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Desoription of Research Carried out.-

In the following peges and acocurding to the original ohronogram of aoti-
vities we desoribe the work that has been done in our laboratory during
the last 4 months in relation to the isolation purification and charaote
rization of the alkaloids from Sangre de Grado.

Besides the work done on the chemistry of Sangre de Grado, we have been
getting ready the assay usystems for the teating of the biological activi
ty and possible carcinogenic or tumor promoter motivity of the alkaloid
from Sangre de Grado whioh we think will be fully charaocterized in the

following two monthe.,

Rosults and Discussion.-

1, Isolation and Furification of the alkaloids from Sangre de Grado.

1000 mls of the red sap Sangre de Grado extracted from Croton lechleri

ere treatod with concontrated anmonium hidroxide bringing the pH to
11 ., The reswlting brownish-red viscous mass is then exhaustively ex
trooted with chloroferm. Tho ohloroform fractions aro then pooled
togataer and roduced in vacuo at 40°C yielding 6.8693 gr of a beige
golid,.

This beige solid is boiled for 10 ninutes in 150 ml of methanol and
the insoluble fraction containing the alkanloids ia removed through a
hot in vacuo filtration step., A dark orange resin remains with the
hot wetanol.

Purther peparation is accomplished as followas Tae whitish solid
tLut resulteod from the previous step is swirled im 250 mla of methanol
at room temperature. This reoults in the settling down of a yellow
solid to the Yoltom of the flavk and the romoval of & white solid --

through decantstion of the white methanolic suspoension.
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This previous step vas repeated until ths methanol decanted appeared
clear.

Finally the yellow solid is reorystalized in Methanol-Dichloromethane
(411) thus yielding 2.5 gr. of high melting (Melts with decomposition
ahove 300°C) yellow cristals.

The white gsolid obtained from reducing the methanolic suspension is
recrystalized in pure methanol yielding 230 mg of white orystels with
a high welting point (Melte with decomposition above 300'0). These

white orystals turn yellowish with time,



1000 ml. of sap

y olkeline with conocentrated IE4OH

brownish-red visoous mass
extracted with CHCl3

Y
chloroform extraction

reduoce in vacuo at 40°¢C
v

6.8793 g of a beige solid

boiled in methanol and filtered

// \)

insoludble whitish dark orsnge resin in methanol
solid

swirl at room
tenmperature me-
v thanol and decant

P

Yellow solid white methanolic suspension
recryatalize lreduoo in vacuo at 40°C
in HOOH:CHCL5 white solid

4:1
lreorystalizo in MeQOH
2.580f yellow
orystals . 230 mg of white
orystals
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2, Chromatografic Besulta,

-2

b.

Ce

Thin layer chromatography of the yellow and white solid on Silioca
gel gheeta (Kodak 13181 Silica gel with fluorescent indicator, No.
6060) resolved one spot in each cane with an Rt value of 0.63 for
the yellow so0lid and 0.58 for th: white solid using as eluent Tolue
ne: Chloroform: Methenol (9:2:13).

Both of those spots gave positive reaction to Dragendorffls reagent
acoording to Munier and Machenboeuf.

Bidimensional Development cn Kieselgel HF254 (type 60) with eluent
CHGIBs MeOE 5:1 Also reveals only onoe spot for both the yellow
end white solid.

Thin layer Reverse Phase Sheat (C-18) gave no results with the follow

ing eluents:

MeOH1: H20 T3
MeOE H,0 416
Pure MeOH

MeOE: H,0 8:2
MeOH1 CHacN Ts3
MoOH: CHBCH: Hy0 53332

The results obtained in parte &) and b) are given only to ascertain
the purity of the products obtained., MHowever, it is necessary to -
seck a chromatographic system that will enable us to ocarry out the
alkaloid seperntion on ohromatographio columnz, since we regard -
that such a technique will render a more effioient, reliable and
reproducible method.,

It is for this reason that further ohromatographic systoms are
being cerried out such es Reverse Phase C-18 thin layer chromato -
graphy sheets, vhich up to this time positive results have not besn
obtained.

J~
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Ultraviolet (Figures la, 1 b) and Infrered (Figures 2a, 2b) Spectra of
the yellow and white solids obtained in the previous steps show greet
similarity between both compounds. We Btill need more information from
an FMR .nd M3 Spectra in order to elucidate structure.

¥e have not been able to obtain an NMR Spectra of our compounds because
the two HMR spectrometers available are being repaired.

Wo have sent samples to the Umiversity of Heidelberg in order to obtain

the MS Spectra since there is no M3 Spectromster in our country.



FIGURE la TUltraviolet spectrum of the yellow
crystals purified from Sangre de

Grado,the solvent was ochloroform.

FIGURE 1b VUltraviolet spectrum of the white
crystals purified from Sangre de
Grado. The solvent was chloroform.
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Infrared spectrum of the Yellow crystals

FIGURE 2a,

purified from Sangre de Grado in XBr
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Infrared spectxum of white crystals

FIGURE 2b.

purified from Sangre de Grado in KBr.
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ihe White Amorphus Solid from Sangre
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and/cr tumor promoter potentialities of Sangre de Grado

using the two stage mouse shin carcinogenesis system, since

the experiment we stacted last June was ruilned by two
unpredictable accidents. For thisg wperiment @

Female Sencar mice of % months of age were shaved with

swratcal clippers ¢4 davs before treatment and those 1n

the resting phase of the hair cycle were used. Mice are
haoused 10 per cage and fond and water are available ad
libitum. There are 70 animals per each euperimental
group.

