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Biosynthesis of Aloenin in Aloe arborescens var. natalensis*
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The “C- and *H-labeling patterns in aloenin biosynthesized by uptake of acetate-1-UC, malonate-2-%C, phe-’
nylalanine-[1.1*C and -3-1C, methionine-methyl-1*C, and glucose-3-2H to Aloe arborescens var. natalensis demonstra-
ted that the carbon skeleton of aloenin is arisen rig a biological polyketide by the acetate-malonate pathway and

the O-methyl group originates from methionine,
oxy-6-(2,4-dihydroxy-§-methylphenyl)-2-pyrane

Further, feeding experiments of JH/*C-doubly labeled 4-meth-
and 5-(2-f-pD-glucopyranosyloxy-4-hydroxy-6-methylphenyl)-

3,5-dioxopentaneic acid in the Aloe plant revealed that an immediate intermediate is the pyrone derivative and

not the dioxopentanoic acid derivative,

Alocnin was demonstrated to be biosynthesized in such a way that the'

fimst formation of the pyrone by cyclization of the biological polyketide and then O-methylation of the cyclized
intermediate is followed by introduction of a glucose molecule into the pyrone derivative.

Aloe arborescens Mill. var. natalensis Berger has been
widely used for folk remedies.3-9 A new bitter gluco-
side, named aloenin, with an inhibitory activity for the
gastric juicc secreuon of rats was isolated from the
plant, and its structure was reported to be a chromene
derivative (1).9-" However, reexaminations of the
structure by means of spectroscopic and chemical me-
thods had proposed revised structure 2,% which was
recently copfirmed by X-ray crystailographic and $3C
NMR spectroscopic studies.*-'} We also examined
other bioactive components and chemical constituents
of the plant.!®

The biosynthetic pathway of aloenin (2) is of consi-
derable interest because of “the masked polyketide
structure®’ 19-18)  In parallel with the structural studies
of aloenin, we carricd out feeding cxperiments of the
tracer compounds, such as ¥C-labeled acetate, malo-
nate, phenylalanine, and methionine, 3H-labeled
glucose, and 3H/"C-doubly labeled 4-methoxy-6-(2,4-
dihydroxy-6-methylphenyl)2-pyrone (3} and 5-(2-
f-p-glucopyranosyloxy -4- hydroxy-6-rmethylphenyl)-3,5-
dioxopentanoic acid (4}, in the Aloe plants to elucidate
the biosynthetic pathway for genecrating the carbon
skeleton of aloenin, the immediate intermediate for the
biosynthesis of aloenin, and the biosynthetic sequence
in the stage leading to aloenin from the biological poly-
ketide, The resulis have been partly outlined in the
preliminary communications,b® but we wish to de-
scribe en bloc details of the results.

*  Preliminary accounts of this work have been communi-
cated in references 1 and 2.

Results and Discussion

Feeding experiments of the HC- and 3H-labeled tncc?
compounds, such as sodium acetate-1-14C, sodium malo-
nate-2-4C, pr-phenylalanine-1-4C, DL-phenylalanines
3-4C, L-methioninc-methyl-14C, and D-glucou-S-’H were,
carried out in the ported plants by the cotton threaq
method.’® Sodium acetate-1-1C and sodium males
nate-2.-4C were incorporated to a considerable exteat
contrast to the other ¥C- and *H-labeled tracers,«as
shown in Table 1. This suggests that aloenin: (2}
may be biosynthesized by the acetate-malonate patiad
way, which probably involves a biological polykehod
intermediate 5. Further, the scasonal changes im -the
mcorporauons of UC-labeled acctate and malonidy.
into aloenin indicated that the bxosynthu:s of ahdm
(2) was favored in April rather in July
Qctober,

