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one acetate, 1164-91-6; cholestanone dimethyl ketal,
16159-03-8;  17-acetoxy-3-ethoxy-2-(5a-androstene),
16159-04-9;  178-acetoxy-3-ethoxy-3-(5a-androstene),
16159-05-0; 3-ethoxy-3-cholestene, 16159-06-1.
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Steroids. VIII. The Beckmann Rearrangement of 2-Oximinocholesta-4,6-dien-3-one.
The Synthesis of Some 2,3-Secocholesta-4,6-dienes'*
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The structure of an unusual dimeric Beckmann rearrangement product (III1) derived from 2-oximinocholesta-~
4,6-dien-3-orie (I) has been elucidated. A number of 2,3-secocholesta-4,6-dienes have been synthesized from I,
making use of the Beckmann rearrangement as the ring-cleavage step.

The Beckmann rearrangement has been employed in
the synthesis of a wide variety of aza steroids from
“various simple saturated and unsaturated steroidal
ketoximines.? The Beckmann rearrangement of steroi-
dal @-oximino ketones has been much less thoroughly
investigated. This reaction appears to have been
examined only with 16-oximino 17-ketones® and with
2,4-bisoximino 3-ketones;* it serves as a useful route to
16,17-seco steroids? and 2,3-seco-A-nor steroids,* respec-
tively. We now report the behavior of the conjugated
a-oximino ketone, 2-oximinocholesta-4,6-dien-3-one,'®
(I) under Beckmann rearrangement conditions.

As reported previously, oximino ketone I reacts with
acetic anhydride in pyridine to give an acetate (II)
which can be hydrolyzed back to I without rearrange-
ment or ring cleavage.'®* On the other hand, the reac-
tion of I with tosyl chloride in pyridine afforded a
crystalline product, mp 197-198°, which was not the
tosylate of I. It was assigned the unusual dimeric
structure III on the basis of the spectral and chemical
evidence discussed below.

The dimeric formula Cs;HsO3N, fitted well with the
results of both elemental analysis and molecular weight
determinations. The infrared spectrum of III showed
carbonyl bands at both 5.70 and 5.97 u, as well as a
series of bands at 6.17, 6.23, and 6.33 u attributable to
conjugated olefinic and imine functions; significantly,
no nitrile absorption in the 4.4-4.5-u region was ob-
served.

In the course of determining whether or not the dimer
contained a readily reduced carbonyl group, it was

(1) (a) Part VII: M. P. Cavs, E. J. Glamkowski, and Q. A. Ahmed, J.
Org. Chem., 82, 2644 (1967). (b) To whom all inquiries should be addressed:
Department of Chemistry, Wayne State University, Detroit, Mich. 48202.

(2) (a) T. A. Jacobs and R. B. Brownfield [J. Amer. Chem. Soc., 82, 4033
(1960)] cover the literature up to 1960; (b) C. W. Shoppee and G. Kruger,
J. Chem. Soc., 3641 (1961); (¢) C. W. Shoppee, G. Kruger, and R. N, Mir-
rington, ibid., 1050 (1962); (d) C. W. Shoppee, R. E. Lack, and B. C. New-
man, tbid., 3388 (1964); (e) C. W. Shoppee, R. W. Killick, and G. Kruger,
ibid., 2275 (1962); (f) C. W. Shoppee, R. E. Lack, and S. K. Roy, ibid., 3767
(1963); (g) C. W. Shoppee, R. E. Lack, R. N. Mirrington, and C. R. Smith,
tbid., 5868 (1965); (h) C. W. Shoppee, M. I. Akhtar, and R. E. Lack, ibid.,
3392 (1964); (i) N. J. Doorenbos and R. E. Havranek, J. Org. Chem., 80,
2474 (1965); (j) R. Mazur, ibid,, 28, 248 (1963); (k) L. Knof, 4nn., 643, 194
(1961); (1) J. A. Zderic and J. Iriarte, J. Org. Chem., 37, 1756 (1962); (m)
P. Bladon and W. McMeekin, J. Chem. Soc., 3504 (1061); (n) R. T. Blicken-
steff and E. L. Foster, J. Org. Chem., 26, 5029 (1961); (o) H. Singhand V. V.
Parashar, Tetrahedron Lett., 983 (1966).

(3) (a) F. Litvan and R. Robinson, J. Chem. Soc., 1997 (1938); and, more
recently, (b) A. Hassner and I. H. Pomerantz, J. Org. Chem., 37, 1760 (1862).

