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mm. to give a virtually quantitative recovery of N-car-
bethoxy-4-(2-hydroxyethyl}-8-methoxy-1,2,3,4 -tetrahydro-
benz[f]isoquinoline as a glass-like substance, »SE" 3470
(m, OH stretching) and 1665 em.~* (s, urethan, carbonyl).

Anal, Caled. for CisHuNO,: C, 69.28; H, 7.04; N, 4.25.
Found: C, 69.29; H, 7.32; N, 4.26.

N-Carbomethoxymethyl-4-(2-hydroxyethyl)~8-melhoxy-

1,2,8,4-tetrahydrobenz|flisoquinoline (VIf). A solution of 2.62
g. of 4-(2-hydroxyethyl)-8-methoxy-1,2,3,4-tetrahydrobenz-
[f]isoquinoline (VId) and 1.54 g. of methyl bromoacetate
in 150 ml. of pure tetrahydrofuran was refluxed with stirring
for 8 hr. during which time a white precipitate formed. The
precipitate was removed by filtration and the filtrate was
evaporated under reduced pressure to give a crystalline
residue. Recrystallization of this residue from benzene-
hexane gave 1.51 g. (45%) of the N-alkylated product, m.p.
124~127°. The analytical sample of VIf had m.p. 127.5-
128°, »S1C® 3450 (m, OH stretching) and 1745 em. ™1 (s, ester
carbonyl).

Anal. Caled. for CiHuNOg: C, 69.28; H, 7.04; N, 4.25.
Found: C, 69.70; H, 7.26; N, 4.38.

The white precipitate obtained from the reaction mixture
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proved to be 4-(2-hydrozyethyl)-8-methory-1,2,8,4-telrahy-
drobenz[f]isoquinoline hydrobromide. The analytical sample
was crystallized from absolute ethanol-ether as a highly
hygroscopic material, m.p. 197.5-198°.

Anal. Caled. for CisHyBrNO,: C, 56.81; H, 5.96; Br,
23.63; N, 4.14. Found: C, 56.76; H, 6.19; Br, 23.23; N, 4.14.

Treatment of the hydrobromide with base gave 1.15 g.
of unchanged starting material VId, representing a 44¢
recovery, m.p. 135-136°.
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Catalposide has been isolated from several species of Catalpa and has been established as a CyHzO1z compound; a p-
glucoside and an ester of p-hydroxybenzoic acid. It contains one additional hydroxyl group and an isolated double hond.

Catalposide was isolated from the fruit of Catalpa
bignonioides in 1888 by Claassen® who named it
catalpin. It was reisolated from the same plant
fifty-five vears later by Colin, Tanret, and Chollet*5
who named it catalposide. Still another isolation,
this time from several species of Catalpa, was made
by Plouvier.® Catalposide is reported®® to give ¢
positive reducing test when boiled with Tehling’s
solution, a positive xanthoproteic test, a positive
biuret test, to be converted to a black polymer by
acid hydrolysis, and to be hydrolyzed by emulsin.*
In a more recent publication’ catalposide is postu-
lated to be a complex polysaccharide.

(1) This work was sponsored by the Cancer Institute of
the National Institutes of Health, Public Health Service,
Grants CY-4015 and CY-4512 and by the National Science
Foundation through a Regular Postdocteral Fellowship
given to J. M. Bobbitt for study in Switzerland in 1959-60.
This work was reported at the New York ACS Meeting in
September 1960.

(2) Abstracted in part from the M.S. Thesis of T. B.
Africa, the University of Connecticut, 1959. Present
address: Research Laboratories, Chas. Pfizer and Co,,
Groton, Conn.

(3) E. Claassen, Am. Chem. J., 10, 328 (188R%).

(4) H. Colin, G. Tanret, and M.-M. Chollet, Compt.
rend., 216, 677 (1943).

(5) M.-M. Chollet, Bull. soc. chim. biol., 28, 668 (1946).

