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Abstract:

The seed of Rivea Corymbosa (L.) Hallier filus have been examined chemically and physiologically.
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ABSTRACT

The sesd of Rives Corymbosa (L.) Ha.llier £1lus have been examined
. ehemica.l];y and. phyaiologiea.lly The Seéed were .extracted with solvents
to remove Lipid materia.ls. The extracted lipidg were fractionated and
identified insofar es possible, Two. unknown fatty acids were in the
1ipid fraction, ' The defatted seed were exhaustively extracted with:
sbgolute ethanol. 'From the ethenallc extraet there have been 'isolated
two crystalline products, one hag been che.racterized as hydroguinone,’
and the other is a& glucoside to which the molecular formula of 028H%O
has been asslgned, The sugar molety has been ‘shown %o be glucose. .
The eglucone has been. assigned a molecular formuls of C * Based
upon experimental data ‘a -stryctural formula has been pos%uéatZd for the
.aglucone.and the glucoslde. The glucoside has been “found to possess
central nervous system. activity. Efforts to lsolate a cerystalline alka-
10id have met with failure. However, positive alkeloidal test have been
ohtained under cond.itions which ghould have precluded interferring- sub-

gtances,
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I. INTRODUCTION

A. Histo;icalﬂlntroduqtidg'

The original impetus fér‘the study of the chemical constituents
of the Central Ameriéan narcotic, gloliugui, was the unexplained basis
for the miraculous ef?ects repérted f;om fhé use of the drug by the pre;
Coiumbian nativés of certain central Mexican-areas. The term ololiuqui
was originally used only to dgsignaﬁemthe seed of a trai;ing_vine, which

has siqce bgen classified as Rivea corymbosa (L.) Hallier filius.7 In

-time the term was app;ied to the trailing vine from which the seed was
obtained. The term ololiuqui, which mesns roundish and hemp-like in
shape, was given to the seed because of its appearance,Q Actuallj, the

term olo;iugui is_the Aztec equivalent of our_word roundi§h. The

Aztecs gave the name caotl-xoxouqui to the plant Rivea corymbosa; this
term may be'rougﬁly translated as ”greensnake";Q This designation was
. probably derivéd from the fact that the vine twines along the ground or

up trees or shrubs. After the arrival of the Spanish clerics to Mexico,

the term piule was used to designate the seed of Rivea corymboss. Piule
appears to bhe a distortion of the word peyote, which is a term.used‘by
the natives of northern Mexico té designate g loqally‘usgd narcotic.
Accor@ing‘to DrivB. P. Reko, an archasologist and an etymologist, the
term.ggzgﬁg is derived.from the Aztec work piyautl ;I the gooﬁ pi means
small or little, and.zggggijis.aﬂgeneral term used for the pleamts hav-
ing. & .stunning odor or..& narcotic actiog.9_ Since the Aztec narcotic |
ololiugui possessed similar physiological action to peycte, such &

+

dlstortion occurred.
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The drug from Rivea Corymbosa_was only omne of many used by

the pre-Columbia natlves as a narcotic. Some of the other herbs used
by these natives, because of their narcotic properties, were: (1) the

cactus button, peyote (Lophqphora Williamii (Lem.) Caglter), (2) the

myshroom, teonanactl (Paneolus campanulatus L. var. sphinctrinus (Fr.)
Bresadda). | r ) |

These drugs were used by the natives as general mediciﬁals,
narcotics, and in connection with their religious ceremonies. The use
of these drugs as general medicinals has been reported by numerous
uthors 3’h’7’8 ? In a letter tc Br. C. G Santesson, a chemlst end.
a pharmocologist of the Carolinian Medico—Surglcal Institute in Stock-
ho}m,.Sqeden,“Dr, B. P. Reko reported en exsmple of the use of Rivea |
corymbosa seed as a medicinal to mitigate a feverous condit;on? The
nati;es also ueed the drug for the treetment of gout, syphilis and
putrid abscesses. " ' |

. It has been reported'that the iqgestioﬁ of these drugs :esults

in en intoxicating and deranging effect. Because of the deranging

effect, the seed of Rivesa corymbosa was used as a d1v1n1ng potion to

predlct future events, and to ascertain things that had happened in
N

the past. Reko has”reported,phatubecause of its 1ntoxicating.effect,

ololiuqui was used by the Indian priests to communicate with the

spirits.9 The clairvoyant .effects were used by diviners to determine

gullt and innocence when s crime was committed.

%See Appendix i.for the complete text.

- . ’
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For centuries before the conguest of the Aztecs by Spaniards,

vthe Agteé‘priests used a brew of the seed of Rivesa corymbosé in their

]

religious activities; It 1s believed that they would administer the

brew to humens who were 10 be sacrlflced to their gods in order to stun

them into submitting to the ordeal.

' Most of the literature which is gvailable and which concerns

st

y@é use of the d:ug'from"Bivea corymbosa indicates that the greatest

use of the drug vas in-central Meiicooh By the time of the Spanish con-
quest it appeaés to have been localized mainly in the area of the
Aztec Bmpire. This is true despite the fact that the plant grows in
other areas surrounding the Caribbean Sea and the Gulf of Mexico.
Tﬁ%g peStriction of area is probably the result of fhe Jjealous maﬁner
~with which the priests of one aréa'guarde&'théir méans of creating

and meintaining their superstitious hold upon 1ocal charges. Although

the drug Rives corymbosa achieved its greatest use in the central

Mexican area of the Aztec Empire, it is believed that the use of this
drug actually originated with tribes in southern Mexico. The Mextecos
and the Zapotecos are the tribes which are believed to have originated

the use of Rivea corymbosa in their daily lives.,7 Berend.tl and Standley2

have recorded in their works that the plant was known by the Mayas, who
designated it xtabentum, however, its properties were not known by the

Mayas.

A map of the distyribution of Rivea corymbosg in central and southern
Mex1co will be found in Appendix VI,
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B. History of the identification of cloliuqui

. The Spanishhphysician Francisco Hernindez, was the first Euro-
pean to-make a study of the native drugs of the Central American area,5’9
Hernéndez was sent to Mexico by Phillip IX of Spain bet&een 1570 and
1575 to study the medicines used fy natives of the Aztec Empire. It

was HernéndeZ'who first described the seed of Rivea corymbosa and illus-

trafgd the‘planﬁ, He‘described its use by the local natives rather ‘
lcompletelx, However, it ﬁas'not until 1649 that his coﬁplete ethnobio-
logical notes ﬁére published. His notes, which had been partially
translated into Spanieh by Francisco Ximénez in 1615, were not pub-
lished until 1649.h

A£ about the same time that the work of Hernfindez was published,
Bernadino de Sahaglin studied and reported on the botanical materials
which the natives of Mexico used in their daily lives. It was Sahagin
who first pointed out that the natives of this ares possessed three
plants whiéh they called ololiuqui. Only one of these plants was used -

2 Sahagin also pointed ocut that the plant which

by them as é narcotic.
possessed the narcotic principle produced only a singlé seed. In 1629,
Hernado Ruiz de Alarcén described in further detail the Aztec method
of 'using the drug oléliu.gui.6 He called attention to the fact that,
when made into a brew and ingested, it deprives one of his senses.
Althodéh all of these early publications described the effect
upon and‘the'use of the drug ololiﬁgui by the natives of central Mexico,
they did not describe the plant or illustrate it so that cthers would

be able to examine it. With Hernéndez's publication in 1649, a complete
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déscriptiqn‘witﬁ iilustrations.of ololiugui was provided.*

Oloiiugyi_was 6ne of the chief ﬁayeot;gs agd geﬁeral'msdicinals
of the Aztecs and of thé other Central American'natives, yet a definite
‘botanieal classification required appr6ximatély 90 yeérs. _ The plant

. wes nét clagsified until %he-;atter half of the nineteenth céntury and
8 clasgification was not fully accepted until the middle of thevtwenﬁieth
century. | o ) _ ..'
In 185) Oliva classified the plant from waich ololingui is ob-

* tained as Convolvulus microcalyx.lo” The classification of Oliva's was

accepted by many of the botanists in the latter half of the nineteenth

llwnile others considered his classification open to d,oub'bel2

.century,
It has since been shown thet this designation is corfect only with respeet

/to the femily, Convolvulaceae.

