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Abstract—( + )-Euchrestaflavanones B and C and 8-prenyltoxyloxanthone C have been 1solated from the root bark of
Maclura pomifera A study of the cychization of alvaxanthone under varying conditions 1s reported

INTRODUCTION OR?

The following phenolics have been reported from
Maclura pomifera 1soflavones (osajin and pomiferin)
from the fruits [1], xanthones (macluraxanthone, osaja-
xanthone, alvaxanthone, 1,3,6,7-tetrahydroxyxanthone,
8-deoxygartamn, 6-deoxyjacarcubin and toxyloxanthones
A, B, Cand D) from the roots [2--5], flavonols, flavanonols
and oxyresveratrol from the heartwood [5-8] We wish
now to report the structure elucidation of two flavanones
and of a xanthone 1solated from a sample collected 1n
Italy

RESULTS AND DISCUSSION

Chromatographic separation of the chloroform extract
of the root bark gave two flavanones and a xanthone
which were different from any previously reported pheno-
lic The higher Ry compound, C,5H;60¢ (MW 422), [«],,
0°, showed spectral data 1n agreement with a substituted
flavanone Since 1t gave a triacetate, three hydroxyl groups
were present, two of which were 1n the 5- and 7-positions
because of the bathochromic shifts in the UV maxima
with AICl,; and NaOAc, respectively The 'HNMR
spectrum showed, 1n addition to three aromatic H singlets,
the signals of a chromene ring and a y,y-dimethylallyl
chain The location of the chromene ring and of the third

hydroxyl on ring B, and of the chain on ring A followed MeO o
from consideration of the mass fragmentation (1ons at m/z
187 and m/z 165) Furthermore, the y,y-dimethylallyl chain m
could be located at C-6 due to the delayed shift of the UV MeO,C
maximum with AICl; [9] and a positive Gibbs test z

The aromatic ring B protons being uncoupled, only 3

structure 1 (R! = R? = H) with a (2",3" 4',5') or (2,3"
5',4’) junction of the 6”,6"-dimethyl-2H-pyran ring 1s
possible The structure 1 (R! = R? = H) was definitively
assigned to the flavanone after the oxidative cleavage of
the dimethyltetrahydro derivative 2 (R! = R? = Me) The
reaction gave an acild whose methyl ester 3 was coincident
with a compound available 1n our laboratory (see a OH
Experimental) The structure 1 (R! = R? = H) was re- O

cently [10] assigned to (—)-euchrestaflavanone C from

Euchresta japomica (Leguminosae), consequently our
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compound from Moraceae 1s ( + )-euchrestaflavanone C
To the lower R, flavanone, C,;H,,05 (MW 424), [«], 0°,
the structure of (% )-euchrestaflavanone B (4) was as-
signed by simple comparison of the spectral data [10]
The third compound, C,3H,,04 (MW 396) contained a
1,3,5,6-tetraoxygenated xanthone chromophore stmilar to
that of alvaxanthone (5) and macluraxanthone, which
were also present mn our sample of M pomifera In the
'H NMR spectrum (acetone-dg) the signals of a chelated
hydroxyl and two singlet aromatic protons were evident
The spectrum also indicated the other substitutents to bea
2,3,3-tnmethyl-2,3-dihydrofuran ring and a y,y-dimethyl-
allyl chain Noteworthily, the latter exhibited the meth-
ylene doublet at a value (6 3 93) which located the chain
on C-8 (as in alvaxanthone, § [3]) and, consequently, the
trimethyldihydrofuran ring on ring A A positive Gibbs
test, a delayed shift of the UV maximum with AICl; [9]
and the absence of shift of the aromatic ring A proton
(H. A in the IHNMR cnactriim in N narmittad 110 ¢~

VAA77F) 141 RV B2 Qi VIVAAN OpSVLL UL i CsDSl‘ PUI ALIRLLLAG WD LV
assign the structure 6 and the name 8-prenyltoxylo-
xanthone C to our compound

