 7, 1) and the 2'-methyl 

signal at 1.84 ppm (dq, 1, 1.51 were observed to correlate with the carbon resonances at 

14.5 and 11.9 ppm, respectively, thus providing an unequivocal assignment of the two 

vinyl methyl signals. In a similar manner, the assignment of the two methylene carbon 

signals at C-30 and C-32 was also achieved, confirming the uncertain assignment made 

previously3. The total assignment of carbon signals in deacetylazadirachtinol is 

listed in Table 1. 

The biological activity of deacetylazadirachtinol will be reported elsewhere 

together with other limonoids. 
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Table 1. lH and 13C NMR data of deacetylazadirachtinol (1) and azadirachtin (Lj3 in CDC13. 

1li 1 2 13C I 2 1% 1 z 

1-H 

2-H 

3-H 

5-H 

6-H 

7-H 

9-H 

11-H 

15-H 

16-H 

17-H 

18-H 

19-H 

21-H 

22-H 

23-H 

30-H 

32-H 

3'-H 

4'-H 

51-H 

OAc 

Oh 

5.53(t,3) 

2.30(ddd,3,3,16.5) 

2.06(n) 

3.50 

3.31(6,12.5) 

4.57(dd ,3,12.5) 

4.70(6,3) 

3.18fbrs) 

(brsl 4.47 

4.61Id ,3.5) 

1.68(ddd.3.5,5.5,131 

1.33Id.131 

2.34(6 ,5.5) 

2.041s) 

1.45(s) 

5.661s) 

5.05(d ,3) 

6.45(d ,3) 

3.82(d .91 

4.05ld .91 

3.47(d ,9.5) 

3.94id .9.5) 

6.94(qq,7,1.5) 

l.EIO(dq. 7.1) 

1.84(dq.1.5.11 

3.741s) 

3.74(s) 

4.76it ,2.5) 

2.30(m) 

5.49(t ,2.5) 

3.35fd ,12) 

4.5Wdd .3.12) 

4.62Id ,3) 

3.34 

4.70(d ,2.5) 

1.7 

1.31(d ,12) 

2.3Nd ,6.01 

2.06(s) 

1.72(s) 

5.64(s) 

5.05(d ,2.5) 

6.42(d ,2.5) 

3.75 

4.05 

3.65 

4.16 

6.85fm.6) 

1.78(d ,6) 

1.04 

1.921s) 

3.76(s) 

3.65(s) 

C-l 67.5(d) 

c-2 31.9(t) 

c-3 69.2(d) 

c-4 43.9(s) 

c-5 35.0(d) 

C-6 76.0(d) 

c-7 73.5(d) 

C-8 61.l(sl 

c-9 43.6(d) 

c-10 53.2(s) 

c-11 79.3(d) 

c-12 173.3(s)* 

c-13 66.l(s) 

c-14 69.4(s) 

c-15 74.2(d) 

C-16 24.9(t) 

c-17 48.8(d) 

C-18 l&l(q) 

c-19 21.2(q) 

c-20 83.5(s) 

c-21 109.0(d) 

c-22 107.4(d) 

C-23 146.6(d) 

C-30 73.2(t) 

c-31 173.9(s)* 

C-32 71.3(t) 

70.51(d) C-l’ 

29.37(t) C-2’ 

66.99(d) C-3’ 

45.41(s) C-4’ 

37.06(d) C-5’ 

74.37(d) OMe 

76.43Id 1 

50.19(sl OAc 

44.69(d) 

52.52(s) 

104.1(s) 

171.1(s)* 

69.95(s) 

68.53(s) 

73.79(d) 

25.06(t) 

48.67(d) 

20.88(q) 

18.4O(ql 

83.551s) 

107.3(d) 

108.7(d) 

147.0(d) 

72.99(t) 

173.2(s)* 

69.07(t) 

166.9(s) 

128.3(s) 

138.7(d) 

14.5(q) 

11.9(q) 

52.5(q) 

52.9(q) 

166.1(s) 

128.6(s) 

137.5(d) 

14.29(q) 

11.94(q) 

52.72(q) 

53.52(q) 

21.33(q) 

169.5(s) 

*Assignments could be reversed. 
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