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residue from acetone 215 mg. of XIII ,  m.p. 245-247', were 
obtained, [a]:  + 130" (c 0.75 in chloroform; CY + 0.98') 
A::: 243 mp ( E  10,700); A:::' 5.67 p, 5.78 p. 

Anal. Calcd. for C23Hzs04Se: C, 61.74; H, 6.31. Found: 
C, 62.00; H,  6.53. 

Deacetylation of XI11 to XIV. A total of 200 mg. of XI11 
was refluxed in 30 ml. of 2T0 methanolic potassium hy- 
droxide for 75 min. The reaction mixture was neutralized 
with 1 ml. of acetic acid, diluted with chloroform, washed 
with water, and concentrated to dryness in vacuo. From ace- 
tone 81 mg. of yellow crystals of XIV, m.p. 209-211', were 
obtained. By repeated recrystallization from acetone the 
melting point was raised to 213-214OC. + 638" (c 
0.58 in chloroform: 01 + 3.68") 258 mp ( E  5200); 292 
mp ( E  3500); 325 mp (shoulder) (E 2700) A,,, (ethanolic 
KOH): 314 mp ( E  6950); A:::' 2.96 p (hydroxyl) 6.35 p, 
6.41 p. 

-4nal. Calcd. for C19Hz40gSe: C, 62.80; H,  6.66; Se, 21.73. 
Found: C, 62.58; II, 7.25; Se, 21.28. 

A1~4-Cholestadiene-S-one (IV) from ~eleno-A~~~-cholesta- 
diene-%one (VI I ) .  To 200 mg. of VI1 in 15 ml. of benzene 
there was added 3 g. of Raney nickel in 6 ml. of ethanol. 
The mixture was refluxed for 5 hr., filtered from nickel, 
washed with water, and concentrated to dryness in  vacuo. 
The colorless residue (178 mg.) was chromatographed on 
alumina. Fractions obtained with hexane-benzene solvent 
mixtures in order of elution were: (a) crystalline mixtures, 
m.p. range 40-55 "C., of A4-cholesten-3-one, cholestan-3-one, 
and/or coprostan-3-one. These mixtures exhibited ultra- 
violet maxima a t  240 mp (E 3000) and an infrared band a t  
5.82 p (3-keto). They were not further purified; (b) several 
crystalline fractions, m.p. range 88-95', which upon re- 
crystallization from methanol yielded 25 mg. of IV, m.p. 
108-110", [a]?  + 29.3" (e 0.82 in chloroform), 244 
mp, ( E  12,500), A:::"' 6.01 p, 6.15 p, 6.24 p (A1s4-3-keto). 

Anal. Calcd. for C27H420: C, 84.75; H,  11.07. Found: 
C, 84.62; H, 10.92. 

Pyrolysis of selen~-A~~~-cholestadiene-S-one (VII). A total of 
500 mg. of VI1 was heated to 350-370°C. a t  1 mm. pressure 
for 30 min. The odor of H,Se was detected. The reaction 

mixture was diluted with chloroform, filtered from 65 mg. of 
metallic selenium (7774 of theory), washed with water, and 
concentrated to dryness in  vacuo. The residue was chroma- 
tographed on alumina. With hexane-benzene solvent mix- 
tures several crystalline fractions, totalling 150 mg., m.p. 
range 65-75 "C., were eluted. All fractions exhibited ultra- 
violet maxima at  240 mp and 280 mp (in ethanol) of varying 
intensity. In the earlier fractions the 240 mp maximum, in 
the later fractions the 284 mp maximum, was the stronger. 
Repeated recrystallizations of various fractions did not 
yield material exhibiting one or the other maximum ex- 
clusively. 

Hydrogen peToxzde oxidation of seleno-I-dehydro-testosterone 
acetate (VIII)  to  selenoxide XVIII at room temperature. 
To 100 mg. of VI11 in 1 ml. of acetic acid was added 0.15 
ml. of 50% hydrogen peroxide. The solution was kept a t  
room temperature for 20 min. and then diluted with water 
until precipitation occurred. The precipitate was collected 
and upon crystallization from acetone yielded 43 mg. of 
crystalline XVIII, m.p. 150-155". By recrystallization 
from acetone the melting point was raised to 155-157' (with 
some dec.); [ 0 1 ] :  - 44" (e 0.51 in chloroform: 01 - 0.22') 
A::x 248 mp (E 11,500); A:::' 5.76 p;  6.02 p, 6.14 p, 6.23 p .  

Anal. Calcd. for C21H2sOjSe: C, 57.40; H, 6.42; Se, 17.97. 
Found: C, 57.72; H, 6.50; Se, 21.91. 

A solution of 40 mg. of XVIII in 10 ml. of ethyl acetate 
was shaken with a lOy0 aqueous solution of sodium bisul- 
fite. Upon evaporation of the solvent 32 mg. of VIII, m.p. 
148-152", were isolated. 
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Flavothebaone trimethyl ether methine ( C28H3106N), on heating with alcoholic potassium hydroxide suffers molecular 
rearrangement to a pseudomethine (C27H3&&), acetolysis, and further Hofmann degradation of which affords derivatives 
of 1,2,7,10-tetramethoxychrysofluorene. On the basis of these results and of spectral data a complete structure is allotted to 
the pseudomethine. 

In part I of this investigation,% flavothebaone 
trimethyl ether methine was shown to contain an 
aromatization-blocking group, presumably the qui- 
no1 dimethyl ether nucleus a t  C14 of the phenan- 
threne skeleton, and the part-structure (I) was al- 

lotted to  flavothebaone. Further confirmation of 
the presence of the substituent a t  CI4 is provided 
by the fact that the 7,8-double bond in the tri- 
methyl ether methine does not migrate into con- 
jugation with that a t  position 9,lO- when the 
methine is heated with alcoholic potash (contrast 

(1) An account of part of the work of J. Dominguez (D. the behavior of a-codeimethine [III4 and 
Phil. thesis, Oxford, 1953) and J. P. Ringe (Ph.D. thesis, 
Aberdeen, August 1956). 

(2) K. W. Bentley, J. Dominguez, and J. P. Ringe, Chem- 
istry and Industry, 1353 (1956). 

