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Abstract-In addition to the previously described 7-hydroxy-8,4’-dimethoxy- and 7,3’-dihydroxy-8,4’-dimethoxy- 
isoflavone the heartwood of Xanthocercis zambesiaca has been shown to contain 7-hydroxy-8,3’,4’-trimethoxy-, 
3’,4’-dimethoxy-6,7_methylenedioxy- and 8,3’,4’-trimethoxy-6,7-methylenedioxy-isoflavone. A technique of determining 
isoflavone hydroxylation patterns by deuterium labelling is described. 

Xanthocercis zambesiuca (Bak.) Dumaz-le-Grand, also 
known as Pseudocadia zambesiaca (Bak,) Harms [ 1,2] 
belongs to the tribe Sophoreae of the subfamily Lotoi- 
deae [3] of the Leguminosae. It occurs only in south 
tropical Africa as an evergreen tree [2,4], and is one of 
the two known species of Xanthocercis, the other, X. 
madagascariensis, occurring in Malagasy [2]. On expo- 
sure to the atmosphere, the pale grey-brown heartwood 
darkens markedly. The timber has been known to cause 
severe nose and throat irritation [4,5]. 

Milled heartwood on extraction with hexane gave 
0.011% of 7-hydroxy-8,4’-dimethoxyisoflavone (8-0- 
methylretusin)[6] (la), which together with its methy- 
lated and acetylated derivatives was identical (mmp, IR) 
with authentic samples. Mild base hydrolysis of la gave 
the deoxybenzoin 3a. which on alkali fusion gave 2-0- 
methylpyrogallol and 4-methoxyphenylacetic acid, iden- 
tified by PC. The structure of la was confirmed by a 
novel application of deuteration and MS (see below). 

After extraction with Et,0 followed by EtOAc, which 
each yielded 0.3% material not further investigated, 6.8% 
as a red gum was obtained by MeOH extraction. After 
extensive PLC, five isoflavones including la were isolated 
from this. One of these, 7,3’-dihydroxy-8,4’-dimethoxy- 
isoflavone (3’-hydroxyretusin 8-methyl ether) [7] (lb) was 
independently and concurrently isolated, together with 
la, from another source by Thomson [7]. 

The least polar isoflavone fraction was a ca 1: 1 mix- 
ture of two compounds (0.07% of dry weight extracted) 
as a powder. Fractional crystallisation gave a compound 
C,sH1406r mp 258-9”, the M’ of which was 30 mu 
lower than the highest peak in the spectrum of the mix- 
ture. UV and IR were typical of an isoflavone with no 
free hydroxyl. The intensity of Band 1 in the UV sug- 
gested 6,7-dioxygenation [S-l 11. Mild base hydrolysis of 
the mixture gave two separable deoxybenzoins. The 
NMR of the one corresponding to the isoflavone 
obtained pure showed a methylenedioxy and two meth- 
oxyl groups, para coupled (J = 1 Hz) protons at 6 7.05 
and 6.35, suggesting a 2,4,5_trisubstituted phenacyl ring. 
A three-proton multiplet at 6 6.71 is consistent with a 
3,4-disubstituted phenyl ring. The methylenedioxy group 
is assigned to the phenacyl ring, since cleavage tl to the 
carbonyl group gives two appropriate fragments at m/e 
165 and 151. 

The absence of any M’ - 31 peak from the spectrum 
of the isoflavone suggested [12] that neither of the meth- 
oxyl groups is at C-2’. From biogenetic considerations 
[13,14] one methoxyl is likely to be at C-4’, thus locating 
the other at C-3’. A comparison (mp, IR, NMR, UV) 
with 6,7-dimethoxy-3’,4’-methylenedioxyisoflavone [ 123 
showed the two compounds to be different. Accordingly, 
the isoflavone is 3’,4’-dimethoxy-6,7-methylenedioxyiso- 
flavone (2a) and its deoxybenzoin 4a. 

