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THE DEGRADATION OF COLCHICINE TO OCTAHYDRODEMETHOXY-
1
DESOXYDESACETAMIDOCCLCHICINE

2
Henry Rapoport, Arthur R, Williams, dJohn E, Campion,

“and Donald E, Pack
'Department of Chemistry and Chemical Engineering and the Radiation Laboratory,
University of California, Berkeley, California
ABSTRACT
Although a complex mixture of difficultly separable products is formed
on hydrogehation of colchicine (I), replacement of the methoxyl of ring C by
diméthylamino and hydrogenation of the thus formed N,N-dimethylaminocolchicide
(II) resﬁlts in a good yield of easily purified tetrahydrodemethoxycolchicine
(I11). By conversion to the mercaptole and desulfurization, the carbohyl
group is transformed to methylene giving hexahydrodemethoxydesoxycolchicine.(V).
Removal of the acetamido group is accomplished by heating with phosphorus
pentoxide in xylene and hydrogenation yields octahydrodemethoxydesoxydesaceta—
midocolchiéine (VI)e This degradative sequence veryﬂréasonably takes place
without rearrangement in the cblchicine carbon skeleton and thus affords a -

degradation product whose synthesis would establish the nature of ring C,

(& 5) Supported (in part) by Cancer Research Funds of the University of
California and (in part) by the U.S. Atomic Energy Commission,

(2) . American Cancer Society Postdoctoral Fellows, 1951.
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Henry Rapoport, Arthur R. Williams,2 John E. Campion,
" and Donald E. Pack

Department of Chemistry and Chemical Engineering and the Radiation Iaboratory,
University of California, Berkeley, California

With the synthesis of colchinol methyl ether,>’* the only remaining
portion of the colchicine molecule (I) for which a definitive proof of struc-
ture is lacking is ring C. The features yet to be established by decisive
5

chemlcal ev1dence are the seven-membered, tropoloid nature of the ring” and
the relative positions of the carbonyl and methoxyl groups .
Mach ev:.dence6 has accumulated supportlng a tropolone methyl ether formu-

lation as the most feasible structural representation for ring C. This includes

(1) Supported (in part) by Cancer Research Funds of the University of
. California and (in part) by the U. S. Atomlc Energy Comm1831on

(2) Amerlcan Cancer Society Postdoctoral Fellow, 1951,

(3) H. Rapoport A. R. Williams, and M. B. Cisney, J. Am Chem. Soc., 73,
1414 (1951).

(4) J. W. Cook, J% Jack, and J. D. Loudon, J. Chem. Soc., (1951), p. 1397.
(5) First proposed by M. J. S. Dewar, Nature, 155, 141, 479 (1945).

(6) (&) H.R. V. Arnsteln, D. S Tarbell, G. P. Scott, and H. T. Huang,
J. Am. Chem. Soc., 71, 2448 (1949); (b) G. P. Scott and D. S. Tarbell,
ibid., 72, 240 (1950 (c) W. E. Doering and L. H. Knox, ibid., 73,
828 (1951); (4) 7. W, Gook, A. R. Gibb, R. A. Raphael, and A. R.
Somerville, J. Chem. Soc., 503 (1951); (e) D. S. Tarbell and J. C.
Bill, J. Am. Ghem Soc., 14, 1234 (1952)
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spectral data,ébﬂhjdrogenation to a 'glyool,‘éa’5 and the paralielism in

6¢yds8 1ot

properties between knownltropoloid compounds and colchieine,
in several instances there are marked differences in degree. This similarity

in properties, as has beenipointed ou.t,6c is necessary but insufficient to

establish the tropoloid nature of ring C.