(3) K. W. Bentley and J. Dominguez, J .  Org. Chem., 21, 
1348 (1956). 3245 (1955). 

thebainone methine [III]6. Under these conditions 
___- 

(4) L. Knorr and S. Smiles, Rer., 35, 3009 (1902). 
(5) K. W. Bentley and H. M. E. Cardwell, J .  Chem. Soc., 
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the trimethyl ether methine, C28H3105N1 which 
contains no C-CH, group, is converted into a 
pwudomethine, C27Ha305;?J, which contains one 
C-CH, group and one saturated carbonyl group 
(infrared band at  5.83 p, 1717 cm.-l). The ultra- 
violpi spcctrum of this base (Fig. 1) is styrenoid, 
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FIG. 1. - (A)  Flavothebaone trimethy! ether; 

-I_ (B) Flavothebaone trimethyl ether G-methine; 
- - -_-  Flavothebaone trimethyl ether mrthine; . . . . . 
a-Codeimethine; - - . - Piperonylideiie flavothebaone 
trimethyl ether $.-methine. 

but is different from those of the rnethine and a- 
codeiinethine (II), from which me may conclude 
that the double bond is conjugated with the quinol 
dimethyl ether rather than the veratrole nucleus. 
This double bond must be heavily substituted or 
otherwise sterically hindered as reduction of the 
+methine cannot be effected catalytically or with 
sodium amalgam. Reduction can be accomplished 
with sodium, liquid ammonia, and 2-ethoxyethanol, 
but several changes occur and these are discussed 
later. The $-methine contains a reactive methylene 
group and condenses with piperonal to give a pi- 
peronylidene derivative (ultraviolet spectrum Fig. 1 ; 
carbonyl absorption band 5.97 p, 1G75 cm.--l), 
and this piperonylidene derivative contains no 
C-CHs group, indicating that the +methine it- 
self contains the system --CQ-CH3. In contrast 
t o  the $-methine the rnethine cannot be condensed 
with piperonal. 

That aromatization is no longer blocked in the 
+-methine is demonstrated by the fact that the 
acetolybis of the methiodide affords an optically 
inactix-e aromatic substance (Compound B), C2,- 
&Os. The same substance together with Com- 
pound C (C22H2204) and Compound Id (CZ~H~OOJ  
and undegraded base, was obtained by the dry- 
distillation of' the +methine methohydroxide. 
These three nitrogen-free products were also ob- 

tained by the dry-distilIation of flavothebaone tri- 
methyl ether methine methohydroxide; doubtless 
prior conversion to the +methine methohydroxide 
occurs under the strongly alkaline conditions of 
this reaction, a i-iew supported by the fact that the 
base recovered from the products of degradation 
was found to be the +methine. 

Compounds ]El, C, and D (the compositions of 
which are supported by molecular weights deter- 
mined by the crystallographic method) are all op- 
tically inactive, and all have the same character- 
istic ultraviolet spectrum (Fig. a), which is very 
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FIG. 2. - Compound D; - - - - -  Compound C ;  
. . . . . CompoundB. 

similar to those of p- but not a-phenylnaphthal- 
enes6 and in accord with such an aromatic formula- 
tion all three compounds form complexes with 
lj3,5-trinitrobenzene, 2,4,G-trinitrotoluene, and pic- 
ric acid. The simplest of these compounds, Com- 
pound D C21H2004, has one carbon atom more than 
a tetramethoxy-p-phenylnaphthalene, C2aH2004, and 
the only logical formula for this substance is that 
of a tetramethoxybenzofluorene. Comparison of the 
spectra of Compound D and the three benzofluo- 
renes' and allowing for the fact that methoxyl 
groups decrease the intensity of strong bands and 
increase the itensity of weak bands, thus effecting a 
general smoothing out of the spectra, there is a 
strong similarity between the spectrum of Com- 
pound D and those of 1,2- and 2,3-benzofluorene. 

If the quinol dimethyl ether nucleus a t  C14 in 
flavothebaone trimethyl ether methine is assumed 
to retain that position throughout the degradations 
leading to Compound D only two structures need 
he considered for this substance, namely (TV, R 
= H) and (V, R = H). Compound B, CZ~HZZO~,  can 

(6) R. A. Friedel, RI .  Orchin, and 1,. Reggel, J .  Am. Chem. 

(7) RI. Orchin and R. A. Friedel, J .  Am. Chem. Soc., 71, 
SOC., 70, 199 (1948). 

3002 (1949). 
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be converted into Compound D, C21H2004, by heat- 
ing with alkalis, during which process one molecular 
equivalent of acetic acid is liberated; Compound B 
can thus be allotted the structure (IV, R = CO- 
CH3) or (V, R = COCH3) and the hydrolysis of a 
9-acetylfluorene in alkalis is unexceptional. 

Compound C has been shown to be methyl-D 
L e .  (IV, R = Me) or (V, R = Me) since it is ob- 
tained when Compound D is heated with sodium 
methoxide and anhydrous methanol, following the 
method of Schoen and Becker.s Compound C does 
not give acetic acid on oxidation by the Kuhn- 
Roth procedure, presumably because it is oxidized 
to formic acid and the fluorenone. We have been 
unable to introduce groups larger than CHa into 
Compound D, and an attempt to  prepare Com- 
pound B by the action of potassium ethoxide and 
ethyl acetate on Compound D afforded only the 
corresponding fluorenone, which doubtless arises 
by air oxidation of the intermediate carbanion. 
The carbonyl absorption band of this substance is a t  
1703 cm.-' and this may be compared with 1702, 
1718, and 1712 cm.-l given by Bergmann and 
Pinchasg for the 1,2,- 2,3-, and 3,4-benzofluorenones, 
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(8) K. L. Schoon and E. I. Beclrer, J .  Am. Chem. SOC., 77, 

6030 (1955). 
P (9) E. D. Bergmann and S. Pinchas, J. Chim. Phys., 
49, 537 (1952). 

and 1709, 1712, and 1719 cm.-I given by Josien 
and FusonlO for the same three compounds; Com- 
pounds B, C, and D may thus with confidence be 
formulated as derivatives of 1,2-benzofluorene. 

These results allow a virtually unambiguous as- 
signment of structure to flavothebaone trimethyl 
ether +methine. As in other cases in the morphine- 
thebaine group of alkaloids the extrusion of the 
nitrogen-containing side-chain during the acetolysis 
of the +methine piethiodide indicates that this 
chain occupies an angular position, and the struc- 
ture (VI) can be confidently adopted for this base. 
The alternative structure (VII) contains an a- 
codeimethine chromophore and would also be ex- 
pected to undergo transformation into an a,P-un- 
saturated ketone under the strongly alkaline con- 
ditions of the conversion of the methine into the 
+methilie, and the structure (VIII) contains a 
stilbene system. 

