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Ab@ract*-The synthesis of dl-braxilin and dl-haematoxylin have been achieved starting with O-trimethyl- 
dcoxybraxilonc (or its analoguc in the hacmatoxylin series). The chief obstacle was overcome by taking 
advantage of the formation of brazikin from a phcnolic pinacol obtained in stages from O-trimethyl- 
braziIanc, which has already been synthesized. dl-Brazilin was resolved by formation and crystallization 
of its I-mcnthoxyacctatc. The d-brazilin so obtained is identical with the naturally occurring product and 
has been show&~ to have c&fusion of the chromane and indane rings. d-Haematoxylin was synthwti 
in an entirely analogous manner. 

Nomenclafure 
Names containing “braxil” or “hacmatoxyl” imply the occurrence of substitucnts in the aromatic rings, 

as in braxilin and hacmatoxylin, respectively. Modifications of these substitucnts arc stated. For example, 
the substance named isobraxilcin sulpbate by A. G. Perkin and Hummcl, is simply bnuylium hydrogen 
sulphatc, and not trihydroxybraxylium hydrogen sulphate. The manner in which thii principk is applied 
will bc gathered from the text. Structural formulae are now written in accord with the ruks of the Ring 
Index. 

THE synthesis3**b of 0-trimethylanhydrobrazilin4 (deoxy-0-trimethylbraziloae) has 
been carried through to d-brazilin (the naturally occurring form) as follows : 

Catalytic reduction affords 0-trimethylbrazilane which can be demethylated and 
acetylated to give 0-triacetylbrazilone (I). Oxidation of this with chromic anhydride 
affords 0-triacetylbrazilone (II). This is a stage in the synthesis, but II is more con- 
veniently obtained by oxidation of 0-triacetylbrazilin (III). 

I II 

Present address : * University of Malaya, Pcnan& Malaysia. 
t Shell Ccntre, London, S.E.I. 

l . Prof. W. D. Ollis (private communication) respecting cast of formation of certain anhydrebrazilin 
derivatives, giving, so far as we arc aware, the first indication of the &-fusion of chromane and indanc 
rings. Also, the Ph.D. thesis of G. G. Clarke, one of Prof. Ollis’ collaborators. Further rcfercncc to the work 
disclosed in this interesting thesis will be given in a later communication. 

l ’ There followed alternating memoirs from the laboratories of the Universities of Bonn and Oxford, 
implementing an obvious intention. Completion of the synthesis involved reduction to a dihydro derivative, 
ring-closure of this to 0-trimcthylanhydrobrazilin, reduction of the doubk linkage and finally oxidation 
to O.trimethylbrazilonc. Analogous syntheses were dfcctcd in tbc hacmatoxylin series. However, in this 
case the Oxford group (W. H. Perkin, A. Pollard and R. Robinson, J. C&m. Sot. 49 (1937)) made O- 
diethyknchaematoxylone, whereas Pkiffer (lot. cit. i&a) synthesized 0-tctramethylhacmatoxylonc In the 
present work we found it convenient to use tctramethylhaematoxylom as the starting point on account of 
the roadier hydrolysis at a later stage. 
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Reduction of II by means of zinc and acetic acid affords an intramolecular pinacol 
which was not isolated since it occurs in admixture with other substances and the next 
transformation is unique for the desired products. On hydrolysis by alkali and acidifi- 
cation the phenolic pinacol (IV) is produced and this is quickly dehydrated in presence 
of acid to form dl-brazilein6**’ (V). 