The second deoxybenzoin contained an additional 
methoxyl group and lacked the NMR signal for H-3, 
relative to 4a, but the spectra were otherwise similar. 
Accordingly, the dioxybenzoin is assigned the structure 
4b. confirmed by fragments at m/e 195, and as before, 
151, and the parent isoflavone, C19H1607 is thus 
8,3’,4’-trimethoxy-6,7-methylenedioxyisoflavone (2b). An 
alternative structure, 6,3’,4’-trimethoxy-7,8-methylene- 
dioxyisoflavone cannot be excluded rigorously, but the 
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co-occurrence of three other X-methoxylated isoflavones 
suggests the former structure is more likely. 

An isoflavone fraction of intermediate polarity was a 
mixture of two compounds (0.40”; of dry weight 
extracted). as a powder. Fractional crystallisation gave 
la. and the mother liquors provided a compound 
C, 8H, hOh. mp 1X5-~-7 , with the spectral characteristics 
of an isoflavone. The NMR showed the presence of three 
methoxyl groups and appropriate signals for H-2 and 
ortho-coupled H-5 at 6 7.X8 (s) and 7.87 (d. J = 9 H7) 
respectively. The IR absorption at 3 140 cm- ’ suggested 
a monohydroxytrimethoxyisoflavone, unsubstituted at 
C-S and C-6. Acetylation and methylation gave a mono- 
acetate and tetramethyl ether respectively. 

A bathochromic shift was observed in the UV of the 
isoflavone on addition of sodium acetate, locating the 
hydroxyl at C-7 [8a.l5]. Thus ring B could be di- or 
tri-mcthoxylated. depending on whether ring A bore a 
mcthoxyl at C-X. Isoflavones trioxygenated in the A ring 
absorb m the region 265-70 nm [8a]. The absorption at 
256 nm in the present case compares with that of la 
(257 nm) and favours a dioxygenated A ring. The pres- 
ence of a peak at m/e I62 for the retro-Diels-Alder 
fragment [16] confirms the presence of a B ring with 
two methoxyl substituents. A tnethoxyl group can be 
excluded from C-2’ on the same grounds argued in the 
case of Za--lack of an M + - 31 peak. Thus the structure 7- 
hydroxy-X,3,.4’-trimethoxyisoflavone (lc) can be assigned 
to the compound. As expected. methylation gave a com- 
pound identical (mp. 1R) with synthetic 7.8.3’,4’-tetra- 
methoxyisoflavone (see below). 

This assigment was confirmed by an unusual method. 
The crude mixture of la and lc was heated under basic 
conditions with D20. affording after acidification deoxy- 
benzoins 3a and 3c in which the mcthylene and unsubsti- 
tuted ring positions orrho and pare to hydroxyl are dcu- 
terium-enriched. MS of the mixture showed M+ ions at 
W:(J 291 and 321 (the latter accurately determined as 
C, 7H, 5D30h)r confirming that both deoxybenzoins 
were trideuterated. A 7-methoxy-8-hydroxyisoflavone 
would be expected to pro\-ide a tetradeuterated deoxy- 
benzoin. 

The most polar isoflavone (0.32”,, of dry weight 
extracted), C1,H,,O,. mp 212~3 . was obtained pure by 
PLC’ of the crude methanol extract. and showed spectral 
characteristics similar to those of lc. NMR indicated two 
methoxyl groups and flvc aromatic protons. one of 
which. H-5. [Sb] occurred as an ortho-coupled doublet 
(.I = 9 Hz) at (j 7.67. showing that C-6 was unsubstituted. 
Absorptions for the remaining aromatic protons sug- 
gested a 3’.4’-. 2’.5’- or 2’.4’-oxygenation pattern. Acetyl- 
ation gave a diacetate. 