The placing of the double bond as shown in (VI) 
is supported by the resistance of the $-methine to  
hydrogenation, by the ultraviolet spectrum (Fig. l), 
and by the presence in the infrared spectrum of the 
+methine and in the spectra of its derivatives of an 
absorption band a t  about 12.15 p (820-825 cm.-') 
that is not present in the spectra of other deriva- 
tives of flavothebaone. This band is however pres- 
ent in the spectra of fourteen other derivatives of 
thebaine containing a trisubstituted double bond, 
and is attributed to the out of plane hydrogen bend- 
ing of C=CH-. 

With the allocation of the structure (VI) to the 
$-methine the compounds B, C, and D are seen to 
be ll-acetyl-1,2,7,10-tetramethoxychrysofluorene 
(IV, R = Ac), 11-methyl-1,2,7,10-tetramethoxy- 
chrysofluorene (IV, R = CH3), aiid 1,2,7,10- 
tetramethoxychrysofluorene (IV, R = H), re- 
spectively. 

The primary product of the degradation of the 
$-methine methohydroxide is presumably the ace- 
tyl compound (IV, R = COCH,), and this is in 
part hydrolyzed under the alkaline conditions to 
(IT, R = H), which is the sole nitrogen-free prod- 
uct if the methine or +methine methiodide is 
heated with sodium cyclohexyloxide in boiling 
cyclohexanol. If, however, this reaction is modified 
and the methine or #-methine quaternary salt is 
heated with potassium hydroxide in cyclohexanol 
the formation of Compound D is accompanied by 
the production of an optically active substance, 
Compound E. 

Compound E has the composition Cz5H2605, con- 
tains an unreducible styrenoid or stilbenoid chro- 
mophore and an a,P-unsaturated ketone system 
(infrared band at  5.99 p,  1670 cm.-'), and may be 
reduced to a dihydro derivative C25H2806 that still 
contains these two systems (carbonyl band at  5.99 
p, 1670 cm.-I). The transformation of the #-meth- 

(10) M. L. Josien and N. Fuson, Compt. Rend., 236, 1879 
(1953). 
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ine into Compound E is accompanied by an inver- 
sion of the sign of optical rotation ([.ID changes 
from +185.5' to -292.5') and such a large change 
suggests that one or more centers of dissymmetry 
have been modified. Reduction of Compound E 
results in a change of [a]= from -292.5' to -67.8' 
indicating that reduction of a double bond alp to a 
center of dissymmetry has been effected. Com- 
pound E is not the simple product of exhaustive 
methylation of the +methine, Le . ,  the vinyl com- 
pound (IX) , which has been obtained in a different 
way" and has the same sign of rotation ( [a] , ,  
+142') as the parent base. These facts, coupled 
with our failure to  convert Compound E into B, 
C, or D, suggest the structure (X, R = CH=CHz) 
for this substance, and the structure (X, R = Et) 
for its dihydro-derivative;l2 the fully substituted 

Me0 % 
Me0 --$& OMe 

Xa 

double bond u-ould be expected to  resist catalytic 
hydrogenation. 

IX X 

"':q 
H2C < 
CH3CO 

Me0 '% \ / -0Me 

XI 

A very small amount of yet another nitrogen-free 
product was obtained during the dry-distillation 
of the $-methine methohydroxide. This substance 
(which we have called Compound F) is optically 
active, has the composition C24H2405, contains one 
C-CHs group and only three methoxyl groups, 
has a styrenoid ultraviolet spectrum, and is a sat- 

(11) K. W. Bentley, J Dominguez, and J. P. Ringe, Part 
IV of this seiies, J. Oig. Chem., 22, 422 (1957). 

(12) Compound E and Dihydro-Compound J i  were oiigi- 
ndly allotted the structures (Xa, R = CH=CH,) and 
(Xa, R = Et) respectively (ref. 2 above). These structures 
are equally in accord with the chemical facts, but no rational 
mechanism for the production of such compounds from the 
+methine clan be advanced. 

urated ketone(infrared bands at  5.84 p ,  1720 cm.-'). 
An insufficient amount of this material was ob- 
tained to permit further examination, but we be- 
lieve that Compound F has the structure (XI). 
(It has been shown that the tendency to form the 
thebenone type of cyclic ether system during thfi 
dry-distillation of methohydroxides in the morphine 
group is so strong that a methoxyl group at) position 
4 may suffer demethylation.13) 

Satjsfactory mechanisms may be advanced for 
the production of all of the above nitrogen-free 
products Croni the $-methine methohydroxide as 
f ollotvs. 

(a) A proton is extracted from the $-methine salt 
as shown in (XII), and the resulting carbanion 
eliminates ethylene and trimethylamine by the 
concerted process shown in (XII) -, (XIT'), 
finally giving Compound B (XIr). 

(b) Hydrolysis of a portion of Compound B 
affords Compound D (XYI) . 

(c) At the same time some of the methohydroxide 
loses methanol, giving the $-methine base, which 
is recoyered from the products of the degradation. 

(d) The methanol so formed effects a base-cat- 
alyzed methylation of Compound D to Compound 
C (XVIII) via the intermediate (XVII): Com- 
pound C could also arise from Compound B via the 
methylol (XT'a) .Ir-hich would suffer cleavage in 
base as shown in (XVb) + (XYII). As expected 
on the basis of either of these processes no melhyl-B 
was isolated from the products of degradation. 

(e) Trimethylamine could be eliminated from 
the carbanion resulting from the proton extraction 
shown in (XII) by an alternative process shown in 
(XIX);  the product (XX) could be further de- 
graded by alkali to give the b, y-unsaturated ke- 
tone (XXI), which through the enol would be 
readily transformed into the a$-unsaturated ke- 
tone Compound E (XXII). The only other 
reasonable product of alkaline degradation of the 
ketone (XX) would be the vinyl compound (IX). 
It may he stated at  this point that the reaction 
mixture in the degradations in cyclohexanol leading 
to Compound E rapidly becomes dark orange in 
color and then'slowly fades to a pale straw yellow. 

(f) The production of Compound B by the acetol- 
ysis of the $-methine methiodide presumably pro- 
ceeds by the process (XII) + (XIT') v i th  0,Zoe 
as the attacking ion, and the production of the 
thebenone type of compound, Compound E', pre- 
sumably involves the processes shown in (XXIII) 

As stated above, the reduction of the $-mcth111e 
v-ith sodium in liquid ammonia is complex. In 
order to keep the +methine partly in solution in 
the amnionia the reduction had to be carried oul in 
the presence of 2-ethosyethanol, xi-hich also acted 
as proton source. The pririzary reduction protlncl 

-+ (XI). 

