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Abstract-The 13C NMR signals ofthe parent hydrocarbon ent-rosa-5,15-diene (mt-8,5->iedo-pimara-5,15-diene) and 
some of their oxygenated derivatives have been assigned. 

INTRODUCTION 

13C NMR spectroscopy is an excellent tool for the 
structural elucidation of natural substances. In the 
diterpene field there is already a considerable amount of 
information which confirms this view. Podocarpanes [ 11, 
labdanes [2,3], primaranes [4,5], abietanes [6], ent- 
kauranes [7], ent-beyeranes [8,9], ent-atisanes [lo-121, 
ent-trachylobanes [13,14] and ent-clerodanes [15-171 
have been studied among others. 

The availability of a series of ent-rosane derivatives and 
our continued interest [8-l l] in the applications of 
13C NMR spectroscopy has prompted us to carry out this 
study. Until now, only 13C NMR data ofrosenonolactone 
and some of its derivatives [ 181, jesromotetrol [ 193, and 
partial results on rimuene [20] (the epimer at C-13 of 
compound 1) have been reported. This paper presents the 

13C NMR data for the parent hydrocarbon enf-rosa-5,15- 
diene (1) and the C- 11 and/or C- 15 and C-l 6 oxygenated 
derivatives (24), many of which are natural diterpenoids 
[21,22]. 

RESULTS AND DISCUSSION 

The assignments for the 13CNMR chemical shifts of 
the diterpenoids (Table 1) were made with the aid of off- 
resonance decoupled spectra and selective decoupling 
experiments, and further based on comparison of pairs of 
compounds, consideration of fi, y and 6 substituent effects, 
general chemical shift arguments and literature data on 
related structures [4, 5, 18-201. 

In general we have detected no unusual effects in this 
type of hydrocarbon skeleton. The presence of an 11-keto 
group (8), the different stereochemistry of the C-11 
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hydroxyl group (6 and 7) and the absence of any 
substitution in this carbon atom (1 and 3) are clearly 
reflected in the chemical shifts of C-l, C-8, C-10 and C-20 
carbon atoms. On the other hand, a y-gauche effect caused 
by the C-15 hydroxyl group is evidenced by the C-14 
carbon atom chemical shifts (Table I ). 

EXPERIVENT’AL. 

All “C NMR spectra were obtained on a Varian XL-100 (15) 

spectrometer equipped with a Nicolet TT-1OOPFT acessory. The 

spectra were recorded at the base frequency of 25.2 MHz over a 

spectralwidthofh kHz with thesolvent (commercial NMR grade 

CDCI,) providing an internal deuterium lock. A total of8 K data 

points were collected in the FID. A pulse %.idth of 10.011s was 

used to aid in the acquisition of the slower relaxing carbons. The 
total time delay between pulses was 1.3sec. The proton- 

decoupled spectra were obtained using a square-wave modulated 

noise band ccntred in the proton spectrum. All samples were 

prepared as 0.3M CDCI, solns in I2mm sample tuhcs. The 

probe temp. in each case was 37 Chemical shifts are accurate to 

_+ 0.05 ppm. 

Compounds 3 to 8 have been previously described [21.22], 

whilst diterpenes I and 2 were obtained from compounds 3 and 4. 

respectively. by literature methods [23]. 
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Table 1. “CNMR chemical shifts (in ppm from TMS) of compounds l&8 

1 2 3 4 5 6 7 8 

C-l 
c-2 

c-3 

c-4 

C-5 

C-6 

C-7 

C-8 

c-9 

c-10 

C-II 

c-12 

c-13 

c-14 
C-15 

C-16 

c-17 

C-18 

c-19 

c-20 
I I-OAc 

IS-OAc 

16-OAC 

-CMe2 

26.5 30.8 26.5 

21.9 22.4 21.9 

40.8 40.9 40.7 

36.3 36.3 36.5 

145.7 146.6 145.6 

116.2 115.6 116.0 

30.2* 29.4* 29.3 

36.1 36.3 35.6 
34.7t 40.5 34.6 
47.3* 47.1* 47.1 

34.3 77.9 33.6 

32.4 38.6 30.2 
35.%l 37.3 35.8 
39.1 42.5 36.2 

151.3 149.8 79.2 

108.4 108.9 63.0 

22.4 23.7 18.5 
29.3:; 28.6t 29.1t 

29.7; 30.0f 29.7+ 
12.4* 5.9* 12.3* 

-. 
_ 
_ 

170.6: 

20.9# 
170.3: 

20.82 

30.4 

22.3 

40.7 

36.3 

146.1 

115.5 

29.0 

35.8 

39.3 

46.0 

7x.3 

34.8 
37.3 

35.x 

79.2 

62.7 

19.6 
28.4+ 

29.9t 
7.2’ 

170. I 
21 .h* 

170.3: 
20.8 $ 

170.1: 

20.73 

30.4 30.8 25.7 

22.3 22.4 21.8 

40.7 40.9 40.7 

36.3 36.3t 35.9 

146.2 146.6 145.7 

115.5 115.4 115.4 

29.2 29.4 30.5 

35.9 35.7 29.4 

39.4 40.5 3x.7 

46.1 46.9 3X.0 

8O.P 77.6 72.2 

34.6 35.5 34.7 
37.5 36.4t 34.7 

35.x 3x.7 36.5 

80.2 84.0 x4.x 

62.3 64.4 64.3 

19.x 20.0 22.5 

2x.41 2X.5$ 29.6t 

29.97 30.0: 29.7+ 
7.2 5.9 12.x* 

170.5 

21.7* 

_ 
_ .~ ._ 
_~ _ 

108.5 108.5 

.~ 26.2 26.2% 
25.0 25.1* 

28.9 
21.8 
40.9 
36.2 

146.2 

114.4 

2X.9 
37.7t 

49. I 

38.5t 

214.7 

43.7* 

40.9 

35.7 
82.8 

64.3 

30.2 

2x.7: 