(4) (@) M. P. Cava, E. J. Glamkowski, and P. M. Weintraub, {bid., 81,

2755 (1966); (b) G. Ohta, T. Takegoshi, K. Ueno, and M. Shimizu, Chem.
Pharm. Bull, (Tokyo), 13, 1445 (1965).

allowed to react with sodium borohydride in methanol
solution. Two crystalline products, mp 167 and 235°,
were isolated in 41 and 379, yield, respectively, after
preparative thin layer chromatography. It was soon
shown that the reagent in this reaction was acting not
as a reducing agent, but simply as a source of methoxide
ion. The same products were obtained in approxi-
mately the same yields when dimer I1I was treated with
a solution of sodium methoxide in methanol.

The product, mp 235°, was identified readily as the
original oximino ketone I. The second product, mp
167°, analyzed for CysHyiO;N; it was assigned structure
IV on the basis of its spectral and chemical properties.
The infrared spectrum of IV showed an ester carbonyl
at 5.78, a cyano group at 4.40, and conjugated olefin
bands at 6.14 and 6.25 u; no hydroxyl absorption in the
3-u region was observed. The nmr spectrum of IV
showed the methoxyl of the ester function as a singlet
at 7 6.27, as well as a multiplet at 3.29-4.31 corre-
sponding to three olefinic protons. Reaction of dimer
I1I with sodium hydroxide yielded a mixture of oximino
ketone I and the cyano acid V, mp 218°. Acid V was
converted by diazomethane into the eyano ester IV.

The proposed mechanism for the conversion of
oximino ketone I into the oxime imidate ester III,
and fragmentation of III into I and IV by methoxide
ion, is shown in Scheme I.

The interception of imino derivatives in the course of
Beckmann rearrangements is well known.? An example
of a Beckmann rearrangement in which an equivalent
of unrearranged oxime is incorporated into the isolated
product has been provided by Hill, who described the
conversion of A into B shown in Scheme I1.6

A rather analogous process can be envisaged for the
Beckmann rearrangement of oximino ketone I to give
a dimeric product of structure IIIa. The latter struc-

CsH,r
sHyr

(5) For some examples, see W. Z. Heldt, J. Amer. Chem. Soc., 80, 5880
(1958), and references cited therein.
(6) R. K. Hill, J. Org. Chem., 37, 30 (1962).
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ture for the rearrangement product would be in accord
with its transformation into compounds IV and V by
base cleavage. It must be discarded in favor of III,
however, since the infrared spectrum’of the actual dimer
unambiguously shows the absence of a ¢yano group in
the molecule.

The reaction of oximino ketone I with thionyl chloride
does not give the dimeric compound III. The product
of second-order Beckmann cleavage, cyano acid chloride
VI, is formed instead.” Although compound VI was
not isolated in a state of purity, the crude material
showed bands at 4.43 and 5.65 u, characteristic of the
cyano and the conjugated acid chloride functions,
respectively. Furthermore, unpurified VI reacted with
water and with methanol to give acid V and methyl
ester IV, respectively, in yields based on I of well over
50%; no starting material was detected in these
reactions.

Acid chloride VI was treated also with ammonia,
aniline, phenylmagnesium bromide, and methylmag-
nesium bromide to give the corresponding 2,3-seco
steroids (VII, VIII, IX, and X) in satisfactory yields.
Dehydration of amide VII with refluxing thionyl
chloride gave the dinitrile XI.

Cyano ester IV and dinitrile XI both underwent
catalytic reduction in the presence of palladium to yield

(7) The reaction of 1-nitroso-2-naphthol with phosphorous pentachloride

to give o-cyanocinnamoyl chloride is closely analogous to this reaction:
W. Borsche and W. Sander, Ber., 47, 2815 (1914).
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single erystalline tetrahydro derivatives (XII and XIII)
in good yield. These compounds were shown to have
the 5a configuration, resulting from delivery of hydro-
gen at the less hindered side of the molecule, by direct
correlation with a cholestane derivative of known
configuration at C-5. Thus, reaction of pure 2-
oximinocholestan-3-one (XIV)'s8 with thionyl chloride
gave the cyano acid chloride (XV), which was treated
directly with sodium methoxide to give ester XII,
identical with the reduction product of the unsaturated
cyano ester IV. Similarly, the reaction of acid chloride
XV with ammonia gave the saturated amide XVI;
dehydration of XVI with thionyl chloride gave dinitrile
XIII, identical with the reduction product of the
unsaturated dinitrile XI.
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Experimental Section®

Reaction of 2-Oximinocholesta-4,6-dien-3-one (I) with Tosyl
Chloride in Pyridine.—A solution of oximino ketone I's (3.00 g)

(8) M. P. Cava, P. M. Weintraub, and E. J. Glamkowski, J. Org. Chem.,
81, 2015 (1966).