(6) V. Plouvier, Compt. rend., 224, 670 (1947).

(7) M.-MM. Chollet, Compt. rend., 249, 2611 (1959).

The most striking property of catalposide is its
destruction by acidic and enzymatic hydrolysis
resulting in the formation of colored solutions and
black, amorphous precipitates.+ The sugar portion,
however, is stable and remains in the hydrolyzate.
Trom the optical rotation of this solution, it was
coucluded that the sugar was probably glucose.®5
This tendency to decompose is reminiscent of the
aucubin type® of glucosides, that is, aucubin,’
monotropein,!® asperuloside,’* plumierid,!? and
agnusid.’® None of the papers on catalposide report
any analyses or derivatives or any attempts other
than a melting point and a rotation to characterize
it in a quantitative manner. This paper reports the

(8) A. R. Trim and R. Hill, Biochem. J., 50, 310 (1952).

(9) (a) P. Karrer and H. Schmid, Helv. Chim. Acta, 29,
525 (1946); (b) 8. Fujise, H. Uda, T. Ishikawa, H. Obara,
and A. Fujino, Chem. & Ind. (London), 954 (19569); (c)
S, Fuijise, H. Obara, and H. Uda, Chem. & Ind. (London),
289 (1960); (d) J. Grimshaw and H. R. Juneja, Chem. &
Ind. (London), 656 (1960); (e) M. W. Wendt, W. Haegele,
E. Simonitsch, and H. Schmid, Helv. Chim. Acta, 43, 1440
(1960).

(10) M. Bridel, Compt. rend., 176, 1742 (1923); Bull. soc.
chim. biol., 5, 722 (1923).

(11) L. H. Briggs and B. F. Cain, J. Chem. Soc., 4182
(1954).

(12) O. Halpern and H. Schmid, Helv. Chim. Acta, 41,
1109 (1958).

(13) E. Winde and R. Hinsel, Archiv. Pharm., 293/65,
556 (1960).
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TABLE 1

SPECIES OF CATaLra KXAMINED FOR CATALPOSIDE
Yield,
Species Source Vi
C. bignonioides Walt. Tenn. 0.38
W. Va. 0.23
Switzerland 0.80
C. speciosa Warder Conn. 0.06
C. Hybrida Spaeth Mass.? 0.04
C. ovata flavescens Mass.? 0.06
C. bignonioides aurea Lav. Mass.? 0.05

¢ The yield data are questionable since it is certain that
the glucoside concentration varies, probably increasing
with the age of the fruit, reaching a maximum at the end of
the season. The data are based upon weight of green fruit
since the glucoside is rapidly destroyed after picking.
® Arnold Arboretum of Harvard University.

isolation of catalposide from some additional species
of Catalpa and analyses of the glucoside and twelve
crystalline derivatives which establish a molecular
formula and some of the functional groups. In ad-
dition, three simple degradations are given.
Catalposide has been isolated from Catalpa big-
nonioides Walt.,*=8 C. speciosa Warder,® C. ovata
Don. (Kaempferi Sieb.),® and C. bignonioides japon-
ica Rehd.® Using a color test, Plouvier showed®
that the glucoside was probably present in C.
bignonioides pulverulenta Hort., C. bignonioides
Koehnei Dode, C. bignonioides purpurea Rehd., and
C. bignonioides semiplena and that it was absent in
C. Duclouzii Dode and C. Fargesi Bur. The majority
of the glucoside used in this investigation was ob-