A hydroxyl group at C-7 was inferred from the UV 
shifts with sodium acetate (cf. lc). Lack of a shift with 
NaOAc/B(OH),. AICI, or AICl,/HCI [8a] indicated that 
the second hydroxyl group was probably at C-X. Com- 
parison with the spectra of la and lc suggested the com- 
pound was a 7-hqdroxy-%methoxyisoflavone. leaving 
one hydroxyl and one methoxyl group to be placed in 
ring B. The absence of an Mf - 31 peak excluded a 
2’-mcthoxyl, so that the remaining possibilities for the 
oxygenation pattern of the B ring were 2’-hydroxy-it’- 
methoxy, ?‘-hydroxy-5’-methoxy. 3’-hydroxy-4’-methoxy 
or 4’-hydroxy-3’-mcthoxy. Of these. the first would corre- 
spond to an isotlavonc previously synthesiscd [ 171 and 
con bc excluded on the basis of a wide mp discrepancy. 

Alkali fusion of the deoxybcnzoin derived from the 
isoflavone gave 2-0-methylpyrogallol as expected, but 
the phenylacetic acid fragment could not be positively 
identified owing to its close similarity on TLC to 2-hyd- 
roxy-5-methoxy-. 3-hydroxy-4-methoxy- and 4-hydroxy- 
3-methoxy-phenylacetic acids. Partial methylation of the 
isoflavone gave a trimethyl ether the spectrum of which 
no longer shifted with NaOAc. implyin! that the 7-hyd- 
roxyl had been methylated and the B-rmg hydroxyl was 
unreactive. possibly because of deactivation through 
H-bonding to the carbonyl. which would support plucc- 
ment at C-2’. However. it has been suggested [1X] that 
the order of reactivity to methylation of the hydroxyl 
groups in the tlavonol Sa is 3’ <I 4’ < 7. The tnonomethyl 
derivative 5b was isolated using conditions identical to 
those employed for the partial mcthylation of the present 
isoflavone. If the 7-hydroxyl is most reactive even in such 
a case. where the B ring is activated b> conjugation to 
the carbonyl. there is reason to suppose the same tnight 
be true for an isoflavone where the B ring is not so 
activated. It was also claimed [IX] that th’s order of 
methylation is reversed using MezSOl Na2C03, but it 
is not apparent why this should be so. A similar situation 
arose on acctylation of the isotlavonc: a monoacetatc 
with a free 7-hydroxyl resulted. so that arguments related 
to hydroxyl activity arc untenable [or structural assign- 
ment. 

Permethylation of the isoflavone gave a tetramethyl 
ether whose mp was identical to that reported fol 
synthetic 7,X.3’,4’-tctramethoxyisotlavone [ 191. This com- 
pound was synthesiscd from trimethylpyrogallol and 
homoveratric acid. Selective monodemethylation of the 
deoxybcn7oin obtained l”rom their condensation was 
effected with AICI, in retluxing ether to provide 3d. This 
was converted to the isofavone by the usual fortnylation 
with HC(OEt),,:base rollowed b) acid-catalysed dchyd- 
ration. 

The B ring of the natural isoflavonc is thus 3’.4’-dioxy- 
genated. Our observation that two of the B ring protons 
in the NMR of the diacetate arc shifted mcore than the 
third, and to approximately equal extents [7.Xb] sug- 

gested the presence of a 3’-hydroxyl. This was tinally 
established using the dcuteration procedure (set: above) 
which gave a pentadeutcrated deoxybcmoin. 
C, (,H, 1 D,O(, . showing ody two aromatic one-proton 
singlets (H-5’ and H-6. cf. 3b) in the NMR. Had the 
isoflavonc B ring pattern been 2’-hydroxq-S-methoxy or 
4’-hydroxy-3’-methoxy, a tetradeutcratcd deoxybenzoin 
would be expected. Accordingly. the structure of the iso- 
flavone is 7,3’-dihydroxy-X.4’-dimethoxyisotlavonc (lb). 
The evidence for this structure extends that adduced by 
Thomson [7]. 

Spectral data, except ahere otherwise indicated. are 

measured and presented as in Table I, NMR spectra arc run 

in CDCl, except where otherwise specified. Solvent petrol is 
a 5&75’ boiling fraction. All PLC refers to SiO, plates. 

E\-fraction. Dried. finely-milled Y. :c~rhr.siu~~ hcartwood 
(2.2 kg) was extracted (Soxhlet) successively with hexane. Et20. 
EtOAc and MeOH. On evaporation the hexanc fraction gave 

18.6 g oil from which a solid (300 mg) crystallised. The meth- 
anol fraction save I.SOg cgum. 