In order to establish the blosynthcuc pathw:y tug‘
gested by the foregoing feeding experiments, alochin
biosynthesized by incorporation of the above-described
MC- and *H-labeled precursors, respectively, was sub-.
jected to the degradation to determine the labeling;
pattern. Aloenin was first degraded using 5% hydro
chloric acid to 2 S-dunclhyl-'!-hydroxychromonc (5)
glucose, and carbon dioxide,$1" which, in tum, origi-
nate from the C-3—C-6 and C-1'—C-7, the (‘rl”
C-6", and the C-2 moietics of 2,** respectively. -
alkaline degradation of the mcthylated compound ('7)
derived from 6 gave 2-hydroxy-4-methoxy-6-methyt:
acetophenone (8)1 corresponding to the C-5—C-6 and’
C-1'—C-7’ moiety. Mcthylation of 8 by Hakomor »
method gave 2,4-dimethoxy-6-methylacetophenone, (9]
which was then transformed to 3,5-dimethoxytoluene
(10) on treatment with 10%, hydrochloric acid. - Nitﬂf
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"In this paper, for convenience, ﬂu: r.:urbm al.omrt!,
alocmn {2), the aglycune (3), and the diketo' s (2T
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1aBLE. l. INCOKPORATION OF THE RADIOACTIVE TRACERS INTO ALOENIN {1} BY TIE ALOE PLANTS

Precursors) Feeding time . act. ;
(=Ci) (day) Season eyt I"m%zr;um"
AcNa-1-4C  (1.00x 108 7 Apnil .87 x10% 0.062
AcNa-1-4C (1.00x 10 7 Aprit 2.76x 100 0.030
AcNa-1.4¢  {1.00x 107 7 October 1.83x 104 0.008
MaNa-2-14C (5.00) 3 April 2171 0.020
MaNa.2-4C {5.00) 7 April 1.21x10* 0.180
MaNa-2-4¢C (1.00x 107) 7 July 2.W3x 1y 0.049
MaNa-2-¥C {1.00x107) 7 October 3.7k 0,004
Phe-1.14C {3.00 10} 7 October 5.03 % L@ 0.0g!
Phe-3-2C {5.00) 3 April 2.28x1¥ 3.007
Phe-3-4C {5.00) 7 April 4.00x 1P 0. 004
Phe-3-1C {2.00x10) 7 July 1.18x 19 0.002
Phe-3.1C {5.00x 10} 7 July 4. 4% 1 0.004
Met-m-¥C  (3.00x10) 7 July 4.36x 10° 0.012
Met-m3H  (2.50% 10°) 7 June 5.07x10% 0.036
Glc-3-3H {2.50x 10P) 7 June 1.12x 10 0.003

cNa-1-4C, MaNa-2-4C, Phe-1-4(C, Phe-3-1C, Mct-m-4C, Mct-m-*H, and Glc-3-*H denote sodium acctate-1-4¢,
wdium malonate-2-4C, p,1-phenylalanine-1-34C, pi-phenylalanine-3-MC, t-methionine-methoxyi-HC, L-methionine-
ethazyl-*H, and p-glucose-3-3H, respoctively.

Tasre 2. IhsTRIBUTION OF RADIOCACTIVITY IN ALOENIN (2) AFTER UPTAKE OF SODIUM ACETATE-[-UG

Distribution (%)

s originated from 2 Sp. act. ——

pound Carbons o gin: om (dpm/mmol) Found Eepccteds
2 C-2—C6, C-1I'—C-7’, McQ, and C-1"—C-6" 2.1x10 100 100
ase C-1"—C-6" 8.30x 10° 36.6 -
7 C-3—C-6 and C-1I'=—-C-7 1.20x 100 56.8 52.8
3 C.53, C-6 and C-1'—C-7" 1.05x 10 46.3 42.2
3} cCr—-C7 7.56x 10 33.3 31.7
opicrin C-1°, C-%, and C-5° 0 o 0

Theorevcal values calculated on the basis of the acetate-malonaie pathway, after subtracting the radicacuivity
i glucose moicty {rom that of 2.