Pentaacetate Catalposide

Ca3Ha3:017 methyl ether ’
— Co3Hos01s

Pentamesylate

CZSHSBOZZSS

CO.H

on T Catalposide

CZQHZGOI‘Z

Glucose

Hexamesylate l

CZSH38024SS

Hexabenzoate Hexaacetate

CesH50015 Cs;Hss04 -

tained from C. bignonioides Walt. and C. spectosa
Warder, but several other species were investigated.
These data are summarized in Table I.
Catalposide exhibited dual melting points (173—
178° and 213.7-215.7°) similar to those reported+s
(160° and 212°) when crystallized from water but
only the higher value when crystallized from meth-
anol-ethyl acetate. Several derivatives showed a

similar behavior. The rotation in water, [a]H®

catalpa GLYCOSIDES. T

3091

—174°, was similar but not identical to the re-
ported®* value, [a]lf —166°. The ultraviolet
spectrum in ethanol showed a single major peak at
260 my, log e 4.27, which shifted in sodium hy-
droxide to 303 my, log € 4.35. The infrared spectrum
showed, among others, peaks at 5.87u, 6.054, and
6.2u corresponding to a carbonyl, a double bond,
and an aromatic system. Catalposide gives a posi~
tive ferric chloride test and negative tests for a
methylenedioxy group,! for a phenol with a vacant
para position (Gibbs’ test),® and for an o-dihydroxy
or 1,3-diketone grouping.!6

Catalposide acetate gives a positive test with
tetranitromethane,’ confirming the double bond
observed in the infrared spectrum. The analysis of
catalposide showed the probable absence of meth-
oxyl and acetyl groups and was consistent with the
molecular formula CoHss0ye. The small value for C-
methyl (0.36; caled. for one group, 3.11) may or
may not be significant. Molecular weight determina-
tions on catalposide by Rast or ebullioscopic meth-
ods gave widely differing values (320 to 1703;
caled., 482) but satisfactory Rast values were ob-
tained on the hexaacetate (723, 800; caled., 734)
and the hexabenzoate (113, 1214; caled., 1107).
Supporting molecular weight data were obtained
by quantitative microhydrogenations of catalpo-
side (488, 486) and its hexaacetate (706, 744).
Microtitration of catalposide in Methyl Cellosolve-
water showed two inseparable acidic functions
with a pX,’ of 9.97. The reactions that were car-
ried out are summarized in the diagram.

CO.H
Dihydrocatalposide
methyl ether ’
C23H30012 \ OCH,
Pentaacetate
C33H40017
Dihydrocatalposide Pentamesylate
C22H28012 CBSHMlO’.’.ZSS
Dihydrohexaacetate Hexamesylate
C34H40018 C28H40024SG

On hydrogenation with 59 palladium-on-carbon
in ethanol, catalposide reacts with one mole of
hydrogen to yield dihydrocatalposide which crys-

(14) O. A. Stamm, H. Schmid, and J. Biichi, Helv. Chim.
Acta, 41, 2006 (1958).

(15) H. D. Gibbs, J. Biol. Chem., 72, 649 (1927).

(16) F. Weygand and E. Csendes, Ber., 85, 45 (1952).

(17) L. Ruzicka, H. W. Huyser, M. Pfeiffer, and C. F.
Seidel, Ann., 471, 25 (1929).
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tallized both as a monomethanolate and in an an-
hydrous form. The infrared spectrum of this com-
pound in potassium bromide no longer shows a peak
at 6.05 u and its acetate gives a negative tetranitro-
methane test.’” Perhydrogenation of catalposide
with platinum oxide in acetic acid does not yield a
crystalline compound, but does show the presence
of five unsaturations. Both catalposide and dihy-
drocatalposide yield monomethyl ethers when
treated with diazomethane in methanol-ether. The
reduction of catalposide methyl ether to give di-
hydroecatalposide methyl ether identical with that
formed by hydrogenation followed by methylation
suggests that both reactions take a normal course.
Catalposide methyl ether shows no acidic proper-
ties. Thus, a monomethyvlation appears to block
both of the acidic functions noted in catalposide.
These monomethyl ethers, as well as the crystalline
monomethanolate of dihydrocatalposide, gave cor-
rect analyses for one methoxyl group, thus further
corroborating the molecular formula.