Pwjfiu~ti~~~. The crystals from the hexane extract were puri- 
ficd by PLC (CHCI,#,, MeOH) yielding la (244 mg). The 
MeOH c‘xtl-act (18.6~) on PLC (CHCI, X”,, MeOH) save 7 
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bands quenching 254nm radiation. Of these, sequentially 
numbered, bands 1, 3 and 5, R/‘s 0.98, 0.74 and 0.56, contained 
the most significant amounts of solid material on workup 
(2.86, 1.95 and 1.96g respectively). Further PLC gave a mix- 
ture of 2a/2b (200mg RI 0.43, CHCI,) from band 1, la/lc 
(1.09 g, R, 0.43, CHCIs-3% MeOH) from band 2, and lb 
(880 mg, R, 0.13, CHCl,-3% MeOH) from band 3, as powders. 

General procedures. Acetylation was carried with Ac2@pyr- 
idine for 18 hr at 15”. Methylation was with Me,SO,-K,CO, 
NMe&O for 4 hr. Mild base hydrolysis was achieved by 
refluxing isoflavones for 30 min in 50% aq. EtOH containing 
lo”<, NaOH (0.5-l ml). For alkali fusion, the deoxybenzoins 
obtained as above were heated for 1.5 min with KOH (2 
molten pellets), the reaction air-cooled, acidified (6 N H,SO,), 
extracted (EtzO) and separated into acidic and phenolic frac- 
tions [20]. These fractions were examined by PC using the 
organic phases of Ce,Ht,-EtCO,H-H20 (2/2/l) Am OH- 
xylene-H,O-AcOH (4/6/5/4) and Bu”OH-AcOH-Hz0 
(4/l/5). The papers were developed with diazotised sulphanilic 
acid [21]. For deuterium exchange, the isoflavone (SOmg), 
KOBu’ (0.75 eq per active OH) and D,O (0.4 ml) were heated 
in a sealed tube at 100” for 4 days. The mixture was cooled, 
acidified, extracted (Et,O) and the deuterated deoxybenzoin 
purified by PLC (CHCIs-6’4 MeOH). 

?‘.4’-Dir~wtho.\-y-6.7-~~~ethy/e~~edio.~viso~trconr (W and 
8,3’,4’-trimethoxy-6,7-methy~e~edioxyis~e (2b). Fractional 
crystallisation of the PLC fraction containing both com- 
pounds gave microcrystalline 2a (3 mg) mp 258-9” from 
CHCl,-petrol (Found; M’ 326.0792. ClsHi406 requires 
326.0790) m/e 326, 311, 283, 240, 163, 147, 119 (100, 17, 7, 
7, 13, 7, 7%) NMR, IR, UV-see Table 1. Mild base hydroly- 
sis of the crude mixture (100mg) gave 2-hydroxy-4,5-methy- 
lenedioxyphenyl-3’,4’-dimethoxybenzyl ketone (4a). (13 mg), mp 
148.-51” from EtOAc-petrol (Found; M+ 316.0951. C,,H,,O, 
requires 316.0947), I,,, 236, 281, 349nm (4.19, 3.90, 3.89), Y,,, 
1620, 1600, 1530, 1515, 94Ocm-‘, 6 3.80 (6H, s, 2 x OMe), 
4.02 (2H, s, ArCHJ, 5.87 (2H. s. CHZOZ), 6.35 (lH, d, J = 1, 
H-3), 6.71 (3H, m, H-2,5,.6’), 7.05 (1H. d, J = 1, H-6), 12.95 
(IH, bs, OH), m/e 316 (M+), 166, 165, 152, 151, 107 (23, 13, 
100. 17, 12, 10%) R, (in CHCI,-3;< MeOH) 0.67. and 

