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Amaryllidaceae alkaloids related to powellane’ (I, El, 82 =B) possess 

a methoxyl group whose position at either C7 or Cl0 on the aromatic nucleus 

CH,O I R IV 

has bean a matter for conjecture. On the basis of the difference in ultra- 

violet extinction coefficient between derivatives with and without sub- 

stituents at the Cl position, Warnhoff and Wildman’ assigned the methoxyl to 

the M-position. As they noted, such a formulation readily fits the biogenetic 

scheme (g& II - III, route A) proposed by Barton and Cohen. 
3 

However, the 

1 
These include powelline, nerbowdine, undulatine, crinamidine and buphanamine; 
g& W. C. Wildman, a Alkaloid% Vol. VI, p. 289. R. II. F. Wanske, ed. 
Academic Press, Inc., New York, 1960. 

n 

’ E. C. Warnhoff and W. C. Wildman, & &. w. a. &, 1472 (1960). 

3 D. ii. R. Barton and T. Cohen, Festschrift Arthur Stoll ed. by E. Juoker, 
Birkhauser, Basel, 1957, p. 117. 
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A 

. 

X 

III 

receat obrenati~a tbat dihydrebupham&ue (I, Bl = E, 112 = QEJ aad epidi- 

hydrebmphmm.b (I, 11 = OH, % = IO exhibit hydrexyl stretching frequencies 

W99 am-l Coli --‘CT, and 3616 m-1 (free OHI respectively) nearly 

identical dtb their &-demtbexy analogam? (9602 ca -’ COli+m aad %16 

W* -’ (free 08) respectively),is not in agreemat dtb this assigament. 

lalecnlar models iadiaate that either cenfigxratiea of the Cl bydrexyl sbeuld 

skew evidence of hydregtm beading if the methexyl is in the lo-pesitie8. 

This evidence mpperts arsigmmeat of the aetboxyl te the 7-positien. 

timparinm ef the naalw mqaetic remmttce spectra of execriaine 

(IV, P = a)’ imd dihydroexooriaine Uv, P = I& ao double bond at Cl - C$ 

allens tbe clear differeatiatiea of the abserptien freti the I- aad lO-preteas, 

for only the 1Latter is appreciably affected b bydmgemtion. 
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Nuclear Nagnetic Desonance Data 

Arouatic Rotoas Olef inic Rotons Dennylie Rotons 
C7 Cl0 Cl C2 C6 

Oxocrinine 2.66 2.25 l&9 3.09; J=lO 4.80, 5.30; J=l7 

Dihydrooxxtcrinine 2.68 2.43 4.80, 5.3or *17 

Oxopouelline 2.50 1.53 3&4; &LO 4.90, 5.30; J=l7 

The spectra wore obserrsd at 60 n ., nsiag h8nnaue as aa eaterAl 

staadard; to convert the data to pap*u. relative to tetramsthylsilane as 10.00 

the value of 2.73 p*p.n. was assumed for beasene.4 The resoaanc8 of the sole 

aromatic proton of exopowelline (IV, P = DCD3)’ is that anticipated for the 

Cl0 preton, for the shift relative to the proton at Cl0 of oxocrinine 

corresponds to the observed effect of the aroutic uothoxyl (0.23 p.p.uel.4 

The resonance peaks of the olefinic protons of oxopouolline and oxocriaine 

are essentially the saue, although the foiaor nuld surely be affected by a 

Cl0 ethoxyl. Further, the absorption of Oa8 of the bennylic protons of oxo- 

panelline at t& shows the effect of the C7 mthoxyl. 

Cheaical evidence showing oonclnsir8ly that the mthoxyl group is at the 

I- position now has be811 obtained. (+I--1laIIo fV,15 1)8S Converted with 

sodina in liquid waia to the phenol VI,’ mepe 245-p, @z9 8.6’ (2 0.65, 

nthanol) (Found: C, 73.93; D, 6.12; t,C& 11.85. Cl6D2lDO2 r8guir88: C, 

74.10; Ii, 8&i 0CD3, 11.96). This uas cenverted with diazomethaa8 to the 

LO I. Jackman *plication of Duclear lrgnetic Desonance Spectroscopy in 
Organic Cbeuistry. Rrgamn Press, N8u York, 17 

1. C. Wildman, J. k. Chw. Sot. f& 2567 <19531. - 

&e D. B. Clayson, 9. 4218~. Sot. 2016, 1949. De ar8 grateful for dis- 
cussions with Rofessor A. J. Birch of the University of Danchester con- 
cerning the applicability of the rethod to this problem. 
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Ho - -+ CH30 

OCH, OCH, OCH, 

v VI VII 

iXH#, 6CH, 

VIII Ix 

oily ether VII0 [ajg, 11.4’ (2 O-69, chloroforml (Found: C, 74.25; H, 8*43; 

0cH3, 22.9% C17E23N02 requires: C, 74.691 H, 8.48; 2 OCH3, 22.71); picrate, 

l *p. 238-9a’ (Found: C, 55&9; 6, So15; N, 11.24. Q3tl2609N4 requires: C, 

54.97; H, 5.221 N, 11.15). The ketone VIII (r = IQ, mrpD 62.5-63’ (Found: 

C, 7l$4; E& 8.01i 0% 26.82. Cl4Hl803 requires: C, 71077; 11, 7.74: OCE, 

26.49) was converted to an oily keto ester VIII (n = CIQC&$XJQs) with aethyl 

acrylate Wouadn C, 67.611 Ii, 7e71. cl8bO5 requires: C, 67.48; 8, 7.65). 

Thir ua$ subjected to a Curtiur degradation giving the imine IX, isolated as 

the picrate, a.p* 164-8’ Bbund: C, 64.04; E, 4.971 N, 11.46. C22E24N409 

reqairer: C, 54.10; El, 4.95; N, 11~47). The base was reduced to the 

correspeadNag oecandary amine which was cyclized flth formaldehyde furnishing 

the oily rawute of VII *Pose iafraretd speWrum was identical (40 bands) with 

that of (+)-VII from natural sources (Pound; C, 74.77; I& 8.58. C17H23N02 

requires; C, 74.69; Ii, 8.48). Tbe racemic picrate, m.p. 209-2120, exhibited 
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an infrared spectrlrm CI(Br) identical with that of (+I- VII. (Found: C, 

54.68; 8, 5.11; N, 1l.M~. C&l26OqNq requires: C, 54.97: II, 5.22; N, 11.15). 

Gas chrcssatographic behavior of the two materials was identical on a 3SCC 

theoretical plate silicone 6l?AO) column. 

These results lead us to speculate that if the biogenesis proceeds 

through a precursor such as II, it may involve an alternate mode of coupling 

of the two rings (cf. II _t X, route B) followed by a dienone-phenol type 

rearrangement to either of the equivalent unsubstituted positions of ring A 

to yield XI, which possesses the correot arrangement of oxygen substituents. 

However, at present the possibility that &methoxylation follows phenol 

coupling cannot be eliminated. 