Each of the four compounds, catalposide, dihy-
drocatalposide, catalposide methyl ether, and di-
hydrocatalposide methyl ether was converted to
an acetate and a mesylate (methanesulfonate).
In addition, a benzoate of catalposide was prepared.
Catalpos:de and its dihydro derivative gave hexaacyl
or mesyl derivatives while the methyl ethers gave
penta- de:ivatives. The acetates were nicely crys-
talline compounds with good melting points but
did not give conclusive evidence of the number of
acylable hydroxyl groups due to the similarity of
the carbon-hydrogen ratios of the compounds and
their acetates, Thus, it was necessary to prepare the
mesylates with their extra sulfur atoms. These
mesylates were crystalline and all gave good analy-
ses, but the melting points were catalytic decomposi-
tion points and were erratic. The reduction of catal-
poside hexaacetate to the same dihydrocatalposide
hexaacetate obtained by reduction followed by
acetylation shows that the reduction and acetyla-
tion take a normal course. Thus, it can be con-
cluded that catalposide has six acylable hydroxyl
groups. Of these, four are prohably in the sugar
portion and two are in the aglycone. Of the latter
two, one is sufficiently acidic to he reactive to
diazomethane.

At present, only three simple degradations have
been carried out on catalposide. In the first degrada-
tion, catalposide was boiled with 0.05N hydrochlorie
acid. The aglucone was destroved,*® but p-glucose
was isolated from the hydrolyzate and identified,
after suitable treatment,® as its B-pentaacetate.
Thus, catalposide, as previously suggested,*® with-
out adequate proof, is a glucoside. Its lability to
emulsin®®7 establishes the glucosidic linkage to be
beta.

The second and third degradations are similar
and explain several of the above experimental facts.

(18) C. S. Hudson, .J. Ind. Eng. Chem., 8, 380 (1916).
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Catalposide and dihydrocatalposide methyl cther
were saponified with 0.056N sodium hydroxide at
35° to give 93 and 969, vields, respectively, of
p-hydroxybenzoic acid and p-methoxybenzoic acid
(anisic acid). Thus, catalposide is an ester of p-
hydroxybenzoic aecid or is a 1,3-diketone yielding
the acid on base treatment. The negative test for
1,3-diketones mentioned above favors the former
conclusion. The free phenol group explains the
positive ferric chloride and xanthoproteic tests and
clarifies one of the acidic functions. Its para relation-
ship explains the negative Gibbs test.1s The micro-
titration was carried out slowly and its plateau was
at relatively high pH values (8.5-11.5 with irregu-
lar curve). Since catalposide monomethyl ecther
can not be titrated, the second acidic function of
catalposide probably involves saponification and a
titration of p-hydroxybenzoic acid. The aromatic
ester residue accounts for the observed infrared
carbonyl and aromatic peaks at 5.87 x4 and 6.2 .
It should be noted that agnusid!® has been for-
mulated as an ester of p-hydroxybenzoic acid and
aucubin? and that it also has infrared peaks at 5.86
wand 6.2 .

When the ultraviolet spectrum of ethyl p-hy-
droxvbenzoate was subtracted from the spectrum
of catalposide, 2 new curve having a maximum at
270 my, log € 3.57, was obtained. A similar observa-
tion was made when ethyl p-methoxybenzoate was
compared with catalposide methyl ether and when
ethyl p-acetoxybenzoate was compared with catal-
poside hexaacetate. These differences cannot be ex-
plained as vet. The ultraviolet spectra of catalpo-
side and dihydrocatalposide are identical. Thus the
casily reduced double bond is not conjugated. The
shift observed when the ultraviolet spectrum of
catalposide is measured in base is readily explained
by the phenol group.