2-hydroxy-3-methoxy-4,5-methylenedioxyphenyl-3’,4’-dimethoxy- 
benzyl ketone (4b). (29 mg), mp 162-3” from EtOAc-petrol 
(Found; C, 62.26; H, 4.91. CisHisO, requires C, 62.42; H, 
5.24x), &,,,, 225, 289, 350(sh)nm (4.39, 4.03, 3.85) v,,, 1615, 
1595, 1525, 1510, 963 cm-‘, 6 3.82 (6H, s, MeO-4.5) 3.98 (3H, 
s, MeO-3). 4.05 (2H, s, ArCH*), 5.91 (2H, s, CH202), 6.75 
(3H, bs, H-2’,5’,6’), 6.88 (IH, s, H-6), 13.09 (lH, bs, OH), m/e 
346 (M+), 196, 195. 180, 152, 151, 107, (33, 28. 100, 20, 9, 
21. 87>). R, 0.59. 

7-Hydroxy-8,4’-dimethoxyisojlauone (la). Fractional crystal- 
lisation of the PLC fraction containing la/k gave prisms of 
la (200mg) mp 229-32’, identical with an authentic 
sample [6,7]. The following data extends that already pub- 
lished: &,,,,257, 306(sh) nm (4.49, 3.90) (shifting to 269, 324(sh), 
348 nm on addition of NaOMe and 267, 320(sh), 348 nm on 
addition of NaOAc), &,,,, 3260, 1640. 1605, 1580, 1520cm-‘. 
m/e 298 (M+), 283, 255, 166, 138, 132. 123, 117 (100, 9, 10, 
9, 17, 11. 7. 5%). Monoacetate, &,,,,256, 310(sh)nm (4.52, 3.80) 
v,,, 3260, 1640, 1605, 1580, 1520 cm- ‘. Permethyl derinatice, 
A,,,,,, 255, 305(sh)nm (4.44, 3.87). vmax 1650, 1620, 1510, 1570, 
1520cm-i, m/e 312 (M+), 297, 180, 156, 152, 137, 132. 117, 
(100, 5, 5, 9, 7, 7, 8, 4”/,). Mild base hydrolysis of la (56 mg) 
gave 2,4-dihydrox)~-3-methoxyphenyl-4’-methoxyherlzyl krtone 
(3a) (47 mg, 86%) mp 14(f2” from EtOAc/petrol, j,,,,,, 238(sh), 
287, 321(sh)nm (4.01, 4.19, 3.89). Y,,, 3200, 1630, 1590, 
1520cm-‘, 6 3.70 (3H, s, MeO-4’) 3.85 (3H, s, MeO-3). 4.05 
(2H, s, ArCH,), 6.39 (IH. d. J = 9, H-5), 6.74 (2H, d, J = 9, 
H-3’, 5’) 7.09 (2H, d, J = 9, H-2, 6’) 7.44 (1H. d, J = 9, H-6), 
12.73 (2H, hs, OH-2,4), m/e 288 (M+), 168, 167, 152, 121 (15, 
43, 100, 62, 44%). Microfusion of 3a gave material with the 
same R,‘s as 2-0-methylpyrogallol[22] and 4-methoxyphenyl- 
acetic acid (see below) on PC. 

7-Hydroxy-8,3’,4’-trimethoxyisojauone (1~). Evaporation of 
the mother liquors from the crystallisation of la and recrystal- 
lisation of the residue gave colourless needles of lc, mp 185-7” 
from EtOAc (Found; C, 65.47, H. 4.58. Ci8Hi606 requires 
C, 65.85; H, 4.910/,), m/e 328 (M+), 313, 285, 166, 164, 162, 
138, 123, 119 (100, 15, 5, 4, 6, 4, 12, 4, 5”/,), NMR, IR, UV-see 
Table I. Acetate, mp 19G-2” from EtOAc (Found; C, 64.55; 
H. 4.83. C,,H,sO, requires C. 64.86: H. 4.90”:,). i,,, 257, 

Table 1. Spectral data of Xanthocercis isoflavones 
IR spectra (KBr discs, cm-‘) 

Compound 

lb 
lc 
2a 

OH c=o c=c CHzOz 

3550, 3120 1630 1620, 1600, 1520 
3140 1633 1623, 1605, 1575, 1528. 

