
Tetrahedron Letters ~0.16, pp. 913-917, 1961. ~ergamon Press ~td. 
Printed in Great Britain. 

AliBYAIXAIAID WOI'lVEBATE~spEcIES, lI-DEXXOJERVIR.I+ 

Tadashi Hasammo, Yoichi Heri, Hitsue Talcan& and Akira Murai 

Department of chemistry, Pffiulty of Scie~~ce, Hokkaido University, 
Sappare, Japan 

(Received 27 February 1964) 

Vera&m rpeoies have been extensively investigated2 and a largs number 

of alksloids have been isolated beside jenine, a ujor alkaloid of the 

p1aats. In this paper we wish to repert that a new alkaleid hae been isolated 

as a oajor cemponent from a kind of Veratnm species end the alkaloid la 

ll-deoxojervine. 

The alkaloid was obtained3 in 0.30 $ yield along with veratrsmine (0.M $) 

by purification of the alkaloid fraction obtained by extraction of the 

alkanized. ground roots of V. albun L. var. alandiflorum Maxiu. (V. ulandiflorum 

Loesen. fil.) with benzene, which were collected in Hey at Tokachi district, 

Hokkaido. Japan. It is to be noted that jervice was not isolated. The alkaloid 

(I), n.p. 237-238' (methanol), [a)p -44.2' (95 $ ethanol), I.B. (in lujol) 

Y _ 3270,1062 acd806 cm-', U.V. (in ethanol) end absorption, was aualyzed 

for C d4102N4cafter drying) and the absorption spectra indicated the absence 

Part II of "C-Aor-%homosteroids and Related PUraloids"; Part I, reference 5. 

For reviews, see. C. R. Narayanan, "Progress in the Chemistry of Orgacic 
Natural Products", Springer-Verlsg, Wien, 1962, Vol. XX, p. 298; K. J. Morgan 
and J. A. Bartrop, @art. Rev., & 3+ (19%). 

The isolation was carried out according to the modified Jacobs' procedure 
ad the new alkaloid was found in a fraction in which jervine was supposed 
to exist. cf., V. A. Jacobs and L. C. Craig, J. Viol. Chem., m, 565 (194.4); 
s., m, 555 (1945); A. Stoll, D. Stauffacher and E. Seebeck. Helv. Chim. 
Acta, a 1964 (1955). 
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914 11-Deoxojervine No.16 

of a carbony:. group or a conjugated diene. Acetylation of I with acetic 

anhydride and pyridine on a steam bath afforded U.N-diacetate (la), C318450411. 

m.p. 163-164" (aqueous methanol, resolidifies and melts at 195-197'. the 

melting pain'; of the anhydrous form), [a):3 +l.lO. The infrared spectrum 

(the anhydrous form, urn_ 1733, 1640, 1231, 1037 and 312 cm-') showed no 

absorption due to a hydroxyl group in the region of 3 p and, therefore, the 

remaining oxygen must be an ether group. An attempted reduction of I with 

lithium alumxnan hydride or with lithium in liquid ammonia led to quantitative 

recovery of the starting material and ruled out the possibility of an epoxide 

-1 
group. Absorptions near 1050 cm m the infrared spectra of I and Ia 

suggested' the presence of a &5-3@hydroxyl group, which was supported by the 

following n.n.r. spectrum. The n.m.r. spectrum (60 MC., in deuterochloroform) 

of Ia resemb?.ed closely that of diacetyljervine (IIa), but a new absorption 

appeared at t1.29t instead of that due to E-methyl group of IIa at 7.912; 

that is, it bad a broad peak cantered at 4.56X (la, olefinic proton at C,l. 

a broad multiplet centered at 5.40t (IH, proton at C3), two singlets at 7.9U 

and 7.97 T (each 3H, N-acetyl and 0-acetyl groups), a singlet at S.297Z (3ll. 

a methyl group attached to oleflnic carbon), two doublets \J = 7 c.p.s. and 

6 c.p.6.) at 8.99 and 9.06Z (each JH, two secondc$ methyl groups) and a 

singlet at 9.u6T (3H, an angular methyl groupj. ~11 these results strongly 

suggested that the alkaloid (I) is 11-deorojervine. In order to confirm the 

structure, removal of the oxygen on U-carbon of jervine (II) was attempted. 

4. Satisfactory analyses were obtained for the new compounds listed in this 
report. 

5. T. Masamune, M. Takasugi. II. Suzuki, S. Kawahara, M. Gohda and T. Irie, 
Bull. Chem. Sot. Jaoan, 2, 1749 (1962); T. Masamune. kl. Takasugi, M. Gohda, 
8. Suzuki, S. Kawahara and T. Irie, J. Or+?. Chem. in press. 
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R,op R,o.jjjyfi 
(I)R=H2, R'=H (IV)R=(z R' 

(II) B - 0, B' t H 

(III) R -<E R' I H 
(IVa) R -(g R' 

(Iv) R z$R R' =Ac (V) R = H2, R' 

Catalytic hydrogenation of wjervine-ly)-oln6 

- R, with A 
12 or Al3(17) 

I AC, with Al2 or A13(17) 

5 1307) = 8, withA and Al2 
or with A snd A 

(III) in the presence of 

platinum in aoetic acid gave a crystalline compound (IV), C27H4503N, m.p. 

