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Abstract-The work described in this communication was carried out in 1!346-1948. 
Reductive acetylation of brazifein afforded, in the hands of Herzig and Pollak, a substance 

C,&O(OAC)~. We have found that hydrolysis and methylation of this substance yields the known 

In 1911’ the possibility of synthesising a Brazilin 
derivative from an indeno-coumarin had already 
been considered and a hydroxyindenocoumarin 
was synthesised by condensing indan-l-one- 
Tz-carboxylic acid with resorcinol and with the help 
of hydrogen chloride. Some years later’*’ an indeno 
coumarin containing the resorcinol hydroxyl as be- 
fore but with two appropriately situated OMe 
groups in the catechol nucleus was prepared. The 
present work carried out in 19461948 apart from a 
recent extension noted in the text, has followed this 
method and approach. 

The O-trimethoxyindenocoumarin (10) has been 
reduced by sodium and amyl alcohol to a phenolic 
alcohol (ll), which could be converted into O-tri- 
methylbrazilane (13). It is just possible that a mix- 
ture of the cis and truns was obtained. Reduction 
of the coumarin (IO) with LAH afforded O-tri- 
methylanhydrobrazilin (s). 

In harmony with procedure over more than seven 
decades the names of Brazilin derivatives may be 
derived from a fundamental indenochroman ring 
system bearing, however, the phenolic OH in the 
positions in which they occur in brazilin. This fun- 
damental structure may be termed brazilane (1, 
R=H). The numbering shown in (1) is favoufed be- 
cause it gives the best relation with related sub- 
stances in other groups. It is easy to memorise be- 
cause the chroman system is numbered in the same 
way, e.g. the flavone group. The change now pm- 
posed involves the naming of substituents in the 
brazilin system. The stereo&me& forms pro- 
duced by cis and tram fusion of the chroman and 

indane nuclei are characterised as such because the 
use of alpha and beta and iso would lead to confu- 
sion in some cases. 

OR 

RO 

RO 

1 

Nevertheless, the names based on the use of 
Brazaroot such as “Brazilein”, “Brazilium”, etc are 
still used to avoid abrupt discontinuity of the re- 
cord. 

In the case of haematoxylin it is obvious that the 
prefix corresponding to brazil is haematoxyl and 
this has been used in the past in such names as 
te~methy~aematoxy~n and tetramethylhaemato- 
xylone. Unfortunately, this system was not carried 
through log&Aly in the case of the substance now 
termed haematein. There has always been some 
danger of confusion with the names of substances 
connected with ‘haem’, such as, haematin in the 
blood-pigment group for the porphyrins. We pro- 
pose that this confusion should be avoided in the 
future by re-naming haematoxylein in strict analogy 
with brazilein. The indenochromylium salts related 
to haematoxylin should be designated as haemato- 
xylium salts. 

The questions posed by nomenclature of deriva- 
tives of trimethylbrazilone will be discussed at a 
later stage. 
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Anhydro -O-trimethylbrazilin 
In view of the fact that the hydroxyl in position -3 

of the pyran nucleus of brazilin (2) is tertiary and 
the adjacent hydrogen in position-4 might be ex- 
pected to be activated by the two aromatic nuclei of 
the substituted diphenylmethane group, it seems 
surprising that dehydration of the molecule itself 
does not appear to be an extremely facile process. 
However, we found that anhydro-O-trimethyl- 
brazilin (!5) can be readily produced by the action of 
para -toluenesulphonyl chloride and pyridine. The 
para-toluenesulphonate (3) is first produced and 
later decomposed. On one occasion when the pro- 
duct was worked up by treatment with ethanol, O- 
trimethylbrazilin-3ethyl ether was obtained as a 
by-product. 

