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N; 5.05 %. The IR spectrum of 1 (KBr) showed characteristic absorption bands at 3450, 3180 and 

1680 (amide) 1760 (y-lactone), 1675 and 1630 cm-t (a, P-unsaturated ketone). The UV spectrum 

also supported the presence of a, p-unsaturated ketone group [UV hmax (EtOH); 232 nm (E 

lg,ooo)]. 1 was positive to potassium permanganate and NHZOH-HCI-FeCls, but negative to 

FeCls, pDABA, Ehrlich, Ninhydrin and Dragendorff reactions. 

The tsC-NMR spectrum’ of 1 taken in CDCls revealed the fifteen carbon signals 

indicating seventeen protons directly attached to carbons except for two protons of an amide 

function. In the t H-NMR spectrum of 1, the deuterium exchangeable resonances in D20 at 6t-t 

5.88 (br) and 6.18 (br) were assigned to primary amide protons. PrOtOn spin decoupling 

experiments indicated the presence of an isolated methylene group [G-r 2.92 (1 H, d, J=l8.4 Hz), 

3.20 (lH, d, &18.4 Hz)] and an allylic methyl group I&H 2.25 (3H, d, J=l.5 Hz)] coupled to a 

proton at 8~ 6.85 (1 H, d, J=1.5 Hz). 

Reduction of 1 with NaBH4 in MeOH afforded a dihydro derivative (2)-s The IR spectrum 

of 2 showed the presence of -CONHs (3450,318O and 1675 cm-1 ), y-lactone (1760 cm-l) and a 

double bond (1645 cm-t). However, the absorption band at 1675 cm-’ due to a carbonyl group in 

1 had disappeared. The UV maximum at 232 nm of 1 due to a a, f3-unsaturated carbonyl group 

was also not observed. Upon irradiation of the methine signal at 6~ 4.77 (ddd, J=8.9, 8.9, 6.2 Hz) 

of 2 which appeared on the reduction of 1, the signal showed couplings to a viny\ proton at 6~ 

6.30 (1 H, dd, Al.5, 8.9 Hz) and methylene protons at 6~ 2.22 (lH, dd, J=8.9, 14.7 Hz) and 1.83 

(1 H, m). These results together with IH-NMR spin decoupling experiments of 1 showed the 

presence of two partial structures as shown in below. 
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The signal at &I 1.71 (1 H, d, J=lO.7 Hz) was only coupled to a proton at 6j.i 2.19 (1 H, ddd, 

J=10.7, 5,4, 5.4 Hz). The coupling constant (J=5.4 Hz) of the signal at 8f.j 2.72 appearing as 

double doublets revealed w-type the long range coupling with the signal at 8t-f 2.44 (m).s These 

results indicated that the dihedral angles between the signal at SH 2.72 and 1.71, and the signal 

at SH 2.44 and 1.71 were approximately 90”, respectively, and these protons must be in a rigid 

cyclic system. 

In order to clarify the entire structure, a x-ray crystallographic analysis was carried out 

using a single crystal of 1 recrystallized from MeOH-H20. Crystals of 1 belonged to the triclinic, 

space group Pl with a=6.846(1), b=l1.079(1), c=10.340(1)A, u=77.47(1), p=90.04(1), 

-r=108.04(1)“, V=725.99(15)As. 2=2. The structure was solved by direct methods, and block 

diagonal least-squares refinements with the 1914 observed (IF&3a(F,)) reflections, anisotropic 

nonhydrogen atoms, and isotopic hydrogens have converged to a final R factor of 0.048.4 

The tH- and tsC-NMR data for 1 and 2 were assigned from ‘H-1H COSY, tsC-1H COSY 

spectrum and proton spin decoupling experiments as shown in Table. 