1635 1615, 1585, 1525, 1510 945 

UV Spectra (in EtOH, nm (log e), sh = shoulder) 

Compound Band 2 Band I Shifts 

lb 

lc 

2a 

254, 289 
(4.34). 4.05) 
256, 290(sh) 
(4.48. 4.15) 
264, 286(sh) 
(4.35, 4.13) 

306(sh) 
(3.93) 

304(sh) 
(4.02) 

323, 330(sh) 
(4.05. 4.02) 

269, 292(sh), 35O(sh) (NaOMe) 
258(sh), 265, 292(sh), 348(sh) (NaOAc) 

267, 341(sh) (NaOMe) 
264, 344(sh) (NaOAc) 

NMR Spectra 60 MHz, 6 (relative to TMS). All signals singlets except where indicated. A J value signifies a doublet. lb 
is run in CDCl,-50% CDSOD, lc and 2a in CDC13 

Compound H-2 5 6 8 2’ 5’ 6 CH202 Me0 

lb 7.97 

lc 7.88 

2a 7.85 

7.67 6.84 6.81 6.85 6.87 - 3.87, 3.87 
(J = 9) (J = 9) (W (J = 8) (J = 8) 

7.87 6.94 6.90 6.90 6.90 3.97 (8) 
(J = 9) (J = 9) (m) (m) (m) 3.84, (3’,4’) 

7.51 6.78 7.15 7.15 7.15 6.02 3.87, 3.87 

(W (W (m) (m) h) 
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285(si1) nm (4.39. 4.0X). I’,,, 1750, 1650, 1610, 1590, 1530, 
1505cm.‘, d 2.37 (3H, s, AC). 3.85 (3H. s, MeO-4’), 3.86 (3H. 
s, MeO-3’). 3.97 (3H. S. MeO-8). 6.88 (1H. hs. H-j’), 6.91 (IH. 
hs. H-6’). 7.02 (IH, d. J = 9, H-6). 7.09 (IH. hs. H-2’). 7.92 
(IH. d, J = 9. H-5). 7.96 (IH. s, H-2). Per,n&j+ tlerirati~>r 
mp 160~5 from PLC. identical with 7,X.3,.4’-tetramethoxyiso- 
flavone (set below). Drutertrtd dro.~yhmxim. The crude mix- 
ture of la/lc (50mp) was deuterated to give a mixture of in- 
separable deoxyben;oins. C,,H,,D,O.; (Found; M ’ 291.1699. 
Requires 291.1186) and C,>H,.DIOh (Found: M’ 321.1283. 
Requires 321.1292) correspond&n-to trideuterated 3a and 3c 
respectively. The NMR of the myxture showed an absence of 
ArCHI and H-5 signals (cf. 3a). whilst H-6 for both com- 
pounds appeared as ci 7.36 (.s), The position of the other signals 
in the mixture was approximately the same as in 3a. except 
that a diminished integral for H-3’ was accompanied by a 
corresponding increase for McO-4’. on which MeO-3’ of 3c 
was superimposed. 

tion of the p&e PLC fraction containing lb gave -material 
rnD 212-3’ from F!OH (208 lO’)r71. r#c 314 (M’). 299. 271, 
187. 166, 14X. 13’8. 133. 123. IO; <IOU, 23. 16. 13, 5, 5. 13, 
IO. 7, 10°& NMR. IR. UV~~-- see Table I. MOIIOU~C~IIIC. (7-hyd- 
roxy-3’-acetoxy-X.4’-dimethoxyisotlavonc) mp 205.-6 from 
EtOAc;petrol (Found; M + 356.0972. C19H,607 requires 