OR 

RO 

RO 

2: R = R, = H 
3: R = tie, R, = -SO,-C,H,-Me-p 
4: R=Me,R, ==Ac 

~y~~~~rne~ylbr~~ (9 has been ob- 
tained by G. G. Clarke and W. D. OUis (Ph.D. 
Thesis, Bristol 1955) (private communication) (cf 
Rodd’s Chemistry of Carbon Compounds, Vol. 
IVB, p. 1005, Elsevier 1959 cf). O-Trimethyl- 
brazilin acetate was pyrolysed by passage through a 
hot tube. Loss of acetic acid and formation of 
anhydro-O-trimethylbrazilin (6) resulted. This was 
clear evidence of the cis-brazilane configuration of 
brazilin. 

Under conditions described in the Experimental, 
Herzig and Pollak’ obtained a substance to which 
they ascribed composition C,dI90(Ac0)3 from 
which it may be deduced that it is O-triacetyi- 
anhydrobrazilin (triacetyldeoxybrazilone) (6). This 

hypothesis we have confirmed by simultaneous 
hydrolysis and methylation, whereby the known 
0-trimethylanhydrobrazilin Q, m.p. 167-70”, was 
obtained. 

The possibility that certain indenocoumarins 
co&d be used as starting points for synthesis in the 
brazilin group was real&d early. An account of the 
condensation of indan-l-one-2-carboxylic acid with 
resorcinol, was published in 1918.3 

S$Dimethoxy-2-carbethoxyindan-l-one’ (8) was 
condensed with resorcinol with the help of hyd- 
rogen chloride. The indeno-coumarin produced (9) 
was 0-methylated to (10) and reduction by LAH 
was attempted, but was frustrated by the very spar- 
ing solubility of the substance in ether. Reduction 
of the coumarin (10) with sodium and amyl aIcoho1 

RO 

RO 
5: R=Me 
6: R=Ac 

afforded a phenolic alcohol (11) which gave the 
pyran (13) by successive treatment with PBr3 and 
base. The other product of the reaction with. sodium 
and amyl alcohol, hydroxy-acid (12). This sub- 
stance (12) is more amenable to reduction by LAH 
and afforded the phenolic alcohol (11). 

Prolonged reduction of a suspension of the 
indeno-coumarin (10) in ether with excess LAH in 
boiling ether was found to afford phenolic material, 
together with O-trimethylanhydrobrazihn O-trime- 
thyldeoxybrazilone) (s). 

The indeno-coumarin (10) was hydrogenated 
using Adams’ catalyst to its 3&dihydro derivative 
(14). This dihydro derivative (14) was treated with 
LAH in ethereal solution and the isolated product 

lf3-f OMe 

MeO, 

MeO’ 

OR 
0 

COOEt Me0 

8 
Me0 

9: R=H 
10: R = Me 
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was reduced with phosphorus tribromide and sub- at.& material removed as far as possrble, under reduced 
sequently with sodium hydroxide solution, under pressure and at loo”. After acidi&ation with ice-cold, dil 

conditions descrii in the Experimental. After NC1 aq, the mixture was extracted with ether, the extract 

chromatography over alumina the eiuted product was then shaken witb successive portions of CuSO, aq. 

was found to be almost pure Gtrimethylcis- The grey Cu- salt was collected (11 g) and washed with 

brazilane (13). 
ether-alcohol. The Cu-salt was decomposed with dil 

Me0 

Me0 

OMe 

Me0 

Me0 

11: R = CHzOH 13 
12: R = COOH 

OMe 

-AL 
Anhydno-O-tn’methylbruziiin (!I) 

(a) In repeating the work of He&g and Pollak,’ a 
mixture of brazilein (10 g), HcOH (100 ml), Act0 (100 ml) 
and Zn dust (50 g) was refluxed for 3 hr. The cooled soln 
was decanted and diluted with water, and the solid ppt 
was collected, washed, dried and crystallised from EtOAc 
in colourless plates, m.p. 193-195’ (dec) (2.9 g). This sub- 
stance was mtthylated in dioxan soln by means of alter- 
nate additions of Me&O, and 40% NaOHaq. The resulting 
0-trimethylanhydrobrazilin (5), had m.p. 167-70” alone, or 
mixed with an authentic specimen. 