OH OH 

IV V 

At this stage an anticipated difficulty was that involved in the reduction of brazilein 
to brazilin. We found however, that borohydride effects this process in good yield and 
stereo-selectivity so that the changes d-brazilin + d-brazilein + d-brazilin occur 
without change of configuration. In brazilein (structure V applies) there is one 
asymmetric C-atom and apparently no possibility for geometric isomerism. On 
reduction to brazilin, however, a second asymmetric C-atom appears and the ring 
system can occur in cis and tram fusion. It seems that an atom is added to the indane 
ring on the same side as the OH of the t-alcoholic function. The synthetic dl-brazilein 
gave, in this way, dI-brazilin (now known to be dl-cis-brazilin’). The optical resolution 
of dl-brazilin was fruitlessly tried by several methods, but was effected with surprising 
ease by following a suggestion made to us by the late Dr. L. J. Goldsworthy. This was 
to prepare and fractionally crystallize the tetra-I-menthyloxy-acetyl derivatives. The 
desired isomeride, the 0-tetra-I-menthyloxy-acetyl-d-brazilin proved to be the more 
sparingly soluble and after crystallization to the constant properties, it was found to 
be identical with the authentic specimen prepared from pure d-brazilin of natural 
origin. Hydrolysis of this derivative afforded d-brazilin. The other isomer, O-tetra-l- 
menthyloxyacetyl-1-brazilin was collected from several experiments and it was inten- 
ded to obtain I-brazilin from it, but the joint work was brought to an end before this 
could be accomplished. 

The synthesis of d-haematoxylin; starting from 0-tetra-methylhaematoxylone* 
followed that of d-brazilin in every particular, except that, as usual, the various sub- 
stances isolated in the pyrogallol (haematoxylin) series crystallized far less readily 
than the corresponding resorcinol derivatives. 

In a later communication (describing, however, earlier studies) jointly with J. N. 
Chatterjea and M. L. Tomlinson, we hope to discuss, inter ah, a method which 
facilitated the preparation of 0-triacetylbrazilone. 

Relatively recently Dann and Hofinann have described novel and elegant syn- 
theses* of dl-brazilin (1963) and dl-haematoxylin (1965). The fundamental problem 
in all synthetic schemes in this series is only soluble by finding a reaction which 
will leave the t-OH in the 3-position of the chromane ring untouched. As seen above, 

l < MiCoviC and Robinson establishcdbb the position of the quinonoid group in 0-trimethylbrazilcin. 
It may plausibly be assumed that brazilein is analogously constitutai, but this assignment has not yet 
been directly confirmed. 
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we managed this by using the very facile dehydration of a p-hydroxydiphenylcarbinol 
to a quinonoid type. Dann and Hoikann, to serve the same end, employ a ring- 

I 
closure 

,-+H+H(_, 1 ( 
-C- based on the analogy of a reaction of 

veratrylalcoh&, described by G. M. Robinson.‘* l ’ This occurs so easily that the ring- 
closure competes successfully with the possible formation of a rlchromanone. 

EXPERIMENTAL 

0-Trimethylbrazflane. 0-Trimethylbrazilane was prepared from brazilin by the following series of 
reactions. 

0-trimethylbrazilin was obtained in 80% yield by the methylation of brazilin, according to the method 
used by Perkin’O and had m.p. 138-139”. reported m.p. 138-139”. 

Oxidation of 0-trimethylbrazilin (20 g) with chromic anhydride (12 g) in AcOH soln afforded trimethyl- 
brazilone (12 g) m.p. 184-18r, reported”**’ m.p. 184187”. 

Reduction of 0-trimethylbrazilone to deoxy-0-trimethylbrazilone was ammplished in the following 
manner : 

0-trimethylbrazilone (10 g) was dissolved in warm AcOH (90 mi) and phenylhydrazine (20 ml) was 

darkened. After 1 hr at room temp. the crystalline solid which had separated was collected and recrystallized 
from acetone-ethanol, from which it separated as pale yellow, silky needles (61 g), m.p. 169-170” raiqcd 
to 173” after a further recrystallization. reported m.p. 173”. 

Hydrogenation of deoxytrimethylbrazilonc in acetone soln under the usual conditions with Pd-SrCO, 
as catalyst afforded trimethylbrazilane in about 90% yield, m.p. 109” reported m.p. 109’. 

0-Triucctylbrazilane. Hydrobromic acid (3.5 ml. of 47 %) was added to a soln of O-trimethylbrazilanc 
(1.5 g) in AcOH (40 ml), and the mixture was refluxed under N, at 115-120” for 3 hr. The cooled soln 
was poured into water, and the clear red homogeneous soln that resulted was saturated with salt and 
extracted with EtOAc. The extract was washed successively with a dilute NaHCO, aq and water, dried over 
MgSO, and concentrated to afford a dark viscous oil which did not crystallize. 

