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eight or ten such manipulations during 2-3 hr., the internal 
temperature could be raised to 132' where it was held with- 
out further incident for 30 min. The gray solid was collected, 
washed with water, and dried; it weighed 3.55 g., m.p. 
203-207" (air). Recrystallization from ethyl' alcohol was 
accompanied by darkening of the solutions and consequent 
losses of material. However, by the judicious use of charcoal 
and filter aid the pure pyrrole IV was obtained, m.p. 223.2- 
=4.3', [CY]D -58', identical in spectra and analyses with 
that obtained from kryptogenin and methylammonium 
acetate. 

The aqueous filtrate from the reaction was treated with 
250 ml. of 33% potassium hydroxide and extracted with 
ether. The washed and dried ethereal solution was evapo- 
rated, leaving 1.41 g. of crystalline material. This was the 
N-methylpyrrolidine V, crystallizing from ethyl acetate as 
needles, m.p. 214.0-215.2' (in vacuo), [ a ] ~  -54'. 
Anal. Calcd. for CZ~HI,NO~: C, 78.27; H, 11.03; N, 3.26. 

Found: C, 78.20; H, 10.85; N, 3.33. 
Acetylation was accomplished by boiling 0.1 g. of the 

pyrrolidine in 5 ml. of acetic anhydride for 30 min. and iso- 
lating the product with water and ether a t  room tempera- 
ture. The resultant oil crystallized on standing for a few 
minutes. It was recrystallized from aqueous methyl alcohol 
five times to remove all color. The diacetate of V crystal- 
lized as plates, m.p. 98.5-100.4'. 
Anal. Calcd. for C32H61NO4: C, 74.81; H, 10.01; N, 2.73. 

Found: C, 74.92; H, 9.83; N, 2.68. 
The methiodide was prepared by warming 0.48 g. of V, 

100 ml. of chloroform and 30 ml. of methyl iodide in a pres- 
sure bottle a t  70" for 4 hr. The solution was concentrated 
under nitrogen to 30 ml., cooled and a solid collected which 
was triturated with 10 ml. of boiling chloroform, giving 0.50 
g. of the crystalline methiodide, m.p. 269-271". The analyti- 
cal sample was recrystallized twice from isopropyl alcohol 
and melted a t  273.5-275.0', [ a ] ~  -25' (lye in methanol). 
Anal. Calcd. for C29HwINO?: C, 60.93; H, 8.82; N, 2.45; 

I, 22.20. Found: C, 60.78; H, 8.59; N, 2.33; I, 21.70. 

3P,26-Dihydroxy-l6~,~~-ethylimino-5-cholestene. Krypto- 
genin, 4.3 g., was treated with a mixture of 65.5 ml. of formic 
acid and 77.5 g. of ethylamine, the whole being heated with 
stirring a t  105" until distillation ceased, cooled and treated 
with 200 ml. of 5y0 sodium hydroxide. Chloroform extracts 
of this solution were washed, dried and evaporated, yield- 
ing a semisolid crystallizing well from methanol to yield 
1.25 g. of the product. An analytical sample recrystallized 
from ethyl acetate melted at  163-167', [(Y]D -71 '. 
Anal. Calcd. for C29H29N02: C, 78.50; H, 11.13; N, 3.16. 

Found: C, 78.17; H, 10.75; N, 3.18. 
S~,d6-Dihydroxy-l6~,BEiminochoEestane (VI). A. From 

3~,26-dihydroxy-l6~,22-imino-6-cholestene, 11. A solution of 
100 mg. of platinum oxide is approximately 6 ml. of glacial 
acetic acid was prehydrogenated in a hydrogen atmosphere 
a t  25'. Then 100 mg. of I1 in glacial acetic acid was added 
to the hydrogenation vessel. After 4-5 hr. 6.7 ml. of hydro- 
gen was absorbed (theory for 1 mole, 5.4 ml.). The mixture 
was filtered and evaporated in vacuo at 40-50', the resulting 
residue being treated with 100 ml. of 1.5N ammonium hy- 
droxide and then extracted three times with a mixture of 
chloroform and ethyl ether (1:3j. The combined organic 
extracts were washed with water, dried over anhydrous so- 
dium sulfate, and evaporated in vacuo to give 114 mg. of 
crude product, m.p. 172-176'. Crystallization kom ethyl 
acetate gave 71 mg. of VI, m.p. 174.5-177', [ a ] ~  +12.5" 

B. From 3~,~6-dihydroxy-l6~,B~-iminod,16,20(22)-cholesta- 
triene, 111. A solution of 100 mg. of I11 in glacial acetic acid, 
hydrogenated as described above, absorbed 16.8 ml. of hy- 
drogen (theory for 3 moles, 16.4 ml.). Processing the mix- 
ture as just described yielded 116 mg. of crude material, 
m.p. 168-173'. Crystallization from ethyl acetate gave 76 
mg. of VI, m.p. 174-176', [ a ] D  $12.5". 