In an article published in 1903, Dr. Manuel Urbina identified

ololiugul as Rivea corymbosa (Ipomoes sidsefolia (HBK) Choisy).15 How-

ever, many eminent botanists did not accept the classification of Urbina.
One of those who aid not accept the designation of Urbins was W. E. Saf-
ford, & botgnist with the United States Department of Agricull_'t‘,u:r'e‘.l)'lL

Sefford concluded in 1915 that the correct designation for the plant

* from which oioliugui is obtained was Datura meteloides Dunal ex. D. C.,
and that it is of‘the famiiy Solanacea.e.15 Because of his-eminent posi-
tion as a botanist,~this designation was accepted by many anthropologists
and botanists. Two of the reasons why Safford identified the plant as

a species of Datura Were: (L) Daturs was used by the natives of northern

¥His illustration and description will be found in Appendix II.
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Mexico and of North America for the puiposés of divina‘bion,l6 (2) Safford
suspected that Hernéndez erroneously gave a figure of a Convolvulaceous

plant rather than a Dabura as he should have, Safford argued as follows:

Y« « « it is not surprising that it should have been so
confused (i.e. Datura meteloides with Rivea corymbosa),

for its trumpet-shaped flowers, like that of the closely 15
allied Datura discolor, strongly suggests a morning-glory."

It should be noted that the plant from which cloliugui is obtained -
was indirectly 1inked with the Solanaceae by Hernéhdez.3 Hern&ndez com-

pared the physiological ;Ztion of ololiugﬁi to that of Solanum maniacum

of Diosorides* but he did not classify the plant as such. Reko has re-

ported evidence which tends to refute the conclusions of Safford snd to

support the designation of Urbina.9

The following ‘taken from the monograph of Schultes, sums up the
present position as to the identity of the plant from which ololiuqui is

obtalned.

"In summarizing the problem of the identifiecation of ololi-
ugui (that is the plant), therefore, we may state that all

of the available early reports, the field observations of
Reko, and my own ethnebotanical studies indicates that Urbina
was correct in referring to ololiugui as Rivea corymbosga and
that Safford wes wrong in suggesting that it was derived

from a species of Datura. Furthermore, recent pharmacological
work, in demonstrating the presence of an intoxicating princi-
ple in the seed of Rivea corymbosa, removes the most important
argument which Safford advanced in favor of identification.”™

*This is the deslgnation used by Hernfndez and does not represent a
-modern classification based upon the principles of ILinnaeus.
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C. Nomenclature and Taxonomy of Rivea corymbosa.¥
Schultes gives the following list of designstions for the plant
from which ololiuqui is obtained:7

l Rivea corymbosa (L) Hallier fillus in Engler Bot. anrb 8
41893) 158.

2. Convolvulus corymbosus Lineagus syst. Nat. ed. 10, 2
(1759) 923. '

3. Convolvulus domingensis Desrousseau in Lawmarck Encyl. 5
(1791) 554.

4, Convolvulus sidaefolius Humboldt. Bonplaud and Kunth
Nov. Gen. and Sp. 3 (1818) 99.

5 Im omoeg¥¥* corymbosa (%.) Roth Nov. Pl. Spo Ind. Orient.

1821) 109.

6. Im Jmpomoea sidaefolia (HBK) Choisy in Mem. Soc. Phys. Hist.

7

8

9

Nat. Geneve 6 (1833) 459.
. Turbina corymbose¥*¥* (L) Rafinesque Fl. Teller L

(1838) §1.
._I omoea burmanni Choisy in De Candolle Prodr 9

5) 350.
. Ipomoea antillana Millspough in Field Mus. Nat. His. Buf.
. Ser. 2, pt. 1 (Plantas Utowanae), Publ. No. 43 (1900) 8k.
10. Ipomoea domlngen51s (Desr.) House in Mullenbergia 3

(1907) 23,

Schultes has -given the followihg deseription of the plank:

7

"The plant is a large, scandent, twining woody wvine which
has leaves 5-9 ems. long and 2.5-L cms. wide. The lesves
are broadly cordate or ovate-cordate, entire, glabrous or
very sparingly pubescent and lomg-petiolates, Auxillary
peduncles and ususlly iany-flowered. The flowers are.
borne in congested cymes. The corolla are gamopetalous
and the infundilbuliform as hypocrateri morphous, 2-4 cms.
long and white or whitish. The lobes are entirely globrous.
It has two stigmas and the stamen are included. The ovary
are glabrous and 2~celled. The sepals are ovate to ovate-
lanceolate and the enlarged in fruit, scarlous, somewhat
ligneous, about 1l cm. long. The ffult is ellipsoidal, buc~

* An illustration of the plant of Rives corymbosa Wlll be found in
Appendix IIZX. .

**In Appendix V will be found g differentiation between Impomces and Rivea.

*¥%%The Western Regional Resesrch Laboratory used this classification until
- a sample was sent to them. Now they use the cldgssification Rives

‘cogggposao
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cate, indehiscent, l-celled and l-seeded.¥* The seeds are
roundish, minutely puberulent, and rather woody."

D. The Ghemical Composition of Rivea corymbosa.

Prior to this Workvthere was no definitive chemical investigation

of the seed of Rives corymbosa -reported in ﬁh@ literature.®* The liter-

ature revealed~tw0=reporfs by C. G. E‘:ar:t’cesson.,8’']'7 Working with a sample
of seed supplied By B. P. Reko, Santesson reported that he discovered sz

narcotic principal in the seed of Rivea corymbosa,.

Santessoh’s first experiment (he carried out several which includes
both chemical and physiological studies) is briefly outlined. He extract-

ed a portion of the crushed seed of Rivea corymboss with alcohol. The

_ extract was a clear, yellow solution. Santesson observed that the addi-
tion:of Wétei to this clearlye;low solution resulted in the solution
becoming turbid. Affer some time a héavy, fine-grained, white precipitate
resulted. Thefélégholié solubion when reduced to dryness uéon & steam.
batﬁ, ;eft a residﬁe.which'was-yellow and tasted extremely bitter. The
yellow extract was combined with some distilied water and heated on a'
Waterjbatﬁ. Upon cooling, a mucilaginous mass was obfa.inedo This mucila=
ginous condition probgbly resulted from the protein and mucus which are
present in the drug. Consequently, the filtration process was extremely

difficult. The filtrate was brown, turbid, bitter, slightly acidic, and

exhibited a negative Fehling's sugar reaction. Upon refluxing the fil-

*The Appendix IV gives an illustration of the seed of Rivea corymbesa.

*¥%A recent article by Perez-Amador and Herran has been published in
-Tetrghedron Letters, No. 7, pp.30-32, 1960.
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trate with hydrochloric acid there resulted s solution which gave a
positive Fehling's sugar reaction. This demonstrated that the drué con=-
tains a glycoside which is readily cleaved with hydrochloric acid giving

an aglycone and a reducing sugar. This result is not unexpected since it

is known that the Convolvulacease contains many épecies which produce gly-
cosides.
Santesson carried out some physiological experimenﬁs using an

-agueous extract of the seed of Rivea corymboss. As test sniuals he used

frogs (Rana tempararia). To the frogs he gave a subcutaneous injection

of the drug. According to Santesson:8

". . . They (the frogs) scon lay on their backs without
turning round by themselves; movement, even on excitation,
did not succeed at all or only with difficulty. If the
frogs were turned on their bellies, they could jump in-
itiglly fairly well, but later made only shorter and less
skillful jumps. In the dorsal position the spontaneous
breathing was interrupted for a long time. Occasionally
movements to croak were cbserved, but without sound. The
animgls had in some sense lost all initiative. A partial
paralysis of the brain, as a form of nareosis seemed to
exist.”