(b) p-Toluencsulphonyl chloride (5g) was gradually 
added to a mixture of 0-trimethylbraxihn (Sg) and 
pyridine (10 ml). After keeping for 2 days at room temp 
the mixture was treated with dil HCl aq and the ppt col- 
lected and dried. Recrystalhsation from EtOH afforded 
0-trimethylbrazilin p -toluencsulphonate (3) as colourless 
plates (199 g), mp. 125”. (Found: C, 64.8; H, 5.6. 
C&&bS requires: C, 64.7; H, 54%). Along with this 
t&O-methylbrazilin p -toluenesulphonate (3), a second 
substance was produced and slowly separated from the 
ethanolic mother-liquor (1.1 g). This crystallised from 
EtOH as colourless needles, m.p. 108”. (Found: C, 71.4; 
H, 655%). This substance is clearly O-trimethyl-oethyl- 
brazilin produced by the action of EtOH ontri-O-methyl- 
braxilin p-toluenesulphonate. (C2,Hu0, requires: C, 70.8; 
H, 67%). 

The above &i-O-mcthylbraxilin p -toluenesulphonate 
was boiled in pyridine solution for 30 min and on adding 
dil HCI aq it afforded ~y~~~~y~~ (5; 
0*2Sg) m.p. 170” alone, or mixed with an authentic 
specimen. 

Ethyl 5,6 - dhetbxyindan - 1 - one - 2 - car;boxylatc 
(s). A soln of 5,6dimethoxyindan-l-one (9.68) in benzene 
(5Oml) and ethyl carbonate (SO ml) was added to pow- 
dered Na (l-2 g) (protection from moisture). On heating 
the mixture a vigorous reaction occurred at 100” and a 
sotid mpamted. The mixture was mahtahd at IOV 
(refhuc) for 2 hr with occasional shaking, and then the vol- 

AcOH and the #3-ketoester isolated by means of 
chloroform. It crystaIlised from alcohol as colourless, 
felted needles, m.p. 142-143”. Perkin ef uL’ give m,p. 138”. 
Further purifleation by sublimation did not raise the m.p. 
(Found: 6396; H, 6*3. Calc. for C,&OG C, 63*6; H, 
6.1%). 

7 - Hydmxy - Y.6’ - dimethoxyindeno - (2’,3’,3,4) - 
couman’n (9). A soln of the above @-ketoester (8; 395 g) 
and resorcinol (12 g) in EtOH (60 ml) was saturated at 
room temp (external cooling) with dry HCl. When the sat- 
uration was nearly complete the coumarin began to sepa- 
rate slowly. After 2 days, when much of the coumarin had 
separated, the mixture was maintained at SO-&P for 4hr. 
The product was isolated by the addition of water, col- 
lected and washed repeatedly with warm alcohol. It was 
obtained as a light brown powder (3-8 g) and was almost 
insoluble in the usual organic solvents. It was crystallised 
quickly from a mixture of pyridine and alcohol (the pro- 
duct deteriorated on prolonged treatment with pyridine) 
and was obtained in light brown, microscopic, 
diamond-shaped prisms. (Found: C, 69-6; H, 4+8. C,&I,,O, 
requires: C, 69.6; H, 4.5%). The compound sintered at 
260”, suddenly turned blue at 270” and then carbonised 
progressively without melting. It dissolved in cone H,SO, 
with an intense green fluorescence, which disappeared on 
the addition of water. It dissolved in HNO, to a brilliant 
purple soln, the colour of which faded slowly. 