A mixture of the oil, Ac,O (15 ml )and NaOAc (OS g) was heated on a steam-bath for 45 min. The 
cooled soln was poured into water, and the amorphous solid which separated was collected, dried in uacw, 
and crystallized from benzene-light petroleum (b.p. 60-80”). From the solvent 0-triucetylbruzilonc separated 
slowly as colourless prisms, m.p. 166-167” (06 g) after three recrystallizations. (Found: C, 69; H, 5.2 
C,,HzoO, requins; C. 667; H, 545%). 

A mixed m.p. with a specimen prepared from brazilein showed no depression. 
0-Triacctylbrazilone. A soln of 00, (1.5 g) dissolved in water (1 ml) and AcOH (10 ml) was added 

dropwise to a soln of 0-triacctylbrazilane (l-7 g) in AcOH and the mixture kept at 50-55’. After the addition 
(15 min), heating and stirring were continued for 30 min longer. The soln was cooled and diluted with 
water (30 ml). The next day the very small amount of crystalline solid that had separated was collected and 
found to consist of starting material, m.p. 166-16r. 

The aqueous mother liquor was diluted with much water and the amorphous solid which separated was 
collected and dissolved in acetone-ethanol. 0-triacetylbrazilonc crystallized slowly as colourless prisms, 
m.p. 183-186”, raised to 186187” after three further recrystallizationa (Found: C, 61.7; H, 44. Calc for 
C,,H,,O,: C, 62Jl; H, 4.25%). reported m.p. (187”). 

A mixed m.p. with an authentic specimen prepared by oxidation of triacetylbrazilin” showed no 
depression. The IR spectra of the two specimens were identical. 

l ’ My late wife was misled by Mol. Wt. determinations made by a colleague whii gave two thirds of 
the correct values. For precisely the same reason, a product from piperonylacctonitrile was thought to he 
a dimer, whereas it is actually tripiperonyl-sym-triazine. a trimer of the nitrile. 

l * In Rcf 11, the project successfully accomplished by the present synthesis was foreshadowed. As a 
preliminary step 0-triacetylbrazilone was made from 0-triaatylbraxilin. 
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In agreement with the earlier observation,” it was found that the addition of a little KOH to an alcoholic 
soln of the substance produced a yellow colouration, changing to green and then brown. 

The pinucol from 0-triucetyl6razi/one. Finely powdered 0-triacttylbrazilonc (6 g) was retluxed in EtOH 
(700 ml) when much of the substance passed into soln. Zn dust (80 g) was then added to the cooled soln 
which was maintained at 30-35” with stirring under N,. AcOH (5 ml) wax added at half-hourly intervals 
until 60 ml had been introduced; stirring was then continued for 36 hr. 

The filtered alcoholicsoln was concentrated and poured into water. The amorphous solid which separated 
was collected after 4 hr and crystallized from EtOH. The crystals of the pinacol were in the form of colour- 
less prisms, m.p. W-182’, raised to 184186” after three further crystallizations from the same solvent. 
(Found: C, 61.7; H, 48. C,,H,,OP requires: C, 61.7; H, 4.7%). 

The Zn dust residue was extracted with acetone, and the concentrated soln poured into water. The ppt that 
was formed was taken up in EtOAc, and the soln was washed with water and concentrated to afford the 
dimer pinacone as colourless irregular prisms, m.p. 280” (0.2 g) after three recrystallizations from benzene. 
(Found: C, 603; H, 47. CtiHslO,s, H,O requires: C, @5; H, 4.6%). 

dl-Erazilein. The pinacol from O-triacetylbrazilonc (2.8 g) was dissolved in EtOH (40 ml), and alcoholic 
KOHaq (4 g in 6 ml water diluted with 25 ml EtOH) was added to the cooled soin (ice-bath) under N,. 
The ice-bath was removed, and the purplish-red soln was kept at room temp (15”) for 2 hr, with occasional 
swirling. 