Santesson also reported the usé of white mice and a2 rabbit in
his physiologiéal experiments. As a result of subcutaneous injection,
the.énimals exhibited dul;pess and sleepiness. The mice moved with diffi-
culty and‘breafhed extremely heavily. The rabbits showed signs of increas=

ed salivation.

Reko, in his publication, sugmesﬁe&.that ol@llug actually CorL-.

tained an 1nact1ve glyc051de and that ;t could be ren&ered effective Only

- . after splittlng,? In order to test this hjp@the31s, Santesseon hvdrolvzed
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an.aqueous extraé£ Wi%h hydrochloric‘acid.“ The hydrolysate was filtered
to remove Qfgﬁay-brownjf;oeguigﬁt precipitate which formed during the hy;
drolysis. This filtrate was hé;;ralized with sodium carbbnéte and the
Ineutraliéedlsolution was used in additional animsl physiological tests.
” S;nce‘thié éolution contained an excess‘of sodium chloride, it was neces~
sary to run some controlled experiments using a solution of sodium chloride.
The effécts,upon the tesﬁ énimals of the hydrolyzed material were approx-
imately the same as the unhydrolyzed material, except more intéhse. In
fact, some Of the_animals died as a result of the injected material which
had been hydrolyzed.

Sgntessén-attgﬂptéd to ascertain if the physiologically active
principle %aszanﬁélkgléidf .ﬁé treated an aqueous solution 6f the seed
withacet;czgci@,:péiled the-resulfing solution to remove most of the
proteiﬁ and mﬁcilége-materials from the solution as a red-brown mass and
then filtered the solution. The filtrate gave a negative Fehling's sugar
reaétioﬁ. This indicated that the glucoside was unhydrolyzed. The solu-
tion was also tested with several alkaloidal detection reagents. In each
case the results were negstive.

| The,ab0ve.éoluxion was then ;efluxed with hydrechloric acid.
Aftér tﬁis treatment the solution was filtered to remove additional pro-
tein aﬁd mucilage which had preéipitated during the refluxing with the
hydrochlpric acid. The resulting filtrate was tested with a sugar de-
ﬁecting reagent (Fehling's solutiqn) and was found to give a posltive

,reaction-with'the test solution. The solution was found to give a pesitive
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test reaction for the presence of an alkaloid, slso. These reactions

indicate that the seed of Rives corymboss contains a gluco-alksloid snd

.that the alkaloid is released upon hydrolysis with hydrochloric acid.

bosa is

The following summary of the chemical constituents of Rivea corym-
teken fromfthe peper by Santesson: ‘

1. "The drug probably contains & glycoside, a glycoalkaloid, -
with an alkaloid linked to a sugar, 2. Animal experiments
with frogs, white mice, and. rabbits show both before and
after the hydrolysis of the glycoside with boiling hydrochlor-
ic acid solution, that the drug has a depressing principle
which .acts upon the central nervous system."”
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II: ,SQURPE;AND DESCRIPTION OF THE SEED OF RIVEA CORYMBOSA

Two shipments of seed have been received. The first shipment was
obtained indirectly from the Botanical Cardens of Harvard University. The
seed were grown in Cubg.

The second shipment of seed was collected in Mexico for this
research project, and obtained through the‘agency of Dean Willis R. Brewer
of the College of Pharmacy, University of Arizona. The following descrip-
tion of the seed was included: '

"Rivea corymbosa is. & low runhing vine with cordate, alternate,

leaves with abundant white tubulous campanulate flowers, with

a small, light brown fruit, each one With one seed, seeds

brown or orange gray, halry pubescent ‘round. The seeds were

mature when collected at 40 Jm. from Tuxtla Gubtierres to a

town named San Ferancdo (Chiepas) and was collected growing
in limey, rocky soils at 500 meters over sea level. "

The research workers are deeply indebted to Dr. Richard E.- Schultes
of the Botanical Museum of Harvard University for a final verification of

+the authenﬁicity:of the second shipment of seed.
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III. EXTRACTION OF THE SEED OF RIVEA CORYMBOSA.¥

A, Prepareﬁlop"gg Fhe_seed'end.methods unsed.
A

Many of the‘seed were obtained with the husks still on them.
These husks were removed by rgbbing,tbe seed on a roqgh surface, such as
a washboard. The husks were‘then blown from the.seed using compressed
air. Many of the seed were worm eaten. These were very careﬁully“ree
‘moved. After sorting, the seeds were washed with distilled water and
then allowed to dry. The:eeeds were then pglverized_using & burr mill.®*
The pulverized seeds were then extracted with organic solvent. Three |

different methods for the extract1on of the seed of Rlvea corymbosa have

been employed. These methods are: soxhlets, toogood, eand a large Waring

blender.*¥¥

The most generally acceptable method was the use of the large

Warlng blender. This method comblned “the speed of the soxhlets with the

quantity factor of the toogood method.

B, Qualitative Relationship.

The pulverized seed of Rivea corymbosa was extracted with & non-.

polar solvent. This initial extraction was to remove . fats and waxes
which are present in the original seed. ILipid materials, if pot removed,
would result in increased. difficulties at later stages of the extraction

process. A variety of solvents have been used. These include diethyl-

% A scheme for the extraction will be found in Appendix VII.
#% The burr mill used here was - a used coffee grlnder.

*¥*¥The Werlng blender Was one-gallon capaclty and oonstructed of stainless
.. -8teel.
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ether, petroleum ether;(boi}ing point renge 60-110° }, Skelly F (this

is a petréleum fraction wﬂich has a!boiling point range of 30-60°),
;,Q-dichloroethane,‘and carbon tetrachloride. The most generally satis-
factory solvent, on the basis of solvent power, expense ;nd the nonexplo-
sive nature of the chemical, was 1,2-dichloroethene.

Following extraction with the nonpolar solvent, the.marc was air
dried to remove residuéi solvent.

The driég marc was then extracted with a polar solveht.m Absolute
methanol and ethanol were used. -It.was bélieved that the absence of '
Water“woul@'prevent the extrgction of much of the protein aﬁd'muci;aginous
@éteria;.which are Qresent in the seed. Although metﬁanol end ethanol
are approximately equal as solvents, ethahol_was uséd for three reasons:
1) it.is iéés toxic than methanol; 2) it has a higher vapor pressure;¥

3) the explosive hazard is reduced.

.

C.Quantitative Relationships.
?he quantitaﬁive relatipnships were determined using a soxhlets

extractor. _The percentage of lipid material in the seed of Rives corym-

'
t

bosa was determined as follows (1,2-dichloroethane was used as the ex-

tracting: solvent):

Weiéht of the seed extracted covecosssscscaccs 2T6.1 &
'+ Weight of lipid materials removed ccecescccoes 26.3 g
Percent lipid material in the seed .cecoosocas 9.5%

*This was espeéiallyitrue when the large Waring blender was used, as the
.friction of the blades rotating at high speed produced large quantities
of heat. ' .
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The percentage of the alcohol soluble wmsterial was determined
| .

follows (absolute ethanol was used as the extratting solvent ):

Weight of the seed extracted (.cccvssncscsse 276.1
Weight of the alcoholic soluble materials .. 20.6
Per cent alcohol soluble material .covecss oo 7.6

VLR
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IV. TIHE COMPOSITION OF THE OILS OF RIVEA CORYMBOSA*

A'seﬁple_of_the oil of Rives corymbose was sent to Dr. I. A. Wolff,

Chief, Industrial Crops Laboratory, Peoria, illinois. The work done st
the Regional.laboratory consieted'in determining the percent of the fatty
acids in the oil. The seed contains 9.45% oil. ‘

Table I shows percentages based on the total fatty acid present,
with the exception of the percentages of ligoleic and lenolenic acids
after alkaline isomerization. These ﬁereentagee are based on the tobal
0ll examined. These values would be larger if the percentages were based
on the fatty acids present. |

TABLE I

‘ This distr;bqtion does not represent an umusual oil according to

those who did the analysis. It.is ngted that the seed of Rivea corymbosa

does contain two unidentified fatty acids.