TaeLe 3. INSTRIBUTION OF RADIOACTIVITY IN ALOENIN {2) AFTER UPTAKE OF 30DIUM MALONATE-Z-UC

Distribution (2,)

.. Sp. act.

pound Carbons originated [rom 2 (dpm/mmol) Fouhl;ec;cdn
2 C2—C6, C-I'=C-7', Me(, and C-1"--C-6" J.82x 108 100 100

i c-1"--C8” 1.20x10¢ 314 —

7 C-3—C-6 and G-1"'—C-7 2.60x10¢ 68.1 68.6

i C-5, C6 and C-I'—C-7 2.25% 100 58.9 57.2

) c1Ir—-c.r ' 1.76 % 10% 46.1 45.8
opirin - C-1', C-¥, and C-% LLi4x 10 29.8 342

icfer a) in Table 2.

Tanre 4. DISTRIBUTION OF RADIOACTIVITY IN ALOENIN {2} AFTER UPTAKE OF DL-PHENYLALANINE-|.}(

Distribution (2%

.. Sp. act,
sound . Carbons ofiginated from 2 ——
: (dpm/mzmol) Found Expected®)
X C.2—C-6, C-1"—-C-7', McO, and G-1"—C-6” 5.03x10¢ 100 100
e C-1"—C6” 8.30x10 16.5 -
' C3—GC-6 and C-I'—C-7 T.92x100 58.1 83.5
i C-5, C-6, and CG1'—C-7 2.26x100 - 44.9 0

Theoretical values calculated on the basis of the shikimate pathway, after subtracting the radicactivicy of
fueose moiety from that of 2. )
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Tavi 5. DismuisUciion OF RADIOAMIIVILY I8 ALULNIN (2) AFVER UFTANE OF DL-PRENVLAIANINE-3-BC
Distributi °
Cotupand Carbons originawd from 2 Sp. aet. ,mm____fw] N
) (dpm/{mmol) Found Expected®
2 C-2—C-6, C-1'=C-7", MO, and C.17"—C-6" 4.4 10 100 11+ 1.
Glucose C-1"--C.6" 7.50x 1P 16.9 -
? C.3—C.6 and C-I'—C-7 3.20x 10° 12,0 8.1
8 C-5, C-6, and C.1I'-=C.7" 2.85x 108 6.1 83.1
10 C-I'—C-7 2.38x tQ® 53.5 0

a) Refer a) in Table 4.

TARLE 6. DiSTRIBUTION OF RADIOACTIVITY IN ALOENIN (2) AFTER UPTAKE OF L-METHIONINE~methpl-C

a

Distribution {%)

Compiund Carbons originated from 2 (dgfl:l'ff:::ol} Fouz’m—ﬂT ’ "
2 C.2—C-6, C-1'—C-7", MO, and C-1""—C.6'" +.36 x 10° 100 100
7 C-3—C-6 and C-1'—=C-7* 9.79x10 2.3 0
Glucose -1 —C-6" Y 0 0
COo, c-2 5.50x 10 1.3 - 0
— ' MO -— (96.4) 00

a} Balanc: amount.
is originated {rom L-methionine.

b} Theorctical valics calculated on the basis that the methyl of the methoxyl group at C-l'

TasLe 7. DISTRIBUTION OF RADIOACTIVITY IN ALOENIN (2) AFTER UPTAKE OF D-cLucose-3-H
Distribution {%) - ..
Comp unl Carbons originated {rom 2 Sp. act. — = e
(dpm/munol) Found Exp :teds
2 C-2—C-6, C-1'—C-7', MO, and C-1"—C-6" +.80x 10° 100 . 00y
Glucose C-t"—C.6" 4.52x 109 94.2 B {1 i
7 C.3—C-6 and C-1"—C.7 2.00x10° .0 0

a) Theeretical values calcufated on the basis that the glucose moicty of 2 is originated from n-glucme.