The known xanthones with a trimethyldihydrofuran
substituent, ¢ g to xyloxanthone C (7) [5] and rheedia-
xanthone B [11], are optically active The xanthone 6 with
[«]p O could be an artefact formed from alvaxanthone,
possibly present in the crude extract To confirm the
structure 6 we attempted to cyclize the a,a-dimethylallyl
chain of alvaxanthone (5) The reaction was complicated
by the presence of the C-8 chain, which although lacking
an adjacent phenolic hydroxyl and cannot cyclize, may
add theacid In fact, the usual cyclization method (TFA or
HCOOH) gave as the main product the chroman deriva-
tives 8 and 9, respectively The formation of the chroman
ring has been previously observed and discussed [11],
the angular cyclization m 8 and 9 was chosen on the basis
of a negative Gibbs test, an immediate shift of the
UV maximum with AICl; and CsDsN induced shift
(~ +04ppm) m the ring A proton signal (H-2) in the
'H NMR spectrum The desired transformation of § to 6
was performed 1n high yield with HCI (gas) in dry ethanol
Under these conditions the 1somer 10 was also obtained
Anhydrous conditions are necessary to obtain 6, because
mn the presence of moisture compound 11 1s the main
product However, the HCl (gas) method 1s the most
suitable for cychzation of an a,2-dimethylallyl chain onto
an adjacent hydroxyl

EXPERIMENTAL

Plant material The roots and the wood of Maclura pomifera
(Raf ) Robinson were collected at Settebagni in the surroundings
of Rome and identified by Dr S Pellegrin1 (Orto Botanico,
Rome) A voucher sample 1s in the Herbarium of Centro Chimica
de Recettorl under the cipher MP83

Extraction and fractionation of the roots The ground root bark
(500 g) was extracted at room temperature with CHCl, ( x 3)and
the pooled extracts evaporated (495g) A portion (31g) was
chromatographed on silica gel to give the following fractions with
the mdicated solvents MP, (10g), CHCl;, MP, (2g) and MP,
(31g), CHCI3-MeOH, 95 5, MP, (245g) and MPs (35g),
CHCl;-MeOH, 9 1, MP4 (145g), CHCl;-MeOH, 4 1 MP,
‘(;?erpenes and triglycerides) and MP4 were not further pro-

sed Crystallization of MP, gave macluraxanthone (850 mg)
Silica gel CC (C¢Hg—EtOAc) of MP; yielded a mixture of
macluraxanthone and osajaxanthone (100mg, 2% EtOAc),
osajaxanthone (150mg, 59, EtOAc) and a mixture of 8-prenyl-
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toxyloxanthone C and ()-euchrestaflavanone C (21g, 10%,
EtOAc), succesively Further CC of the latter gave 8-prenyl-
toxyloxanthone C (250mg) and (+)-euchrestaflavanone C
(560mg) Silica gel CC (C¢H4s—-EtOAc, 9 1) of MP, afforded
(% )euchrestaflavanone C  (550mg) Sihica gel CC
(CHC13;-MeOH, 9 5) of MP; yielded alvaxanthone (1 5g) and
euchrestaflavanone B (1 2g) The known compounds were 1dent-
ified by comparison of mps and of the spectral data (UV, 'H NMR
and MS) with It data

Extraction and fragmentation of trunk wood The ground trunk
wood was extracted with MeOH Crystallization from water of
the crude extract gave oxyresveratrol The mother liquor contains
monn 1dentified by co-chromatography with an authentic
sample  Oxyresveratrol (2,4,3,5-tetrahydrostilbene), mp
195-198°, EIMS (probe) 70 eV, m/z (rel mnt) 244 [M]"* (100), 226
(35), 207 (25), 198 (26), 147 (25), 110 (56) Tetramethyloxy-
resveratrol, mp 82-84° (heptane), EIMS (probe) 70 eV, m/z (rel
mt) 300 [M]* (100), 269 (60), 254 (30), 238 (70), 166 (50), 165
(48), 149 (80), 135 (30), 121 (35)

(£ )-Euchrestaflavanone (1, R' = R2=H) Mp 167-170°
(CH,Cl;-heptane) [«]3’ 0° (c 12, MeOH) UV AMeOHpmm 227,
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292, ANaOMe 376, 1 NaOA< 293, 323, JAICL: 314 after 15min Gibbs
test A,,,, 680 IRvEHCcm™! 3580, 1620 'HNMR (60 MHz,
CDCl;) 61225 (1H, s), 690 (s, H-6), 630 (s, H-8), 620 (d, J
= 10Hz), 60 (s, H-3), 555 (X part of ABX, H-2), 542 (4, J
= 10Hz), 520 (1H, brt,J = THz),333 (2H, brd,J = THz), 30
(AB part of ABX, H,-3), 183 (3H, 5),1 76 (3H, 5), 1 45 (6H, 5) AS
(C-6 methylene) = 8(CsDsN) —8(CDCl;) = +047ppm EIMS
(probe) 70 €V, m/z (rel nt) 422 [M]* (22), 407 [M — 15]" (20),
404 (36), 389 (12), 381 (21), 379 (22), 361 (41), 353 (37), 351 [M
~15-56]" (29), 349 (33), 325 (19), 295 (25), 219 (26), 213 (100),
205 (16), 203 (15), 196 (24), 187 (rning B from m/z 351) (100), 177
(34), 165 (RDA from m/z 351) (88) Acetylation (pyridine-Ac,0)
gave the oily di- and triacetyl derivatives, 1 (R' = H, R? = Ac)
and 2 (R!=R2=Ac), respectively Diacetyl dervatve,
"HNMR (CDCl;) 6710 (H-6'), 6 50 (H-8), 6 30 (H-3"), 2 25 and
2 23 (3H each) Triacetyl derivative, 'H NMR (CDCl;) 6 7 10 (H-
6'), 6 65 (H-8), 6 50 (H-3'), 230, 225 and 220 (3H each)