(13) L. J. Sargrnt and 1,. E'. Small, .I. Om. Cheni., 16, 103 1 
(1951). 
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was presumably more 
the starting material, 

soluble in the mixture than 
and readily underwent fur- 

ther reduction. The ultraviolet spectrum of the prod- 
uct showed that the styrenoid double bond of the 
+methine had been reduced, and the infrared 
spectrum showed no carbonyl bands; no reducible 
double bond was found t o  be present; the analytical 
data for the base, the perchlorate and the picrate 
all indicated the composition C2+jHa503K for the 
base. This composition suggested that the base 
had lost one methoxyl group, and this was con- 
firmed by analyses of two further degradation prod- 
ucts (see below). The reduction of the styrenoid 
double bond is unexceptional and the reduction of 
the carbonyl group to -CH2- doubtless proceeds 
via the secondary alcohol followed by base-cat- 
alyzed dehydration and reduction of the resulting 
styrene, but the remoyal of a methoxyl group is not 

Me0 

XXII 

so common; usually the aromatic nucleus is re- 
duced to  a dihydro-compound. Birch has shown 
that in reductions with sodium, ammonia, and an 
alcohol the ammonia functions only as a solvent, 
t,hat the process is anionoid and proceeds by the 
a,d-addition of electrons across the benzene ring. l4 
He has shown that the reduction will tend to  be 
initiated (a) in an unoccupied position and (b) 
ortho or meta rather than para to  an alkyl group. 
Thus in the +methine (XXIV) the methoxyl group 
at  position 1 is most likely to  be lost since the 
position opposite Cz is occupied by a carbon atom 
and the positions opposite both C, and Cl0 are oc- 
cupied by methoxyl groups. The reduction may 
therefore be represented as shown in (XXIT.') -+ 
(XXV) -+ (XXVI), the last of these structures be- 

(14) A. J. Birch, J .  Chem. Soc., 430 (1944). 
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ing that of the final reduction product, which is 
thus 12-~-dimethylaminoethyl-ll-ethyl-2,7,1O-tri- 
methoxy- 5,8,12,13 - tetrahydrochrysofluorene. The 
removal of the rnethoxyl group may be likened to 
the removal of such a group during the reduction 
of hydrocotarnine to hydrohydrastinine (XXVII) 
-+ (XXIX) by sodium a i d  an alcohol ir, toluene.16 

H 
M e o w @  

M e O e  OMe 

XXIV xxv 

Et Et 

Me0 W O M e  
+ 2R0' 
-t MeOH 

OMe 
XXVIT 

dhie 
XXVIII 

Me0 
LR=$ 

0 

Et  XXIX 
+ 2 RO 8 i- MeOI-I 

xxx 
1)egrtLdatioli uf this I E W  base (which may be 

iiamed Aavothebaone trimethyl ether desmethoxy- 
desoxodihydro-$-methim) via the N-oxide follow- 
ing the method of Bentley, Ball, and Ringe,lG 
afforded the corresponding desaza compound 
(XXX, R = CH=CB2) which was reduced to the 
dihydrodesaza coinpound (XXX, R = Et). The 
analytical data for these two new compounds con- 
firmed that one methoxyl group was lost during the 
reduction of the $-methine. 

EXPERIRIE~T,~IL 

Flavothebaone trimethyl ether +methane. A mixtuie of 
flavothehaone trimethyl ether methine (35 9.) and a 2893 
solution of potassium hydroxide in 50% ethanol (600 ml.) 
was boded for 6 hr. under reflux, uith vigorous stirring, and 
allowed to cool to room temperature. The crystalline solid 

(15) D. B. Clayson, J .  Chenz. SOL, 2016 (1949). 
(I(;) K. IT Ucritley, J. C. Ball, and J. P. Ringe, J .  Chein. 

SOL,  1963 (1956). 

was collected and recrystallized from 50% ethanol, when the 
+methine was obtained as colorless irregular prisms, m.p. 
187", [CY]: +185.5" (CHC13, c 1.7), yield 2.9 g. 

Anal .  Calcd. for C27Ha306N: C, 71.7; H, 7 .3 ;  Mol. Kt., 
451. Found: C, 71.5, 71.8; H, 7.2, 7 .3 ;  Mol. Wt. (crystallo- 
graphic) 440 f 8. 

The perchlorate, prepared in and recrystallized from 90% 
ethanol, was obtained as colorless prisms, m.p. 151", [a]'$ 
+172.5 (EtOH, c 0.5). 

Anal .  Calcd. for Cz~H3,0~?T~HC1O4~H20: C, 56.8; H, 6.3. 
Found: C, 56.5; €1,6.5. 

The picrate, prepared in ethanol and recrystallized from 
2-ethoxyethanol, was obtained as canary yellow plates, m.p. 
219". 

Anal.  Calcd. for C2&30sNC~HaOiK3: C, 58.2; 11, 5 3. 
Found: C, 55.5; H, 5.6. 

The methiodide, prepared in benzene and recrystallized 
from water, was obtained as colorless prisms, m.p. 176". 

Anal .  Calcd. for C27Ha305XCHJI.H20: C, 35.0; H, 6 2 ;  
I, 20.7. Found: C, 54.8; H, 6.1; I, 20.9. 

The methoperchlorate, obtained from the methiodide and 
sodium perchlorate, was recrystallized from 50% ethanol, 
when i t  was obtained as colorless irregular prisms, m.p. 
178", [ala. $176" (50% EtOH, c 1.5). 

Anal .  Calcd. for C27H33O6X.CH3ClO4: C, 59.2; €I, 6.4; 
C16.3. Found: C, 59.2; H, 6.7; C1,6.8. 

The oxime was prepared by heating a mixture of the base 
(1 g.), hydroxylamine hydrochloride (1 g.) and u-ater (50 
ml.) under reflux for 3 hr., cooling, and neutralizing with 
aqueous sodium carbonate. It was obtained as colorless 
prisms, m.p. 227-228',   CY]^ +256" (EtOH, c 1.1), on 
recrystallization from 50% ethanol. 

Anal .  Calcd. for C27Ha,06N2: C, 68.8; H,  7.7. Found: C, 
69.1; H, 7.6. 

The piperonylidene derivative was prepared by heating 
the +methine (0.8 E.), Diueronal (0.8 g.), and a solution of 
sodium (0.1 g.j in ithahi1 (17 ml.) under reflux for 4 hr., 
during which time the mixture became red. The ethanol was 
removed in vacuo, the residue shaken with 1N hydrochloric 
acid (10 ml.) and ether (10 ml.), the aqueous layer separated 
and neutralized with ammonia. The precipitated base was 
extracted with ether, and was finally obtained as a yelloxr 
amorphous solid. [CY]:.' +307" (CHCl,, c 2.12), carbonyl 
absorption band 5.95,. 