7 - Metftoxy - 5’,6’ - dimethoxyindeno - (2’,3’,3,4) - 
coumarin (10). The above hydroxycoumarin (9; 1-O g) 
was stirred with I% NaOH aq (100 ml), and h&SO, (5 ml) 
was slowly added. Excess of k&SO, was destroyed by 
further addition of NaOH aq. The product (10; 08-0~9 g) 
crystal&d from BuOH or AcOH in brownish needles, 
m.p. 237-2390 (dec) after suddenly turning blue at 217”. 
(Found: C, 70.3, 70.2; H, 5.2, 5-O C,&I,,O, requires: C, 
70.4; H, 4.9%). It can be obtained in colourless needles by 
digesting its soln in AcOH with a little Zn dust, which 
does not reduce the compound. In BuOH or AcOH it 
exhibited a pale violet fluorescence. With H$O. or HNO, 
it behaved in the same way as the parent compound. 
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A soln of Me&l in ether was added slowly to a stirred 
soln of this methylated coumarin (0.5 g) in anisole (100 ml) 
until a test portion gave a bluish-green colouration with a 
soln of benzoquinone in ether. A brown ppt formed im- 
mediately, and on addition of cone HCl, the aqueous layer 
turned yellow with the appearance of a strong green 
fluorescence. The ferrichloride, was obtained as a 
chocolate-brown, crystalline powder sparingly soluble in 
hot AcOH. The derivative gave the reaction of O-methyl- 
homobrazilium ferrichloride, described by Crabtree and 
Robinson.’ In aqueous soln the fluorescence was green, 
and in alcohol, bright apple-green. The fluorescence in 
acetone soln was quenched on the addition of benzene. 

Reduction of the coumarin flu) with sodium in amyf at- 
cohol. A suspension of the coumarin (3 g) in anhyd amy 
alcohol (150 ml) was refluxed (bath at 170-17S”), while Na 
(12 g) in small pieces, was quickly added. After 2 hr, the 
mixture was cooled and traces of unreacted Na destroyed 
by the addition of alcohol. Water was then added and the 
solvents removed in a current of steam. The alkaline soln 
was filtered through glass-wool, acidified with HCl and ex- 
tracted with ether. The ethereaI layer was shaken thrice 
with a saturated NaHCOB aq. The acid product was Iiber- 
ated from the aqueous layer and isolated by means of 
ether (A). The ethereal soln was extracted with 2% NaOH 
aq (100 ml). The alkaline soln, on acidification, gave the 
crude phenolic alcohol (11, 0.9~) which was isolated by 
ether extraction (B). 

A soIn of PBr, (0*8 g) in benzene (3 ml) was slowly 
added to the phendic alcohol (B, 009g) in the same sol- 
vent (20 ml). The brown mixture was kept 12 hr and then 
heated to 50-60”. A soln of NaOH (O-7 g) in water (20 ml) 
was added with stirring and the mixture refluxed for 3 hr. 
After separating the benzene layer the aqueous layer was 
extracted with more benzene and the combined solns 
evaporated to give a mixture of substituted chromans 
(0415 g), which could not be purified easily. The highly 
characteristic colour reaction with bromine and acetone, 
and the quick formation of bra&urn sah, was noted. 

The crude O-trimethylbrazilane (13) was heated with an 
excess of FeC.1, in AcOH on a steam-bath. The salt that 
separated was collected and crystallised from AcOH con- 
taining a trace of Fe& The product crystallised in 
characteristic ochreous leaflets and had m.p. 206-212” un- 
depressed by admixture with an authentic sample of O- 
trimethylbrazilium ferrichioride. (Found: C, 44*9; H, 3.7. 
C,&,O.FeCl, requires: C, 44.9; H, 3.4%). The behaviour 
of the specimen conformed in all respects with the de- 
scription of Crabtree and Robinson.” 