- The carcinogenic compound used is 7-12 Dimethylbenz ()
antrracens (DHUAY . The carcinogenic single dose 15 100 n
moles and the 1niti1ator single dose 15 10 n moles.

= The Lnown tuss - promoter compound used was 12-0-Tetra-
decanoyl phorbol 1I3-acetate (TIPA) and the concentration

was Joug oan Ol oml of acotone.

The aroups we have alrocad, started are as follows:

Group 1: Lo nomoles of LDAGAS 1n 0.1 ml acetone

Croup 1o o moles of MEBA 1n 0.1 ml acetone

Group  Z: 2ug of TFB an .1l ml of acetone twice weekly.

Croup 4 0.1 ml acetons tew ce weokly

Lroup S ULl oml oof SON aquuus suspension of Sangre de Grado
twice weeb v,

Group  o: V.2 mg of Taspine-lHLl bwice weellwv.

Lr oup O o n moles of DAbA 1R GL1 ml acetone first weel

2o TG 1 oLl oml of acetone twice weekly
thereat tar .,

Group s PO nowmoles ot DRHEA 1m0 OL1 ml acetone firet week
O ml G S0% anuons suspension ot Lanqre de Grado
twice woel !y thereat ter.,

Group 73 YO momoles of DDA In 0.l nl acetone first week
WL g ezt basprne-HU) am 001 ml of water twice
weebkly thereaiter.,
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TABLE &

MUTAGTEHTC CPFECT O LANUKE DE GRADD AND TAGMINE-HCL ON THE TESTER
SHREING IN THE PRESENCE OF S-9 MIX.

NUREBLR OF REVERTAMTS OF THE TESTER STRALN

1177 14978 (2R RN TALOL TALSS
S PR GG 18w ZO-50 120--200 240-220 159-05
U &0 42 8 1 23
ooy
(RN DU 86 59 235
(R RANTS aa 85 22
(R S TN &) ND & ND
AN t1 71 20 15
Cohil o masml
(RPN s 107 40 25 17
DUPEND I A5 71 44 Ky 22
USR] 78 Iy Id ND
[RPRRE SR i) Ry Py 2 17

RORE LA TIONS: 5 P E

! Spontancous roversion elpected
S F O Spontaneous reversion obser ved
526 : Sengro de Grado
T-HC1 : Taspine-HOL
Mo oMot done

For the acthodology see teqt.
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Sangre de Grado

Concentrated NHoOH
H to pH 11
v
Brownish Ked Yicous Mass
betracted wnth CH Cla
Chloroform Fraction

H
i beduced "1n vacuo"” at 40C

eige Uolid
LAY
s VoMashed with room temperature (20C)
/ Nomrthanol and frltored.
- .
Dart Oranage Resin White Soli1d ilbhaloid Misture)

Extracted witihn room temp -
eratuw e Dichloromethane

y
Filbtrate
LY

Heavier crystals in / o suspension

bottom of the flasth/ N
I ~
White beige sclaidg White amorphus saolid
Recrystaliced | i Recrvetaliced
1n Acztone | oan Methanol
v %
Yellow crystals White amorphus solid

FIGURE 1.- Extraction and Furification Frocedure
of the Allawlold trom Sangre de Grado.
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obtained dut ing the extraction of LSangre de
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The resin spots fluoresced when eicited with
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)

Thin layer chrometography of representetive
fractions eluted from the dry colunn.

The system was Silice gel 60 F254 Merck end
the eluent wans dichlcromethnne: Methanol

(311) nede acid with ncetic acid.
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Tiulis 5.- Ultraviolet Spectra of the

hydarnchloride of the yellow
crystals frown Jangre de Gra
do {54) and of the referen
ce gample of Tucrine hydro-
chloride provided by Dr. --
Normen R. Farnsworth (5 3)

Lot spectre were un in EZO.
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FIGURE

UV Spectrum of the lHydrochloride of
the White Amorphus Solid from Sangre

de Gredo in mmo.
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Dried Leaves

Ethanol

Ethanoli

4% Tartaric acid
Ethyl acetate

LR L L £ T T
m
~
3
Y]
n
ps

Aguous phase
NHaOH (pH @)

Ethyl acetate Chloroform

-~ -

Aquous phase

v
Chloroform
Extract.

FIGURE 8.~ Extraction and purification procedure for the
leaves of the Croton lechleri.
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Thin layer chrawatography of the chloroform
extract fran the leaves of the Croton lech-

leri,

TLC was perfomed on silica gel 60 HF 254 using as
eluent a mixture of Chloroform: Methanol (9:1).
Spots A, B and C with rfs of 0.63, 0.51 and 0.29
respectively were positive to the Dragendorff rea-
gent.
Fluorescence at 254 om ¢ )
366 nm (—=mmmmmmm e )
Dragendorff positive

Fluorescence at
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