Anal .  Calcd. for 636H37071J: C, 71.9; H, 6.3. Found, C, 
71.5; H, 6.7. 

AttemDted reduction of Ravothebaone trimethul ether $- " "  
nzethine. The $-methine was recovered unchanged after 
hydrogenation over platinum oxide in glacial acet,ic acid 
at  150"/18-28 atm., and in the presence of concentrated 
hydrochloric acid a t  temperatures up to 90". It was also 
recovered unchanged after treatment n-ith 3 % sodium 
amalgam in boiling ethanol and in dilute acetic acid, and 
after standing with sodium borohydride in ethanol and in 
pyridine for 24 hr. Attempts to reduce the carbonyl group 
by Huang-AMinlon's method yielded intractable phenolic 
bases. For reductiop with sodium and liquid ammonia see 
below. 

Acetolysis of flavothebaone trimethyl ethe? +methine naethi- 
odide. The $-methine methiodide (3.97 g.), anhydrous so- 
dium acetate (1.08 g , ) ,  and acetic anhydride (GO ml.) were 
boiled together under reflux for 1 hr., s i h r  acetale (1.07 g.) 
was added and the mixture boiled for a further 4 hr. The 
precipitated silver iodide was removed by filtration, and the 
filtrate heated in sealed tubes a t  180-190" for 48 hr. During 
the opening of the tubes agitation was carefully avoided, 
othsrwise violent evolution of a volatile substance occurred 
and much material was lost. The dark liquid was filtered 
from a small amount of carbonized material, the acetic 
anhydride removed in vacuo and the residue extracted with 
benzene. The benzene extract. was shaken with 2 9  hydro- 
chloric acid, washed with water, and dried; on evaporation 
i t  afforded the neutral fraction. A basic fraction was recovered 
from the hydrochloric acid washings by neutralization with 
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ammonia and extraction with ether. These two fractions 
were further examined as follows. 

The basic fraction. After removal of the solvent the residue 
was recrystallized from 50% ethanol, when it  was obtained 
as light brown prisms m.p. 174-177', raised to 185" on fur- 
ther crystallization. This material was identified with the 
il.-methine. 

T h e  neutral fraction. This was obtained as a dark tan on 
evaporation of the benzene solution. It was dissolved in 
benzene (100 ml.) and sufficient light petroleum (b.p. 
50-60') added to produce a slight turbidity. The resulting 
solution was chromatographed on alumina, and a yellow- 
orange band so obtained eluted with a 1 : 1 mixture of ben- 
zene and light petroleum (b.p. 50-60'). Evaporation of the 
eluate afforded a reddish oil, which, on trituration with 
ethanol gave 0.32 g. of yellow crystalline material, m.p. 
175-177". Recrystallization of this material yielded Com- 
pound B, 1l-acetyl-l,d,7,lO-tetramethoxychrysojluorene as 
yellow prisms, m.p. 178', [a] 7 0.0 (EtOH, CHCl3). 

Anal .  Calcd. for C23HzzOs: C, 73.0; H ,  5.8; OMe, 32.8; 
CHaCO, 11.4. Found: C, 72.6; H ,  5.9; OMe, 33.5; CHaCO, 
11.9. 

The 1,3,5-trinitrobenzene complex was prepared in ethanol 
and recrystallized from light petroleum (b.p. 100-120'), 
when it  was obtained as red needles, m.p. 147-148'. 

Anal .  Calcd. for C~3H2206.CsH30~N3: C, 59.0; H, 4.2; 
N, 7.1. Found: C, 59.2; H, 4.4; N, 7.3. 

The picrate, prepared in ethanol, was obtained as dark 
brown irregular prisms, m.p. 131-132'. It could only be 
recrystallized from ethanol in the presence of excess of picric 
acid. 

Anal .  Calcd. for C22H2306.CJ~30iN~: C, 57.3; H, 4.1. 
Found: C, 57.3; H, 4.3. 

Flavothebaone trimethyl ether $-methine methohydroxide. 
(a) The $-methine methiodide (83 g.) and silver oxide 

(from 93 g. silver nitrate and 500 ml. 3'V sodium hydroxide) 
were stirred together in water (6 1.) until the water no longer 
gave a precipitate with silver nitrate. The solution was fil- 
tered and the residue well washed with water. The com- 
bined filtrate and washings on evaporation afforded 69 g. 
(98%) of the methohydroxide as a reddish, viscous oil. 
A portion of this gave a quantitative yield of the $-methine 
methoperchlorate (see above) on treatment with perchloric 
acid. 

(b) Flavothebaone trimethyl ether methine methiodide 
(10 g.) in water (1 1.) was heated with 50% aqueous potas- 
sium hydroxide (75 ml.) for 6 hr. under reflux. The solution 
was cooled and shaken with ether, when a crystalline solid 
separated. This was collected, washed, and dried; yield 7.6 
g. This substance was insoluble in benzene, but readily dis- 
solved in warm water to give a strongly alkaline solution, 
which formed salts on treatment with hydriodic and per- 
chloric acids. The salts obtained in this way were identical 
with the $-methine methiodide and methoperchlorate pre- 
pared from the $-methine, and the crystalline solid must 
therefore be the $-methine methohydroxide. A solution of 
the salt in dilute nitric acid gave only a faint precipitate of 
silver iodide on treatment with silver nitrate. No difference 
was noted between the results obtained by the dry-dis- 
tillation of the quaternary hydroxides prepared in the above 
two ways. 

H o f m a n n  degradation of jlavothebaone trimethyl ether $- 
methine methohydroxide. The methohydroxide (69 g.) was 
heated in vacuo, when decomposition began a t  190" (bath 
temp.) and the temperature was slowly raised to 210" 
and maintained there for 30 min. The residue of the decom- 
position (62 g.) was thoroughly extracted with ether, leaving 
18.6 g. of insoluble polymerized material, which was not 
further studied. The combined ether extracts were washed 
with N hydrochloric acid, and in this way 13 g. of basic ma- 
terial was obtained, and from this 8.4 g. of pure +methine 
base was isolated. The acid-washed extract was washed with 
water, dried (Na~S04), and evaporated, leaving 25.2 g. of 
neutral material. 

The neutral product was dissolved in benzene (400 ml.) 
and light petroleum (b.p. 60-80') added until a faintly tur- 
bid solution was obtained, and this was then chromato- 
graphed on alumina (750 g,). Elution of the column afforded 
the following fractions. 

( a )  7.17 g. eluted by 13.5 1. of 50:50 mixture of benzene 
and light petroleum (b.p. 60-80'). 

(b) 5.7 g. eluted by 15.0 1. of 65:35 mixture of benzene 
and light petroleum. 