~ Although the carbonyl and methaxyl groups mnst be confined to the
two positions shown in structure I on the basis of mechanistic interpreta-
tion86?’7 of the rearrangements of eolchicine, only one attempm has been
made to indicate the specific position of eéach, group,9 From the similarity
of infrared spectra (in the 7 k. region) and optical rotations of colchiceine
and several isocolohicine derivatives, it was suggested that colchiceine was

a single species belonging to the iso series, and this non-tautomeric nature

~ of colchiceine could be due o hydrogen~bonding to the amide carbonyl. Thus

“the hydrexrl group of colchiceine and the methoxyl of isocolchicine oceupy

the'nosition morevproximate to the acétamido group, and this conclusion
supports ‘structure I for colehlcins. ‘ R

" We have sought direct chemical evidence for these structural features
of ring C by unambiguous degradaticn t0 compounds, the synthesis of which v
would be feasible and would establish the structure in question. The present
work reports ihe degradation to such a compound, octahydrodemethoxydesoxyb
desaoetamidocolchicine (VI), containing the intact carbon skeleton of col-

i et

(7) J. C8ch and F. §antav§;‘Colleotion Gzech Chem. Communs ., L, 532 (1949).

(8) R. M. Horowitz and G. E. Ullyot, J.Am.Chem.Soc., Z4, 587 (1952).

(9) fAlso, an X-ray diffraction study by King gnd Pepinsky (Abstracts Papers
An.Chem.Soc., 119, 33C (1951) is reported® to give structure I for
colchicine, but we could find no conclusions in the abstract.
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chicine .10

A fruitful approach to the desired compound (VI) was suggested by
the studies of Bursianll who reported the hydrogenation of colchicine and
the isolation of hexahydrodemethoxycolchicine (IV) and a vefy small amount
of what was apparently hexahydrodemethoxydesoxycolchicine (V). Since these
compounds arise by mild catalytic>hydrogenation, it is extremely probable
that no rearrangement of the original, labile carbon skeleton of ring C is
involved. In addition, they still retained a double-bond, and since the
most reasonable position for this resistant-to-hydrogenation double bond was
at the fusion of rings B and C, the sterecisomer problem would be cbviated.
However, in a recent ::'e-ex&m:i.na1;ionl2 of this work, the carbinol (IV) was
isolated only in very small yield after a laborious separation procedure,
and none of the desoxy compound (V) was detected among the hydrogenation
prodﬁcts. A | o

An attractive alternative which might markedly facilitate separation
of the hjdrogenation products was to hydrogenate the derivative in whigh
methaiyl ﬁad been replaced by amino. Non-hydrogenolyzed material now might

be easily separable by virtue of its basic propertiesn The deri&ative

(10) A preliminary report of this work appeared as a Communication to the
Editor, H. Rapoport and A. R. Williams, J. Am. Chem. Soc., 73, 1896
(1951). B

(11) K. Bursian, Ber., 71, 245 (1938).

(12) A.D. Kemp and D. S. Tarbell, J. Am. Chem. Soc., 72, 243 (1950).
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chosen for this purpose was N,N-dimethylaminocolchicide (II),lB_formed'by'
heating colchicine with dimethylamine.

' N,N-Dimethylaminocolchicide has been reported several times inthe
Literaturet®s16317 yith a m.p. varying from 203° to 207°. Although we have
prepaied this compound numerous tiﬁes, following as closely as the published
details permit the prescribed conditions of the other investigators and

also using some variations of our own, our purified material always melted

(13) - Some confusion exists in the nomenclature of this type of compound
© in which an amino group has replaced the methoxyl of colchicine.

 Zeisel (Monatsh., 9, 1 (1888) who first prepared the amino com-
pound, called it the amide of colchiceine, amide of acetylirimethyl-
colchicinic acid, and .colchicamide, and all three names have been
used by various investigators° However, we find this nomenclature
(which has its origin in the mistaken belief that colchicine was an
ester and colchiceine a carbaxylic acid) misleading, since the com=

- - pounds are distinctly basic in aqueous media, a property certainly 8 5
not characteristic of amides. Furthermore, the term colchiceinamide, 11yl
leads to difficulty in naming the compound in which carbonyl and amino
groups are interchanged. Isocolchiceinamide implies a non-existent
compound,. isocolchiceine, and the alternative colchiceineisoamide
implies an "iscamide" as opposed to a normal amide, which is clearly
not intended. For these reasons, we have adopted the name amino-
colchicide as being more suitable. The basic properties are clearly
implied, and the root name colchicide may serve quite flexibly for
any number of compounds in which the methoxyl is replaced by another
group, colchicide itself serving for the replacement by hydrogen.
This nomenclature very conveniently accommodates the iso series’ also
through isocolchicide.