tion of 10 afforded the trinitro derivative {11}, which
on bromopicrin cleavage!®!® aforded bromopicrin orig-
inated, respectively, from C-1°, C-3’, and CG-5" of 2.
The radioactivities of these compounds arc listed in
Tables 2—7. It was observed that the YC-labeling
patterns of 2 biosynthesized from acetate-}1-YC and
malonate-2-11C, respectively, were in complete agree-
ment with the pattern aniicipated from the acetate-
malonate pathway (Tables 2 and 3). In feeding experi-
ments of phenylalanine-1-1C and -3-3C {Tables 1,
4, and 5), the low incorporation of the tracers and the
random distribution of radioactivities were observed
in contrast with the incorporations of the acetate and
the malonate. These facts unambiguously establish
that the carbon skeleton of aloenin is gencrated by the
acetate-malonate pathway and not by the shikimate
pathway. The above results obtained in the incorpo-
rations of phenylalanine may be explained by partici-
pation of these precursors in the formation of poly-
ketide 5 #ig acetoacetyl-CoA which is probably produced
from phenylalanine through such an intricate metabolic
pathway®" as involving the cleavage of even the aro-
matic ring.

Siter wptahe of Lemcthionine-methyEHC, almnet all
the amount of the totai radioactivities were located on
the O-methyl group of aloenin, as shown in Table 6.
Thke distribution of radioactivity on the C.2—C-.6,

“dioxopentanoic acid (4), which are possible a3

-to feeding experiments as follows. The’ "G-:

C-I'—C-7, and C-1"—C-6" carbon atoms was ncg 'f
gibly small and was within the experimental error’
This demonstrates that the O-methyl group at C-4’ a’f
aloenin (2) originates from the S-methyl group of
methionine. On the other hand, the 3. la.bclmg pat 32
tern in aloenin biosynthesized by incorporation ‘of »°
glucose-3-3{ are shown in Table 7. The patiern mda\
cates that the glucose moiety (C-1"—C-6") is pmduccd
by introduction of a molecule of glucase. In the stagey
leading to aloenin from the biological polyketide (5). _
the introduction of the glucose molecule and the cru
tion of the methaxyl group may occur through’ pad_wzx‘
{a) or (b) involving a different compound, 4
6-(2,4-dihydroxy-6-methylphenyl)-2-pyrone (3) oﬂ')-&
f-D-glucopyranosyloxy - 4-hydroxy- &mcthylpbmleS

immediate intermediate for the bmsynt.hﬁuof et

as shown in Scheme 1. In order to prove the immediate
intermediate and the biosynthetic sequence in tbc’_ o
the 3H/“C-doubly labeled compounds, . (3) .and
were prepared from the labeled aloenin and ® ubje

labeled specimens of alocnin were synthesized. bao
eallv by ferding acetate-1 M@ L-methionine-me
and D—glucosc-?»-’h’ to-the Aloe plant (Table I). Tbc
incorporation of thesc labeled compounds™id ey
should vield 2, 4, 6, 2, 4, 6"-%C, WM'HV
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" TasLE 8. INCORPORATION OF THE DOUBLY LABELED TRACERS, 3 anD 4, INTO ALOENIN (2) BY TUL ALOE PLANTS
!;&__L\ L Precursor*-b Feeding time - Sp. act. of 2 Incor poration
5 No. (GCi) (day) Season (dpm/mmol)> (%)

% - =

’ ‘16 Pyrone-3H; BC (1.22x 103 3 July B. 4 x 10F 8.1
17 Pyrone-*H; #*C (1.31x10°%) 3 July 6.52%x10* 5.5
18 PyronedH; HC (+.06 X 10-3) 3 August .48 % 1¢° 15.4
i9 AciddH;, BC o (5.00x10-% 5 July 0 0
20 Acid-1H; V'C {2.55x 10-% 3 August 1] 0

2 Aad3H; #C . (2.80x1073) 3 August 0 v
o .a) PyroneH; MO and acid-3H; M€ denote 4-methoxy-6-{2,4-dihydroxy-6-melhylphcnyl}-2-pyrone-metiovyi-*11;