124-127' (methanol-acetone, resolidifies and melts at 189-191'). I.R.7 

Y 3200, 1040 and 875 cm-', U.V. end absorption. Acetylation of IV under 

the ssme conditions as that of III to the corresponding diacetate (IIIa) 

yielded O,O,N-triacetate (IVa), m.p. l.@+186o (hexane), I.R. 3460, 1741, 

-1 
1638, 1238 and lG25 cm , U.V. end absorption, n.m.r. spectrum a broad 

multiplet which consisted of three pesks centered at 4.97, 5.20 and 5.36t 

(3H, protons on C3, C22 and C 
23 

) aud was characteristic for all acetylated 

jervine derivatives formed by cleavsgo of the ether linkage5, a broad peak 

centered at 5.92-C (la, proton on Cll), two singlets at 7.45 and 8.00 Z 

(3H and 6H, N-acetyl and two G-acetyl groups), a singlet at 8.302 (3H, 18- 

methyl group), a doublet (J = 6 c.p.s.) at 8.672 (6H, 21- and 26-methyl 

groups) and a singlet at 9.05Z (3H, S-methyl group). The spectra of IV 

and IVa indicated the presence of 11)3_hyhroxyl and 23-acetoxyl groups. 

6. B. N. Iselin, M. Moore and 0. Wintersteiner, J. Am. 
(1956). 

Chem. Sot., ‘&, 403 

-1 
7. The absorption maxima at 878 + 5 cm with mediun intensity were observed 

for most of ieojervine derivatives but not for their acetates or jervine 
derivatives. 
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Hence, the hydrogenation effected only cleavage of the ether linkage and 

saturation of the 5,6-double bond of III and involved no removal of the 

11-hydroxyl group. The Birch reduction8 of III in the presence of methanol 

afforded a oompound (V). C#430$J, m.p. 148-150' (acetone), I.R. urnax 3340, 

-1 
1715 (acetone), 1062 and 877 cm , m a low yield and most of the stsrting 

material uaa moovered unchanged. The moleculer formula end infrared spectrum 

suggested aplitting of both the 11-oxygen and ether linkage but s smsll amount 

of the product did not permit further examination. Pinsily, in view of the 

facile dehydration of isojervinol llnder acidic conditions', III was treated 

with hydrochloric acid in refluxing methanol, snd veratrsmine vas obtained 

in 35 $ yield. Jervine bad been correlated with veratranine through triacetyl- 

9 dihydrwll-icetoveratramine , an d the present result completes the direct 

conversion cf jervine to veratramine. 

The oarbonyl group of jervine (II) is hindered 
13 snd formed no oxime 

even under #severe conditions 
11 . The Clemmensen reduction of 12,1Fdihydro- 

jervine gave rise to no crystalline substance beside the stsrting compound. 

However, th,B Wolff-Kishner reduction of II according to the procedure by 

i3arton12 roaulted in formation of two crystalline compounds (VI), C#410,$?, 

m.p. 211-213' (acetone or methanol), [a]:' +3.5', 1.11. ymsx 3420, 1615, 

1058, 878 and 815 cm -l, U.V., h, 245 mp (& 25,5Oc'), and (VII), C27R4102N, 

m.p. 236-23;3' (methanol-acetone). The diene (VI) was converted to the 

oorreopondbg O,O,N-triacetate (Via), C33H4705N, m.p. 116-U!' (methanol-ethanol), 

8. cf., 1). 3. Bailey, D. P. G. Hamon and U. S. Johnson, Tetrahedron Letters, 
555 (1963). 

9. 0. Wintersteiner and N. Hosamky, J. Am. Chem. SOC., & 4474 (1352). 

10. L. F. Fieeer and M. Pieser, "Steroids", Reinhold Publishiw Corporntion. 
New York, N.Y., 1959, p. 871. 

11. cf., 1. L. Hosansky and 0. Wintsrstciner. J. XIO. Chem. Sot., '& 3126 (1956). - 

12. D. H. R. Barton, D. A. J. Ives and J. R. Thomas, J. Chw!. Sot., 2056 (1955). 
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(a‘)? +4@, I.R. 1733, 1637, 1615, 1242, 1022 and 811 cm -1, U.V. h_ 243 m)l 

(6 23,800). The n.m.r. spectrum of Via had a broad peak centered at 4.53~ 

(2H, protons on C6 and Cllj, a broad multiplet which consisted of three peaks 

centered at 4.93, 5.25 and 5.367: (3H, protons on C 3s C22 ad C23). a singlet 

at 7.98-C (9% N-acetyl and two O-acetyl groups), a singlet at 8.29 t (3H. 

1%methyl group), a doublet (J = 6 c.p.s.1 at 8.86Z (6H, 21- and 26-methyl 

grodpbi and a singlet at 8.992‘ (3H, 19-methyl group). These facts indicated 

that the formula VI would be the most favorable structure for the compound of 

m.p. 213’. as the reaction is considered to proceed through the follouing 

sequence. 

;)n the other hand, the compound (VlI) was shown to be identical in all respects 

with the compound I obtained from natural sources by the mixture melting method 

snd by comparison of the infrared spectra, and thus, the new alkaloid is ll- 

deoxojervine. 
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