() A, Uffer, Helv. Chinm. Acta, g_i, 2135 (1952).

(15) % L )Hartwell, M. V. Nadkarnl, and J. leiter, J oAm .Chem Soc°,14, 3180
1952

(16) 4. J. Ew1ns, J N. Ashley, and J. O, Harris, Brit. Patent 577 606 (1949
(17) F. Santavy, Chemo Listy, 6, 280 (1952).
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at 178—1790, That this difference in m.p.'is not due to an impurityls‘in our -
product_ is demonstrated by the fact that it Gisplayed constant properties on
crystallization from any of six different solvents, chromathraphy on alumina,
or sublimation. Also, a paper chromatogram on alumina-impregnated paper19
showed onl& one spot under ultraviolet light. Fortunately, an optieal rota=
tion has been reported,;7 and our value is in good agreement.zo On the basis
of the above data, we have concluded our campound is undoubtedly a dimorphic
form, and its characteristic ultraviolet absorption spectrum is given in Fig. 1..
Since N,N~dimethylaminocolchicide (II) was a key compound in the degra-
datioﬁ écheme, its structure was of considerable importance and was “established
by the fact that (a) hydrolysis gave colchiceine and (b) hexahydrodemethaxy=
colcﬁiciné (IV) could be cbtained by-hydrogenation.‘ The hydrolysis to col-
chiceine indicatéé the same two pOSi;ions of ring C_that‘were occupiéd by
metﬁuxyl andvcarbonyl in colchicine were now occupied by.diméthylamine and car-
bopyl;*énd the hydrogenation to IV, the same compound obtained from the hydro-
genétion of colchicine,ll’12 indicates the carbonyl group has rétained its in-
itial position. Therefore, N,N—dimethjlaminocolchicide (II) has resﬁlted through

replacement of the methoxyl of colchicine.by dimethylﬁmino,Zl

(18) A possible but highly improbable prospect that our gempound was_N-
me_thylamigocolchicide for which m.p.'s of 173-174°,"° 176-178°,17 and
230-232° 5 have been recorded was eliminated by the marked depression
exhibited in a mixed m.p. determination with authentie N-methylamino-
colchicide (m.p. 172-174°). _

(19) -+ 8. P. Datta and B. G. Overell, Biochem. J., 44, x1iii (1949); S. P.
Datta, B. G. Overell and M. Stack-Dunne, Nature, 164, 673 (1949).

(20) In this regard, it should be noted that the optical rotation is quite
variable with temperature, & not uncommon behavior for colchicine deriv-
atives. For N,N~dimethylaminocolchicide in chloroform, the specific
rotation varies inversely with the temperature to the extent of 4.19/°C.

(21) A comparison of the specific rotation of N,N-dimethylaminocolchicide

Eég3§7°5 + 465° (chlorofdnn{] and N,N-dimethylaminoisocolchicide
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As was expected, N,N-dimethylaminocolchicide was quite reactive
toward hydrogen. After an initial, rapid absorption of three moles of hydro-
gen, absorption continued af a slower but still éppreciabie rété and ceased‘
at a final value of five mblesr ‘Both three-mole and five-mole reactinnT
mixtures.wéré.exnmined and‘eéch found to cnnsist ofva neutralfand‘basic por-
tion. In nelther case could any crystalllne materlal be isolated from the
basic fraction. The neutral fraction, however, afforded hexahydrodemethaxy-
colchicine (IV) from the flvewmole reaction and tetrahydrodemethoxycolchicine
(III) from the three-mole reaction. Since the ketone appeared more promising‘
for conversion to the desoxy compound (V), the threewmole hydrogenation was
1nvestigated in detall and condltlons establlshed whlch led to a 53% yleld
of tetrahydrodemethoxycolchlclne (III), isolated via its blsulflte addition

product.