A mixture of the two preparations melted a t  174-177'. 
Uhle and Sallmann2 give the constants, m.p. 174-177', [alu 
+Bo. 
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The Mannich reaction has been applied to various steroidal compounds. The Sketoandrostane derivatives react under 
the usual conditions to yield methylene-2,2'-bis(ketoandrostanes). A method has been worked out for preparing the 2-sub- 
stituted Mannich bases of 3-ketoandrostanes and 3-keto-A*-androstenes. 

Although the Mannich reaction has been em- 
ployed extensively for the preparation of a- 
substituted cyclic ketones,' its application to 
steroidal ketones is limited to a report by Juliaq2 
et al., on the preparation of 16dimethylamino- 
methyldehydroisoandrosterone. Our recent in- 
terest in the preparation of Mannich bases as in- 
termediatess in the synthesis of pharmacologically 
active compounds prompted us to study this re- 
action in more detail in the steroid series. Moreover, 

(1) F. F. Blicke, Org. Reactions I, 303 (1942). 
(2) P. L. Julian, E. W. Meyer, and A. C. Printy, J. Am. 

Chem. Soc., 70,3872 (1948). 
(3) G. destevens, A. F. Hopkinson, M. A.  Connelly, 

P. Oke, and D. C. Schrocder, J .  Am. Chem. Soc., 80, 2201 
(1958), 

it may also offer another method for the synthesis 
of the biologically important 2-methyl  derivative^.^ 

Initially, 17P-propionoxy-5a-androstan-3-one (I) 
was allowed to react with dimethylamine hydro- 
chloride and 37% aqueous formaldehyde in boil- 
ing ethyl alcohol, relatively mild conditions for a 
Mannich reaction. After refluxing the solution 
for three hours, a precipitate began to form which 
became more copious with continued reflux. The 
white flocculent substance, m.p. 250-252', was 
found to be devoid of nitrogen and had an analysis 
agreeing well for a compound of empirical formula 
C&6806. The ultraviolet absorption spectrum gave 

(4) H. J. Ringold, E. Batres, 0. Halpern, And E, Neco- 
echea, J. Am, Chem: Soc., 81, 427 (1959). 
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one maximum of low intensity (E:,", = 23.70) 
a t  248 mp, thus eliminating the possibility of an 
a,p-unsnturated ketone. Infrared spectroscopy 
revealed a band a t  1740 cm.-l for the ester group- 
ing and strong carbonyl absorption at  1725 cm.-' 
The molecular weight of the substance according 
to the Rast met,hod was found to be 670. Structure 
11, methylene-2,2'-bis(17-P-propionoxy-5a-andro- 
stan-3-one), satisfies all these data. This compound 
can be conceivably formed by breakdown of the 
initially formed ,Mannich derivative to the cor- 

OCOCzHs C2HSOCO 

responding 2-methylene compound which under- 
goes Michael addition to another molecule of 17P- 
propionoxy-5a-androstan-3-0ne.~ However, it is 
also possible that the 2-met hylene derivative can 
condense a t  C1 of I, even though enolization 
toward C2 is favored in the steroid ketones of the 
trans A/B type. Recently, Barton,6 has reported 
that 2a-methylcholestanone does not condense a t  
all with benzaldehyde, indicating no tendency for 
C4 condensation when Cz is blocked. We carried 
out this benzaldehyde condensation reaction with 
methylene -2,2' -his( 17P- hydroxy-5a -androst an - 3- 
one) 111. Work up of the reaction gave back ex- 
clusively starting material indicating that our 
methylene linkages are a t  Cz. 

Finally compound I11 and methylene-2,2'- 
bis(cho1estan-3-one) IV condensed with two molec- 
ular equivalents of 2,4-dinitrophenylhydrazine 
which indicates that each of these compounds con- 
tains two carbonyl groups. 