Mass spectral analysis by El for 1 gave two prominent peaks at m/z 259 (72.60 %)‘and 

165 (19.0 %) together with a base peak at m/z 112 (100%). The fragment ions of m/z 259 and 

165 were expected to have been derived from the molecular ion through the loss of H20 and the 
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Table. W- and IH-NMR spectral data for Pinthunamide 1 and 2a 

Compounds 1 2 

carbon 

number 6c &I SC SH 

24.8 t 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I1 

12 

13 

14 

15 

23.1 tb 

47.6 d 

88.9 s 

30.1 t 

23.0 t 

40.7 d 

53.9 s 

44.2 t 

198.6 s 

128.3 d 

145.2 s 

15.1 q 

25.1 q 

178.2 s 

170.5 s 

1.71 (d, 10.7)C 

2.19 (ddd, 10.7, 5.4, 5.4) 

2.72 (dd, 5.4, 5.4) 49.1 d 

90.9 s 

31.6 t 

24.2 t 

38.0 d 

56.4 s 

44.2 t 

1.75 (d, 10.7) 

2.32 (ddd, 10.7, 5.4, 5.4) 

2.66 (dd, 5.4, 5.4) 

1.93 (2H, s) 

1.93 (2H, s) 

2.44 (m) 

1.83, 1.9-2.1 (4H, m) 

2.46 (m) 

2.92 (d, 18.4) 

3.20 (d, 18.4) 

6.85 (d, 1.5) 

67.0 d 

133.0 d 

140.4 s 

14.0 q 

25.9 q 

181.8 s 

174.8 s 

1.82 (m) 

2.22 (d, 14.7, 8.9) 

4.77 (ddd, 8.9, 8.9, 6.2) 

6.30 (dd, 8.9, 1.5) 

2.25 (d, 1.5) 

1.54 (s) 

1.85 (d, 1.5) 

1.43 (s) 

5.88 (br) 

6.18 (br) 

a 1 in CDCls and 2 in CDsOD. 

b s=singlet, d=doublet, ktriplet, q=quartet, m=multiplet, br=broad. 

c Coupling constants in Hz. 
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cleavage between C-8 and C-9 carbons, respectively. 

Pinthunamide (1) has a unique structure combining four-, five- and six-membered rings 

and appears to be biosynthesized through the mevalonate--trans-cis-farnesol--bisabolane-- 

bergamotane pathway.5 

---c--c 

Blsabolane 
trans-c/s-Farnesol 0 

Etergamotane 1 

The biological activity was examined on lettuce seedlings according to the method of 

Frankland and Wareing with some modifications. 6 Pinthunamide (1) accelerated the root growth 

by 150 % at a dose of 300 mg/liter over control seedlings. However, 1 at the concentrations 

tested scarcely affected hypocotyl elongation. 

Acknowledgement: The authors thank to Dr. H. Hayashi, Department of Agricultural 

Chemistry, University of Osaka Prefecture for measuring IH-1H COSY and ‘sC-‘H COSY 

spectra and MR. Y. Matsuda, a senior student for his help in this study.The Cornell work was 

partially supported by NSF DCS 8607347. 

REFERENCES AND FOOTNOTES 

1) 1X- and IH-NMR spectra were obtained on a JEOL GX-270 spectrometer operating at 

67.8 MHz and 270 MHz, respectively. Chemical shifts are expressed in ppm using TMS 

as internal standard. 

2) 2: mp 164-165 “C. IR vmax (KSr) cm-l: 3450, 3180, 1760, 1675, 1645, 1600, 1200, 1080. 

MS m/z: 279 (M+), 262,244, 215, 165, 114. 

3) L. M. Jackman and S. Sternhell, “Application of Nuclear Magnetic Resonance 

Spectroscopy in Organic chemistry.” Pergamon press, Oxford, 1969, pp. 334-341. 

4) Crystallographic parameters have been deposited with the Cambgidge Crysttalographic 

Data Centre, University Chemical Laboratory, Lensfield Road, Cambridge, CS2 1 EW, U.K. 

Please give a complete literature citation when ordering. The ether references will have to 

be renumbered. 

5) T. K. Devon and A. I. Scott, “Handbook of Naturally Occurring Compounds.” Vol. II. 

Terpenes, Academic Press, New York and London, 1972, ~57. 

6) S. Frankland and P. F. Wareing, Nature, 185, 255 (1960). 

(Received in Japan 1 December 1988) 