%The fatty acid determination was doné at the Industrial Crobs Iaboratory,
Northern Utilization Research and Development Division, Peoria, Illinois.
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' TABLE I
Fatty Acid Composition of Rivea corymbosa

Fatty Acid Percentage Percentage after

alkaline izomerization

Myristle secececsavescvasceanccs 0.3 esnsssessecsons mmme
Palmitlc vececessecescsscccncss 22.0  ceccsaccsccsss mmes
Palmitoleic cccecesacscssccnsses 0.3 cessnsccsnnsss mmmm
SEEBTIC vevrsnensnnssesnesceses  Oel  ieeessssonses mmms
OLEIC seeessvecevssssonoccssass 12  covcesennscses oome
LinoleicC ceceoevsoceavencaossncs  U5.7T seeosncccannces 375
TANOLENIC ceveavsacscaacacscoas 2.2 ........o.,Q:, 2.h
Cao(saturated)......,......,.,. 2¢0  sesscssccceses mmwme
Cog(1 double bond) seeiececoas 0.0  cecsescessscss mmme
c20(2 double bondsS) cececescess 0:0  sesceccsccanse wmee
020(3 double BONAS) eeseecocons 0.0 oosncosessscs wmom
ng(saturated) ceescessavecans 1e0  cecccscosscass wo=m
022(1 d?uble_bond) toetssonnses 0.0  cescevcocecsce =em=
022(2 double bonds) eeeeecesns 0u0  cevecnccoconce mmom
022(3 double bonds) cecececsoss (0.0 ceseieesecases mems
024(saturated) cecesscscoccase TPACE oossccscoossce mmm=
CEh(l~double-bond) cesneoscasen 0:0  seesvcsscocsas =mwoe
UNKNOWIL eseseseccsscoacacososes 0.8  cocessnscosose =mma=

Unk.rlown ©OP 0P B8 ICE0SROECEOSIROBPOD Oo)'l' 6600020006000 000 SR men
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V. FRACTIONATION OF THE ETHANOLIC SOLUELE CONSTITUENTS
~ OF RIVEA CORYMBOSA.

A. General Considerations. o o
The material which was obtaimed from the etha;;olic extraction of

the seed of:Rivea ,corymbqsa eonsists of & multiplicity of ehemieal com-

pounds. $§v:eri'-.1,l‘,att¢g1pts have been made to effect some separation of

this mixture. Some of these attempts have met with suécéss s Waile others
have not. Two me'_l_:'i_lo_ds have been used to fraetiona‘be the extract: 1) chro=
matogr‘aph}”rf 2) solveﬁt fracf?onatién.

In the chromatographic fractionstion several solvenbs, solvent

systems, and adsprbents were employed; however, 1little success was achleved -

using. this process.

In the solvent fractionatlon procesm two' devices have been used
1) a magnetic m}xgz:, and 2) a small Waring blender. As most of the sol-
vents were inflamable, the magnetic mixer was the fin@l choice of the
two method.s.w*_‘ _ 4
| A great variety of organic solvents, varying in their polarity,

have been used in the solvent fractiomation. The solveuts used, were:

1) tetrahydrofuran, 2) diethylether, 3) n-butyl ether, %) acetone,

5) cellosolve, 6) 1,2~-dimethoxyethane, 7) ethyl acetate, 8) big~(2-ethoxy)-

ethyl ether, 9) isopropyl ether, 10) methyl-ethyl ketone, 11) chloroform,
. 12) carbon tetrachloride, 13) n-butyl alcohol, and 1) water. Most of
these solvents removed only & small amount of resinous material, which

- P
o

*Much of the chroma‘bography was done by Mr. Ben R. Condray, while at Baylor
University, Waco s Texas.
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could not be crystallize&_or'sublimed to gilve n crystalline produce.
However, as a result of the usé of two solvemts, 1) tetrahydroforsn and

2) water, it was possible to isolate two crystalline products.

B, Tetrahydrofuran Fractionation.,

The ethanqlic'extract of the seed of Rives corymboss was stirred

at room temperature with tetrshydrofuran for e period of twelve houys,
The suspension was filtered to remove insoluble material. The filtrate
was reduce§ to drynesg using a Ripeq evaporator. A small amount of
yelibw amorphous material was éxtracted by the tetrshydrofuran. The
apount of mgterial removéd by the extraction was dependent upon the
quantity of tetrahydrofuran uséd'in_fhe extraction. The yellow material
ylelded & white, crystalline product, when it was sublimed at a tempera-
Iture‘betwégn 125 and 135°. At this temperature thelyellow material'de;
compésed, and the crystalline sublimate was contaminated with some of the
decomposition products. It was necesséry, therefore, to resublime the
product which was obtained from the first sublimation several times in
order to obtain a pure product. The white; crystalline product was
characterized as follows. 1) Since the compound sublimed at 125-135°,
it was not possible ﬁo_obtain a good melting point using an open cagpil-
lary. In a sealed capiliary; the compound melted at 169-170°.% 2) The

acetate of the compound was prepared.¥¥ The acetate was purified by re-

¥ All melting points are corrected.

#*The method used in the preparation of the scetabte ig given in
. .Appendix VIII-A. .
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crystallization from gbsolute gethgnol, followed by sublimation. The
melting point of thg puxifisd a¢eta¢e was 1264121@. 5) The crystslline
compound was found to give a positive test for a phenol, in a sclution df
5 per cent sodium parbongte, with Foliné~Ciocaltec phenol resgent.* L) An
aqueous solution of the crystalline compound slowly turned a rose color
when exposed to the air. 5) From the cafbonnhydragen.analysis and the
m@lecu;arvweight, tﬁe molecular formulas of the origingl compound and of
the acetate of the qompgund were determined to be: (a) the original com=
pound C6H602,_(b) the acetate of the original compound CléHlOOh. 6) The
infrared and the ultraviolet spectra of the compound were determined.¥¥
These spectra were found to be idenmtical with the spectra of an authenic
sample of hydroquinone. See Figures 1 and 2 for the comparisom of the

infrared spectrum of the known and the unknown samples.

Elemental Analysis:¥*¥ (alculated for hydroquinone:

C = 65.44%, ¥ = 5.49%, Molecular weight 110.11; °
Found, C = 65.83%, H.= 4.93%, Molecular weight 507,
(high, .due to association),

Calculated for. hydroguinone diacetate:¥¥¥ € = 61.84%,
H = 5.19%, Molecular weight 194.18, Foumd: C = 61.95%,
H = 5.09%, Molecular weight 182.

* The preparation of this reagent and the wethod of its use is given in
Appepd;x“VIIIfB. _ )

- %% The infrared spectra was run by Ssmuel P. Sadtler Research Laboratories,
Fhiladelphisa, Pa.. : L

***The carbon—hydraéén analysis were run by Clark Microanalytical Iabora-
tory, Urbanea, Illinois. i
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C. Water Fractionation.