On the other hand, coprostan-3-one when re- 
fluxed for twenty-four hours in ethyl alcohol 
with dimethylamine hydrochloride and formal- 
dehyde yielded only a small amount of the pre- 
sumably 4P-dimethylaminomethyl coprostan-3-one 
(V). The steric influence of the axial hydrogen a t  
C? may be significant in this case. Also, it was ob- 
served that 3-acetoxy-6-ketocholestane was inert 
to these reaction conditions. Similar to Julian's2 
findings, a 10% yield of 3P-methoxy-16;-dimethyl- 
aminomethyl- 5a - androstan- 17- one hydrochloride 
(VI) was obtained on refluxing an ethyl alcohol 
solution of the 17-ketone with dimethylamine 
hydrochloride and formaldehyde, 

Various transformations leading to the 2-substi- 
( 5 )  Such condensations involving Mannich derivatives 

were first developed by R. Robinson, J .  Chem. SOC., 53 
(1937). More recently, this type of dimerization was found 
to  occur when the Mannich reaction was carried out with 
2-phenylindole. Cf. R. Dahlbom and A. Miscorny, J .  Am. 
Chem. Soc., 82,2397 (1960). 

(6) D. H. R. Barton, F. McCapra, P, J. May, and F. 
Thudium, J .  Chem. Soc., 1297 (1960). 

tuted Mannich bases of 17p-hydroxy-5a-andro- 
stan-3-one are outlined in Scheme I. It was found 
that dimerization could be prevented if the re- 
actions were carried out a t  'room temperature. For 
instance, allowing VI11 to stand a t  room tempera- 
ture with dimethylamine hydrochloride and formal- 
dehyde for a twenty-four hour period gave a 5% 
yield of IX whereas after one week the yield was 
increased to 30%. However, treatment of IX with 
an equivalent amount of 176-hydroxy-5a-andro- 
stan-3-one in ethyl alcohol under reflux gave rise 
again to 111. Reaction of I with pyrrolidine hy- 
drochloride and formaldehyde a t  room tempera- 
ture gave a 35% yield of 2a-pyrrolidinomethyl 
17fl-hydroxy-5a-androstan-3-one (XI). Compound 
XI was also prepared by a route which definitely 
establishes that Mannich condensation with 5,- 
androstan-3-ones occurs a t  Cz rather than Cd. 
2-Hydroxymethylene-17p-hydroxy-5a-androstan-3- 
one (VII)' was allowed to condense with pyrrolidine 
to give the enamine X which underwent reduction 
with lithium aluminum hydride via 1,Paddition to 
a compound which was identical in all respects 
with XI. Finally, 2a-pyrrolidinomethyltestosterone 
(XIV) prepared by a similar sequence of reactions 
from testosterone18 was reduced with lithium-liquid 
ammonia. Once again compound XI was formed. 
The a-orientation assigned follows from the nature 
of the hydride reduction. In such 1,4-additions a 
quasi-planar enolate intermediate is formed fol- 
lowed by hydrogen addition from the less hindered 
sideGg This is further supported by the fact that 
XI was not isomerized by treatment with sodium 
methoxide in methanol.1° The methiodide salts of 
XI prepared by the three different routes were 
identical. 

EXPERIMENTAL 

Methylene-b,d'-bis( 17p-propionox y-5a-androstan-%one 
(11). A solution of 7.0 g. of 17p-propionoxy-5a-androstan- 
%one, 1.6 g. of dimethylamine hydrochloride, and 2 ml. 
of 37y0 aqueous formaldehyde was refluxed for 16 hr. The 
copious precipitate was filtered and washed well with ethyl 
alcohol. The substance was found to be highly insoluble in 
most organic solvents. One recrystallization from ethyl 
alcohol gave 2.5 g. of an analytically pure sample, m.p. 250- 
2 5 2 O ,  (n)Z,' +53.34 (chloroform), X ~ ~ ~ 5 0 "  248 mp = 
23.70), infrared spectrum:" 1740 em.-' (-C=O), 1725 cm.-1 

A n a l .  Calcd. for C45H&: C, 70.75; H, 9.66; mol, wt., 
704.6. Found: C, 76.72; H, 9.64; mol. n t . ,  670 (Rast). 