"2,4,6,2' 4 6-HC (3) and potassium salt of 3-{2-f-p-glucopyranosyloxy-+-livdroxy-6-methylphenyi)-3,5-dioxopentanotc
md—B’ BH; 1,3,5,2,47,6°-MC (4), respectively., b) Radicacuvities of the doubly labeled compounds refer to oniy

“C. c} The incorporations were calculated with respaet to only MG,
*Taptz 9. Tue 3H/MC LADELING RATIOS IN ALOENIN (2} ATTER UPTAKE OF DOUBLY LABELED PYRONE 3
-
= K Pyrone 3 Alocnin (2}
g‘:"_, Sp. act. {dpm/{mmol} SHC Sp. act. (dpm/finmoi) SHMC
) sH ug Ratio H ue
[ A —
16 3.30x 104 5.01x Q! 6.5% 5.34x 1P 8.4+ x 102 6.33
17 3.30x 108 5.0 % L3 6.59 4.07x108 6.92x (¥ 6.4
18 ©2.80x ¢ 2. 46x 10 1.4 8.74x 1P B.48x IF

-

k- a) “Exp. No.” corresponds to the number in Table 8.
{\3H labeled aloenin, respectively, since the carban
helcton, the methoxyl group, and the glucose moiety
e been established to be arisen from acetate, methio-
e, and glucose as described ahpve. Aloenin-2,4,6,2',

&°-1C was mixed with aloenin-methoxyl-*H and lhcn
k' combined material was hydrolyzed® !} with 3%
-McOH to yicld 4-methoxy-6-(2,4-dihydroxy-

_ ylPhcnyl) 2-pyrone-methoxyl-3H; 2,4,6,2',4' 6" -1C
%~ On’ the other hand, following thc method

3 .Yﬂth 5% KOH- McOH to ylcld poul.ssmm salt
. 5-(2-8-p-glucopyranasyloxy - 4 - hydroxy - 6 - methyl-

Fecding experiments of the doubly labeled pyrone
nd the potassium salt of diketo acid 4 to the Aloe

[

piant were carried out in the same manner as above.
The labeled pyrone 3 was incorporated into aloenin
to an extremely large extent (Exp. 16—i8) in compari-
son with the incorporation of such labeled compounds
as acetate-]-4C, malonate-2-4C, glucose-3-*H, and me-
thionine-methyl-*H, as shown in Tables 1, 8, and 9. In
contrast to this, no incorporation of the diketo acid (4)
into aloenin occurred in all of the three trials (Exp.
19—21). These results demonstrate that the pyrone
3, but not the diketo acid 4, is an immediate inter-
mediate for the biosynthesis of alocnin.  Further, the
H/MC ratio of the doubly labeled pyrone (3) was
retained in aloenin biosynthesized by uptake of the
labeled pyrone, as shown in Table 9. This indicates
the occurrence of O-gtucosylation at the C-2' hydroxyl
group of the pyrone 3. Thus, the biosynthesis of aloe-
nin {2) was demonstrated to proceed in pathway (a)
as shown in Scheme 1, that is, the first formation of
aglycone 3 by cyclization of biological polyketide 5
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producced by the acetatc-maionate pathway and then
by creation of the U4 methoxyl group by O-methiyla-
tion with methionine is foillowed by introduction of a
glucose molecule into the C-2° hydroxyl group of the
aglycone (3).

Experimental

The radicactive products were purified to constant specific
radioactivity by a combination of preparative TLC (silica
gel; 0.75mm in thickness) and repeated recrysiallization.
All the producis had PMR, IR, and MS spectra consistent
with the structure, and the meiting points and spectral data
agreed with the corresponding authentic samples.®!! Radio-
activities were measured on a liquid scintillation spectro-
meter using Bray's scintillation solvent.® The counting
error was within =2°,.