Hydrogenation and oxidatwe cleavage of 1 400mg of 1
(R! = R? = H) 1n EtOH was hydrogenated in the presence of
PtO, (150mg) to give tetrahydroeuchrestaflavanone C, 2
(R! = R? = H), mp 213-215° (CHCl,), [M]* 426 Methylation
with CH,N, gave the monomethyl derivative 2 (R! = Me,
R? = H) and the dimethyl dertvative 2 (R! = R? = Me) Mono-
methyltetrahydroflavanone, mp 190-192° (CHCl;), *HNMR
(CDCl,) 61215 (1H, 5), 375 (3H, 5), [M]* 440 Dimethyltetra-
hydroflavanone mp 134-136° (CHCly), 'HNMR (CDCly)
4377 (3H, s5), 370 (3H, s), [M]* 454

309% H;0, (Sml) was added dropwise during 30min to
dimethyltetrahydroflavanone (300 mg) 1n 259, aqg KOH (10 m))
with stiring The soln was maimntained at 50° for 1hr, then
acidified with HC11 1 Purtfication of the crude extract gave an
acid, which by methylation gave 2,2-dimethyl-7-methoxy-6-
carbomethoxychromane, 3, 011, '"H NMR (CDCl3) 87 60 (s, H-5),
633 (s,H-8),383 (5,2 x OMe), 273 (2H,t,J = 6 5Hz), 1 80 (2H,
t,J = 6 SHz), 1 35 (6H, s5), EIMS (probe) 70 eV, m/z (rel nt ) 250
[M]" (60), 235 (8), 219 (25), 209 (6), 203 (9), 195 [M — 55]* (100),
163 (18) The spectral data were 1dentical to those of 3 prepared
by cychzation (H*) and methylation of 24-dithydroxy-5(y,y-
dimethylallyl)benzoic acid [12]

(* )»-Euchrestaflavanone B (4) Mp 154-156° (CH,Cl,~
heptane) [a]3’ 0° (¢ 09, MeOH) UV AMOHnm 232, 292,
342sh, ANaOMe 339 ) NaOAc 293 329 ZAICL, 313 after
10 min Gibbs test Ay, 680 IRvEBrem ™! 3500, 1630 'HNMR
(60 MHz, CD;COCD;) 612 35 (1H, 5), 7 10 (s, H-6"), 6 43 (s, H-8),
60 (s, H-3'), 5 65 (X part of ABX, H-2), 5 30 (2H, br), 3 25 (4H, br
d, J = THz), 30 (AB part of ABX, H,-3), 1 75-1 60 (12H, br s)
AS(C-6 methylene) = §(CsDsN)—6(CDCl;) = +042, AS(C-5
methylene) = §(CsDsN)— §(CDCl;) = +030 EIMS (probe)
70 eV, m/z (rel 1nt) 424 [M]* (8), 406 (52), 379 [M — 55]" (16),
363 (48), 351 (36), 313 (28), 295 (36), 285 (20), 220 (24), 165 (100),
149 (64)