5.6 Dimefhoxy - 3 - (2’ - hydroxy - 4’ - ~~xyp~ny~ ) in - 
dan-2-carbocyclic acid (12). The ethereal (A) gave tbt 
acid as a gum crystallising from benzene in colourless 
prisms (l-1 g) which after two crystahisations from ben- 
zene, melted at 126-1270 with evolution of gas. The pro- 
duct contained benzene of crystallisation and gave a posi- 
tive Ramsden’s test. (Found: C, 70~9; H, 6.2. C,J&Oti 
Cd& requires: C, 71.1; H, 6.2%). The soin in H,SO* had a 
green fluorescence. 

The above acid (1.0 g) was treated with LAH (1~0 g) in 
ether (SOmI) with the usual precaution. After 24 hr, 
crushed ice and dil HCI aq were added. The separated 
aqueous layer was extracted with a further quantity of 
ether, The evaporation of the dried extract (NazSO,) 
afforded a gum which could not be crystallised and was 
used for the next stage, as mentioned below. 

O-~~rn~~yIb~~if~e (13). The foregoing crude 
phenolic alcohol in benzene (10 ml) was treated with PBn 

(0.6~) dissolved in part of the benzene employed. The 
mixture was kept at room temp overnight and then heated 
to 5o-fio” for : hr. NaOH (0.4 g in 4 ml water) having been 
added, and the mixture was refluxed for 3 hr. A neutral 
product was isolated in the known manner and purified by 
cohrmn chromatography over alumina. The solvent emp- 
loyed was benzene light petroleum (15 :8S). Elution was 
carried out by the same solvent and a non-tiorescent 
band furnished a substance, m.p. 128-130”. (Found: 75.9, 
7614; H, 6.3, 6.3. C,,H,,O, requires: C, 76.6; H, 6.3%). 
This substance is probably 7dcsmethoxy-O-trimethyl- 
brazilane (1s). The elimination of OMe in the resorcinol 
nucleus fully accounts for the faihrre to obtain a ffuores- 
cent brazylium salt. Experience in the flavylium salt series 
has demonstrated that resorcino1 derivatives show a strik- 
ingly green fiourescence in dilute acid solution, whereas 
corresponding substances based on phenol and phlorog- 
lucinol do not exhibit this property. 

I5 

A second white band contained very little material of 
any kind but this was followed by a non-fluorescent band; 
this was eluted with 6OOml light petroleum/benzene 
(80 : 20). After removal of the solvent the substance was 
crystallised from EtOH in prisms, m.p. 116-l lBO (Found: 
C, 72.1, 7lq8; H, 6.2, 6.0, GHmO. requires; C, 73-l; H, 
6*4%). The coiour reactions exhiied by this substance 
when treated with bromine and with concentrated mineral 
acids closely resembled those of the O- 
trimethylbrazilanes obtained, respectively, by catalytic 
reduction of ~hy~o~me~ylb~n and from the 
Hersiz/PolIak series of reactions. 

Approximately equal quantities of this substance m.p, 
Il6*118” with the known trimethylbraziIane m.p. 109” had 
m.p. 107-l 14O. This relatively small lowering of the m.p. 
on admixture suggested that the compound under exami- 
nation might be impure. As it was convertible into tri- 
methylbrazilium ferrichloride and trimethylbrazilone, it 
appeared at the time that the substance must be a 
trimethyIbrazilane and, accordingly, trimethyl- 
trans-brazilane. Recent work (R. H. Jaeger, P. hi. 13. 
Lewis and R, R.) suggests a different interpretation of 
the results. 