Incorporation of the Labeled Compounds inlo Aloenin by the Aloe
Plants. A phosphate buffered solution {pH 7.38} of
each of the #C- and *H-labcled compounds was fed to the
patted whole plants {cz. 3} cm in length) through the siem
nerforated with a cottont thread for sucking up the solution.!®
After 3—7 days, the leaves {ca. 200 g) were minced mechani-
cally and extracted with MeOH by means of a Soxhlet appa-
ratus. Removal of the solvent gave a brown viscous mass,
which was chroemawographed on a silica gel column with
CHCIl,-MeOH (3:1) to give aloenin (2) (¢ca. 220 mg): Mp
145—147 °C  (lit," mp [45—147 *C); IR (Nujol) 3350
(OH), 1710 (C-0), and 1640 cm~! {C:C); PMR (acetone-
d) & 2.19 (s, 3H, Ar-MAe) and 3.86 (s, 3H, OMc). The
radicactivities are shown in Table .

Degradation of 2 with Hydrochloric Acid. Aloenin (2)
{100 mg), obtaincd by incorporating the tracer compounds,
was refluxed®) with 5%, HCl (10wml) for 2h using the
Ba(OH), twrap attached to the reflux apparatus. Carbon
dioxide liberated was converted to BaCO, by absorbing it
in the Ba{OH), solution. The reaction mixture was then
extracted with ether to give 2,5-dimethyl-7-hydroxychromone
(6) (45 mg): Mp 245°C {dec) (lit,)? mp 245°C (dec));
IR {Nujol) 1665 (C:0) and 1618 cin~* (C=C). The agucous
Jayer was passcd through an Amberlite resin IR-45 (OH)
column  until all chloride ions had been removed to
give p-glucose (18 mg): Mp 144—145°C. Micthylation of
6 {30 mg) with CH.N, gave 2,5-dimcthyl-7-methoxychromone
(7 (29 mg): Mp 116—117°C (N, mp 116—117°C); IR
{Nujol) 3050, 1650, 1650, and 1570 cm-1; PMR (CDCl,)
& 2.25 (s, 3H, C(2)-Me), 2.77 {5, 3H, Ar-Me}, and 3.81 (s,
3H, OMlc).

Degradation of 7 with Seditn Hydranide, Ta a solution
of 7 (45 mg) in McOH (4 ml), 30% KOH soclution (10 ml)
was added, and thc mixture was refluxed under an atmos-
phere of Ny.*"*  The reaction mixture, after acidification, was
extracted with ether to give 2-hydroxy-+-methoxy-6-methyl-
acctophenone (8} (I5mg): Mp 78.0—78.5°C (lit,}"¥ mp
78.0—78.5°C); IR (KBr} 1612, 1590, 1500, 858, and 821
cm~t; PMR (CDCl) & 2.53 (s, 3H, Ar-Me), 2.58 (s, 3H,
COMe), 3.77 (s, 3H, OMe), 6.25 (s, 2H, arom. H), and
13.48 (s, 1H, OH). Methylation of 8 (10 mg) by Hakomo-
ri's method™® gave 2,4-dimethoxy-6-methylacetophenone (9)
{7 mg): Mp 41-—42 °C (lit,)» mp 41—42°C); IR (CDCl,)
1682 and 1600 cm~!; PMR (CDCl,) 8 2.23 (5, 3H, Ar-Me),
2.44 (3, 3H, COMce), 3.76 (s, 6H, 2 x OMe), and 6.28 (s, 2H,
arom. H).

Degrauuiwn uf & wiun Hyarecidorie deid. A wolution of
9 (140 mg) in 5% HCl {25 ml) was refluxed for 10 h, and
the reaction mixture was extracted with ether to give an oily
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product (103 mg), which was separated on preparative 'rf
with hexane-EtOAc (3:1) 10 afford 3,5-dimethoxytolueng )
(10} (95 mg): Bp 130—I132°C (7.0 mmHg); nd }.52393
IR. (lig.) 1600, 1298, and 1207 cm~*; PMR (CDCl,) & %

{s, 3H, Ar-Me}, 3.73 (5, 6H, 2x OMe}, and 6.30 (l, H 3
Nuraaon of 10. To a solutica of 10 {250 mg) in ¢

