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Beoently, several publioatieus appeared dealing with 

alkaloids contained in Crmoela $maioeusls (1,2), 0. 

pauamensis (3) and 0. dawoarua (4). Three of these oom- 

pounds were identified with lapin alkaloids of horn 

s truoture: angustifoline (1,2,5,6), e_@ydroxylupanine 

(2,5) and (-)-eparteine (4). However, none of the reports 

oontained any elgnificant adtanoes towards the struoture 

elucidation of the C,,-alhaloids present in large quantities 

in plants of thie genus (2,3). 

We now report the results of our study of two C,,- 

alkaloids of Crmoela &#maioensis Urb., ormojanine, C,,H,,I,, 

m.p. 124-1260, and ormosanine, C,,Hs,Ns, r.p. 1799181'(2).* 

Crmo~anine. The oompound contains 3 basic B's (1 

secondary, 2 tertiary) and no C-CH, or N-albyl groupa. It 

has a trisabstituted double-bond (m doublet for lH at 

* All oompoanda demribed in thie oenunioation gave satlee 
faotory elemental analjsis. 
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4.55 ]).~a., J 6 ape.). * Controlled hydrogenation of oruo- 

jauiue gave dibydro-ormojanine, CseHssI,, r.p. 127.12Q", still 

containing the double-bond but hating two seoondary nitrogens. 

Contluued hjdrogenatian esturated the double-bond to give 

tetr~dre-orusjaulne, CeoHeslVs, n.p. 107~109'. 

The nature of the uustable C-N bond was solved in the 

iOllOlring~. Treatuent of oruojauine with CHsI in bensene 

fellewed by filtration through basic amberlite gave an un- 

stable eneaine (NMR, IR), which on reduotion with NaBI$ 

yielded dluethjldihydrc-oruojauine, C,,H,,I,, r.p. 12&12Z". 

Beaotion of dihydro-oruojaulne with CH,O/HCOOH bridged the 

seoondery nitrogen atoms to gin, homodlhydro-oruojauine, 

%,%A* which on metbylation with CH,I in bensene followed 

br a reduotien with AaBE, gave a oompouud identical in all 

reepeote with diuethyldihydro-orrojauine. These two se- 

quenoes prove the presence of the grouping Ip-C-H in oruo- 

janine aud cau be illustrated by the following sohemer 

I- 
/C Ch,I H,C$_C 

y-C-h\ 
c c 

1 

6 

HP 

T-C El? 
HeCO 

C 'C HCOOH 

Treatment of diwdro-oruojanine and tetrahydro-oruojanine 

with ethyl chloroforuate gave the corresponding ureas 

P ,c 
~~.&.l-lV~), hcuoxydlhydro-oruojanine, C,,Hs,Ii,O, m.p. 173-174', 

* hMR speotra were run at 60 mo in CDCl, with Si(CH,), as 
an interns1 referenoe. 
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and homoqtetrahydro-ormjtine, C,,H,,I,O, m.p. 203-205°, 

reapeotiw~. !Fheir IR oarbony l baorptlen.(UMO 01” in 

Ccl,) indioatee that the two 6eoondm-y II’n are separated by 

at leaat three C at-. The urea grouping was found to be 

&able to a rigsroer acid and ba8io hydrolyaie, indioating an 

unatralned,planar arrang8meat. 

Treatment of dilydro-ormojanine with Pd-ahararal in 

C,H, at 200’ gave a 50s rleld ‘of an olu pyridlne, C,,H,,I,. 

Itr UV apeatrm (infl. 256 mp&_. 262 mp, 0 5,600 and 

268 mp, c 5,300, infl. 278 mp) show the prerenoe of two iro- 

lated pyridine rinm. The pomitien of these maxima together 

with the position and aplltting pattern of seven aromatia 

H’s found in lta lWR rpaotrum (two broadly split a H’s, three 

p Pa, two 1 E'r) indiaate the premenae of pyrldinea (I) and 

(II) in the meleoule. The third nltrogeninthe dehydrogwa- 

tien produot warn found to be tertiary. 