It was found that'watgv solubility furnished a meams of fraction-

gting th¢ ethgnolic extrac? of Rivea corymbosa. The longer the solution
was allqwed to set, the largér thé quantity of materiélvwhich precipitated.
The precipitate was waéhed with,large'quantities of distilled water to
‘remove soluble material from the original precipitatign; The insoluble
material was then recrystallized. After tryilng several solvent syste@s,
it was found that the best solvent for recrystallization was hot, absolute
methanol. After several recrystallizations, the crystalline product had

a melting point of 241 -241.6°. Thetmaterial was found to recrystallize
from water and methanol to give large, well-defined crystals. These
crystals melted at'250—é32°‘ Beeause of the difference in the melbting
points of thege two compounds, the infrared spectra of the two were com=
pared (see Figures 3 and L).* The onty difference in the spectra of the
tvo materials was the presenée of two bands in the spectra of the material

1 and 1660 cn™t. These bands

obtained from water and methanol at 1620 Cm”
are charactgristiq for compounds Whiéh'have?wellmdefined'wat@r of ecrystal-
lization. The material 6btained by recrystallizing from Watef and methan-
91 qontained 4.5h per_cent water of crystallization. This was determined
by the weight-loss method.*¥ ) '
Fupctional group aﬁélysis indicates the f&ll@wingflg l) The

presénce of hydroxyl groﬁps was indicated by the following positive tests,

* The infrared spectra were run.on a Beckman IR-4

*% Determined by Geller Labdratory, Bardonia, N. Y.
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- (a) periodate; (b) Iucad reagent; and (c) ascetyl chloride. 2) The abe
Isence‘of any carbopyl fﬁnctional group. 5} The sbsence of any alkene
'funétionai group by the following négative tests: (a) bromine addition;
(b) tetranitromethane; and (c) ozonalysis.* | |

The infraéed sﬁegtrum,of the compqﬁnd (see Figure 5) exhibits
”seve?al bands, one atHBHSdlcm-l and. £he.other beﬁween 1000 and 1100 cm"l,
The fipst; at 3450 cm-l is.chgragteristip for”compounds_which have Eydrox»
y1 functional groups. The magnitude of this band is determined by the
nugber of”hydroxyls which are present in the compound. The £ands which
appear_bétween 1000 and 1100 cm.”l are cparacteristic of glycosides., The
bend at 1120 cm'l.suggestS'the poessibility of ether fumctional g;oupso
The infrared spectrum indicates that the compound. is not‘aromatico The
;bsence of any band.in the 1800-1700 cmfl region indicates the absence
of cérbonyl functional groups in the molecule. Functional gréup analysis
and infrared- spectrum analysis, therefore, indicates that:the compound
is a élycoside with only-pydréxyl and, possibly ether functlonal groups.

Because of the difficulby in dﬁtaining an agcurate molecular
. welight of tﬂe glycoside, as a result of the insolwbﬁ;ity of the compound
in suitable solvents fpr the Rast or‘embullioscqpic molécular weight’
determinations, it was decided to determiﬁe the mol%cular,fafmula of the
giycoside acetate. From this igforpation, by back calculation, it is

possible to assign a molecular formule to the glucoside. The acetate

- -

. % We aye indebted to Dr. John S. Belew of Baylor University, Wace, Texas
. for the .ozonalysis.
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was prepared by the m%thod given in Appendiﬁ VIIT-B. The acetéte was
recrystallized ffom hot, absolute methanol to a consbant melting point
of 2hT;éh8°. The infrared spectrum of the glycoside acetate is shown in
Figure 5. From the carbon-hydrogen analysis and the molecular weight,
the glycoside acetate was assigned a molecular formuls of'Ch2160019.

Elemental analysis: Found, C = 58.21%, H = 7.16%;

Mblgcﬁlar weight 8&9; Calculated for Ch2H6OOl9’

C = 58.05%, H = 6.96%, molecular weight 868.90.%

The number of aeetyl groups in the glycosidé acetate was determined
and found to be seven.

Analysis: Found 36.28%; calculated for seven acetyl

groups 3‘5.82%. '

Using the melecular formula df the glycoside acetate and the fact
that th acetate contaihs seven acetyl groups, it is reasonable to assign
a molecular formula of 028Hh6012 to fhe glycoside.

Elemental analysis:® Found € = 59.08%, H = 8.36%;
Ea{]§5 = 49.8+ 0.3° (C = 1.079mg/mf in pyridine),**C-methyl
= .0,96%%*%%¥ H = 8.07%, 4 C-methyls = 0.95%. -

The next problem was the hydrolysis of the glycoside and the
identification of the sugar moi§ty and of the aglycone. - Because the
glycoside. is only slightly soluble in water and dilute acid, hydrolysis

of the acetal sugar linkage was quite difficult. A large number of hydro-

* Analysis run by-Geller Leboratories, Bardonia, New York

*% All optical rotations.were run by Schwarzkopf Micro-Analytical Labora-
tory, Woodside, New York' o o "

*%¥% See Appendix IX for & didcussion of C-methyl group analysis.

" : . ’ ’ ' .-" 7'.‘~ L
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lytic processes were gttempted. Those hydrolytic methods whiph sp;it the
glycoside also substantially degraded the aglycone. The degradation re;
sulted in the formgtion_of a cgrbbnyl fungfional group. Figure 6 shows
the infrared spectrum of the prodgct isolate&_from acid hydiolysis of. the
glycoside. It reveals a band at 1715 ;m"l;which is characteriétic for
a carbonyl functional group. -Thele,ﬂ,dinitfoPhenyihgﬂrazbne of the car-
bonyl compound was prepared according to the methdé given in Appendix v
VIII-Cu After recrystallization thé mleting poipt of the phenylhydrazone
was-1257125f. The molecular formuls of the 2,4 dinitrophepyl@yﬂrazone
is sy 0

Elemental analysis: Found, C = 60.72%, € = 7.23%,

N = 11.81%, moleculer weight Lis; calculéted for

Coptiz) M), 06, C = 60 7&%, H=7T.22%, N - 11.81%,

molecular weight 474.5h,* /

It is apparent thgt the giycoside suffered the loss of 10 carhbons,
16—hydrogens, and iQ_?xygens during the acid hydrolysis; Si@ce the net
losa due to the glucose moiety is 06H11 5 the degradation of the églu= )
cone resulted in the add1t¢0mal loss of k4 carbons{ 5 hydrogens; gnd 5
‘oxygens. The exaét nature of these losses are unknown.

The sugar"moiety‘was identified by peper chromotography. The,
unknown sugar solution was chromstographed with glucose, and found to

have the same RT value as glucose. Two different solvent systems were .

¥, ' v
Apaljses run by Geller Laboratoriss, Bardonla, Wew Tork - =

Analyses run by Bérkeley Analytical laboratory, University of Califor-
" ‘nis, Berkeley, California
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employgd in the chromotography. See Figures 7 and 8 for a reproduction
of these chromathrale The chrpmatogra@ shown in Figure T was run using
the solvent system n-butanol-Ethanol-water:: 1041;2, and the chromatogram
shown in Figure 8 was run using the solvent system n-butanol-pyridine
water:: 6=4-3, PFurther confirmation of the sugar as glucose was supplied
by the preparation of the phenylosazone and the pen%a-aeetate.

It was determined that the glucoside could be hydrolysized by
suspending it in a solution of water and methanol'(75% water and ?5%
methénol) with emulsin or f3- glucosidase. The aglucone was isolated and
recrystallized from water and mephénol to a constant mglting point of
166-168°. Figure 9 shows the infrared spectrum of the aglucone. The
qcetgte was prepared by the method given in Appendix VIII-A; The aglucone
acetate was recrystallized from hot, absolute methanol to a constant melt-
ing point of 208-210°., The infrared spectrum of the aglucone acetate is
shown in Figure 10.

The molecular formula assigned to thg aglgcone acetate is

CBOHhMOll' Elemgntal enalysis: Calculated for 030Hhholl9

C = 62.05%, H = T.64%, molecular weight 580.65; Found:

C = 62.02%, E = T.7%, molecular weight 580%, [“}2]5).5:

-52.4 + 0.5° (C = 1.132 mg/ml in pyridine).

The number of acetyl groups in the aglucone acetate was determined

¥ Analyses run by Berkéley Analytical Isboratory, University of Californis
. Berkeley, California.
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and found ﬁo be four.