- 2 N . ' .

] 7. 520° (chloroform), unpublished work by J. B. Iavigné]‘is also
coﬁgistent with this structural _assignment according to the general-
izations of Horowitz and Ullyot® (see also Uffer, ref. 14) who find
the iso compound of a given pair to have the more negative rotation.

(22) In view of the strong evidence for the carbon skeleton of colchicine
(I) and therefore for that of tetrahydrodemethoxycolchieine (III),
we have employed the C. A. numberlng method of the parent ring
system; benzo[ajheptalene,

to locate substituents. However, the cdmmon‘nAmes as derived from
colchiecing have been used for the degradatlon products since they
are more lucid at present
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The carbonyl group of III is undoubtedly at the same p031tlon as
that of colchlclne since on hydrogenatlon both yield the carblnol (IV)
This p031tion is elther-9 or lO depending on the relative positlon of
methcxyl and carbonyl in colchlcine. The double bond that remains re31stant
to hydrogenation has been placed at the fusion of rlngs B and C since this |
p051tion seems the most hlndered toward catalyst adsorption,v However, un-
saturatlon betueen carbons 12 and 12a also might be subject to considerable
r651stance to hydrogenatlon, and although 7a=l2a appears the most reason~
able locatlon for the double bond, the 12~12a alternatlve certainly obtains
for tetrahydrodemethoxycolchiclne (III) and any of the succeedlng compounds .
Both‘fornuletlons are consietent with ﬁhe nltraviolet and infrared absorpfion
spectra (Flgs 2 and 3) which indlcate the presence of a congugate double
bond and benzene ring, and an uncongugate carbonyl.

Gonver51on to the dlm.e'bhylmercaptole23 and: desulfurization proceeded
readily and .in excellent yield to hexahydrodemethcxydesoxycolchlcine V).
Although thevoleflnlc double bond remained re81stant to catalytic hydro~
genaﬁion;'its presence was clearly denonstrated by the consumption of one
. mole of perbenzoic acid in chloroforn at Ob and isolation of a crystalline

24[

epoxide.

(23) Using the general procedure of M. S. Newman and H, M welborsky,
J. Am. Chem. Soc., 72, 4296 (1950).

(24) Although methqulated benzene nuclei react with perbenzoic acid
- [H. Fernholtz, Ber., 84, 110 (1951); S. L. Friess gt al., J. Am.

Chem., Soc., Z;J 2611 (1950), 74, 1305 (l952):7the difference in
rate as compared to the alicyclic double bond is of such great magni-
tude that there is no difficulty in isolating the one mole product in
the case of compounds V and VI. After the initial rapid reaction,
further consumption of perbenzoic acid continued but at a tremendously
decreased rate.
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- To remove the acetamido group from hexahydrodemethoxydesocycolchicine
(V), it was subjected to the action of phosphorus pentoxide in }efluxing
xylene°25 ‘Bj strict adherence to reaction conditions, reproducible results
could be obtained, and the reaction product on immediate hydrogenation ab-
sorbed one mole of hydrogen and gave octahydrodemethoxydesoxydesacetamido-
colchicine (V;)p Again, the:persistence of a double bond was shown by, con-
sumption- of one mole of perbenzoic;acid and isolation of an epoxide .-

' The ultraviolet and infrared2?

absorption spectravdf the compounds |
in. the degrédatibn_schemé are shoﬁn in Figs. 1, 2, and 3. In every case,
the.spectra are consistent with the structures presented, although they:-do
not permit a unique structure assignment (e.g., as to whether the.compoundé
are 2573(123) or 4312)0 Considering the method of degradation éﬁployed“and
theLavoidance of rearrangement, octahydrddemethomydesomydesacetamidocolchi~
cine (VI) appears to be a compound whose synthesis would establish defini-

tivaly the nature of ring C in colchicine.

(25)  J. W. Cook, W. Graham, A. Cohen, R. W. Iapsley, and C. A. Iawrence,
J. Chem. Soc., (1944), p. 322.