I II III 

(Rt = Ri R, - CR, or 

R, = CA,I R, - H) 

A Hofmann degradation of hamoxydi~dro-ermojanine gave 

a orystalline diene, CzeHSSHsO, a.p. 135-138O. Ita w 

spectrum indicates a traaeoid arrangement of double-bends 

(Waax. of hydrochloride: 243 pp., c 16,600j free base xax. 

at 225 mp, E 11,600 and 253 mp, c 11,700) and the RMh 
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spectrum shows the presence of two vinylic H's (1R at 3.85 

P*P=m., einglet~ IE at 4.79 p.p.m., triplet). Partial struc- 

ture (III) describing the environment of the tertiary B in 

ormojanine explains the Hofmann degradation and the fact that 

the NMR spectra of ormojenine and its double-bond containing 

derivatives show an H at 6.7 p.p.m. (double doshielding 

see # in III). 

Ormosanine. The alkaloid (C,,H,,I,) contains three 

baeio nitrogens (2 secondary, 1 tertiary) and no C-CH, or 

R-alhyl groups and no double-bonds! it is therefore penta- 

oyclic. It undergoes bridging reactions analogous to those 

described for ormojanine. Treatment with CH,O/HCOOH gave 

home-ormosanine, Cz,H35Rs, m.p. 148-149', while reaction with 

COCl, yielded the corresponding urea, homoxyormosanine, 

C,,H,,R,O, a.p. 172-180' (IR max. 1640 cm" in Ccl,). 

RMR study provided important information about the 

environment of the nitrogen atoms. While ormosanine shows 

no absorption below 7 p.p.m., the corresponding R,B'-diaoetyl 

derivative, C,,H,,BsO,, m.p. 164-166°, has six deshielded 

hydrogen atoms (5.06-6.7 p.p.m.) in its ?MR spectrum. The 

comparison of the RMR spectra of the R,R'-diacetyl, the R- 

monoacetyl and the R,R'-dinitroso derivatives indicated that 

both secondary nitrogens in ormosanine have the environment IV. 
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Treatment of homoxyormosanine with BrCR gave the van 

Braun product, Ce,H,aN,BrO, m.p. 184-186’, which on reaction 

uith KOAc &am the ayanoacetate, C,,H,,B,O,. Hydrolysis of 

the acetate with KsCO, yielded the cyanoalcohol, C,,H,,A,O,, 

m.p. 225-227'. The HMR stuQ of these three compounds shored 

that the van Braun product contains the grouping -CH,Br and 

three H's a to the cyanamide group. The tertiary I in ormo- 

Sadne is thus present in ths greuping V. 

By far the most prominent peak in the mass-spectrum 

of ormosanine is one at dz 84. We consider that It is 

given by the ion YI and that the formation of this ion to- 

gether with the finding of the pyridine grouping I In the 

dehydrogenation product of dihydro-ormojanine strongly 

suggests the presence of an a-monosubstituted piperidine 

in both alkaloids under investigation. 

Skeletal Structure. Treatment of either ormosanine or 
1. 

tetrahydro-ormojanine with Pd-charcoal at 280' in a sealed 

tube, followed by an extensive product purification by 

counter-current distribution and AlsO,-chromatography gave 

a 540% yield of an oily quinoline, picrate m.p. 108-110'. 

The analysis and HMfZ integration indicated the empirical 

formula C re-zcHw-*s IT. The lpra spectrum (in Ccl,) con- 

tained the following peaks: 1.48 p.p.m. (lli, doublet, J 2 

cps.), 2.42 p.p.r. (la, doublet, J 2 CPe.), 2.85 p.p.m. 

(2H's, sharp singlet), 6.88 p.p.m. (2H's, triplet, J 6 CPS.), 

7.32 p.p.a. (4H's, triplet, J 6 cps.), 8.2-8.6 p.p.m. (8-lOH's, 

multiplet) and 9.0 p.p.m. (9H's, 2 triplets, J 6 cps.). A 

comparison of the aromatic region with model compcunds shored 
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that the quinollne is 3,6,8-trirubetltuted. All other aub- 

etituted qulnolines gave olearly different aplittlng pstterna. 