The benzene ring and the isolated double bond
account for four of the five unsaturations found on
perhydrogenation. There is, as yet, no evidence to
indicate whether this fifth unsaturation is a double
bond or is some grouping sensitive to hydrogenoly-
sis. The hydroxyl groups, the ester linkage, and the
glucosidic sugar linkage account for ten of the
twelve oxygens. The following diagram illustrates
the present state of the problem where CsH;20, rep-
resents the unknown portion eontaining the double
bond carbons. The theoretical aglucone without the
p-hydroxybenzoyl group is CoH1.0s in which three
oxvgens are present as hydroxyl groups.

—0O—glucose
0

I
—o--{ Yo

—OH
N
4

CsH120:

—
c=c{
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EXPERIMENTAL

"T'he melting points were determined o1 4 Kofler Hot Stage
melting point apparatus and are corrected. The microanaly-
ses were performed by Geller Laboratories, Bardonia,
N. Y, Drs. Weiler and Straus, Oxford, and H. Frohofer,
Chemical Institute, University of Zurich. Before analysis,
the compounds were dried under high vacuum over phos-
phorus pentoxide and potassium hyvdroxide at 105°, unless
noted.

Aeetates. The eompound to be acetylated, 0.1 g., was
dissolved in a mixture of 2 ml. of anhydrous pyridine and 2
ml. of acetic anhyvdride. After standing at 35° for at least
15 hr., the mixture was poured on ice. The solid was re-
mmoved by filtration and crystallized from absolute ethanol.

Mesylates. The compound to be mesylated, 0.1 g., was dis-
solved in 2 ml. of dry pyridine and cooled to —15°. Methan-
sulfonyl chloride, 0.5 ml., was added and the mixture was
allowed to warm to 0° over 3 hr. The mixture was cooled
again to —12° and water was added, dropwise at first, until
a solid precipitated and dissolved and a second precipitate
formed. This solid was removed by filtration and dissolved
without drying in a minimum of cold 109, pyridine in ace-
tone and crystallized by the addition of methanol. The mes-
vlates were reerystallized from the sume solvent system.

Isolution of catalposide. The fruit of Catalpa bignonioides,
14.5 kg., was picked, split lengthwise, hroken into small
pleces, and dropped into 8 1. of boiling ethanol in the shortest
possible time. The mixture was boiled for 2 hr. and filtered,
and the fruit was boiled for five more hours with a fresh
portion of cthanol. The combined, filtered extracts were
evaporated under vacuum to about 3 1. and made basic
with barium hydroxide. The resulting mixture was treated
with concentrated lead acetate solution until no more
precipitate formed and filtered through a pad of a filter aid
(Hyflo Supercell). Concentrated sulfuric acid was added,
dropwise, to the solution until no more precipitate formed
and the slurry was again filtered through Hyflo Supercell.
The filtrate was extracted three times with ether to remove
acetic acid, evaporated, under vacuum, to about 1 L and
allowed to stand overnight at —4°. The resulting precipitate,
consisting of small crescent shaped crystals, was removed by
filtration and recrystallized three times from 1.5 1. portions
of water. After vacuum drying at room temperature over
sulfurie acid and potassium hydroxide, 97.6 g. of catalpo-
side, m.p. 213.7-215.7° after partially melting at 173-178°,
was obtained (lit.%? 160° and 212°). An additional 18.6 g.
(total 116 g., 0.807() was obtained from the mother liquors.
The homogeneity was demonstrated by paper chromatogra-
phy using ethyl acetate—acetic acid-water (9:2:2)1% and
butanol-pyridine-water (10:3:3)1° as eluents and by thin
layer (diinnschicht) chromatography?' on silica-gel with
methanol as cluent. The spots on paper were black in ultra-
violet light and were also developed by the periodate-
permanganate-henzidine spruy of Wolfrom and  Miller. !
The spots on the silica-gel lavers were developed with eon-
centrated sulfuric acid.