3,4-Dihydrr, deriuatiue of 7-methoxy-YB-dime- 
thoxyindeno-(2’3’-3,4)-coumanln (14). A soln of the 
indeno-coumarin (0.2s) in AcOH (50 ml) was hydro- 
genated at the atmospheric pressure with Adams’ eataI- 
yst (0.15 g) at 60-700. The absorption of Hz was very slow 
and never complete. After 5 hr the violet fluorescent soln 
was fiItered, the bulk of the solvent removed, when the 
unchanged coumarin (O-1 g) crystahised out. This was 
filtered, the filtrate treated with water and the precipitated 
gum dissolved in alcohol (4 ml). Silky needles of the di- 
hydrocoumarin (O-05 g) gradually separated which on re- 
crystallisation melted at I2!J-30”. (Found: C, 6999; H, 5-6. 
C&,,O, requires: C, 70.0; H, S-5%), With H2SOI the 
compound gave a greenish soln which became brilliantly 
fluorescent after several hr. 

cis-O-7’rimefhyibmzi~ (ES). A soln of the above 
dihydrocournarin (O-1 g) in dry ether (50 ml) was treated 
with an excess of LAH (O-2 g) and the mixture Ieft over- 
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night at the room temp. Next day, the mixture was care- 
fully decomposed with dil HXO, aq, the ether solu sepa- 
rated, dried and the solvent removed. The gummy 
phenoiic intermediate was dissolved in benzene (2 ml), 
cooled and treated with PBr, (@OS g). An immediate seg 
aration of a reddish ppt took place. After 5 hr the mixture 
was treated with 20% NaOH aq (0.5 mi) and warmed on 
the waterbath. The benzene soln was separated aud pas- 
sed through an alumina columu. On removal of the soi- 
vent, cis-O-trimethylbrazilane (O-015 g) separated, crys- 
taiiising from alcohol in coiouriess plates, mp. and mixed 
m.p. 1W. 

0-Trimer)tyianhydtobraziiin (deoxyt~~e~~ylbr~~~) 
(5). A suspension of finely powdered indeno-coumarin 
(2.0 g) in dry ether (250 ml) was treated with an excess 
LAH (l-0 g) and the mixture refluxed for 66 hr. After de- 
composing the mixture with dil H2S0, aq, the ether soln 
was worked up as before to give a gummy phenolic mater- 
ial which graduaIly turned brown. This was heated at 270” 
for 2 min and then dissolved in benzene and passed 
through an alumina column. Practically all the phenoiic 
material was held on the column and the filtrate on work- 
ing up gave a small quantity of deoxytrimethylbraziione 
(5-6mg) which crystallised from alcohol in brownish 
needles, m.p. and mixed m.p, 167-68”. The compound 
exhibited typical colour reactions with cone HNO,, and 
with Br, in AcOH. 

Oxidation of certain brazilin deriuatiues by means of 
lead fefra -acetate. A soln of lead tetra-acetate (0~88 g) in 
AcOH (30 ml) was added to one of trimethyibrazilin 
(0.33 g) in AcOH (10 ml). A carmine colouration at first 
produced rapidly faded after 24 hr at room temp. Tri- 
methylbrazilone (0.3 g) in fairly pure crystalline condition 
could be obtained after the addition of water. It has also 
been observed that oxidation of acetyitrimethylbrazilin 
(2; Oa2g) in AcOH (2 ml) with chromium anhydride 
(0.12 g) proceeds satisfactorily at room temp. Acetyiated 
brazilins, however, are not oxidised by lead tetra-acetate 
under similar conditions. 

Some substances deriued from triucetylbruziione 
Tetra-acetyf-ar-anhydrobrruilone. Triacetylbrazilone 

was refluxed in Ac,O with a little fused NaOAc for 1 hr. 
After cooling, water was added and the solid product 
crystallised from EtOH, slender needles m.p. 245”. 
(Found: C, 63-9; H, 4.0, Acetyi, 43*4,44.0,45,3. CuH,,09 
requires: C, 64-O; H, 4-O; Acetyi, 38.2%). 