356.0X96), i,,, 255, 305(sh) nm (4.54, 4.04) (shifting to 274, 
354 nm on addition of NaOMc. and 373. 352 nm on addition 
of NaOAc). I’,,, 3350. 1735, 1630, 1595. 1520cm-‘. 6 
(CDCI1 CD,OD l/l) 7.30 (3H. s. AC). 3.84 (3H. .s. MeO-4’). 
3.97 (3H. s, MeO-8), 6.97 (IH, (1. J = 9, H-6). 7.01 (lH, d, 
J = 8. H-5’). 7.27 (IH. hs, H-2’). 7.37 (IH. d. d = 8. H-6’). 
7.X0 (I H. tl, J = 9. H-5). 8.03 (I H. s. H-2). Vigorous acetylation 
of the monoacetate gave the diocetutr. mp l73~-4.5 from 
EtOAc- petrol (163 5 ) [7]. Mur~o~neth~~l deriratirr. (3’-hydroxy- 
7,8.4’-trimethoxyisoflavone). mp 149 52’ from EtOH (Found: 
C. 64.52; H. 4.63. CIBHlhOb requires C, 64.85; H. 4.91). L,,, 
224, 254. 290 nm (4.47, 4.53. 4.23) (shifting to 250. 298 nm on 
addition of NaOMe). v,,, 3320. 16-O. 1600, 1595. 1570, 1530. 
152Ocm~ ‘. d 3.X7 (3H, s. MeO-4’), 3.96 (6H. s, MeO-7.8). 6.94 
(IH. (1. J = 5. H-5’). 6.97 (IH. tl. .J = 9. H-6). 7.01 (IH. d. 
.I == 5. H-6’). 7.0X (1 H. ha. H-3’). 7.92 (I H. s. H-2). 7.96 (I H. 
ti. J = 9. H-5). !U c 32X (M’). 313. 285. 1X1. 153. 148, 133, 
105 (100. 35, 24. 6. 4. 6. 6. 5”“). P<,r!,7rth1+ clrrirLlrit,e mn I67 9 ’ 
from EtOH. identical with 7:6.?‘,4’-tetramethoxyisofla;onc (see 
below). Mild hasc hydrolysis of lb (102 mg) gave. 2.4. 
rlilzyd,_or~-3-r?frtlzo.~~/~/l~~il~I-3’-h!’d~o.~~‘-4’-nfrl/fo.~~~herz~ VI krtor7r 
(3b) (70mg. 71”,,). mp 127 9. from EtOAc (Found; ?, 63.45; 
H. 5.14. ClbHlhOh requires C. 63.15: H. 5.?0”;,), j.,,>,, 231(.sh), 
289. 315(.sk) nm (4.16. 4.21, 3.91). v,,,_ 3375. 1620. 1593. 
1520cm~‘, 6 3.7X (3H. S. MeO-4’). 3.82 (3H. \. McO-3). 4.03 
(2H. s, ArCH,), 6.77 (3H. hs. H-2,.5,.6’). 6.3X (IH, d, J = 9. 
H-5). 7.39 (IH. d. J = 9. H-6). 12.80 (3H. hs. OH-2.3’,4). rnjc, 
304 (M+). 167. 152. 149. 137. 113 (41. 100, 39. 78, 12. 29”);)). 
Rf 0.20. Microfusion of 3b gave material with the same Rf’s 
as 2-O-methylpyrogallol[22] and a variety of phenylacetic 
acids (see text and below). Deuteruted deox~~bmzoin. lb (50 mg) 
was deuterated to give the deoxybenzoin C, bH,, D,O, (40 mg, 
Xl”:), (Found; M+ 309.1263. Requires 309.1261), differing from 
3b as follows: 6 3.78 (3H, S, MeO-4’). 3.80 (3H. .s. MeO-3). 
6.74 (IH, .s, H-5’), 7.45 (IH. s, H-6). 12.73 (3H. hs, OH-2,4,3’). 
m/e 310, 309, (M+). 308, 169, 168. 167, 153. 141, (9. 27, 12. 
40. 100. 19, 32. lS”<,). 

