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Echitamidine' is a minor alkaloid accompanying echitandne in a 

number of ALetonia species. While the structure of e&i-e--a subject 

of extensive chetical. investigations3 --has been settled by x-ray analyaisp 

very little information has been accumulated on its companion, ecbitami- 

dine. Its discoverer, Goodson, ascribed to it the empirical formula 

c20H26N203 and F&ymond-Hamet5 noted that its ultraviolet absorption spec- 

trum was nearly identical with that of akuammicine. Since the latter's 

$ aper XIII. For paper III see M. Plat, J. LeMen, M.-M. Janet, 
H. Dudzikiewicz, J. M. Wilson, L. J. Durham and C. Djerassi, 
Bull. Sot. Chim. France in Dress. The work at Stanford 
University was supported by granta 20-682 and A-4257 from the 
National Institutes of Health of the U.S. Public Health Service. 
2 J. A. Gocdson, J. Chem. Sot. 2626 (1932). 

3Leading references are listed by T. R. Govindachari and 
S. Rajappa, Tetrahedron l& 132 (1961). 
4 J. G Handlton, T. A. Hamor, J. M. Robertson and G. A. Sim, 
Froc. Chem. Sot. 63 (1961); H, Manohar and S. Uamasesti, 
Tetrahedron Letters 814 (1961). 

'Fkymnd-bt, Comt. rend. 2& 560 (1951). 
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654 Echitamidine No.15 

constitution has since been established6 in term of structure Ia, partial 

formula II can most likely be attributed to echitamidine, a supposition 

which is also supported by the extremely high negative rotations of the 

two alkaloids. Quite recently, Chatterjee snd Ghosal," without listing 

actual analytical figures, modified Goodson's 2 empirical formula from 

C 
202623 L 
H ,N 0 to CnCH22N203 and assigned structure Ib to echitsmidine on the 

basis of biogenetic likeliness. We should now like to report mass spec- 

trometric and n.m.r. evidence which makes the Indian structure proposal 

Ib untenable, but which suggests structure IIIa as the most likely repre- 

sentation for echitamidine. 

Our analytical results with echitsmidine (found for material 

dried 6 hrs. at 20'/0.01 mm : C, 67.11; H, 7.34; N, 8.17; dried 8 hr at 

100*/0.01 mm : C, 67.14, 67.42; H, 7.18, 7.25; N, 7.87, 7.84) do not dif- 

ferentiate between the empirical formulae C20H24N203*H20 (calcd.: 

C, 67.02; H, 7.31; N, 7.82) or C20H22N203~H20 (calcd.: c, 67.39; H, 6.79; 

N, 7.86) or in fact C21H26N203*H20 (calcd.: C, 67.72; H, 7.58; N, 7.521, 

the latter being a distinct possibility in view of our recent observations 

that the chromopbore II can also exist in C21 alkaloids such as vincadif- 

formine (IVa)' end tabersonine (IV-b).' The elementary analysis of 
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eck&tau&dine @rata (ap 28-2l9o; found C, 55.X9; HI k95) is aqkl& 

wmpatible nlth a ~~~4N~O3*~~~~07 (C&XI.: C, 54‘83; H, 4.78) (XC a 

021H26N203 *GNNO (calcd.: 6 3 3 "( O, 55‘57; H, 5.01) fOlTlU3.8i;2OlI. k~ct%on&. 

group anaIysis de~tratei? the presence of one O-methyl. group (found: 

4.09; caled.: 4,lg), af Least am active proven atom (f0wM: 0.34; 

calcd.: 0,281, me me%hoxyL fun&ion (found: 6.21; calcd,: B.&J) and pos- 

sibly one W-met&y% gr0up (founk 4.46; calcd.: 4.ZL9). The dukious nature 

of -&is Patter result Bas skeadybeen noted by#xxI*on2 s,nd.tbe ~ntr. 

results cited befopp defiaitely&ow that the N-methy.I~~LLue originates 

f&m We lEEl%l~l substituent, 

A definite decision about the correct empiricaILc0mposition 

c0uM be reached by mass spec-kmztxy since the mo,iermlar ion peak at 

ZIJ& 340 requires a CrroH24N203 (r&.. wt. 34-O) forrm_Ci.ation rather than the 

eartier at~~buted2~7 020H26~2030r C2~H22N203 altex+natives. The aXkal&d 

&hi not consUme any hydrogen in ethanol& soluti.on fn the presence of 

riratjllunn otide and the abseme of o2effn.Q proW 'w&8 estaW&hd by t&e 

&r&F. spctrum, 2o Structure I%, suggested byC%atterjee andGE~~~a1,~ 

therefore cannot represent e&&ts&dine. !Pbe a.lrtr. spctrmn exhibited 

a peak a% 3.89 6; due to the ~~~~~0~1 group, but aid not contain 

any sim attxibutable to a N-m&by1 fun&ion. Tfie aromatic region 

(a7 - 7.45) resembZed that OS ~cine (k) and the proton on tlm 

indoline nitrogen was responsible for a characteristio low-hteld peak at 

8.&d* Most intporiant2y, here was obsemed a daUblet (3 = 6 cps.) 

oen-tered at 1.&d, 00rresponding Inarea to threepM+,xxis and,henee, 

attributable team&by1 group located ona csrbonatombear~ asingIe 

bx--W=. 