;l~ethylene-2,2'-bis( 17p-hydroxy-5a-androstan-3-one) (111). 
17p-Hydroxy-5a-androstan-3-0ne (5.8 g.) was allowed to 
react under reflux in 50 ml. of ethyl alcohol with 1.6 g. of 
dimethylamine hydrochloride and 2 ml. of 37% aqueous 

( 7 )  F. L. Weiscnborn and H. E. Applegate, J .  Am. Chem 

( 8 )  J. Meier, Chzmia,  13, 65 (1959). 
(9)(a) N. G. Gaylord, Reduction with Complex Metal  

Hydrides ,  Interscience, Xew York, 1956, pp. 149-166; 180- 
182. ( b )  D. H. R. Barton and R. C. Cookson. Q I ~ u T ~ .  Revs.. 

SOC., 81, 1960 (1959). 

I -  

10,44 (i956). 

W. P. Schneider, J .  Am. Chem. Soc., 77, 6401 (1955). 
(10) J. A.  Hogg, F H. Lincoln, R. W. Jackson, and 

(11) Al l spec t ra \~ .e rcruninNujo l .  
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formaldehyde for a period of 16 hr. The precipitate was 
filtered, washed with ethyl alcohol and then recrystallized 
from alcohol. The pure material melted a t  260-262', (a)?" 
= +70.26 (chloroform), X~:~"OH 245 ms  ( e  = lOOO), infrared 
spectrum: 3536 cm.-', 3472 cm.-l (-OH); 1715 cm.-l 
(-C=o) * 

Anal. Calcd. for CsoH~Oh: C, 78.87; H, 10.20. Found: C, 
78.98; H, 10.03. 

The 2,4-dinitrophenylhydrazone of I11 crystallized from 
ethyl alcohol as tiny orange cubes, m.p. 330-334". 

Anal. Calcd. for C~lH~N~O1O: N, 11.78. Found: N, 11.70. 
Compound I11 (50 mg.) was treated with benzaldehyde in 

0.1N ethanolic potassium hydroxide (50 ml.). Forty-five 
milligrams of starting material was isolated after 48 hr. 

MethyZene-b,b'-bis( cholestan-%me) (IV) . Fifty milliliters 
of ethyl alcohol containing 7.9 g. cholestan-3-one, 1.8 g. di- 
methylamine hydrochloride, and 3 ml. of 37% aqueoue 
formaldehyde was refluxed for 16 hr. after which time the 
copious precipitate was collected and recrystallized from 
ethyl alcohol. The yield of white flocculant substance, m.p. 
218-220" was 5 g. (a):' +65.52 (chloroform), infrared 
spectrum: strong 1730 cm.-L and medium weak 1710 cm.-l 

Anal. Calcd. for CYHQZO~: C, 84.30; H, 11.53. Found: C, 
84.23; H, 11.53. 

The 2,4dinitrophenylhydrazone derivative of IV melted 
at 302O. 

Anal. Calcd. for CmHlwNsOs: N, 9.75. Found: N, 9.50. 
48-Dimethylaminomethyl coprostan-bone hydrochloride (V) . 

Coprostan-3-one (200 mg.) was dissolved in 10 ml. of ethyl 
alcohol containing 47 mg. of dimethylamine hydrochloride 
and 0.2 ml. of 37% aqueous formaldehyde. The solution 
was refluxed on a steam bath for 20 hr. The alcohol was 
removed under reduced pressure and the residue was taken 
up in 50 ml. of water. Some unchanged coprostan-3-one 
did not dissolve in water. After filtration, the filtrate was 
made alkaline then extracted with ether and dried over 
sodium sulfate. The extract was filtered and treated with 
4 drops of ethyl alcohol saturated with hydrogen chloride. 
The white precipitate was collected and dried in vacuo 
overnight; yield: 5 mg.; 163-164'. 

Anal. Calcd. for C30H&lNO: C, 76.82; H, 9.39. Found: 
C, 76.65; H, 9.52. 

XIV 

3B-Melhozy-16-dimthyluminometh y1-6a-androstan-17-one 
hydrochloride (VI). 38-Methoxy-5n-androstan-1 7-one, (3.04 
g.), 0.81 g. of dimethylamine hydrochloride, and 2 ml. of 
37% aqueous formaldehyde were dissolved in 25 ml. of ethyl 
alcohol. The solution waa refluxed for 24 hr. The ethyl 
alcohol was removed in vacuo and the residue was triturated 
with 100 ml. of water. After filtration, the filtrate was made 
basic with sodium,bicarbonate solution. The resulting turbid 
solution was extracted with ether and the ether extract 
dried over sodium sulfate. After filtering off the salt, the 
ether filtrate was treated with ethyl alcohol saturated with 
hydrogen chloride. A lOyo yield of product was obtained 
which wm recrystallized from alcohol-ether. The analyti- 
cally pure sample melted at  190-191 O. X ~ ~ o H  294 m s ( E  7761, 
infrared spectrum: 2643 cm.-l, 2485 cm.-1 (-N+-H); 
1743 cm.-1 (8) ( -bo) ;  1100 cm.-' (8) (C-0-C). 