H,50, (3 ml), a mixture of concd HNO, (3 ml) and o

H,50, (3 ml) was added under ice~cooling. After beatngd

for 3min at 60°C, the reaction mixture was poured i m %
H,O (60 ml) and then allowed to stand overnight to give
yellow powders (119 mg). Recrystallization of the p --.
afforded pale yellow crystals of the trinitro dmva.m'e (115
Mp 70—71 °C; mje 287 (M*); IR (KBr) 1625, 1570, 1500,
1360, and 8582 cm~!; PMR. (CDCly) & 2.38 (s, SH,Ar-Mc
and 4.12 (s, 6H, 2x OMé). ._ ;
Bromopicrin Cleovage of 11, According to the p g
of bromopicrin cleavage,™ a paste of Ca{OH), {'H.lg
30 mi of H,0) was added at 0 °C to a solution of 11 (20 m
in a saturated solution of Ca(OH), (1.0 ml}, and Br, (2.5
was then dropped into the mixture under stirring. A&l:r
the mixture had been kept at 10 °C for 2 h until disappear
ance of the yellow color, it was steam-distilled to give bromo 4
picrin (6 mg): IR (lig.) 1560 and 1351 em~* (NOg. 20w
Preparation of 4-Methoxy-G-(2,4-dihydroxy-6-methriphenyl }-2-py-
rone-methoxy-"H ;2 £,6,.2° 4'6°-1C (3}, The singly label
ed tracers, alocnin-2,4,6,2',4',6'MC and -methoxpl3H, wery
synthesized biologically by administration of acetate-1M(g
and r-methionine-methpl-2H, tespectively, into the Alo: plant
in the same manner as described above (Table 1), A mixturyy
of the 14C-labeled aloenin (40 mg) and the *H-labeled alocning
(10 mg} was refluxed®™ with 3% HCI-MeOH (10 lnl) +
2h. The reaction mixture was diluted with H,0. (30 iy
and extracted with ether using 2 continuous extracior to°p .‘:-
a crude product (32 mg), which was purified to constani
specific radioactivity by preparative TLC with McO
CHCL, (1:4) followed by recrystallization to afford °
doubly-labeled pyrone 3: Mp 213—214 °C; IR (KBr) 3350,
1670, 1628, and 1600 cm~!; PMR (acetone-dy) & 2. 19 (
3H, Ar-Me), 3.92 (s, 3H, OMc), 5.94 (d, J=2.2Hz, IB). ’
6.07 (d, J=2.2 Hz, 1H), and 6.33 (s, 2H, arom. 2H). They
radicactivitics are shown in Tabie 8. D
Preparation of Potassium Salt of 5-(2 ﬂ-n-Gw
$-hydroxy-G-methylphenyl)-3,5-dioxopentancic  acid-3'*H;1 35538
4,6°CH (). The singly labeled tracers, aloenin-2,43%
6,2',4',6'MC and -3".*H, werc prepared biologically ‘fromeg
acetate-1-4C and p-glucose-3-*H, respectively {Table 13
According to the reported procedure,®1) a mixture of ¢ "l
UC.labeled aloenin (36 mg) and the H-labeled aloenin {m 3
mg) dissolved in 5% KOH-McOH (10ml) was ssirred 8188
room temperature under an atmosphere of N,.  Alfter 3 da
the reaction mixture was subjected to preparative TLG, Wi
1-BuQH-MeOH-H,0 (7:3:3) to give potassium salt (37 mg
of doubly labeled 4: IR (Nujol) 3400 (OH) and 1610 emz38
(COO-); PMR (D,0) & 2.30 (s, 3H, Ar-Me) and 663,
2H, arom. 2H). The radioactivities are shown m 'I'Abk

This investigation was partially supported by a
in-Aid (074176 and 047089) for Sciendfic Rcsca.n‘.h
1975 from the Ministry of Educauon ' -
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