(9) Melting points were determined on a Fisher-Johns apparatus and are
uncorrected. Infrared spectra were recorded on a Perkin-Elmer Model 237
spectrophotometer (potassium bromide disks). Ultraviolet absorption spec~
tra were determined in 959, ethano! using a Perkin-Elmer Model 4000 Spec-~
tracord. Optical rotations were measured in chloroform solution, unless
otherwise indicated. FElemental analyses were performed by Midwest
Microlab, Ine., Indianapolis, Ind., and by Dr. A. Bernhardt, Mdlheim, Ger-
many. The statement that a solution was worked up on the usual manner
should be taken to mean that it was washed successively with water and
aqueous sodium chloride, then dried over anhydrous sodium sulfate, and
finally evaporated to dryness on a steam bath with the aid of a rotary evapo-
rator. The identity of products with authentic samples was checked by mix-
ture melting point determinations and infrared spectral comparisons.
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and tosyl chloride (4.50 g) in dry pyridine (50 ml) was stirred
for 24 hr at room temperature. The reaction mixture was
poured into cold water (500 ml) and the precipitated product
was extracted into two 350-ml portions of ether. The ether ex-
tract was washed with aqueous sodium bicarbonate and worked
up in the usual manner. Crystallization from ether-methanol
gave the Beckmann dimer III (1.90 g, 63%), mp 195-197°.
The pure dimer (1.83 g, 619%,), mp 197-198°, was obtained by
recrystallization from the same solvent mixture: [«]?p —131°
(c 2.62); Amax 5.70, 5.97, 6.17, 6.23, and 6.30 u; Amax (sh) 220
mu (e 20,900) and 308 mu (e 30,200).

Anal. Caled for C;4HsO3N,: C, 80.59; H, 9.95; N, 3.48;
S, 0.00. Found: C, 80.54; H, 9.91; N, 3.42; S, 0.00.

Sodium Hydroxide Cleavage of Beckmann Dimer III. 2,3-
Secocholesta-4,6-diene-2-nitril-3-oic Acid (V).—A solution of
dimer III (0.100 g) in 1:1 ether-methanol (50 ml) was combined
with 109, methanolic sodium hydroxide (15 ml), and the mixture
was stirred for 20 hr at room temperature. The solution was
evaporated, diluted with water (20 ml), and extracted with three
20-ml portions of ether. The ether extract was worked up in
the usual manner to give crude oximino ketone I (0.041 g, 40%),
mp 221-231°; recrystallization from ethanol afforded pure I
(0.035 g, 34%,), mp 235° dec, identical with an authentic sample,

Acidification (HCI) of the alkaline aqueous phase from the
hydrolysis fraction gave crude acid V (0.040 g). Two recrystalli-
zations from ethanol gave pure V (0.031 g, 319,): mp 218°;
[a]?Dp —32.3° (¢ 1.12, tetrahydrofuran); Amsx 3.80, 4.40, 5.89,
6.10, and 6.22 u; Amax 259 mu (e 16,400).

Anal. Caled for CQ7H4102NZ C, 7878, H, 1004:; N, 3.40.
Found: C, 78.83; H, 10.15; N, 3.37.

Sodium Methoxide Cleavage of Beckmann Dimer III. Methyl
Ester (IV) of Acid V.—A solution of dimer IIT (0.100 g) and
sodium methoxide (0.013 g) in 1:1 ether-methanol (50 ml) was
stirred under nitrogen for 20 hr at room temperature. Evapora-
tion of the solvent gave a residue which was shaken with water
and ether. Work-up of the ether extract in the usual manner gave
a residue which was separated into two constituents by prepara-
tive tle on a silica gel plate (1:1 benzene—ethyl acetate eluent).
The slower moving band (R¢ 0.59) afforded oximino ketone I
(0.035 g, 349), identical with an authentic sample. The faster
moving band (B¢ 0.91) gave crystals of methyl ester IV (0.045
g, 47%): mp 166° from ether—methanol; [a]%Dp —3.3° (c
1.44); Amax 4.44, 5.78, 6.12, and 6.25 u; Amex 268 mu (e 18,600).