(26) We.are indebted to Dr. N. K. Freenan of the Radlation Iaboratory.
for the infrared spectra and helpful discussions concerning their
interpretation.
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m;m,em”

Colchicine 1), — Colchlclne (U’S P.) was purified by chromatog===

raphy'2 followed by crystalllzation from ethyl acetate, m.p°_154=155

)y mem A solutlon of pure dlmethyl- :
amine in methanol'was prepared by adding saturated methanolic potassium»

" hydroxide to dimethylanine‘hydrochloride,.purifﬂad by several crystallizaé
tions from absolute ethanol, and absorbing the ;iberated amine in methanol.
To 80 ml. of such a solution (3) was added 31.1 g. (78 mnoles.) of col-
chicine‘and the.resuiting saluﬁion wae heated in a sealed tube completely
immersed in an o:‘i."i bath at 105° for 18 hours. After cooling, the contents ”
of the tube were evaporated to a thlck syrup which was dissolved in 150 ml
of benzene and then extracted with three portlons of 2N hydrochloric acid
and two portlons of water (50 ml. each). The combined aqueous extracts,
after washing with benzene, werse made strongly alkaline with sodium hydrozlde
solution and extracted with three 100 ml. portions of benzene. Evaporation
of the washed (water) and dried benzene layers gave a residue which was
chromatographed on alumina (Merck) using benzene=chloroform (1:1) as eluent.

Crystallization of the eluted material from ethyl acetate gave 23.7 g.

(27) All meltlng points are corrected and those above 200° were taken in
evacuated capillaries; microanalyses were performed by the Micro-
- chemical Iaboratory, University of California.

(28)  J. N, Ashley and J..0 Harris, J. Chem. Soc., (1944), p. 677.
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(58 mmoles., 74% yield) of N,N-dimethylaminocolchicide, m.p. 175=177°.
2
Recrystallization gave material of m.p. 178-1790, [:] 5 + 69°4° (e, 1.03,
2
ethanol), [@J 17 4 508° (¢, 1.04, chloroform), [@J D7 5

21
chloroform) reported m.p. 204m206° 16 203=205 ,15 205=207 [9] p * 510°

+ 4650 (e, 1.00,

(¢, 0.79, chloroform). 17

- Anal, Caled. for C,.H,N.0.5 C, 67.0; H, 6.8; N, 6.8; OCH,, 22.6

23282 5 ’ ? ? 3
Found: C, 66.9; H, 6.9; N, 7.0; OCHB, 22.2.

Further chromatography on alumina, sublimation, or recrystallizatioﬁ
from ether, acetone, éthanol,,methyl isobutyl ketone, or xylene had no effect
on the properties of‘N,Nwdimethylaminocolchicide, and an alumina=-impregnated
paper chromatogram showed only one spot. A mixed melting point determination
with N-msthylamtnocolchicide  showed a depression of 20°. |

The | te, prepared with saturated ethanolic. picric acidy was re-
crystallized from absolute ethanol, m.p. 186-188°, [g] 54+ 1m° (e, 1.08,
chloroforn) . |

_égg;é Caled. for 029H31N5012: Cy 54.3; Hy 4.9; OGHB,‘14°59

Found: G, 54.3; H, 5.05 OCH,,. 14.3.

3

ture of 50 mg. (0.12 mmole.) of N,N-dimethylaminocolchicide, and 5 ml. of
0.1 N sodium hydroxide was heated on the steam bath for four hours, then
cooled, washed with 5 ml. of benzene, and acidified with one ml. of 1 N .
hydrochloric acid. The mixture was extracted with three 5 ml. portions of
chloroform and evaporation éf the combined chloroform_extracts after drying
gave a residue which was digested on the steam bath with one ml. of saturated
sodium bicarbonate solution and filtered. Acidification of the bicarbonate