29.6: 
12.2 

108.8 
26.2* 

25.0* 

* These assignments have been confirmed by selective decoupling experiments. 

t. :, $ Values in any vertical column may be interchanged. but those given here arc considered to be most likely 
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ent-Rosa-51%diene (1). Thick oil, r$,” 1.5137, [a];’ -42.4’ (c 
1.33, CHCI,). IR v;;; cm- ’ : 3090,3050,1640,915,870,830,820, 
805. ‘H NMR (CDCI,) 6 H-15 and 2H-16 as an ABX system: 
6, = 4.93, 6,, = 5.00, 6, = 5.95 (J,;, = 2.6, J,, = 10.6, 
J :1x = 18 Hz), 5.60 (1 H, m, Wl. = 7 Hz, H-6), C-Me singlets at 1.09 
(3H), 1.05 (6H) and 0.69 (3H). (Found: C, 88.27; H, 11.56. 
C,,H,, requires: C, 88.16; H, 11.84%). 

ent-1 I/?-Hydroxy-rosa-5,15-diene (2). Mp 99-102” (n-hexane), 
[a];’ - 45.4” (c 0.68, CHCI,). IR viz; cm-‘: 3290, 3095, 3060, 
1640,1020,915,825,805. ‘HNMR(CDCI,)GH-15and2H-16as 
an ABX system: 6, = 4.91, 6, = 4.96, 6, = 5.88 (J,,, = 2.6, 
J,, = 10.6, J,, = 18Hz), 5.60 (lH, r% W: = 7Hz, H-6), 3.77 
(1 H, q, J,,. = 9.3 Hz, J,,, = 6.6 Hz, H-l 1), C-Me singlets at 1.07 
(6H), 1.05 (3H) and 0.70 (3H). (Found: C, 83.31; H, 11.27. 
CZOH320 requires: C, 83.27; H, 11.18%). 

Acknowledgements-We thank Miss M. D. Casado and Miss M. 
Plaza for recording the 13C and ‘HNMR spectra and Mr. J. 
Prieto for elemental analyses. This work was supported in part by 
the Comision Asesora de Investigation Cientifica y Tecnica. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

1. 

2. 

3. 

4. 

5. 
6. 

REFERENCES 
18. 

Wahlberg, I., Almqvist, S. O., Nishida, T. and Enzell, C. 
(1975) Acta Chem. Stand. Ser. B 29, 1047. 19. 
Almqvist, S. O., Enzell, C. R. and Wehrli, F. W. (1975) Acta 20. 
Chem. &and. Ser. B 29, 695. 
Buckwalter, B. L.,Burhtt, I. R.,Nagel, A. A., Wenkert,E. and 
Naf, F. (1975) Helc. Chim. Acta 58, 1567. 21. 
Wenkert, E. and Buckwalter, B. L. (1972) J. Am. Chem. Sot. 
94, 4367. 22. 
Beier, R. (1978) Org. Mag. Reson. 11, 586. 
Nishida, T., Wahlberg, I. and Enzell, C. R. (1977) Org. Mag. 23. 
Reson. 9, 203. 

Hanson, J. R., Siverns, M., Piozzi, F. and Savona, G. (1976) 
./. Chem. Sot. Perkin Trans. 1, 114. 
von Carstenn-Lichterfelde, C., Pascual, C., Pons, J., 
Rabanal, R. M., Rodriguez, B. and Valverde, S. (1975) 
Tetrahedron Letters 3569. 
von Carstenn-Lichterfelde, C., Pascual, C., Rabanal, R. M., 
Rodriguez, B. and Valverde, S. (1977) Tetrahedron 33, 1989. 
Lopez, A., Marquez, C., Rabanal, R. M. and Valverde, S. 
(1978) An. Quim. 74, 1100. 
Rodriguez, B., Alemany, A. and Pinar, M. (1978) 
Tetrahedron Letters 3069. 
Chalmers, A. A., Gorst-Allman, C. P. and Piacenza, L. P. L. 
(1977) Tetrahedron Letters 1665. 
Cory, R. M. and Stothers, J. B. (1978) Org. Mag. Reson. 11, 
252. 
Arnone, A., Mondelli, R. and Pyrek, J. St. (1979) Org. Mag. 
Reson. 12, 429. 
Wagner, H. Seitz, R., Lotter, H. and Herz, W. (1978) J. Org. 
Chem. 43, 3339. 
G&s-Baitz, E., Radics, L., Oganessian, G. B. and 
Mnatsakanian, V. A. (1978) Phytochemistry 17, 1967. 
Savona, G., Paternostro, M. P., Piozzi, F., Hanson, J. R., 
Hitchcock, P. B. and Thomas, S. A. (1978) J. Chem. Sot. 
Perkin Trans. 1, 643. 
Dockerill, B., Hanson, J. R. and Siverns, M. (1978) 
Phytochemistry 17, 572. 
Smith, W. B. (1979) J. Org. Chem. 44, 1631. 
Buckwalter, B. L., Burfitt, I. R., Felkin, H., Joly-Goudket, 
M., Naemura, K., Salomon, M. F., Wenkert, E. and 
Wovkulich, P. M. (1978) J. Am. Chem. Sot. 100, 6445. 
Panizo, F. M., Rodriguez, B. and Valverde, S. (1974) An. 
Qufm. 70, 164. 
de Quesada, T. G., Rodriguez, B. and Valverde, S. (1975) 
Phytochemistry 14, 517. 
Hanessian, S., Bargiotti, A. and La Rue, M. (1978) 
Tetrahedron Letters 737. 