8-Prenyltoxyloxanthone C (6) Mp 154-156° (CH,Cl,~
heptane) [a]’ 0° (c 02, CHCl;) UV AMeOH nm 256, 279 sh,
328, ANaOMe 246, 266 sh, 286 sh, 346, ANaOAc 255 271 sh,
280 sh, 339, AAICl 338 after 30min Gibbs test A, 675
IRvEHC: cm ™! 3540, 1650, 1610, 1590 *HNMR (60 MHz,
CD;COCD;) 6138 (1H, 5), 6 73 (5, H-7), 6 25 (s, H-4), 5 37 (1H, ¢,
J =7Hz),447 (1H, q, J = 6 5Hz), 393 2H,d, J = THz), 173
(6H, br s), 150 (3H, 5), 138 (3H, d, J = 6 5Hz), 1 23 (3H, 5) Aé
= §(CsDsN)—6(CD;COCD;) = O(H-4), +058 (H-7) EIMS
(probe) 70eV, m/z (rel nt) 396 [M]* (42), 381 (34), 367 (11), 353
(100), 341 (13), 325 (35), 276 (32)

Action of acids on alvaxanthone (5) (a) Alvaxanthone (100 mg)
was refluxed for 45 mun in HCOOH Evaporation and CC ($10,,
CsHs—EtOAc, 6 4) gave 9 (75mg) (b) Alvaxanthone (200 mg) in
CHCI; containing 309 trifluoroacetic acid (TFA) was left at
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room temperature for 18 hr Evaporation and CC gave 8 (85mg,
CsHg¢-EtOAc, 8 2) and 9 (40 mg, C;H—EtOAc, 6 4), success-
wely (c) Alvaxanthone (250 mg) in dry EtOH was saturated with
HCI (gas) and left standing with exclusion of moisture for 6 hr
Evaporation and CC (5:0,, CHCl;-Me¢OH, 96 4) gave 6
{120 mg) and 10 (80 mg), successively (d) Alvaxanthone (300 mg)
was treated as 1n (c) without exclusion of moisture CC gave 6
(25 mg), 11 (125mg) and 10 (70 mg), successively

Xanthone 8 Mp 235-238° UV AMeOHpm 258, 285 sh, 343
IRvEHGem™! 3540, 1770 (OTFA), 1650 'HNMR
(CD;COCD;) 5131 (1H, 5) 6 70 (s, H-7), 6 0 (s, H-2), 3 40-3 00
(2H,m), 290 (2H, 1, J = 6 Hz), 2 30-1 70 (4H, m), 1 63 (3H, 5),1 30
(6H, 5) Ad = +046 (H-2), +045 (H-7) EIMS (probe) 70eV,
m/z (rel mt) 510 [M]* (not observed), 396 [M — TFA]* (45),
381 (5), 378 (5), 367 (13), 353 (100), 341 (12), 323 (7), 311 (7), 297
(36), 285 (26)

Xanthone 9 UV iMeOHpm 252, 282 sh, 327 Gibbs test
negative IRvGHCLem ™ 3520, 1640 'HNMR (CD,COCD;)
61320 (1H, s), 6 80 (s, H-7), 6 10 (s, H-2), 3 403 00 (2H, m), 290
(2H, ¢, J = 6 Hz), 20-1 60 (4H, m), 135 (6H, s), 125 (6H, s)
Aé = +030 (H-2), +040 (H-7) EIMS (probe) 70eV, m/z (rel
nt) 414 [M]* (2), 396 [M —H,0]* (44), 381 (5), 378 (5), 367
(13), 353 (100)

Xanthone 10 UV AMsOHpm 251, 280 sh, 312, 4AlICl 333,
AAICL+HCL 312 Gibbs test negative 'HNMR (CD,COCD;)
5663 (s, H-T), 645 (s, H-4), 537 (1H,t,J = THz), 443 (1H, g, J
= 65Hz),393 (2H,d,J = TH2), 1 65 (6H, br s), 143 (3H,s),1 35
(3H,d,J = 6 5Hz), 120 (3H, s) Aé = +015 (H-4), + 050 (H-7)
EIMS (probe) 70 eV, m/z (rel mt) 396 [M]* (55), 381 (15), 367
(15), 353 (100), 328 (8), 325 (10), 285 (50)

Xanthone 11 UV }.,',',‘:XOH nm 250, 280 sh, 330 Gibbs test 4,,,
680 'HNMR (CD,COCD;) 6131 (1H, ), 6 66 (s, H-7), 6 18 (s,
H-4),443 (1H, q, J = 6 5 Hz), 3 50-3 10 (2H, m), 2 10-1 80 (2H,
m), 165 (6H, s), 143 (3H, s), L 33 (3H,d, J = 6 5Hz), 1 20 (3H, 5)
Ad = 0 (H-4), +044 (H-7) EIMS (probe) 70 eV, m/z {rel mt)
414[M]™* (10), 396 (45), 381 (40), 367 (10), 353 (100), 341 (20), 325
(45), 311 (10)
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