(c) 1.96 g. eluted by 10.0 1. of 80:20 mixture of benzene 
and light petroleum. 

(d) 6.06 g. eluted by 16.0 1. of benzene. 
(e) 2.25 g. eluted by benzene containing up to 10% of 

chloroform. 
Fraction (a) on repeated fractional crystallization from 

methanol afforded Compound D, m.p. 150-152' and a small 
amount of Compound C, m.p. 174-175'. Fraction (b) yielded 
Compound D and larger amounts of Compound C, together 
with a small amount of Compound B, m.p. 178-179'. 
Fractions (c) and (d) afforded principally Compound B and, 
from the mother liquors of the recrystallization of this, a 
very small quantity of Compound F, m.p. 220-235". Fraction 
(e) consisted only of intractable material. 

Compound B. This substance, ll-acetyl-1,2,7,10-tetra- 
methoxychrysofluorene, was obtained as yellow prisms, 
m.p. 178-179", [a]? 0.0" (EtOH, CHCla) on recrystalli- 
zation from methanol, mol. wt. 380 f 7. It was shown b y  
mixed melting point of the parent compound and of its com- 
plexes with 1,3,5-trinitrobenzene and picric acid, t o  be iden- 
tical with Compound B prepared by the acetolysis of flavo- 
thebaone trimethyl ether $-methine methiodide. 

Compound C. This substance, which has been shown to be 
l,d,7,l0-letramethoxy-ll-methylchrysojluorene, was obtained 
as yellow rhombohedral plates, m.p. 174-175', [a]  0.0" 
(EtOH, CHCl,), on recrystallization from methanol or light 
petroleum (b.p. 100-120'). 

Anal .  Calcd. for Cz2HzzOa: C, 75.4; H, 6.3; mol. wt. 350. 
Found: C, 75.1; H, 6.2; mol. wt. (crystallographic) 348 f 4. 

The 1,3,5-trinitrobenzene complex, prepared in ethanol 
and recrystallized from the same solvent, was obtained as 
deep red-brown prisms, m.p. 171". 

Anal .  Calcd. for C22H2204.C6H306N3: C, 59.7; H, 4.4; N, 
7.5. Found: C, 59 9; H, 4.5; N, 7.5. 

The 1,4,6-trinitrotoluene complex, prepared in and re- 
crystallized from ethanol, mas obtained as dark red prismp, 
m.p. 130-131". 

Anal .  Calcd. for C25H2204CiHs06N3: C, 60.2; If, 4.7; 
N, 7.3. Found: C, GO 1; II, 4.5; N, 7.0. 

The picrate, prepared in ethanol, was obtained as dark 
kirown prisms, m p. 147-148". It could not be recrystal- 
L e d  from ethanol except in the presence of picric acid. 

Anal .  Calcd. for C22H2204 CbH306N3: C, 58.0; H, 4.3; 
X, 7.3. Found: C, 58.0; H, 4.3; N, 7.3. 

Compound D, which has been shown to be 1$,7,10- 
tetramethoxychrysoJEuorene, was obtained as almost colorless 
prisms, m.p. 159" with a transition to colorless needles a t  
135', from ethanol (the needle form is obtained initially on 
cooling the hot alcoholic solution) and as yellow prisms, m.p. 
152' from light petroleum (b.p. 100-120"). The identity of 
the two forms was demonstrated by the infrared spectra in 
chloroform and in carbon disulfide solution. 

Anal .  Calcd. for C21H2004: C, 75.0; H, 5.9; mol. wt., 336. 
Found: C, 74.8; H, 6.0; mol. wt. (crystallographic) 333 f 
6. 

The lIS,5-trinitrobenzene complex, prepared in ethanol and 
recrystallized from isobutanol, was obtained as red needles, 
m.p. 182". 

Anal .  Calcd. for C Z I H Z O ~ ~ . C B H ~ ~ ~ N ~ :  C, 59.0; H, 4.3; 
N, 7.6. Found: C, 59.3; H, 4.5; pi, 7.3. 

The d,4,6-trinitrotoluene complex, prepared in and re- 
crystallized from ethanol, was obtained as deep red needles, 
m.p. 139". 

Anal .  Calcd. for C ~ l H ~ ~ 0 4 ~ C i H ~ O ~ N 3 :  C, 59.6; H, 4.4; N, 
7.5. Found: C, 59.6; H, 4.5; 9, 7.3. 
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The picrate, prepared in ethanol, was obt,ained as dark 
brown needles, m.p. 173". This complex could only be re- 
crystallized from et'hanol in the presence of picric acid. 

Anal. Calcd. for C Z ~ H ~ O O ~ . C ~ H ~ O ~ P \ T ~ :  C, 57.3; H,  4.1; N,  
7 .4Found:C,57.1;H,4.1;N,7.2.  

Compound F ,  presumed to be I ,P-ankydro-Il-acetyl-l2-/3- 
hydrorcyethyl-I- kydroxy-~, ,Y,I0- t i imethoxy-lR,IS-dihydroc~rys-  
ojluorene, was obtained as colorless plates, m.p. 247-248", 
[CY]? $764" (CHCls, c 1.98), on sublimation and recrys- 
tallization from methanol. 

Anal. Calcd. for CZ4H2,,05: C, 73.5; H, 6.1; (3) Oble, 
23.8, (1) C-CH3, 3.8. Found: C, 73.6; €1, 5.8; Oble, 26.0; 

Conversion of compound B into compound D .  A mixture 
of Compound B (0.15 g.) ,  sodium ethoxide (from 0.05 g. 
sodium and 3 ml. ethanol j, and ethanol (12 ml.) was heated 
under reflux on t,he water bath for 2 hr. On cooling t,he mix- 
ture yellow prisms, m.p. 154-158', separated. These were 
collected and recrystallized from ethanol, when Compound 
D (identified bj- infrared spectrum), m.p. 158-159", was ob- 
tained. Anot'her substance, ha,ving the properties of sodium 
acetate, mi! obtained from the mother liquors. 

Conversioii of compound D into compound C. Compound 
D (200 mg.) was added to a solution of sodium (20 mg.) in 
anhydrous methanol (12 ml.) and t,he mixture heated in a 
sealed tube for 16 hr. a t  210". The contents of the tube n-ere 
poured into water, t,he mixtui,e acidified with dilute hydro- 
chloric acid, and extracted with benzene. The benzene ex- 
t'ract was washed with m t e r  and dried over sodium sulfate, 
concentrated to 15 ml., light pet,roleum was added until a 
faint!. turbid solution wa.s obtained, and this was chroma- 
tographed on alumina. A blue fluorescent band \vas eluted 
with a 1 :1  mixture of benzene and light petroleum (b.p. 
50-60") and with benzene. Evaporation of the eluates 
afforded a yellow oil, which crystallized from methanol to 
give 30 mg. of Compound C as yellow prisms, m.p. 174- 
175O, undepressed on mixing Kith Compound C obtained 
by the Hofmann degradation of the $-methine methohy- 
droxide. The 1,3,5-trinitrobenzene complex %-as obtained 
as deep red prisms, m.p. 171' alone or mixed with the au- 
thentic complex of Compound C. 