Anal. Caled for 025H4302NZ C, 7901, H, 1018, N, 3.29.
Found: C,79.01; H, 10.37; N, 3.25.

When the reaction described above was run using sodium
borohydride (0.100 g) instead of sodium methoxide, the same
work-up yielded oximino ketone I (37%) and ester IV (41%) as
the only products found.

Ester IV was also prepared (779 yield, recrystallized) by reac-
tion of acid V with diazomethane in ether.

Cleavage of 2-Oximinocholesta-4,6-dien-3-one (I) to Acid
Chloride VI.—Thionyl chloride (4 ml) was added to a solution of
oximino ketone 1 (0.200 g) in methylene chloride (5 ml) and the
mixture was stirred for 24 hr at room temperature. The solvent
and excess thionyl chloride were then removed completely by
evaporation under reduced pressure. The quantity of crude acid
chloride VI obtained in this way was used directly in each of the
reactions described below,

Reactions of Acid Chloride VI. A. Reaction of VI with So-
dium Methoxide.—Acid chloride VI was stirred at room tem-
perature for 15 min with a solution of sodium methoxide (0.10
g) inmethanol (10 ml). The mixture was then diluted with water
(10 ml) and the resulting precipitate was crystallized from 1:1
ether-methanol to give crude methyl ester IV (0.173 g, 96%),
mp 157-164°. Recrystallization afforded the pure ester IV
(0.160 g, 779), mp 167°, identical with material prepared as
described above.

B. Reaction of VI with Water.—Acid chloride VI was stirred
with water for 5 hr at room temperature. Crystallization of the
precipitate from ethanol afforded acid V, mp 218°, identical
with material prepared from dimer III.

C. Reaction of VI with Ammonia. 2,3-Secocholesta-4,6-
diene-2-nitril-3-amide (VII).—Dry gaseous ammonia was bub-
bled through a solution of acid chloride VI in dry ether (20 ml)
at 0° for 10 min. The precipitate was filtered and washed well
with ether. The combined filtrate and ether washings were
worked up in the usual manner. The resulting crystalline resi-
due (0.131 g) was recrystallized from petroleum ether (30-60°) to
give amide VII (0.120 g, 659 ): mp 209°; [«]%Dp —3.2° (¢ 3.83);
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Amax 3.01, 3.15, 4.51, 5.94, and 6.05 my;
20,650).

Anal. Caled for C»HuON,: C, 78.97; H, 10.31; N, 6.82.
Found: C,78.78; H, 10.35; N, 6.81.

D. Reactions of VI with Aniline. N-Phenyl-2,3-seco-
cholesta-4,6-diene-2-nitril-3-amide (VIII).—Acid chloride VI
was stirred with redistilled aniline (2 ml) for 30 min at room tem-
perature. The mixture was then heated on a steam bath for 15
min, cooled, and diluted with water. Crystallization of the pre-
cipitate from acetone afforded shining colorless crystals of VIII
(0.130 g, 60%): mp 215°; [«]®Dp —11.0° (¢ 1.43); Amax 3.20,
4.45, 5.97, 6.15, 6.25, 6.51, 13.29, and 14.49 u; Amax 225 mu
(¢ 7364) and 286 mu (e 21,030).

Anal. Caled for CuHgON,: C, 81.43; H, 9.53; N, 5.76.
Found: C, 81.44; H, 9.56; N, 5.78.

E. Reaction of VI with Phenylmagnesium Bromide. 3,3-
Diphenyl-3-hydroxy-2,3-secocholesta-4,6-diene-2-nitrile (IX)—
An ethereal solution containing phenylmagnesium bromide
(0.265 g) was added to a solution of acid chloride VI in dry ether
(10 ml), and the mixture was refluxed for 45 min. The reaction
mixture was then decomposed by stirring for 2 hr at room tem-
perature with saturated aqueous ammonium chloride (50 ml).
The mixture was filtered, the precipitate being washed well with
ether, The combined ether solutions were worked up in the usual
manner to give, after crystallization from ether-petroleum ether,
white rosettes of alecohol IX (0.150 g, 569:): mp 215°; [a]%p
+70.9° (¢ 1.18, tetrahydrofuran); Amax 249 mu (e 20,640).