Anal. Calcd. for Czs&CINOz: C, 69.73; H, 10.10; N, 
3.53. Found: C, 70.05; H, 10.21; N, 3.52. 

~a-Dimthyluminomethyl-l7~-hydroxy-6a-androstan-3-m 
hydrochloride (IX). Five and one-half grams of 178-hydroxy- 
5a-androstan-3-one (VIII), dissolved in 50 ml. of ethyl 
alcohol, was treated with 1.6 g. of dimethylamine hydro- 
chloride and 2 ml. of 37% aqueous formaldehyde. After 4 
hr. at room temperature, the reaction mixture was treated 
as described in the previous example to give 0.32 g. (5%) of 
product. When the reaction mixture was allowed to stand 
at room temperature for 1 week a 30% yield (1.9 9.) of 
product was obtained, m.p. 168O, (a)yO = f5.42 (chloro- 
form), infrared spectrum: 3363 cm.-l ( 8 )  (-OH); 1710 
cm.-l(-C==O); 2350-2700 cm.-l (-N+-H). The analysis 
indicated that this compound contained 1 mole of water 
of crystallization. 

A w l .  Calcd. for Cz2Hs7C1NO~.H20: C, 66.05; H,  9.95; N, 
3.50. Found: C, 66.37; H, 10.30; N, 3.51. 

The above substance was allowed to react with an equiva- 
lent amount of 178-hydroxy-5a-androstan-3-one in ethyl 
alcohol under reflux to form the dimer 111. 

2a-Pyrrolidinomethyl-1 Y@-hydroxy-6a-androstan-3-one 
hydrochloride (XI). The ketone VI11 (2.75 g.), dissolved in 
25 ml. of ethyl alcohol, was treated with 1.07 g. of pyrroli- 
dine hydrochloride and 2 ml. of 37y0 aqueous formalde- 
hyde and was allowed to stand at  room temperature for 1 
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week. Work up in the usual manner gave 1.4 g. of pure amine 
hydrochloride XI, m.p. 198-200", (a) y o  = -0.17, infrared 
spectrum: broad 3297 em.-' (-OH); 2700-2400 em.-' 
(-N+-H);'l719 em.-' (8) (-C=O). 

A w l .  Calcd. for.Cz4Ht&1N02: C, 70.30; H, 9.76. Found: 
0, G9.90; H, 9.89. 

The free base (0.5 g.) of the above compound was dis- 
solved in 10 ml. of acetone and then treated with 1 g. of 
methyl iodide. An immediate reaction occurred followed by 
the precipitation of the .9a-pynolidinomethyl-l7f?-hydroxy- 
Bu-androstan-S-one methiodide (XII) . Recrystallization from 
ethyl alcohol yielded white crystalline substance, m.p. 248- 
250°, (a) y o  3.72 (methyl alcohol), infrared spectrum: 3404 
cm.-l (-OH); 1714 em.-' (-C=O). 

Anal. Calcd. for Cl6HJNO2: C, 58.24; H, 8.21. Found: 
C ,  58.24; H, 8.20. 

9-( P yrolidinomethylae)-l7~-hydrox y-5a-undrostan-S-one 
(X), Ten grams of 2-hydroxymethylene-17fl-hydroxy-5a- 
androstan-3-one7 (VII) was dissolved in 500 ml. of dry 
henzene. Five grams of pyrrolidine were added and the 
solution was refluxed for 4 hr. as the water formed was 
collected in a water trap. The benzene was then removed 
in vacuo and the residue was recrystallized from ethyl 
ace ta te thyl  alcohol. The resulting yellow crystals melted 
a t  280-281", (a):' = -124.86 (chloroform), A ~ ~ o "  339 
mp ( e  23,750), infrared spectrum: 3390 em.-' (-OH); 
1624cm.-l(N-C&). 

Anal. Calcd. for C2,HnN02: C, 77.58; H, 10.02; N, 3.78. 
Found: C, 77.66; H, 10.24; N, 3.82. 