The analytical sample, m.p. 215-216.5°, [a]% % — 184°
(¢ 0.87 in methanol), [a]3° — 174° (¢ 0.92 in water ) was
recrystallized twice from methanol-ethyl acetate,

Anal. Caled. for CwHuOhe: C, 54.77; H, 5.43; mol. wt.,
482.43. Found: C, 54.79, 54.87; H, 5.52, 5.51; mol. wt. by
perhydrogenation, 491, 302 [6.305 mg. (7.174) of catalposide
and 53.4 mg. (32.7) of platinum oxide in 5 ml. of acetic acid
absorbed 5.03 moles (4.80) of hydrogen in 2 hr. at 20°];
mol. wt. by hydrogenation, 483, 484 [32.043 mg. (30.965)
of catalposide and 68.5 mg. (40.0) of 5% palladium on

(19) I. A, Pearl and R, . Darling, /. Org. Chem., 24,
731 (1959).

(20) K. stahl, Aveh. Pharm., 292, 411 (1959).

(21) M. L. Wolfrom and J. B. Miller, Anal. Chen., 28,
1037 (19561,
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carbon in 5 ml. of ethanol absorbed 0.999 mole (1.004) of
hydrogen in 4 hr. at 20°]; mol. wt. by basic microtitration in
Methyl Cellosolve-water, 492 (2 moles of base) with pK.'
9.97; CH;0, 0.36; CH;CO, 1.11; CH,C, 0.36.

The infrared spectrum in potassium bromide showed the
following peaks: 2.92 u (s.), 3.45 (w.), 5.87 (s.), 6.04 (m.),
£.2 (s.), 6.26 (m.), 6.6 (mm.), 6.9 to 6.98 (w.), 7.12 (w.), 7.2
(m.), 7.4 (m.), 7.62 (m.), 7.76 (s.), 7.97 (s.), 815 (s.),
8.51 (m.), 8.58 (m.), 8.75 (m.), 9.05 (s.), 9.19 (s.), 9.32 (s.).
9.5 (s.), 9.8 to 9.86 (s.), 10.08 (s.), 10.35 (s.), 10.85 (w.).
1104 (w.)), 11.20 (w.), 1146 (w.), 11.7 (m.), 11.9 (w.),
123 (w.), 12,96 (s.), 13.64 (w.), 1423 (m.), and 14.54
{w.).

The heraacetate was prepared in 71% vield and showed two
istinet crystalline forms. When crystallized from acetone-
water, the m.p., which persisted after drying, was 100-105°.
The analytical sample, m.p. 141.5.-142.5°, [a]®*}: 7 — 106°
(¢ 0.75 in chloroform) was recrvstallized three times from
ethanol.

Anal. Caled. for CyHssOus: C, 556.58; H, 5.22; CH,CO,
35.15; mol. wt., 734.64. Found: C, 55.45, 55.57; H, 5.40,
5.52; CH;CO, 35.15, 35.40; mol. wt., Rast, 800, 823; mol.
wt. by perhydrogenation, 744, 744 [10.927 mg. (10.413) of
catalposide hexaacetate and 35 mg. (53.4) of platinum oxide
in 5 ml. of acetic acid absorbed 4.94 moles (4.94) of hydrogen
in 1 hr. at 20°]; mol. wt. by hydrogenation, 697, 706 [19.727
mg. (23.235) of catalposide hexaacetate and 68 mg. (18.7)
of 5% palladium-on-carbon in 5 ml. of ethanol absorbed
1.05 moles (1.06) of hydrogen in 1 hr. at 20°].

The hexamesylate was prepared in 619% yield and showed
m.p.’s ranging from 168° to 205°. The analytical sample was
recrystallized four times from pyridine-acetone-methanol.

Anal. Caled. for CyHyOuSs: C, 35.36; H, 4.03; S, 20.23.
Found: C, 35.42, 35.53; H, 4.23, 4.13; 8, 20.23, 20.46.