Anal. Caled for C»xH;ON: C, 85.19; H, 9.35; N, 2.55.
Found: C, 84.99; H, 9.09; N, 2.64,

F. Reaction of VI with Methylmagnesium Bromide. 3,3-
Dimethyl-3-hydroxy-2,3-secocholesta-4,6-diene-2-nitrile (X).—
The reaction of acid chloride VI with methylmagnesium bromide
(0.160 g) was carried out as in part E above, except that & 90-min
reaction time was used; the work-up was similar. The crude
product (0.070 g) was chromatographed in ether over neutral
alumina (grade IV, 1 g) to give colorless crystals of alcohol X
(0.056 g, 309%): mp 145°; [a]®Dp +7.2° (c 1.42); Amax 2.91,
4.43, 6.06, and 6.11 g} Amax 241 mu (e 16,360).

Anal. Caled for CyHLON: C, 81.82; H, 11.13; N, 3.29.
Found: C, 82.02; H, 11.19; N, 3.32.

Dehydration of Amide VII, 2,3-Secocholesta-4,6-diene-2,3-
dinitrile (XI).—Amide VII (0.200 g) was refluxed for 1 hr with
thionyl chloride (0.6 ml). Evaporation of the excess thionyl
chloride left a residue which was taken up in ether and worked
up in the usual manner. The resulting crude dinitrile was tri-
turated with petroleum ether to remove a brown impurity, and
then ecrystallized twice from ether-petroleum ether to give the
pure dinitrile (0.077 g, 409%,): mp 116°; {a]®*p +6.5° (c 0.65);
Amax 4.43, 4.52, 6.14, and 6.33 g} Amax 265 mu (e 20,280).

Anal. C&ICd for CQ7H40N22 C, 8259, H, 1027, N, 7.14.
Found: C, 83.04; H, 10.15; N, 7.01.

Methyl 2-3-Secocholestane-2-nitril-3-oate (XII). A. By
Reduction of Ester IV.—A solution of ester IV (0.195 g) in pure
ethyl acetate (30 ml) was stirred with 109, palladium-on-char-
coal catalyst (0.10 g) for 7 min in an atmosphere of hydrogen
(atmospheric pressure); during this time 2 molar equiv of hydro-
gen were absorbed. Work-up in the usual manner gave a prod-
uct which was separated from a small amount of an oily polar
impurity (R¢ 0.11) by preparative tlc (silica, 1:1 benzene-
methanol; R¢ of major product = 0.85). Crystallization from
methanol-ether gave the reduced ester XII as white rosettes
(0.160 g, 819%): mp 91°; [a]®D +23.6 (¢ 1.90); Amax 4.42 and
5.72 u; no uv maxima above 210 myu.

Anal. Caled for CHyON: C, 78.27; H, 11.03; N, 3.26.
Found: C, 78.50; H, 10.70; N, 3.14.

B. From 2-Oximinocholestan-3-one (XIV) by Beckmann
Cleavage.—Thionyl chloride (4 ml) was added to a solution of
oximino ketone XIVie$ (0.200 g) in methylene chloride (5 ml),
and the mixture was stirred for 24 hr at room temperature. The
solution was then evaporated and kept under reduced pressure
until all thionyl chloride was removed. A solution of sodium
methoxide (0.10 g) in methanol (10 ml) was added. After a
short time the neutral product was worked up in the usual manner
to give the cyano ester XII (0.176 g, 85%), mp 91-91.5°, identi-
cal with material obtained from ester IV as described above (sec-
tion A).

2,3-Secocholestane-2,3-dinitrile (XIII). A. By Reduction
of Dinitrile XI.—A solution of dinitrile XI (0.093 g) in pure ethyl
acetate (20 ml) was stirred with 109, palladium-on-charcoal cata-
lyst (0.05 g) for 23 min under hydrogen at atmospheric pressure;

Amax 249 mu (e
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2 molar equiv of hydrogen were absorbed. Work-up in the usual
manner gave a product which was separated from a small amount
of an oily polar impurity (R: 0.12) by preparative tlc (silica, 1:1
benzene~ethyl acetate, B: (major product) 0.90). Crystalliza-
tion from petroleum ether gave nitrile XIII (0.067 g, 719%,), mp
116°. Recrystallized XIII had mp 118-119°; [«]%Dp +19.9°
(¢ 1.00); Mmex 4.42, 6.81, 6.91, 7.20, and 7.25 u.

Anal. Caled for CHyH4N,: C, 81.75; H, 11.18; N, 7.06.
Found: C, 81.87; H, 11.25; N, 6.94.