Ar~~/awlic c1cid.s. Veratric acid (2.0 g) was rcfluxed with 
SOClz (6 ml) for 3 hr. the excess reagent evaporated under 
reduced pressure, the residue dissolved in drv C,H, (25 ml) 
and added dropwise to an excess of CHzNz ‘in Et20 at 0 
After 20 hr at O-. the solvent was evaporated. the residue dis- 
solved in dry C,H, (50 ml). absolute MeOH (3 ml) added and 
the solution irradiated with a high-pressure Hg lamp for ?I hr. 
Evaporation of solvent gave homoveratric acid methyl ester, 
purified by PLC (C,H,) and saponified bq. rcflux with IO”,, 
aq. KOH (25 ml). The mixture was acidified. extracted (Et>O), 
the extract washed with IO”,, aq NaHCO,. the washings acidi- 

lied and homoveratric acid (3.4-~ii,n~tl1or~~~~~1~~~1 &ptic ucitl) re- 
covered on extraction (Et,O) and workup. gibing I.0 g (46”,,) 
mp XX--92 (99.. 100) [23]. By similar Arndt-Eistert homolo- 
gation utilising photo-Wolff rearrangement were prepared 
homovanillic acid (4-h~~~~ou,~-3-r~~c~fho\-~p/~e~~~I~~~~~i~ trcid), mp 
14C-7 (142-3 ) 1241 (32’:,, from acetyl %anillic acid). homoiso- 
vanillic acid (3-/1yilroz~-4-,nrthos ~,pht~rl!,/~lc,rri~ mid) mp 125--9 
(13 I .5 2 ) 1251 (35”” from ~clyl -iso\anillic acid). and ~-U&I- 
os!,ph~,,l!,l~rccrir mid. mp 80 4 (X.L3 ) [26] (46”,, from anisic 
acid). 

7.8,3’,4’-Te~rcm1~fl~ox~~i.so~~u~~~~~.Tri-O-methylpyrogallol t27] 
(290 mg). homoveratric acid (340 mg. I eq) and polyphosphoric 
acid (I2 g) were heated at 95 for 30 mm. the mixture poured 
into iced water (75 ml) and extracted (Et?O). The organic 
phase was dried and cvaporatcd, and the residue purified by 
PLC‘ (C,Hh 40”;, EtOAc) to give 2.?,4-trin~c~f/~o.~~~/~/ter~~/-.~’.4’- 
rlinfr~thosyherlrl,/ I;rtonr (240 mg. 40’:,,) as an oil. I’,,, (film) 
1673, 1593, 1520. 15OOcm~~‘. ii 3.7X (12H. hs. 4 x OMc), 3.87 
(3H, s, MeO-2). 4.12 (ZH. s. ArCHz). 6.57 (IH. d. J = 9. H-S), 
6.69 (3H, 111, H-2,.5’, 6’). 7.33 (IH. d. J = 9, H-6). ,I~,o 345 
(M’), 195, 1x0. 165 (10. 100. 1 I, 30”,,). This material (235 mg) 
was refluxcd I hr with anhydrous AICI, in Et,O. the reaction 
poured into iced dil HCI. and extracted (CHCIA). The organic 
phase was dried and evaporated and the residue recrystallised 
(EtOAc) to give 2-h rdlou ~-3.4-ciir~1t~t/tos1~~~l~er~~l-3’.4’-ciirt1rri~o.u- 
~~hex~;/ krmue (3d), r& 133-7 (I34 ) [19] (1 150 mg, 67”,,). This 
material (I 50 mg) was retluxcd I I hr with HC(OEt), (2 ml). 
Py (IO ml) and pipcridinc (IO drops). The reaction mixture 
was worked up as for _3d to gi\e 7,8,3’,4’-t~t,((rn~r/~~~.~~;.s~~- 
fl~lor~c~. mp 164-6 horn EtOH (lhX~70 )[lYJ (I64 5 )[7]. 
(I IO mg, 71’;,,). The following data cxtcnds that already pub- 
lished: [7.19] i.,,,, 256, 2X7(.+). 306(,$/1) nm (4.44. 4.15, 3.96). 
I’,,,,, 163X. 1618, 159X. 1568. 1520 cm ‘. ,u c’ 342 (M ). 327. 
299. 180. 171. 162. 157. 147. 137. IIY (100. 23. 7. 5. 53 5. 8. 
6, 6. IO”,,). 
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