Analysis: Found 28.90%; Calculated for four, 29.67%.
Using the molecular formula of the aglucone acetate and the number
of acetyl groups it is possibie to assign the molecular formuls of
.22 3607 for the aglucone. ‘
*
Elemental analysis:” Found, C = 64.12%, H - 9.07%;
'[oc]23 3;h0.8.i O.‘6_(C'-‘.=_' 1.006 mg/ml in methanol),

C-methyl 4.3%; Calculated for C = 64.05%,

o2 3607’ C=
| H = 8.79%, L C-methyl 3.63.

If one adds to the.mo%ecular formula of the gglucone C6HlOO5
(the gmpirical formula of glucose in & glucoside), tye molecular formulg
of the glucoside is obtained, C28Hh6012' Ags shown earlier, this formula
agrees with the analytiéal dafa and with the formula which was postulated
on similar evidence obtained from the glucoside hepta-acetate.

The determination of thé carbon skeleton of the aglucone was ac-

32;53)3h{35 The aglucone

complished through dehydrogenstion studies.
was heated for 6 hours, as an intimate mixture, with an excess of palla~-
' dium-on charcoal.(S percent) at 350°.. During the . heating a stream of dry

nigrogen was used to sweep out the hydrogen which was.formed.. After

heating for six hours, the reaction mixture was cooled and extracted

* Anglyses run by Berkeley Analytlcal Laboratory, Unlversity of Califernie
Berkeley, -Califernia.- -
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with cyclohexane. The cyclohexane was removed, at reduced pressure, with
the Rinco evaporator.

The residual oil was further purified by chromatographing it on a
column of aluminaX  using n-hexane as the eluting solvent. Three cuts
were teken. From the first cut, a white, crystalline product was obtained.
This product was characterized as phenanthrene (I) by comparing the melt-
ing point, ultraviolet and the infrared spectra of the unknown with that
of an authenic sample of phenanthrene (see Figures 11 and 12 of infrared
spectra). The €values of phenanthrene a.re:22’ < Amax 251 mu, € = 63,000;

amax 330 mu, € = 252. The values for the unknown are: Amax 251 mu,

€ = 65,200; Amax 330 mu, € = 247.

After extraction with cyclohexane, the reaction mixture was ex-
tracted with benzene. Upon removal of the benzene using the Rinco
evaporator, a yellow, oily material was obtained. This oil was chromato-
graphed on silica gel,3_5 using n-hexane as the eluting solvent: Two
fractions were obtained. The first fraction did not fluorescence in ultra-
violet light. However, the ultraviolet spectrum of the fraction was .

similar to those reported for naphthalene de::'ivatives.a'a A picrate was

prepared which after several recrystallizations from methanol, exhibited

* The method of preparation of the alumina is described in Appendix VIII-D
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a constant melting point of 115-116°. This melting point corresponds to

the picrate of 2-methyl naphthalene (II).

-CH
2
II
The second fraction, which fluorescenced under ultraviolet irradi-
ation, was found to have an ultraviclet spectrum similar to those reported

RO It had the following maxima:

for other phenanthrene dérivatives.
299 mu, 288 mu, and 277 mu. The picrate of the aromatic material was pre=-
pared. After several recrystallizations, a constant melting product was

~ obtained. The picrate was orange and.had a melting point of 107-108°.
This is the melting point which has been recorded for 10-methyl-2-ethyl

phenanthrene (III).21
-CHQ-C}{3

R
On the basis of the evidence, the following structure for the

aglucone is postulated:




-57_

The exact positions of the oxygens cannot, on the basis of the
evidence thus far available, be assigned. However, in the above proposed
structure, the oxygens are placed at those positions most generally found
to be occupied in similar or related compounds. The carbon s#eleton and
the dehydrogenation products obtained from it are amply justified by the

available litertsn:t:ure.25’2,4’25"26

The biogenetic relationship of geranyl geraniol (V), with the

carbon skeleton of structure (VI) affords a ready synthesis of the carbon

skeleton.
-CH=CHOH -CH=CHOH
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Infrared Spectrum of Glucoside recrystallized

from water-methancl




MO -

GWAVELEN{H’N IN MICRONS
7 8

I Tler
oot I

[ N s
; 7/ i R
L 2~ [\.[ e _Lo
Y el T
30 I { —r -~ 130
) L1 e IR
10 3 l \ ‘l 10
: ! WA‘V!NU!‘I‘?EOR :I‘GOOKA;SE = 3 i T i T

Figure 5
Infrared Spectrum of Glucoside Hepta Acetate
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Figure 8

Reproduction of the suger chromatogram
using the Solvent System n-butanol:
pyridine: water = 6:4:3,
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Figure 7

Reproduction of the Sugar Chromatogram
using the solvent system n-butanol:
Ethanol: Water = 10:1:2.
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Infrared Spectrum of the Aglucone
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Infrared Spectrum of the Aglucone tetra-acetate
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VI. DETERMINATION OF THE AIKALOIDAL CONSTITUENTS
IN THE SEED OF RIVEA CORYMBOSA.,

A.“Intrqductibn.

The original intepest‘in @He spudy of the drug ololiuqui was its
reporpeq_gée by the Central ApericanhnatiVes as a narcotic. Since the
drug possessed physiological action characteristic of that produced by
many alkaloids, repeated attempts have been made to isolate the alkaloidal
materials. Of the meéthods attempted in this investigation, three will be

described,

B. Method I

- 15.9 g of'pulverized ololiugui was extracted with 250 ml. of
methanol and hydfochloric acid (é25 mt. of absolute methanol and 25 ml.
of concentrated hydrochloric acid) for 25.5 hou;s inla soxh}et extrgctor.
After this time ﬁhe hydrophlo;ié acid was negt;alized with an equivalent
smount of KOH., The neutral solutionﬂwas filtered tolrémove the KC1 which
formed. and prgcipitatgd. _The light brovn filtrate was reduced in volume
using the Rincp evaporator. As the solution was concentrated a reéinoys
material separated, togeﬁher with a@di?iogal ¥Cli. These were remévé&fb&f
filtration. After revaaluof inorganig salts the solution was‘reduced 1o

dryness. The residue was .a resinous, brown material. This material was

'triturated for eight hours with CHCL; using a magnetic mixer. The CHCL

> 3
extract was evaporated to dryness. The residue was then taken up in HEO’
treated with Darco to remove residual resinous materials, and the following

tests were made on the resulting solutiou..




1. Scheibleih alkaloid test 2%....u.ue. Positive
2. Mayerk alkaloid @éstBo cevessesesoses POSitive
3. Folir_lg—.C:[.ocol'bec ‘Phenol Test¥* .....,. Positive
4. Molisch sugar test . e rreernnanea Positive

5. Protein and Amono acids cessseeeecocc.s Negative

110.6 grams of pulverized ololiugui, which had been __previbusly
defatted with 1,2-dichloroethane , was ex‘ﬁrac:ted for 28 hrs. in a so;;'r;lets
extr:a:gto;' with 900 ml. of a 1 N vme’oha.nol.—sulfu__ric a._cid. solutign. $pot
checks indicated ‘the reflux t:emperature to be 64° + 3°. _The sulfate ioms
were precipitated with Ba (OH)2. The BaS0), was removed by filtration.
The solutién was then made slightly acid with sulfuric acid and @te; i
added. _th'he mge“th?fxiol which remained was removed with the Rinco evaporator.
As methanol was removed & résino_us material deposited on the sides of the
flask, the flask was changed periodically to remove the resins. The
residue of the methanol;sulfuric acid extract was é.issolved. in distilled
. water and é,djusted. to.a pH of ll with NaOH. The basic solution was
steam distiél.led_. The steam distillate was eveporated to dryness wi’clh the
' ,30

'Rinco evaporator. The residue gave the following reagent tests:

¥For dg'bails of the reaction test see Appendix VIII-B.
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1. Folins-Ciogolteg phenol reagent ........ Positive