The herabenzoate was prepared by allowing catalposide,
2.0 g., to react with 5 ml. of benzoyl chloride in 28 ml. of
pyridine. After 14 hr. at 40°, the mixture was poured on ice
and filtered. The solid was washed thoroughly with sodium
carbonate solution and water and recrystallized four times
from cthanol to yield 0.96 g., 21%(, of catalposide hexaben-
zoate, m.p. 174.5-175.5°, [a} — 75.3° (¢ 0.89 in chloro-
form).

Anal. Caled. for CeHi045: C, 69.43; H, 4.55; mol. wt.,
1107.04. Found: C, 69.39, 69.03; H, 4.80, 4.55: mol. wt.,
Rast, 1214, 1113.

Dihydrocatalposide. Catalposide, 0.741 g., was hyvdrogen-
ated at atmospheric pressure and 20° in 20 ml. of ethanol
over 0.321 g. of 5% palladium-on-carbon. After the absorp-
tion of 1.09 moles of hvdrogen, the catalyvst was removed by
filtration, the solvent was removed under vacuum and the
residue was crystallized from methanol to give 0.675 g.
(859%) of dihydrocatalposide methanolate. The analytical
sample, m.p. 149-151° (loss of solvent), was recrystallized
twice from methanol and vacuum dried at 78°.

Anal. Caled. for C.HyOCH,OH: C, 53.48; H, 6.25;
CH,0, 6.01. Found: C, 33.32, 33.42; H, 6.08, 6.04; CH(,
6.66.

When dihydrocatalposide was recrystallized from cthanol-
henzene, the anhydrous substance was obtained. The analyt-
ical sample, m.p. 212-214°, [«]%F — 139° (¢ 0.85 in metha-
nol) was recrystallized three times,

Anal, Caled. for CuHosO10: C, 54.54; H, 5.83. Found: C,
54.84; H, 5.85.

The heraacetate was prepared in 659 yield and the ana-
lytical sample, m.p. 149-150°, [a]%"° — 82.3° (¢ 0.92 in
chloroform) was recrystallized three times from ethanol.

Anal. Caled. for CyHyOss: C, 55.43; H, 5.47. Found: C,
55.45, 55.53; H, 5.67, 5.52.

Dihydrocatalposide hexaacetate was also obtained in 759
yvield by the catalytic hydrogenation of catalposide hexa-
acetate in ethanol with a 59¢ palladium-on-carbon catalyst.

The hexamesylate was prepared in 55¢¢ yield and the ana-
Iytical sample, m.p. 147-148.5°, was reervstallized four times
from pyridine-acetone-methanol.
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Anal. Caled. for CesHaOaeSe: C, 35.29; H, 4.23; S, 20.19.
Found: C, 35.11; H, 4.31; 8, 20.04.

Catalposide methyl ether. Catalposide, 0.744 g. was dis-
solved in 75 ml. of methanol, filtered and treated with about
1.5 g. of diazomethane?? in 120 ml. of ether and allowed to
stand at —4° for 15 hr. The excess diazomethane and sol-
vents were distilled and the residue was crystallized from
methanol to give 0.708 g. (93%,) of catalposide methyl ether,
m.p. 210-212°. The analytical sample, m.p. 214-216° dec.,
was recrystallized once from methanol and twice from water.

Anal. C&lCd for Cst«stmi C, 5464, H, 568, CHaO, 6.25.
Found: C, 55.55; H, 5.79; CH,0, 6.38.

The pentaacetate was prepared in 65% vield and the ana-
lytical sample, m.p. 148.5-149° was recrystallized three times
from ethanol.

Anal. Calcd. fOI' CasHssOU: C, 5609, H, 542, CH;;O,
4.39. Found: C, 55.26; H, 5.56; CH;0, 4.43.

The pentamesylate was prepared in 679 vield and the
m.p.’s varied between 157° and 175°. The analytical
sample was recrystallized five times from pyridine-acetone-
met hanol.

Anal. Caled. for CosHi02085: C, 37.92; H, 4.32; S, 18.08.
Fovnd: C, 38.01; H, 4.55; S, 17.84.