Triacetoxybrazanquinone. The foregoing tetraaeetate 
was dissolved in cold HN, aq (d, 1.42) at 

from huematoxylirt 
Penta-acerylhaemntoxylin : When haematoxyiin was 

refluxed with excess acetyi chloride for 30 min it was con- 
verted into its penta-acetylderivative. After isolation in 
the known manner the substance crystallised from EtOH, 
m.p. 171-173’. (Found: C, 60.3; H, 4.9; Acetyl, 46~8 Calc. 
for CJ-190s(C0.CH,),: C, 6@9; H, 4+7; Acetyt, 47.4%). 
The foregoing is a repetition of the method of Reim’ 
who, however, gives m.p. 165-166’. Full acetylation of 
haematoxyiin following Reim (refluxing acetyi chloride) 
and subsequently by crystallisation from EtOH gave coi- 
ourless needles, m-p. 171-1730, lit.: m.p. M-166”. 

Tefr~cety~h~m~oxyio~ and derioatiues therefrom. A 
mixture of haematoxylin (10 g), pyridine (30 ml) and Ac10 
(12-5 g) was kept 24 hr and the product (&5 g) isolated in 
the known manner; it could not be crystallised. The whole 
was dissolved in AcOH (30 ml) and oxidation effected by 
addition of chromic anhydride (4.5 g) in a little water, at 
10-15”. After 2 hr more AcOH (30 ml) was added and on 
cautious addition of water a crystalline ppt was obtained. 
Recrystaliisation from EtOH afforded a hydrate, m.p. 
150-151”. (Found: C, 57.35; H, 4.7. Acetyl, 38-O; 
C,&L,0,(C0.CH&.H20 requires: C, 5796; H, 4.4; Acetyl, 
34.3. 

O-Pen~a-ace~yianhyd~~mafoxy~~ This substance 
was obtained by refluxing tetraaeetylhaematoxyione with 
Ac20 in the presence of fused NaOAc for 1.5 hr. The pro- 
duct, isolated in the known manner, crystallised from 
AcOH in needles m.p. 256’ (de@. (Found: C, 61.2; H, 4.4; 
G&,0,, requires: C, 64.4; H, 3.9. 

O-Tetraacetylbrazanquinone. This was prepared like 
the corresponding triacetyl compound by nitration and de- 
composition of the nitro-naphthoi moiety on heating with 
AcOH. The tetraacetylbrazanquinone formed yellowish 
orange needles on crystaliisation from AcOH, m.p. 260” 
(dec). (Found: C, 60-O; H, 3*3. G&~O,, requires: C, 60-O; 
H, 3.3%). This substance condensed with o-phenylene- 
diamine to a product which gave the deep blue soln with 
cone HSO,. 

3,4-r)r’hydroxy8-metlroxy-0-trimethylbrcrzifane. This 
substance, named on the system suggested above under 
nomenclature, is the intramolecular pittaco obtainable by 
reduction of tetra-methylhaematoxylone. A suspension of 
finely powdered tetra-methylhaematoxylone (2 g) in 
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EtOH (300 ml) was heated on the steam bath with occa- 
sional shaking, so as to dissolve as much of the soiid as 
possible, then cooled to 453 Zn dust (25 g) was then 
added, followed by gradual addition of AcOH (20 ml) over 
a period of 6 hr. More Zn (25 g) was added in the middle of 
this period and the mixture was frequently shaken. Next 
day the solvent was removed under dimiuished pressure 
from the filtered soln. On addition of water a small 
amount of crystaIlint solid separated, but this has not 
been investigated. The aqueous soln was extracted with 
EtOAc. The separated extract (dried over NaLKL) was 
evaporated and the residue could be crystahised from 
EtOH as large colourless prisms, m.p. 184” (dec). (Found 
C, 64-2; H, 59. C&,0, requires: C, 64.2; H, 59%). This 
pinacol shows the usual colour changes indicating conver- 
sion to a tetramethoxybraziliu sait,’ e.g. it dissolves in 
HCI aq to a carmine soln, due to the formation of 
quininoid salt involving a change of the diary1 carbinol 
system. Treatment with cone H,SO, fumishes the O-tetra- 

me~y~ae~toxy~~ hydrogen 
rates as orange coloured needles. 

sulphate, which sepa- 
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