2. Sghrib;ef'SJAlkaloi@|reagent sescoscnsse Pos%ﬁive

3. Mayer's Alkaloid_reagent cresoseccssanss Négative'

The solution was then édjusted to a pH of 1 with H28Q¢and steam
d@stil@edi The steam d@stillate gave negative.alkaloid reagent tests, The
acid solution wagrextracted with CHClB. The material extracted gave the
fdllowing tesps: -

| 1. the?bler‘s“Alkaloig Reagent ocevsscc... Positive

2. Maye:'s“Alkgloid.Rgggenﬁ etesvosensosnas Negative

The solution wés:ﬁyeﬁ médg basic}@iﬁhbﬁﬁgOH and extracted with
éﬁci;. The material,egtrécﬁed gavéitﬁe‘following tests;

| 1. SQheybler's“Alkéloiq Rgagent cussssvesss Positive
2. Mayer's Alkaloid Reagent ..ceoeceeeccns. Positive

3. Folins-Ciocoltic Fhenol Reagent ........ Positive

D. Stass-Otto Method™®
30 grams of ‘the qrudg gthanolic extraqt\was dissqlved in 800 mlo of

absolute ethanol. This solution was mede acidic wiph.tértaric acid a@i

refluxed for 22 hours. The_ethahol was then removed with the Rinco evapora-.

tor. The residue Wé; dissolved in'water and filﬁered. The filtrate was |

. pe&ﬁcéd to dryness, and. t?é residue was dissoived in 459 ml. of absolute

ethanol and kept cold overnight. The eo}d solution was filtered and the

fil%rate ?gduced to dryness. The'résidqe was dissélveq in water and filter;
. BN

gd. This process Wgs'repeated thrgg bimes. The resulting soluﬁiop was

. made aéidic(pHB with HCL and extracted with ether. The ether sclution was
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over anhydrous Nazsoh g.nd reduced to dryness. The residue gave the follow=
ing 1:es“i:.s.,3 0
1. Scheibler's Alkaloid Reagent ecoscsccse Positive
' 2, Mayer's Alkaloid Reagent cecscccesscs. Positive
The' solution was then made basic with NaeQH and again extracted

with ether. The ether sglqtion»_w_e_zfs dried over anhydrous l\T:_—J_.ESOL} and. re=

Quced to 'drypéss on a Rinco evaporator. The residue gave the followlng
30

reagent tests:
1. Sghe;b]_.er“ s _Alkaloiq Reagent occvcceseo Positive

24 Ma_.yer’s Alkelold Reageflh coosvecosoces Negative

Eo Discussion o _ T !
) | The original purpose of this iz;vesti_gat;ou was to 1solate an alkel—.
loldal moiety. The methodé‘ émployed vfailed to resulb iﬁ the isolation of
a crystalllne alkaloid. The reagent tests were eondueteci‘ on samples ob;‘
tained und.er_cqndi‘bions which should haw_re _preelud_ed in‘_t:erferring substgneese
Since: the tests were positive, it is assumed that the seed of Rivea corym-
bosa does contain alkaloidsl materials. The difficulty encountered in |
attempting to isolate an alkaloid or alkeloids indicates thet they are
| presént._in very émall‘qua_‘nti'ty. It is believed, on the basis of experi-;
mental evidence s that :l:he ajlka_lpids may contain a phenolic hydroxyl group.
Such a group, under thé basic ‘c_onditions which, were used, @roulgif not allow
the }a,lka}.oid to be !e_gjbra:etéé with 6rgé,nic ‘solvents, - Alsa s foéc,ause of *bh;e
Basic nature of the alkgioids it would not be extracted from an acid

éOlution,
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‘Ina recent private communicetion with Dr, Hofmamof Sandoz,
Basel, _Switz;e:_t'lghd, it was .l_eé,rned that the Sandoz group ™ has recently
isolated ty'ro indole alkaloids from the drug ololiugui in milligram quanti-

ties. -
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~ VII. PHYSTOIOGICAL EFFECTS OF THE SEED OF RIVEA CORYMBOSA

A. Introdgcﬁiop,

The presence of a physiological principie in- the drug ololiuqui
. L o= _ ' :
has been reported in several a,r‘qicles.’?)’"5’7"]"7’57 The use of the drug
. 26

by the natives of central Mexico has been well established. The natives
apeureporﬁgﬁ to'ﬁgve“usgd thg drug as a general medicinel and as a narcotie.
As & general medicinal the drug appears to have been a "oure-all”., As a

narcotic the drug was used in their religious activities and as a means i

to divine past and future occurrences. More recently, Osmond hes reﬁorted

38

on‘the physiologigal effects of the drug ololiugui.- His report tends

to substantiate the eaflier reports.

B. ZExperimental.

Two research laboratories have investigated the physioclogleal
properyies_of.the drug ololiuqui during the preparation of this thesis.
1) Under the direction gf Dr; Kenross-Wright, a physiologist at Baylor
University Schodl of Mgd%ciné,‘aﬁ investiga$iog of the physiological action
of the drug ololiﬁgui was‘qarfied out using human and animai subjects.
With the gnimals.the drug was‘foun& to possess physiological ac%ivity.
However, When’the drug was admigistered'to tﬁe human subjects, they bg-
came négseated and no_definiﬁe results were obtained. _2) More extensive
investigations have been run at GfangerJReseagch Laboratories, Washington,
D.'C.“ Ityhag been fougd the:e that .the drug acts.as a ggptra};ngrvpgs
system gtimulanfw It. was furiher found that the crystailine glucoside is

approximately filve times as effective as a central nervous system stimulant
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i
!

as is the initial ethanolic extract of the dfug.
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B.
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| VIII. SUGGESTIONS FOR FURTHER RESEARCH

Research should be undertsken to iden%ify the two unknown fatty

acidg. o ‘

?peugglgt;onship of the hydroquinone to other constituentstshould be
Gsterminea.

§¢Le¢?iv§md§gradéﬁiopAof_ﬁée aglucone should be'qpﬁertake@, This could
qudgngubyhcpemiga;>an§ catalytic oxidation. Knowledge as fo fhe exact
pos?t}oﬁ of the oxygens c;uld thus be obtained. | ) |
Degradation products of the  aglucone oftained.upon aclid hydrolysis
should be charactegiied. | ' | -
The alkqioidgl material(s) should be isolated. Tt is believed this
could be done by hydrolyzing theémhanol'éolub;e material with dilute

acid, followed by eitréction with organic solvents, using”congitions

of besicity which would allow the éxtraction bf a possible alkaloid

which c?nta;ns e phenolic hydroxyl gréup, A larger quantity of-

seed than has been avallable in this investigation should be used.
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IX. SUMMARY

The drug ololiugui has bgén’examinedﬁghemically and physiologically.

?he bil ofuR;veg corymbosg has bgen examined. The oil possesses two

unknown fatty acids; otherwise, the Tatty ascid distribution is not

unusual.

From the ethanolic extract of the defatted drug, material hes been

'iso;ated which upon sublimation will give.a white, crystalline compound

Do

E.

F,

Go .

which has been cheracterized as y&droquinoneg o _
A white, erysgg;line glucoside has been isolated from the ethanolic ex-
tra¢t'of the defatted dfqg;_thg glubqside has been assigned ‘the molecular

Pormula of Q28Hﬁ694 . The glucoside was shown to contain ro unsatura-

“tion or carbonyl functional groups. It was shown to contain seven

hydroxyls and. three ether'functidnal groupéa A11 ethers are cyclic or
bridged ethers. - |
The glucoside was h&ﬂrplyzeq with emulsin,
The suger moiety was ghown;to 'be glu¢o§e° .
@hﬁnaglucone wes assigned 8 mglegu@ar formuls of 022H§607° The agluéone

contalins four hjdroxyls and three cyclic or bridged ethérs. . The aglucome

was found to react with perilodate, thus indicating at least two’vincinai

' hydroxyl groups. On the bases of dehydrogenation studies, a.hydrogenp

Hs

ated_pyranon§phthalene nucleus has been postuléted for the carbon skele-
ton“of.the_agiﬁcone. )

Igfrgxedﬁspectra-bﬁwtheyg;ucosidg and aglueone. are presentéd.