The soln was then cooled and acidified with dil AcOH (10 ml in 40 ml water) Most of the EtOH was 
removed under reduced press, and the soln on standing overnight, deposited dark lustrous crystals of 
dl-brazileir! (1.1 g) similar in appearance to braxilein from braxilin. 

A sample was washed several times by decantation with hot water and dried in UM(O at 160”. (Found: 
C, 67.6; H, 44. C,GH,zO, requires: C. 67-6; H, 43%). 

The IR spectrum was similar to that of d-brazilein. 

UV spectra Max _,.. E 

Product 

d-Bra&in 

2750 5280 
4600 ISa00 
2750 5300 
4600 13,800 

Iso-brazilein hydrogen sulphate (Brazylium hydrogen sulphate). Treatment of dl-brazilein in the manner 
described by Hummel and Perkin’* afTorded the iso-bra&in acid sulphate as a yellowish orange amor- 
phous potider. It was washed a few times with glacial AcOH and dried at 800 in mcuo. (Found: C, 524; 
H, 34; S, 8.85. Calc for for C,,H,s04HS04: C, 52.7; H, 3.3; S, 8.8 %). 

dl-Brazilin. Potassium borohydride (1 g) was added in small portions during 45 min to a gently refluxing 
suspension of dl-brazilein (2 g) in warm MeOH (60 ml), kept under N1. As reduction proceeded, the brazilein 
dissolved, and the colour of the soln be-came less intense. Refluxing was continued for 15 min after the last 
addition. The soln was acidified with dilute AcOH (3 ml in 30 ml water) and the alcohol removed by 
distillation. The cooled aqueous soln was then saturated with salt and repeatedly extracted with EtOAc. 
The extract was washed once with saline soln, dried over MgSO, and concentrated to a!iord dl-brazilln 
as reddish needles. The product was recrystallized once from aqueous-alcohol, m.p. 150-155’ (1.1 g). A 
sample for analysis was dried in WICUO at 1400. (Found: C, 674; H, 4.9. C,,H,,O, requires: C, 67.1; 
H, 4.9 %). 

UV spectra 

Product 
Brazilin 

Max E mdu 
2900 8900 
2900 9200 

The IR spectrum was nearly identical with that of natural brazilin. The vety small variations are doubt- 
less caused by contamination of either specimen cornpa& possibly with trans-braxilin. 

dl-0-Triueetylbrazllfn. dl-Braxilin (04 g) was heated with AcO and NaOAc on a boiling water-bath for 
5 min. The cooled soln was poured into water and after 4 hr the semi-solid material that had separ&d 
was collected and recrystallized three times from alcohol, to give dl-0-triocetylbrazilfn as colourleas 
needles (O-2 g) ap. 101-102”. (Found: C, 62.85; H, 5.9. C,,H,,Os, &He0 requires: C, 62.9; H, 5.7%). 
The IR spectrum of the substance was identical with that of dl-0-triacrtylbroril. 
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0-Terra-I-mmrhoxyacetyI_d-brozilin. I-Menthoxyacetic acid was prepared according to the method 
given in Organic Syntheses (Vol. 23, 52). 

I-Menthoxyacetyl chloride was prepared by heating the acid (5 g) and SOCI, (8 ml) at s(Mo” for 3 hr. 
The excess SOCI, was then removed by distillation under reduced press. 

The acid chloride was added dropwise at room temp to brazilin (1 g) dissolved in dry pyridine (8 ml) and 
kept under N,. There was a slight rise in temp. and after the addition the soln was kept at room temp 
overnight. 

The brownish-red soln was poured into ice and dil HCI and the precipitated gummy solid was taken up 
in ether. The ethereal soln was washed successively with dil HCI. NaHCO, and water, and finally dried 
over MgSOI. Removal of the solvent left a viscous oil which crystallized slowly in contact with EtOH. 
affording tetro-I-menthoxyacetyld-brazilin as fine colourless needles, m.p. 95” (2.5 g);raised to 105-108” 
with softening at loo” after four recrystallizations from the same solvent. (Found: C. 70-7; H, 9.0. 
CblH9,013, C,H60 requires: C, 71Q; H. 94x), 5.760 mg in @50 ml, CHCI, gave -#‘, -0.356 whence 
[ar-, -61.9’. 