Dihydrocatalposide methyl ether. Dihydrocatalposide, 0.892
g., was methylated by the same procedure described for
catalposide. The residue after solvent evaporation was
crystallized from methanol-ethyl acetate to give, in two
crops, 0.675 g., 74%, of product. The analytical sample,
m.p. 194-195°, was recrystallized once from water and twice
from methanol-ethyl acetate.

Anal. Caled. for CzaHsoO]zZ C, 5541, H, 607; CHsO,
6.22. Found: C, 55.78; H, 6.38.

When the compound was crystallized from water, another
erystalline form was obtained which fused at 120-126°,
crystallized and melted again at 175-177°, crystallized again
and finally melted at 191°.

Anal. Found: C, 55.26; H, 6.01; CH;0, 6.63.

Dihydrocatalposide methyl ether was also obtained by the
catalytic hydrogenation, in ethanol, of catalposide methyl
ether with a 59, palladium-on-carbon catalyst.

The pentaacetate was prepared in 889, yield and the ana-
lytical sample, m.p. 163-164°, was recrystallized twice from
ethanol.

Anal. Calcd. fOI‘ CgaHmOn: C, 5593, H, 569, CHsO, 4,38,
Found: C, 55.95; H, 5.45; CH;0, 4.56.

The pentamesylate was prepared in 699 yield and the
analytical sample, m.p.’s from 150 to 156°, was recrystallized
three times from pyridine-acetone-methanol.

Anal. Caled. for CisHy028:: C, 37.84; H, 4.54; S, 18.04.
Found: C, 38.00; H, 4.57; 8, 18.15.

Isolaiion of B-p-glucose pentaacetate. Catalposide, 0.283 g.,

(22) Prepared from 10 g. of Diactin, N-methyl-N-
nitroso-p-toluenesulfonamide, T. J. De Boer and H. J.
Backer, Rec. trav. chim., 73, 229 (1954).
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in 20 ml. of 0.5N hydrochloric acid was heated on a water
bath wuntil paper chromatography indicated complete
hydrolysis (about 17 hr.). The black solid was removed by
filtration and the filtrate was treated with decolorizing car-
bon, filtered, and passed slowly over a column of weakly
basic exchange resin (Amberlite IR-45) to remove the hydro-
chloric acid. The eluate was again treated with carbon,
filtered and evaporated, under vacuum, to a colorless sirup.
Two portions of benzene were added and evaporated to dry
the sample which was subsequently warmed on a water bath
for 1.5 hr. with 4 ml. of acetic anhydride and 0.5 g. of
freshly fused sodium acetate. The mixture was poured on
ice and the resulting precipitate was crystallized from etha-
nol to give 0.023 g., 109, m.p. 129-131°, 1it.18 132°, of B-b-
glucose pentaacetate. The infrared spectrum was identical
with that of an authentic sample and the mixture melting
point was not depressed.

Isolation of p-hydroxybenzoic and p-methorybenzoic acids.
Catalposide, 0.292 g., was treated with 40 ml. of 0.05N
sodium hydroxide at 35° for 15 hr. Continuous ether extrac-
tion yielded nothing. The solution was acidified with con-
centrated hydrochloric acid and again continuously extracted
with ether for 15 hr. The ether extract was dried over sodium
sulfate and evaporated to a crystalline residue which was
sublimed (150° at 0.05 mm.) to yield 0.078 g., 939, of p-
hydroxybenzoic acid, m.p. 212-214°, lit.,?% m.p. 213°.

In an exactly analogous manner, 0.0724 g., 969, of p-
methoxybenzoic acid, m.p. 177.5-180.5°, lit.,2* m.p. 18{°
was obtained from 0.248 g. of dihydrocatalposide methyl
ether. Recrystallization from ethanol raised the m.p. to
181-183°.

In each case the infrared spectrum of the acid was identi-
cal with that of an authentic sample and the mixture melting
point was not depressed.
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