I Phygiqlogigalistudies.of th drug are;presemted.

'Jq

Sugées%ions for further research are ﬁresented.
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’ APPENDIX I:
~"Dr. B. P. Reko in a le‘cter dated 22 March 1937, mentions the
pecul:r.ar cure with B____e_, a German owner of = coffee ranch in Juq_uila. of
the province of Oaxaca (Mex:Lco) fell very sick with "typhoid”. No phys1-
cian was ne_a.:rjby. An Indian medical magi’cian'was called in snd served &
medicine from the decoction of a handful of p__p_l__ seeds. After an hour
the magician returned and was surprlsed that the high fever had not dis-
appeared.

"The Indians .are suscepti'ble to much smaller doeee than are the
whité people. The magician gave still anoﬁh’e'f" handf{zl of the seed, with
the apprehension that poisoning might result. The effeet upon the patient
was rsimply unbelievable according to his own statement.  He fell into a
dream with a fever (40°) in which he saw magnificent landscapes, a caetle
with a female "Karyatiden" (La, §enarita) and felt as hit with an agreeable
paralysis. He tried to move hie_ arms and legs, butb :E'el'l; hobe;l.essly para~
lyzed. In his dream he felt like & corpse: He cried, "I am dead.” Then

he fell into unconsciousness and hada terrific outbreak of perspiration.

On awakening he felt completely well and got up at once. B
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APPENDIX II

Figure 13

Illustration of Ololiuqui by Hernéndez
(reproduced from Schultes' monograph)
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APPENDIX. II
(continued)

This tfansla.tion, of Hernéndez work, is taken from Schultes' mono-

graph. L |
~ "0Ololiugui, which some call coaxihuitl, or snake plant, is a ——

ing herb with 'thi%l, green, cqr_da:b‘e' leaves; slender, green, tefei;e stems ;
and ldng white ’.'flowers. ] The seed is round and very much like ca;jiand.ef B |
vhence the name ( in Nahuatl, the term ololiugui means "round things ") of
t'he plant. The roots aré fibrous and siepd.er. The plent is hot in v‘bhe
fourth d.egree.. 'It‘ cures syphilis and mitigates pain V'fhichﬁ 1s caused by
chills. It relleves flatulency and removes tumors. If mixed with a
little resin, it‘ba.nishes chills and stimula.tes_ and aids in the remarkable
degree in cé.ses of dislocations, fractures and pelvic troubles of women.
'The seed has some‘l‘ned.ic:.Lnal use. If pulverized or taken ih a decoction
‘or used as a poultice on the head or forehead with milk or chili , 1t is
said to cure eye trouble. 'When drunk, it acts as an\aphrodisiac. It has
a sharp taste and is very hot. Formerly, wheﬁ the priests wanted to
commune Wi'bh their gods and to receive a messg.geﬂ__f'rom. ‘them, they ate this
plent to ind.uce~a é.eli;ium. A thousand visions and satanic hallueinstions
appeared to 'blhen}.‘ In its manner of action this plant can be compared with

Solenum Maniacum of Dios eorides. It grows in warm ;places in the field. nT
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APPENDIX TITI

Figure 14

Illustration of the seed of Rivea Corymbosa.

(Reproduced from Schultes' monograph)7




- 58 -

APPENDIX IV

Figure 15

Illustration of the plant Rivea Corymbosa.

(Reproduced from Schultes' monograph)7
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APPENDIX V

TABLE II

Differentibtion of the-genus Rivea and of the .
© genus xgomoea.7‘ -

Rives, . igémbea .

Sepals ..so..  ligneous ......... membranous, herbaceous
Flowers seese hypocraterimorphpgs . non=hypocraberimorphous

Fruit +¢s.... Dbacecate, dry, and ]
- indehiscent ...... dehiscent capsul

Seed *soP00 80 one eeo0e00000 'bWO oY more
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APPENDIX VI

The distribution of the use of Rivea corymbosa as
a narcotic in pre-hispanic and modern Mexico.

Figure 16

)7

(Reproduced from Schultes' monograph
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APPENDIX VII

Scheme of the extraction processes of Rivea corymbosa.

pulverized seed

| 1,2-dichloroethane
0il ‘ ' Mait:

Absolute
Ethanol

Ethanolic soluble Marec
material
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APPENDIX VIII-A

THE PREPARATION AND PURIFICATION OF AGETATES.18

. 200 mg. of the substance was dissolved in pyridine and then
combined with an e:;'cess.ol:f‘ acetic anhydride. This materiél was allowed
to stand for ?h hours. After this time ﬁater was added to the solution
and,tﬁe“precipitatenwgs_gpllected by either centrifuging or filtration.

The acetate was then recry'étallized from methanol.
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APPENDIX VIII-~B

- PREPARATION OF FOLINS-CIOCOLTEC PHENOL REAGENT.

'

A. Preparation. - _

. lOO_g.'q?mygewoh . 2H20‘and"25,g. oﬁ_maquQh . 2H29‘ar¢ dissolved
in 700 ml. of water in & 1500 ml. ground glass flask and refluxed for 10
hours, af@grywhighlsolml.”of SXTVPY-H5POA agd lQO ml, of HQl were added.

" ;@he solut;og.was cooled agd ;59 g. og;Lgesoh? SQ wl, of @ 0, and

2
4f§ drops 6f“B:2 were addéd and t@e mixture boi;ed for,EE minutes to
expel. the excéssLbroﬁine. After cooling the solution was diluted to one
liter, filtered and stoped in the: refrigerator. The stock solqtion is

| aléelden yellow. The stock solution should be diluted with 2 volumes of

water before using.

B. Method of Use.

The phenol ig dissolved in a § perlcent solution of sodigm car=
' bonate. To this solution is added a droﬁ of Folins solution; the immedi-
ate appearance of a dérk'blue'color indicates the presence of a phenolié

hydroxyl.
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" APPENDIX.VIII-C
PREPARATION OF 2,4 .- DINITROPHENYTHYDROZONES. 19

A sglutiog of 21h dinitrophenylhydrozine was prepafgd as follows:
TO!O.% g. of 2,hfqitnit?dphenylhxdrozing in a 25 ml. Erlenmeyer flask -
was added é ml. of coﬁc¢ﬁtrat¢d sulfuric, acid. _Water was added dropwise
with stirring until solutioﬁ was complete, Jfo this solution was added
10.ml. 6f 95% ethanel. The carbonyl compound was added to this solution.
The resulting solution was allowed to étand'overnight and the crystals

which develeped were collected and recrystallized from hot, 95% ethanol.
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APPENDIX VIII-D ( ;

PREPARATION OF CHROMATOGRAPHIS ALUMINA.ZO

‘  Baker and Adamson reagent grade aluminum oxide was washed with
dilute’ HCL and with water and air dried It vas then extracted contin:'-
.ltllousl_.fl;y'.f.'or 24 _hours'wjftljz a mixture of chloroform and methanol. This
We_a.é. followed by an extracti;?n with absolute ethyl acetate, this was

followed by é.r&ing and activation by heating at 150°C. for 18 hours.
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APPENDIX IX

TERMINAL METHYL DETERMINATIONS Ot

_The terminal methyl determination is based upon the oxidation of
the compound with sulfurie a_.cic._i‘-;chrqmic acid solution., The acetic acid
which is fgn_n_ed, :_Lg st;egagn c_‘listill._ed and titr,atedy w:_’g:h stgx_;dgrd ‘base.

_ The i‘esulfcs obtained from a terminal methyl analysis must be
interpreted.wi‘bh caution. Straigh‘t:qhain compounds usually give
theoretical yields of éeetic .acid, as éo alicyclic compounds which have
me’chyll groups. .Hhowever , methyls 'attache{i to an aromatic ring and methyl

of gem-dimethyl or tert-butyl groups are not quantitatively eliminated

as acetiec acid.
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