The preaenoe of only 3 methyl g~oupe (1IyB) ehored that all 

ride-oha3.m are unbranohed, while the absence of any methyl 

roeonanoe at 8.7 p.p.m. ehored that all ohains are longer 

than l thy1. 

A oareN analyels bj t.p.o. (25% Silicone SE-30 on 

chroRosorb-~~ 12 it. x l/8” o.d. columnj 280'1 IV,40 ml./ 

min.) ehowrd that the "natural" quinoline is actually a 

aixtawe of two compounde (ratio 1.65:1! retention time6 14 

rin. 37 moo. and llmin. 57 eeo., respectively), although 

thr Correepondiag quinoline had been reoryetalliced 15 

thee, with the r.p. remaining constant for the lest 5 

0r~etalllr;atione. Sinoe a preparative separation proved 

dlffioult, it was decided to eolw the problem synthetically. 

It hae now been found that a mixture of 3-n-pentyl-6.& 

diDrQp;rlauinollne (VII) (1.65 Darta) with 3-n-butyl-6.& 

diDrQD~lqui.nollne (VIII) (1 Dart) Is ldentioal in all ree- 

peats (T.D.~.. 11]IB. IE. W. Diorate rn.p.1 with the natural 

mixture, while the 6-butyl and pentyl and @-pentyl isomers 

show distinot differencea. * In partioulm, the 11-12 p 

region In the IX, the RMR methyl region and the piorate 

P.P. ‘8 are dletinctly different in the three seriea. Further- 

more, 8-pentyl-3,0-dipropylqulnollne was found to have a 

longer retention time than the higher boiling component of 

the debydrogenation product in v.p.0. (13 eeo. difference in 

* The quinoline eyntheeie will be reported in a separate 
publication. 
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a 4rin.m). 
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VII: B * n-pentyli IX 
VIII: B - n-butyl 

CHinoline (VII) oontaaa all the C-ataa pre8emt in the 

two alkalolde. The relatively high yield of both de-e- 

genationa and the fast that the reaction oonditioru were 

mild enough to preeerye long allphatic chaina (7) strongly 

euggeat oarbon ekele.toa (IX) for the two Ormoria aUaloide 

under inveetlgatlen. It now remaina to add two nitrogen 

atom in a way rhiah take8 aooount of all the deaorlbed 

ohemlcal data. Only total etructtme X for tetrahydro- 

omo$an.lne and ormomnino aomletelr ratiafiea theee con- 

ditions . StrnoturO I aiso @lv’e8 a good explanation for the 

finding that, in addition to the qulnolinee, the dehjdrogeaa- 

tlon of both totr~dro-ormojanine and ormesanlne gave 

pyridine and p-pioollne 

cqrtallitation. 

H 

w 

a 
b 

aa determined br r.p.c. and plorate 
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Dased on partial structure (III), the double-bond in 

dihydro-ormojanine muat be at C,-Cb. The requirement of a 

cyclic urea formation naturally places severe restrictions 

upau the configuration of X. Dihydro-ormojanine must have 

the stereostructure XI. Ormojanine itself is then XI with 

an additional C-R bond ae indicated by the dotted line. 

(The use of the alternative IH for this bond is prohibited 

on steric grounds.) It appears from the study of atomio 

models that the two saturated compounds possessing struc- 

ture (X), tetrahydro-ormojanine and ormosanine, can only 

differ in the configuration at C, with the configuration 

at all the remaining asymmetric carbons identical with XI. 

Diogenesii. It is interesting to note that in analogy 

to all lupin alkaloids, the C 2. Ormosia alkaloids satisfy 

the following conditions: a) molecular composition 

(c,~)x+C5; b) 

nitrogen atoms 

C-C bonds only 

another (aldol 

straight-chain C, building units; c) 

only joined to the ends of chains; d) new 

formed between C!, of one chain and C, of 

or blannich condensation). 
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