Resolution 01 dl-brazilin. dl-Brazilin (04 g) dissolved in dry pyridine (6 ml) was treated with I-menthoxy- 
acctyl chloride (2 g) under the same conditions as in the previous experiment. The product, isolated in the 
usual manner, gave a crystalline solid (Fraction A), m.p. 92-105” (0.25 g), on standing overnight in EtOH 
soln. The mother-liquor on keeping afforded the other diastereoisomer (Fraction B), m.p. 118-124” (0.15 g). 

Fraction A crystallized in fine colourless needles and after recrystallizations from EtOH had m.p. 
115-l 16” with softening at 105”. (Found: C, 71.3; H, 94. C,,H,,O,,, C,H,O requires: C, 71.0; H, 9.0%). 

A mixed m.p. with authentic tetra-I-menthoxyacctyl d-brazilin showed no depression. The IR spectra 
of the two substances were identical. The optical rotations measured after successive recrystallizations are 
tabulated below: 

No. of Concentration 
recrystalli=tions (mg in 0.5 ml CHCl,) 

2 4.960 
4 5.310 
8 5.330 
8 5.580 

I’- 
D 

-0-380 
-@386 
-0.376 
-@334 

CalA” 
- 766” 
- 72.6” 
-70-S” 
- 59.8” 

Fraction B crystallized in clusters of colourless needles, m.p. l27-l2r. A mixed m.p. with Fraction A 
showed a depression. (Found: C. 71.1: H, 8-9. Cd.H9101Sr C,H,O rquires: C, 711); H, 94%). 

No. of 
recrystallizations Concentration aA [*IF’ --. 

4 5W mg in O-5 ml CHCI, -0,500 -90” 
6 2650 mg in @3 ml CHCI, -0-W -91.5” 

Hydrolysis oftetra-I-menthoxyacetyl d-brazilin. A soln of KOH (I g) in EtOH (20 ml) was added to an 
ice-cold suspension of tetra-I-mcnthoxyacetyl d-brazilin (2.5 g) in EtOH (40 ml) kept in an atm N,. After 
1 hr the soln was acidified with dil AcOH and most of the EtOH was removed by distillation. The aqueous 
soln was then saturated with salt and repeatedly extracted with ether. 

The ethereal extract was evaporated and the residual viscous oil diluted with warm water. The aqueous 
soln was then extracted with light petroleum (60-W) to remove the menthoxyacetic acid present. On 
standing the aqueous soln deposited crystals of brazilin (04 g). A sample for analysis was recrystallized 
twice from water and dried at 160” in wcuo, m.p. 249-2500 (dec). (Found : C. 66.9; H, 50. Calc. for C,,H 14OS : 
C, 67.1; H, 49%). The sample had the specific rotation-[ag” = + 118”. 
Reported for brazilin [ag”” = + 121-S”. 

Reduction of d-brazilein to d-brazilin. d-Brazil& (26 g) was partially dissolved in warm MeOH (80 ml) 
and KBH. (1 g) was then added gradually to the re-tluxing soln, kept under Nz, until the red colour of 
the soln was discharged (30 min). Reiluxing was continued for I5 min atIer which the light brown soln was 
aciditied with AcOH (5 ml) diluted with water (40 ml). The alcohol was removed by distillation under 
reduced press and the aqueous soln was then saturated with salt and extracted with ether in a continuous 
extraction apparatus. After 48 hr the ethereal soln was concentrated to give a dark red liquid which 
crystallized slowly on keeping after the addition of a little water. The crystals were collected and re- 
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crystallized from water (14 g) m.p. 247-248”. (Found in material dried at 140” in LWUO C, 66-9; H, 4.9. 
Calc. for C,,H,,O,: C, 67.1 ; H. 49%), lit., m.p. 250”. 

A mixture with an authentic specimen of d-braxilin showed no depression of m.p. The IR spectra of the 
product and of d-braxilin were identical. 