solution with 1 N hydrochloric aecid and cooling several hours precipitated
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material; which was érystallized from efhyl acetate-n-butyl ether to yield
27 ng.(,07 mmole., 59%) of colchiceine; m.p. and'mixed m.p. with an authen-
tic sample, 178-1790. |
fetgéhxdgggégethg;zgglgg;g;ge (I11), — Hydrogenation of 4.0 g.
(9.7 mmoles.) of N,N-dimethylaminocolchicide in 120 ml. of glacial acetic
acid proceeded rapidly in the presence of 500 mg. of 5% palladized carbon
and 250 mg. of platihum axide at 20° and a pressure of 30 p.s.i. Three moles
of hydrogen were absorbed in about 19 minutes, and an additional 0.1 mole
in the next two minutes after which the hydrogenation was stopped and the
reaction mixture was filtered. The filtrate was concentrated under reduced
pressure, basified wifh 6 N sodium hydroxide, extracted with three 30 ml.
portions of benzene, and the separaﬁe benzene extracts were in turn extracted
with two 25 ml. porfions of 2 N hjdrochloric acid and two 20 ml. portions of
distilled water. Evaporation of the combined, dried, benzene extracts left
a yellow viscous oil which was digested for successive 30 minute'periods
on a steam bath with two 50 ml. portions of 20% aqueous sodium bisulfite and
one 50 ml. portion of water. The combined aqueous digests were basified
with potassium carbonate and extracted with four 30 ml. portions of benzene
which were then washed, dried, concentrated to 25 ml., and applied to a column
(30x 1 cm.) of - alumina (Mérgk)o Elution was accomplished with 500 ml. of
chloroform, from which on evaporation the ketone was obtained as a white
amorphous solid, 1.91 g. (5.1 mmoles., 53%). This material was of suitable .
purity for use in the degradative sequence; however,'érystallization from a
mixture of ethyl acetate and n~butyl ether (2:1) gave a total of 1.61 g.

(4 .3 mmoles., 44%) of tetrahydrodemethoxycolchicine in several crops, melting
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variously between L0-144°. A recrystallized sample melted at‘143-144°;
25 ' :
[@] o~ = 17° (e, 1.11, ethanol). -
Anal, Calecd. for 02132705Ns,_0, 67.5; H, 7.3; N, 3.8; ~OCH3, 249,
Found: C, 67.5; H, 7.3; N, 3.8; nOCHB, 24.8.

N,N-dimethylaminocolchicide in 12 ml. of glacial acetic acid was allowed to

proceed for 72 hours at 25° and atmospheric pressure with 50 mg. of 5% -
palladized carbon and 25 mg. of ;ﬂatinum oxide, at which time hydrogen ab-
sorption (4.9 moles) ceased. The neutral fraction (.21 g.), on crystalliza=-
tion from ethyl acetate gave hexahydrodemethoxycolchicine, m.p. 168-1700,
(@] 35 - 166° (¢, 1.01, ethanol) (reported m.p. 171°M ang 173°2),

fnal, Oaled. for CpHyo0N: ©, 67.2; H, 7.8; N, 3.7,

Found: C, 67.2; Hy, 7.8; N, 3.9,

A solution of 0.25 g. (0.7 mmole.) of tetrahydrodemethoxycolchicine in 5 ml.
of'glacial acetic acid was hydrogenated over 10 mg. of platinum oxide and

20 mg; of 5% palladized carbon, and resulted in the absorption of 0.95 mole
of hydrogen. After removal of the catalyst, the solution was made alkaline
with 6 N sodium hydroxide and extracted wiﬁh three 25 ml. portions of benzene.
Drying and evaporating the benzene left a residue which was crystallized
from §thy1 acetate to give 0.16 g. (0.4 ﬁmolea, 64%) of hexahydrodemethoxy-
col;hicine, m.p. 168-170° after drying at 100° in vaguo. This material

Qas identical with the neutral material from.the 5 mole hydrogenation of.

N,N=dimethylaminocolchicide.
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When treated with acetic anhydride,, hexahydrodemethoxycolchicine
formed an agetate, m.p. 206-208° (report.edll m.p. 210°).