x"N.M.& spectra ware measured in CJXf3 soI,ution, by I>r, We 
J. %rham,using a Varian A-60 spectrometer. AU sign&s are 
reported in ppm as d VaXUeS ~e~/~~~ -@IS internal staid 
~tr~t~~~l~e being taken as S = 0.0, 
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Ia F$=R;!=H 

b 5 = OH; R2'= H 

III * R= OH 
b R= OAC 

c R= H 
c % = H; R2 = OH 

IV a 6,7 - saturated 
b '$7 - double bond 

Via R = OH 

b R=H 

Va R = LCHOHCH 
3 

b R= =CHCH 
3 

VII a 5 = CHOHCH3; R2 = H 

b 5 = H; R2 = CHOHCH 
3 

0 5 = C2H5; R2 = H 
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!I& peak of highest mass in the mass spectrum of echitamidine 

(after the dg 340 molecular ion peak) occum at do 322 and is thus indi- 

cative of the loss of water. It can be ass-d, therefore, that the third 

oxygen function in echitemidine is a hydroxyl group end this is confirmed 

by the formation of an acetate IIIb (lap. 220°, AmE 5.78 P), the empi- 

rical formula C22H26N204 (mol. wt. 382) of which was established by mass 

spsctrometry (molecular ion at I& 382). The L&r. spectrumofechitami- 

dine acetate showed the same characteristic features as xaentioned above 

for that of echitamidine, except that there appeared now a sherp peek at 

2.09 ddue to the three acetate protons. 

The mass spectrometricslly determined empirical formula, end 

the lack of additional double bonds other than that incorporated in par- 

tial structure II, requires a pentacyclic skeleton for echitamidine. A 

C 2. empirical formula together with partial structure II and the 

CH(OH)CH3 functionality (indicated by the n.m.r. spectrum) is best accom- 

modated in structure IIIa, based on an akuenmdcine skeleton (Ia), or the 

alternative Va, which is related to condylocarpine (Vb).ll In view of 

the extremely limited amount of echitemidine at our disposal, an experi- 

ment had to be selected which would hopefully decide between these two 

alternatives end at the saure time support our assumption of a strychnine- 

like framework. 

For this purpose,.a 5 mg sample of echitamidine acetate (IIIb) 

was heated under reflux for 80 min in 10s methanolic sulfuric acid with 

1 g of zinc dust to afford dihydroechitamidine (also obtained in a simi- 

lar reduction experiment directly from e&it&&dine), which wes purified 

by thin-layer chromatography (methanol) on silica gel. Theamorphous 

11 A. Sendoval, F. %lls, J. N. Shoolezy, J. M. Wilson, H. 
Dudzildewicz and C. Djcrassi, Tetrahedron Letters No. 11 
(1962); K. Biemenn, A. L. Dcrlingame end D. Stauffacher, 
ibid. in press. 
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dihydroechitamidine (Via) now exhibited a typical 
EtOH violet.absorption spectrum (A_ 235 and 290 rnp, 

and its mass spectrum showed a molecular ion peak 

dihydroindole ultra- 

log c 3.71- and 3.36) 

at 4~ 342, thus estab- 

lishing the C,H26N203 empirical formula (mol. wt. 342). As indicated in 

cur earlier paper I2 dealing with the structure of mossambine (Ic), the 

most intense peak in the mass spectrum of tetrshydroakammicine (VTb)6b9c 

occurs at de_ 196 and can be rationalized by fragmentation of ring Cl3 

(see arrows in VI) to the ion MC, followed by cleavage of the activated 

5-6 bond (wavy line "x1' in VII). A less intense, but nevertheless chsrac- 

teristic peak is found at dg 199 and can be attributed140 alternate fis- 

sion of the activated 20-21bond of VII (wavy line llytl). Two other signi- 

ficant peak are noted at 4~130 and l&; these are due to the indole 

fragment with @ne and two attached CH2 groups. 

Turning now to the mass spectrum of dihydroechitamidine (VIa), 

it exhibits the same 4~130, 14.4 snd 199 peaks as noted in the tetra- 

hydroakwmaicine (VI%) spectrum, but the latter's most intense do 196 

peak is now shifted to dg 212 (16 mass unit difference due to extra 

oxygen atom) as would be predicted on the basis of structure Via. If 

the hydroxyethyl side chain were attached at C-14 (Va), then the identl- 

cal de 130, lb4 and 212 pea& would be derived from the ion VIIb. The 

de 199 peak (wavy line "y" in VIIc) of the tetrabydrotianmdcine (VTb) 

spectrum, however, would be shifted by 44 mass units (wavy line "yl' in 

VII%) to do 243 and no such peak is observed in the mass spectrum of 

dihydroechitamidine. Further support is provided by comparing the mass 

12 X. Monseur, R. Goutarel, J. IeMen, J. M. Wilson, H. 
Budzikiewicz and C. Djerassi, Bull, Sot. Chim. France in press. 

13 See IL Biemenn, M. Friedmsnn-Spiteller and G. Spiteller, 
Tetrshedron Letters 485 (1961). 
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spectra of 19,20-dihydroakuamaricine (IIIc) and echitamidine acetate (IIIb), 

which show remarkable similarities in the range below do 220. The base 

pe& of the 19,20-dihydroalnxmmicine (111~) spectrum at mJ% 225 is now 

found at 4% 283 (base peak) in the mass spectrum of echitarndine acetate 

(IIIb), which is in accord with the molecular weight increment of 58 mass 

units due to the additional acetate function. 

We conclude, therefore, that dihydroechitsnridine is represented 

by structure Via and echitamidine by expression IIIa. In this connection 

it is pertinent to recall that Robinson in his akuaman 'tine paper 6a made 

the following brief comment on echitamidine: "If the base were 

O H 0 N (C analysis 15 low), it could be a hydroxy-dihydroakuanmn 20 24 3 2 'tine." 

Cur present studies confirm both these predictions. 


