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the latter is an a-glycol. As a completely analogous series of reactions has been observed 
with ergosterol resulting in the formation of ergostadiene-3 : 5 : 6-trio1 (Windaus and 
Luttringhaus, Annalen, 1930, 481, 119 ; Heilbron, Morrison, and Simpson, J., 1933, 302), 
it appears almost certain that lumisterol likewise contains a A5 : 6-ethenoid linkage. A 
detailed investigation of the new triol and its derivatives is in progress with a view to  con- 
firm this deduction. 

A further analogy between ergosterol and lumisterol is to be seen in the facile dehydrogen- 
ation of lumisteryl acetate by mercuric acetate, dehydrolumisteryl acetate, m. p. 142-143', 
being obtained (compare Windaus and Briinken, Annalen, 1928, 460, 225). 

EXPERIMENTAL. 
Lumisteryl 3 : 5-Dinitrobenzoate.-Repeated crystallisation of crude material from methyl 

alcohol-acetone (1 : 1) gave the ester as pale yellow needles, m. p. 140-141', [a]","" + 24" (I = 1,  
G = 1.1 in benzene) (Askew et aZ., Zoc. cit., give m. p. 139-141' and [a]:51 + 24" for the 3 : 5- 
dinitrobenzoate of their " sterol x " without, however, analysing this ester) (Found : C, 71.1 ; 
H, 7.7; N, 4.65. 

LztmisteroZ.-A suspension of lumisteryl 3 : 5-dinitrobenzoate (10 g.) in boiling methyl 
alcohol (120 c.c.) was treated with aqueous sodium, hydroxide (12 C.C. ; 2N), added during 20 
minutes, and the solution refluxed for a further hour. Precipitation with water and crystallis- 
ation of the collected solid from methyl alcohol gave lumisterol in needles, m. p. 116-117", 
[ a ] r  + 177.6" (I = 1, c = 1.17 in acetone) (Askew et al., Ioc. cit., give m. p. 116.5-118.5", 
[a]:'" + 176" in ethyl alcohol; Windaus, Dithmar, and Fernholz, Zoc. cit., give m. p. 118', [a];'" + 191.5" in acetone). Lumisteryl acetate separates from methyl alcohol in long needles, 
m. p. 99-loo", [a]:" + 129.6" (I = 1, c = 0.83 in acetone) (Windaus, Dithmar, and Fernholz, 
2oc. cit., give m. p. loo', [a]F + 130.5' in acetone). 

Titration of Lumisterol with Perbenzoic Acid.-A solution of lumisterol (0.609 g.) in chloro- 
form (20 c.c.) was set aside at  0" with a solution of perbenzoic acid in chloroform (50 c.c.) 
containing 0.157 g. of active oxygen : 

Time (hours) ..................... 70 95 124 192 
Atoms of 0 absorbed ......... 2-91 3.0 3.1 3.04 

Micro-hydrogenation of Lumistero2.-A comparison of the velocity of hydrogenation of 
lumisterol and ergosterol is shown in the fig. It is noteworthy that under the standard conditions 
employed, whereas with ergosterol the absorption ceases, even after heating, a t  the tetrahydro- 
stage, yet with lumisterol absorption proceeds until the equivalent of 3 mols. of hydrogen is 
absorbed. 

Lumistadienetriol Monobenzoate.-A solution of perbenzoic acid in chloroform (300 C.C. 
containing 0.82 g. active oxygen) was added slowly (1 hr.) and with constant stirring to a solution 
of lumisterol (18-7 g.) in chloroform (350 c.c.) a t  O", and the whole maintained at this temperature 
for a further 20 hrs. After removal of the solvent, an ethereal solution of the residual solid 
was washed with aqueous sodium carbonate, dried, and the ether removed. The crude solid 
was crystallised first from methyl alcohol-ether and then repeatedly from acetone, Zumista- 
dienetviol monobenzoate (1 1.2 g.) separating in prismatic needles, m. p. 185-186", [a]k4" - 68.0" 
( I  = 1, c = 1.81 in chloroform) (Found : C, 78.7; H, 9-4. C35H5,-,04 requires C, 78.6; H, 9.4%). 
With antimony trichloride i t  gives a very intense carmine coloration, which slowly changes to 
brown and finally to green. 

Lumistadienetrio2.-A solution of the benzoate (10.7 g.) in methyl-alcoholic potash (540 C.C. ; 
5%) was refluxed for 3 hours. After concentration to half-bulk, the solution was diluted with 
water, and the precipitated solid crystallised repeatedly from methyl alcohol, lumistadienetriol 
separating in clusters of needles, m. p. 180-181", [a]:" - 8.7" (I = 1, c = 5.763 in chloroform) 
(Found : C, 78.3; H, 10.9. 

The triol (0.30 g.) was set aside with a chloroform solution of perbenzoic acid (35 c.c.) con- 
taining 0-597 g. of active oxygen : 

C3,H4,0,N2 requires C, 71.1; H, 7.85; N, 4.7%) 

C,,H,,O, requires C, 78.1; H, 10.8%). 

Time (hours) ........................... 25 48 75 
Atoms of 0 absorbed ............... 1.91 1-96 1.96 

The diacetate, prepared by the acetic anhydride-pyridine method, separated from methyl 
alcohol in stout prisms, m. p. 128-130", [a]","' - 48.4' ( I  = 1, c = 1.551 in acetone) (Found : 
C, 74.5; H,  9.8. C,,H,,05 requires C, 74.65; H, 9.8%). I t  is extremely soluble in common 
organic solvents. 



Chapma?$ : Studies of t he  Beckvaa,ian Chagzge. Part I I I .  1223 
Llfnzistatetraene.-Lumisterol (2.5 g.) was added quickly to a mixture of phosphorus oxy- 

chloride ( 1  g.) and pyridine (20 c.c.), and the solution boiled for 2 minutes. The resultant 
turbidity was removed by addition of methyl alcohol, and after refrigeration over-night the 
separated crystalline solid was collected, washed with water, and dried. After several crystal- 
hations from methyl alcohol-ether, Zumistatetraene was obtained as clusters of long needles, 
m. p. 88-90°, + 298.9' ( I  = 1, c = 1.097 in chloroform) (Found : C, 8 8 . 5 ;  H, 11.2. 
C,sH,, requires C, 88.8; H, 11.2%). With antimony trichloride in chloroform the following 
colour changes were observed : crimson + dark red -+ purple _t violet _3 green. 

Dehydrolunzisteryl A cetate.-Lumisteryl acetate (4 g.) in chloroform (50 c.c.) was added to 
a solution of mercuric acetate (9.2 g.) in glacial acetic acid (100 c.c.), and the mixture shaken 
a t  room temperature for 3$ days. The separated mercurous acetate was removed, and the 
filtrate diluted with water and extracted with ether. The extract was washed with sodium 
carbonate solution and dried ; after removal of solvent it gave an oil which slowly crystallised 
from methyl alcohol, giving dehydrolumisteryl acetate in long needles, rn. p. 142-143", [.]go 
-k 226.4" (1 = 1, c = 1.02 in chloroform) (Found : C, 82-5;  H, 10.3. C30134,0, requires 
C,  82.5 ; H, 10.2%). 

Our thanks are due to Messrs. Joseph Nathan & Co., Ltd., for the gift of lumisterol, and to 
the Carnegie Trust for a scholarship which enabled one of us (P. A. S.) to participate in this 
investigation. 
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