Reduction of X to XI. Compound X (4.5 g.) dissolved in 
100 ml. of tetrahydrofuran was added slowly to a suspen- 
sion of 3.5 g. of lithium aluminum hydride in 200 ml. of ether 
in a 1 1. flask connected with a stirrer, dropping funnel, and 
reflux condenser; the mixture was refluxed for 3 hr. A satu- 
rated solution of sodium potassium tartrate was added slowly 
to the solution. The mixture was filtered and the filtrate was 
extracted with ether ahd methylene chloride. The combined 
extract dried over magnesium sulfate, was filtered, and the 
filtrate evaporated to dryness in vucuo. The residue was 
taken up in a small amount of ethyl alcohol and then treated 
with ethyl acetate iaturated with hydrogen chloride gas. 

The resulting viscous material was triturntcd well with ether 
and then recrystallized twice from ethyl alcohol-ether ace- 
tone to give one gram of product, m.p. 200". This substance 
was identical with compound XI prepared via the,Mannich 
reaction. The two samples gave superimposable infrared 
spectra and mixture melting point gave no depression. 

The methiodide salt (m.p. 250-251') of this compound 
was also identical with XII. 

Anal. Calcd. for C26H42IN02: C, 58.24; H, 8.21. Found: 
C, 58.20; H, 8.14. 

Reduction of la-pyrrol idinomethyl t~tost~one XIV to XI. 
2a-Pyrrolidinomethyltestosterone~ (0.5 9.) prepared uia 
the enamine intermediate was dissolved in a mixture of 12 
ml. of dry dioxane and 6 ml. of dry ether. This solution was 
then added over a 10-min. period to  a solution of 100 mg. 
of lithium dissolved in 50 ml. of liquid ammonia. An addi- 
tional 50 mg. of lithium was added to maintain the blue color 
for an additional 30 min. The lithium amide formed w a ~  
neut,ralized by the addition of 1.2 g. of ammonium chloride 
and the ammonia was allowed to evaporate. The residue was 
dissolved in chloroform, the solution was washed with 
water, dried over sodium sulfate and concentrated in v w o .  
The resulting solid was dissolved in a small amount of ethyl 
alcohol and treated with ethyl acetate saturated with 
hydrogen chloride; a semicrystalline substance was obtained 
which was recrystallized from ethyl alcohol-ether to yield 90 
mg. of substance, m.p. 198-200°, identical in all respects 
with XI. 

The free base of X I  (0.5 g.) was treated with sodium 
methoxide (0.3 g.) dissolved in 50 ml. of methanol for 2 
hr. The starting material was recovered quantitatively. 
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Haemultine and the Alkaloids of Haemanthus multiflorus Martyn' 
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An investigation of the alkaloids of Haemanthus muUiflorus Martyn has shown the presence of lycorine and montanine. 
No haemultine, previously reported by other workers to occur in this source, could be detected. Demethoxylation of either 
crinamine or haemanthamine with sodium and amyl alcohol affords two isomeric demethoxy derivatives (I1 and 111) as well 
as the respective dihydro compounds. 

A previous investigation of the alkaloids of 
Haemanthus multiflorus Martyn reported the 
presence of chlidanthine, haemanthidine, haemul- 
tine, hippeastrine and lycorine.28*2b Of these alkn- 

(1) Paper XXI  on the alkaloids of the Amaryllidaceae; 
previous paper, H. M. Fales and W. C. Wildman, J .  079. 
Chem., 26, 881 (1961). For a recent review of the alkaloids 
of this family, see W. C. Wildman in The Alkabida, R. H. 
Manake, ed., Academic Press, New York, 1960, Vol. VI, p. 
289. 

(2)(a) H.-G. Boit and W. Dcpke, Chem. Ber., 91, 1965 
(1958); (b) H.-G. Boit, W. DBpke, and W. Stender, N d w -  
WkSSrrschrfh, 45,390 (1958). 

loids, only haemultine was of unknown structure. 
This alkaloid, ClaH17NOs, contained a basic, 
tertiary nitrogen, one reducible double bond, one 
hydroxyl and one methylenedioxy group. The 
hydroxyl was considered t.0 be located in a five- 
membered ring and secondary since dihydrohae- 
multine was oxidized by chromic acid to a ketone 
hydroiodide showing absorption a t  5.71 (1751 
cm.-'). It was reported that haemultine waa 
obtained also from the action of sodium and n- 
amyl alcohol on either haemanthamine or crin- 
amine.% With the determination of the structures of 