, == A sealed tube

containing 0.91 g. of anhyd;ous fused zinc chloride, 0.9llg° of anhydrous
sodium-sulfate, 3.19 g. (8.5 mmoles.) of tetrahydrodemethoxycolchicine (III),
and 36"m-.»lo of methyl mercaptan was shaken until the ketone and zinec chloride
dissolved and then allowed to stand at room temperaturé'for 18 hours. The
tube was opened, the methyl mercaptan evaporated, and the residue dissolveq
in chloroform. After being washéd with water and 1 N sodium hydroxide, the
chloroform was evaporated and the crude mercaptole was crystallized from
aqusous methanol; yield, 3.21 g., 83%; m.p. 190-192°; [93 25 = 160° (¢, 0.96,
ethanol) ' -
A_p&_;,lé Caled. for 023 33 ANSZO C, 61.2; Hy 7.4; Sy U2,

Founds C, 61l.4; H, 7.5; S, 14.0.

), =~ A vigorously stirred and

refltiing mixture of 3.26 g. (7.2vmmoles.) of tetrahydrodemethoxyoo;chioine
dimethylmercaptole in 300 ml. of 90% aqueous ethanol, and 6, g. of Raney
nlokel 29 was filtered after 16 hours. The nickel was digested with two

200 ml. portions of benzene and the combined benzene digests and ethanol
filtrate evaporated-° .Crystallization’of the residue. from aqueous methanol
gave 2.29 ga,'88% of hexahydrodemethoxydesoxycolchlclne, m.p. 183 5~184 5
[0] 22 - 162° (c, 1.10, ethanol).

Apal, Calcd. for CoyHygO,Ns G, 70.2; H, 8.1; OCH,; 25.9.

3’
" Found: G, 70.1; H, 8.2; OCH

51 26.0.

{29) . R Mozingo, “Organlc Syntheses," Vol 21, John Wlley and Sons, New
York, N. Y., 1941, p. 15.
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— Using a 0.04 M solu-

tion of perbeﬁZOic’aéid in chlorofofm,BO the epoxidation of hexahydrodemethexy-
desdxycoléhicine’(V) at 0° was followed by withdrawal of aliquots and deter-
mination of unreacted perbenzoic acid by titration in the usual manner,BO
During 3.2 héurs, one mole of pérbenzoic acid was consumed per mole of com=
pound'after which the rate markedly decreased and duripg the next tﬁree
hours only an additional 0.1 mole of perbenzoic acid was consumed. A
parallel reaction containing originally 100 mg. (0.28 mmole.) of hexahydro~
demethaxydesoxycolehicine in 25 ml. of chloroform (0.04 M in perbenzoic
écid) was allowed to continue for four hpﬁrs during which 105 mole % of
perbénzéictacid‘was consumed as determined by the removal of five 1 ml. c
aligudté°  To‘quench the"reactidn5 10 nl. of 1 N potessium carbonate solu-
tion was then added and the chloroform phase was washed with two 10 ml.
portionsﬁdf water. Evaporation of the dried chloroform solution left 80 mg.
of crystalline material which was épplied as a benzene solution to an
élumina {(Merck) column (22 x 1 em.). Benzene (150 ml.) and 25% chloroform-
benzene (150 ml.) eluted 62 mg. (0.17 mmole., 74%) of colorless, crystalline
époxide . TWd“crystallizations from hexane~benzene gave hexahydrodemethoxy-
desoxycolchicine epoxide of m.,p.,‘209,5-210O and [a] 55 + 28.9° (cy 0.85,
ethénol)o‘ ’ | ’

Anal. Caled. for 021H2905Nz C, 67.2; H, 7.8; OCHB, 24, .8.

Found: G, 67.2; H, 7.7; OCH,y 24.0.