B. From 2-Oximinocholestan-3-one (XIV) by Beckmann
Cleavage.—Oximino ketone XIV (0.200 g) was cleaved with
thionyl chloride exactly as described for the synthesis of cyano
ester XII. The resulting acid chloride XV was dissolved in
methylene chloride (20 m!) and the solution was saturated with
gaseous ammonia at 0°.  Work-up in the usual manner, followed
by crystallization from 1:1 chloroform—petroleum ether, gave
brilliant colorless crystals of the cyano amide XVI (0.170 g,
869%): mp 261°; [«]¥p +33.6° (¢ 1.03); no uv maxima above
210 mu.

Cassytha americana (C. filiformis L.) 2443

Anal. Caled for CnHyON,: C, 78.20; H, 11.18; N, 6.76.
Found: C, 78.30; H, 11.02; N, 6.80.

A solution of amide X VI (0.100 g) in thionyl chloride (3 ml)
was refluxed for 18 hr. Evaporation of the excess thionyl chlo-
ride, followed by crystallization of the residue from petroleum
ether, afforded dinitrile XIIT (0.060 g, 669), mp 118-119°,
identical with material obtained from dinitrile XI as described
above (section A).

Registry No.—I, 13341-55-4; III, 16426-16-7; IV,
16426-17-8; V, 16426-18-9; VII, 16426-19-0; VIII,
16426-20-3; IX, 16426-21-4; X, 16426-22-5; X1, 16426-
23-6; XII, 16426-24-7; XIII, 16426-25-8; X VI, 16426-
26-9.
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The Alkaloids of Cassytha americana (C. filiformis L.)*
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Thirteen alkaloids have been isolated from Brazilian Cassytha americana (C. filiformis L., Lauraceae). The
structures of 1,2,9,10-bismethylenedioxy-3-methoxydibenzo[de,g] quinolin-7-one and 1,2,9,10-bismethylenedioxy-
dibenzo[de,g] quinolin-7-one are suggested for the new oxoaporphine bases cassamedine and cassameridine. The

plant also yielded ten previously known aporphine bases.

Recent investigations have shown the parasitic genus
Cassytha (Lauraceae) to be a rich source of aporphine
alkaloids. Aporphines have been reported from the
following species: Cassytha filiformis,* C. melantha,® C.
glabella,® C. pubescens,* and C. racemosa.’ The vine, C.
filiformas, is a species which is widely distributed through-
out the tropics. Plant material from Taiwan yielded the
new aporphine cassyfiline (I),%® whereas material from
New Guinea and Australia gave cassythidine (III).?
We now report the results of an investigation of the
alkaloids of Cassytha americana of Brazilian origin.
After the study was essentially complete, we learned
that C. americana was apparently synonomous with
C. filiformis.” Our work has resulted in the isolation of
thirteen tertiary bases, two of which, cassamedine (IV)
and cassameridine (V), are new oxoaporphines.

Separation of the Bases.—As described in detail in
the Experimental Section, the bases were separated
first into alkali-soluble and alkali-insoluble fractions.
The latter were further fractionated by differential

(1) The plant material used in this investigation was collected near Porto
Seguro in the State of Bahia, Brazil, by Dr. Aparicio Duarte whose assistance
is gratefully acknowledged. A reference specimen, R. B. 130345, has been
filed in the Herbarium of the Botanical Garden at Rio de Janeiro.

(2) (a) M. Tomita, S. T. Lu, and 8. J. Wang, J. Pharm. Soc. Jap., 86, 827
(1965); (b) S. R. Johns, J. A. Lamberton, and A, A. Sioumis, Aust. J. Chem.,
19, 297 (1966).

(3) S.R.Johns, J. A. Lamberton, and A. 8, Sioumis, ib¢d., 19, 2339 (1966).

4) 8.'R.Johns, J. A. Lamberton, and A. A, Sioumis, ibid., 19, 2331 (1986).

(5) 8. R. Johns, J. A. Lamberton, and A. A, Sioumis, bid., in press.

(6) Alkaloid I is named cassyfiline in ref l1a and cassythine in ref 1b in
which an independent isolation and structure determination are described.
In view of the earlier publication of ref la, the name cassyfiline will hence-
forth be used in this paper.

(7) The preferred binomial is Cassytha filiformis L. with C. americans
Nees. and C, capillaris F.-Vill, occasionally given as synonyms.
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