Allem,pterl conversion qf conapound D into com,pound B. 
Dry methanol (1.5 nil.) was added slowly to pop-dered po- 
tassium (0.07 g.) in dry ether (10 ml.), and the mixture 
finally eva.porated tJo dryness in vacuo, the temperature be- 
ing raised l o  150," After cooling dry ether (25 ml.) was 
added t o  the potassium ethoxide, followed by Compound 
1) (0.5 g.) and dry ethyl acetate (0.4 g.) and the mixture, 
which rapidly turned dark bran-n-green, n'as refluxed for 
(i hr. The ether was evaporated and water added to the res- 
itluc, the dwk brown aniorphow material was collected, 
\\.asheti with .ir.aic.r, dried, dissolved in benzene, and chro- 
matographed on alumina. Fractions were eluted wit'h ben- 
zene and with benzene containing 2c?, of chloroform. The 
former solvent elut,ed a blue fluorescent band and from the 
eliiate 0.12 g. of Compound D was obtained. A deep red band 
was eluted by benzene-chloroform and the eluate afforded 
0.15 2. of 1,2,7,10-tetramethoxy-ll-oxochiyso$uorene, ob- 
tained as orange needles, m.p. 186" on recrysta,llization 
first from ethanol and finally from light petroleum (b.p. 
100-1200). 

Anal. Calcd. lor CPIHIEOL: C, 72.0; H, 5.1. Found: C, 
71.9, 72.2;H, 5.0,5.1. 

This substance gives an intense blue solution in coricen- 
trated sulfuric acid. No other crystalline material could be 
recovwcd from the alurnina. 

Pla~~othebaone trimethyl ether inethir~e melhohydroxide. 
f~'la.vothebaonc trimethyl ether methine methiodide (25 g.) 
and silver oxide (from 28.1 g. silver nitrate) were stirred 
together in water (2 1.) until the aqueous solution no longer 
gave a precipitate with silver nitrate. The solution was fil- 
tcred and the filtrate and washings evaporated to dryness 
in  I ~ U C L L O  below 50n, when the methohydroxide \vas ohtailled, 
vicld 20.1 g. Thc  i / i e h p e /  chlorate was obtained on addition 

C-CHq,3.8. 

of perchloric acid to a solution of the methohydroxide (1 g.) 
in m-ater (20 ml.). On recrystallization from 50% ethanol it 
was obtained as light yellow prisms, m.pd 234-235". The 
ultraviolet spectrum (Amax 2700 and 3100 A :  emax 4476 and 
1841) and the infrared spectrum (carbonyl band 6.96 LL, 

1678 cm.-1) showed that this ie a true derivative of the 
methine, and that conversion to the $-niethinr has not 
taken place). 

6.2. Found: C. 60.1: H. 5.6: C1, 6.5. 
Anal. Calcd. for C28H3106?;.CHsC104: C, 60.4; H, 5.9; GI, 

Hofmann degradation of j5hothebaone trimethyl ethw methine 
methohydroxide. The methohydroxide (19.0 g.) was deconi- 
posed a t  180-190" and the temperature s lo~dy raised to 220' 
over 1 hr. The residue of the decomposition (17 g.) was 
separated into the follox-ing fractions: 

(a) Polymerized mat,erial(3.5 g.). 
(b) Basic material (4.15 g.) from TThich only flavothebaone 

(c) Neutral material (8.6 g.). 
The neutral material in benzene (150 m1.j and light pc- 

troleuin (b.p. 60-80") (100 ml.) was chromatographed on 
alumina (250 6.). 14 tot,al of 6.72 g. of mat,erial m s  eluted 
from the column with solvents var5-ing in composition from 
1 : 1 benzene-light petroleum (b.p. 60-80") to benzene con- 
taining 5% of chloroform as in the chromatographic sep- 
aration of the products of the degradation of the +-methine 
methohydroxide. Compounds 13, C, and D were recovered 
from the eluates. No other crystalline product could be 
isolated. 

Hofniann degradation of JEavolhebaone trimefhyl ether 
methine methiodide by Xosettiy'sl7 method. Flavothebaonc 
trimethyl ether methine methiodide (40 9.) 11-as added in 
portions over 30 min. to a boiling stirred solution of sodium 
(10 9.) in cyclohexanol (500 mi.) under an atmosphere of 
nibrogen. The solut,ion became dark orange, but the color 
faded to straw yellow progressively as the solution mas boiled 
for 3 hr. The cyclohexanol n-as removed by steam dis- 
tillation leaving a suspension of oily droplets, that solidified 
on cooling. T t e  solid was collected and dissolved in ether 
to  give a dark brown solution that became yellol\- on shaking 
wit'h aqueous Eodium dithionite. The ether solut'ion TYas 
11-ashed twice with dilute hydrochloric acid, once 71-ith water, 
and dried. The acid washings 011 neutralization with am- 
monia afforded an intractable yellow base that vcly readily 
darkened on exposure to the air. This may consist of par- 
tially demethylated $-methine. 

The ether extract on evaporation aflordcd a brownish- 
yellow gum (20 g. )  that partially crystallized on trituration 
\yit,h ethanol (100 ml,). The solid was collected and re- 
crystallized from ethanol, when it was obtained l i s  h r o m  
needles, m.p. 150--151". I t  was pnrificd by dissolving iii 
benzene and passing through a short column of alumina, 
after which Compound-D was obtained as colorless prisms, 
m.p. 159", undepreseed on mixing with RII authentic speci- 
men. 

The mother liquors from the isolation of Coinpound 
were evaporated and the residue dissolved in a 1 : 1 mixture 
of benzene and light, petroleum (b.p. 60-80') and chroma- 
tographed on alumina. From t,he eluates the only crystalline 
substance that could be isolated mas Cornpourid I). A con- 
siderable amount of the high-boiling by-product previously 
obtained in this type of degradation, l8'lg was recovered. 