(30) - G. Braun, "Organic Synthesés," Coll. Vol. I, John Wiley and Sons,
New York, N. Y., 1947, p. 431,
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-—= To a solution

of 0.5 g. (1.4 mmoles.) of hexahydrodemethcxydesdxycolchicine in 50 ml. of
xylene (purified by distillation from phosphorus pentdxidé) heated to 100°
was added.l.O g,7of phosphorus pentaxide with vigorous stirring and in a
nitrogen atmosphére. The stirred mixture was heated to reflux in 10 minutes
and reflux was continued for 25 minutes. After cooling and decanting the
xylene, the residue was digested with two 100 ml. portions of benzene, and
the combined digests were allowed to cool, filter aid was added and the
solution filtered. Evaporation of the filtrate left a viscous oil which was
diasolved in two ml. of @exane (in which hexahydrodemethcxydescxycolchiciﬁe
is insoluble) and filteréd from a small amount of solid. The 370 mg. of
oil obtained on evaporation of the hexane was dissolved in.5 ml. of glacial
acetic acid and hydrogenated over 20 mg. of platinum axide and 40 mg. of
5% palladized carbon. Hydrogen absorption céased at 110 mole %, after
which the catalyst was removed by filtration, and the filtrate, made basic
with 6 Q sodium hydroxide, was extracted with fwo 10 ml. portions of benzene.
The combined benzene extracts were washed with 10 ml. portions of water, 2 N
hydrochloric acid, and 1 N potassium carbonate and were then dried and evap-
orated to an oil which was dissolved in 10 ml. of hexane and applied to a
column (15 x 1 cm.) of alumina (Merck). The octahydfodemethqudesaxydes-
acetamidocolchicine was eluted with 20% benzene-hexane (200 m;.) after hexane
(50 m1.) had removed only & trace of material. Slow sublimation at 409/61
of the white solid, m.p. 49-500, obtained by evaporation of the benzene-
hexane elﬁent,gave'ZSO mg. (60% yield) of“material sti1l melting at:49-50°;

@}’ 0° (c, 1.0, ethanol).
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Anal. ~Calcd. for 019H2663: Gy 75.55 H, 8.7; ~0CH,, 30.8; C=GH,, O.

Fowd: C, 75.43 Hy 8.7; ~0CH;, 30.9; C-CHB, 0.5.

3

, == Perbenzoic

acid oxidation of octahydrodemethoxydescxydesacetamidocolchicine (VI) was
carried out asbdGScribed above for hexahydrodemethoxydesoxycolchicine and
resulted in thé consumption of one mole of perbenzoiec acid per mole of com-
pound. An oxidation reaction which consumed &2 mole %.of perbenzoic acid
ahd then became very much slower was treated as above in order to isolate
epoxide. The Ehloroform_residue was applied to the alumina column in
hexané ;nd thié was followed by 10% benzene~-hexane, 20%vbenzene-hexane, and
benzené, Evapbratign of the benzene gave crystalline epoxide in 42% yield
and-ihié was récrystallized froﬁ hexane; m.ps 116-117°.

Apal. Caled. for C 0,s C, 71.7; H, 8.2,

19%26%,
Founds ' C, 72.0; H, 8.2



LOG €

-20-

Fig. 1

as))

y— —
4.0 / \
35 vam

| | -

| N,N - Dimethylaminocolchicide (IL) _
30 1 | | |

200 250 300 350 400 450
A,mu
MU-T7333

UCRL-2514



4.5

4.0

LOG €

3.5

30

21-

—-= Tetrohydrodemethoxycolchicine(II)

Hexohyd(odemethoxydesoxy'—
colchicine ()

—~—= QOctahydrodemethoxydesoxy -
— desacetamidocolchicine (¥I)

-.210 230 250 270 290 310

A, mpu

MU-7334

Fig. 2

UCRL-2514



Transmission

Percent

-22-

Wove Numbers in cm™!
100,400 3000 2000 1500 1200 1000 _ 900 800
T T T T e B S i T T T

N,N - Dimethylaminocolchicide II

Tetrohydrodemethoxycolchicing II

75

50

25

Hexahydrodemethoxydesorycolichicine ¥

Octohydrodemethoxydesoxydesacetomidocolchicing VT
1 L | i 1 - Lol t L

0030 a0 50 60 70 786 750 106 WO 120 130 140
Wave Length in Microns

MU-T7335

UCRL-2514

R