Repetition of the above degradation using flavot'hebaone 
t,rimet,hyl ether methine methiodide (40 g . )  and a hot solu- 
tiou of potassium hydroxide ( 2 3  g,)  in cyclohexanol (500 ml.) 
and water (20 ml.) a.fforded 25 g. of crude neutral material, 
which on recrystallization from ethanol yielded Compollnti 
E (3.3 g.)  as whit,e needles, m.p. 1M0, [CY]? -292.5" 

trimethyl ether +-methine, m.p. 187", could be obtained. 

(17) Mosettie: and LIeitzner, J .  A n a .  Chenz. Soc.., 5 6 ,  2738 
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(CHC13, c 1.70). Amax 2250, 2650, and 3050 A; emax 31,750, 
17,830, and 7244. 

Anal .  Calcd. for CZ~HZBO~:  C, 73.9; H, 6.4; Found: C, 
74.0, 73.6; H ,  6.4, 6.3. 

Evaporation of the mother liquors from the recrystalliza 
tions of Compound E followed by chromatographic sepa- 
ration of the residue afforded ultimately l g. of Compound D 
and a further 0.5 g. of Compound E. Further quantities of 
Compound D must have been contained in the several in- 
tractable fractions as these gave the trinitrobenzene com- 
plex of this compound (m.p. 180") on treatment with 1,3,5- 
trinitrobenzene 

Hofmann  degradation of jlavothebaone trimethyl ether $- 
methine methiodzde by Moset t ig 's  method. Flavothebaone tri- 
methyl ether $-methine methiodide (10 g.) was degraded as 
above by heating with a solution of sodium (3 g.) in cyclo- 
hexanol (125 ml.) and water (15 ml.). From the products of 
degradation 0.52 g. of pure Compound E TVW recovered. 

Hydrogenation of Compound E. Compound E (0.4 g.)  in 
glacial acetic acid (10 ml.) was shaken with hydrogen at 
room temperature and pressure in the presence of platinum 
oxide (0.06 g.)  when one mole of hydrogen was absorbed in 
10 min., after which absorption ceased. The catalyst was re- 
moved, the filtrate concentrated in vacuo and water added. 
The product was collected and washed with water, yield 
quantitative. Recrystallization of the product from ethanol 
afforded dzhydro-Compound E as colorless needles, m.p. 

and 3050 A, smax 22,390, 12,880, and 4677. 
Anal .  Calcd. for C Z ~ H Z ~ O ~ :  C, 73.5; H, 6.9. Found: C, 73.6, 

73.3,73.5;H, 6.9,6.9,6.8. 
Reduction of jlavothebaone trimethyl ether +methine with 

sodium and liquid ammonia. 24 solution of flavothebaone tri- 
methyl ether $-methine ( 5  g.) in 2-ethoxyethanol (100 ml.) 
was added with stirring to liquid ammonia (500 ml.) in a 
1 liter Dewar flask. Thin slices of sodium (12 g.)  were added 
over a period of 30 min. after which a permanent blue color 
developed. This color was discharged by the addition of a 
small quantity of ethanol and the solution was then popred 
into water. The reduction product was extracted with ether 
to give the crude base as a yellow oil; this was dissolved in 
ethanol and converted into the perchlorate. The base was re- 
covered from a hot solution of the recrystallized perchlorate 
by the addition of dilute aqueous sodium carbonate. On 
recrystallization from 507, ethanol jlavothebaone trimethyl 
ether desmethoxydesoxodihydro-+methine was obtained as 
white prisms, m.p. 139-140", [a] :  -63.6" (CHCl,, c 
0.57). 

152-153", [a]y  -67.8' (CHC13, c 1.15). Amax 2250, 2750, 

Anal .  Calcd. for C26H3803N: C, 76.2; H,  8.6; N, 3.4. 
Found: C, 76.2: H. 8.8: N. 3.6. 

The perchlorate, prepared in and recrystallized from 
ethanol, was obtained as white prisms, m.p. 269" (dec.), 

Anal .  Calcd. for C26H3s03N.HC104: C, 61.2; H, 7.1; C1 
[ a ] y  -66.8"(CHCl,, C .  0.54). 

7.0; Found: C, 61.3; H,  6.9; C1, 7.3. 

The picrate, prepared in and recrystallized from ethanol, 
was obtained as yellow prisms, m.p. 237'. 

Anal .  Calcd. for C ~ ~ H ~ ~ O ~ N . C B H ~ O ~ N ~ :  C, 60.2; H, 6.2. 
Found: C, 60.2; H, 6.0. 

Degradation of jlavothebaone trimethyl ether desmethoxy- 
desoxodihydro-$-methine N-oxade. Flavothebaone trimethyl 
ether desmethoxydesoxydihydro-$-methine (5 g.)  and 307, 
hydrogen peroxide (10 ml.) were heated together on the 
steam bath for 30 min.; acetone was then added to form a 
homogeneous solution, which was heated for a further 10 
min. and then evaporated to dryness a t  100"/20 mm. The 
N-oxide was then decomposed by heating a t  140-150"/1.5 
mm. for 15 min., a dark brown residue being obtained. This 
was extracted with benzene, and the benzene solution washed 
with dilute hydrochloric acid and water, and dried over 
sodium sulfate. The solution was then concentrated to 10 
ml., light petroleum (b.p. 60-60") was added until a faint 
turbidity was produced and the mixture was then chroma- 
tographed on alumina. Elution of a blue fluorescent band 
with a 1 : l  mixture of benzene and light petroleum (b.p 
50-60') afforded jlavothebaone trimethyl ether desmethoxy- 
desoxodzhydrodesaza-+methine which, on recrystallization 
from methanol, was obtained as white nzedles, m.p. 144", 

Anal .  Calcd. for CZ4H2803: C, 79.1; H, 7.7; (3) OMe, 
25.6. Found: C, 79.4; H,  7.7; OMe, 26.1. 

Reduction of jlavothebaone trimethyl ether desnzethoxydesoxo- 
dihydrodesaza-$-methine. The desmethoxydesoxodihydro- 
desaza-$-methine (0.36 g.) in acetic acid (10 ml.) was 
hydrogenated over platinum oxide (0.05 g.) when 1 mol. 
equiv. of hydrogen was absorbed. The catalyst was removed 
by filtration, and the product precipitated from the filtrate 
by the addition of water, collected, and recrystallized from 
ethanol, when jlavothebaone trimethyl ether desmethoxy- 
desoxotetrahydrodesaza-+methine was obtained as white 
needles, m.p. 180-181" [a]? -76.8" (CHC13, c 0.90). 

Anal .  Calcd. for C24H3003: 78.7; H, 8.3; (3) OMe, 25.4. 
Found: C, 78.8; H, 8.3; OMe, 25.7. 
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[a]  -85.6" (CHC13, c 1.48). A,,, 2800 A, emax 6,400. 
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