UV spectra Max E mol.. 
Product 2900 8700 
Braxilin 2900 9200 

Rotatory power: Product [api”’ + 1234” (6M3 mg in 0.5 ml MeOH) 
Braxilin [ag”” + 121.5” (6.340 mg in @5 ml MeOH) 

0-Tetramethylhoemcltoxylune. 0-Tetramethylhaematoxylane was prepared from haematoxylin by the 
following series of reactions. 

0-Tctramethylhaematoxylin was prepared in 85% yield according to the method used by Perkin” 
m.p. 66-W’, reported m.p. 65-68°.1.c. 

Oxidation of 0-tetramethylhaematoxylin (20 g) with 00, (12 g) in AcOH soln afforded O-tetramethyl- 
haematoxylone (14 g), m.p. 194-195”. lit. m.p. 195°.‘.f. 

Treatment of 0-tetramethylhaematoxylone (10 g) with phenylhydraxinc (20 ml) in glacial AcOH soln 
(100 ml) gave deoxy-0-tetramethylhaematoxylone (6.2 g). m.p. 170-175”, lit. m.p. 170-1750.” 

Catalytic hydrogenation of deoxy-0-tetramethylhaematoxylone in acetone soln under the usual con- 
ditions with Pd-&CO, as catalyst afforded 0-tetramethylhaematoxylane in about 90% yield, m.p. 
149150”. lit. m.p. 148-148.5°.‘7 

Conoersion of 0-tetramcthylhuematoxylane to 0-terra-acetylhematoxylane. A mixture of the tetramethyl 
compound (1.7 g), HBr (3.5 ml) and AcOH (40 ml) was heated under rcflux at 11512(P in an atmosphere 
of N, for 3f hr. The cooled soln was added to water and the clear red soln was saturated with salt and ex- 
tracted with EtOAc. The extract was washed successively with a dil NaHCOsaqand water, dried over 
MgSO, and concentrated to afford a dark viscous oil which did not crystallixc. 

The oil was acetylated by heating with Ac,O (12 ml) and NaOAc (@5 g) over a water-bath for 45 min. 
The cooled soln was poured into water and the solid which separated was collected. It crystallixed slowly 
from acetone-ethanol as colourless irregular prisms, m.p. 156-160” (1.1 g), raised to 16616P after three 
further recrystallixations. (Found: C, 63.6; H, 5.1. Calc. for C H 0 : C, 63.4; H, 4.9 %). 2. 22 9 

A mixed m.p. with an authentic specimen showed no depression. 
Oxidation of 0-tetra-ocetylhaematoxylane to 0-terra-acetylhoemotoxylone. A soln ofCr0, (2 g) dissolved 

in water (I ml) and AcOH (10 ml) was added dropwise to a soln of 0-tetramethylhaematoxylane (2 g) 
dissolved in AcOH and kept at 70”. After the addition (15 mink heating and stirring were continued for 
30 min. The cooled soln was diluted with water (20 ml). 

The next day no crystalline solid had separated. The soln was diluted with another 50 ml water and the 
amorphous solid which separated was collected and crystallized slowly from EtOH, m.p. 235“. This was 
the higher melting isomer. 

The aqueous mother-liquor on keeping afforded a small quantity of an amorphous solid (0.1 g). It was 
collected and recrystallized twice from aqueous alcohol from which it separated as colourless needles, 
m.p. 150-151’. (Found: C. 57.1; H, 4-6. Calc. for C,,H,,O,,, H,O: C, 574; H, 4.4%). 

A mixed m.p. with an authentic specimen showed no depression. 
The IR spectrum was identical with that of 0-tetra-acetylhaematoxylone prepared from haematoxylin, 

as below. 
Preparation o/ tetra-acetyhaematoxylone from Iroematoxylin. A mixture of haematoxylin (IO g) NaOAc 

(1 g) and Ac,O (50 ml) was heated on a steam-bath for 45 min. The cooled soln was poured into water 
and the gummy solid collected. It could not be crystallixed and was oxidized in AcOH soln in the usual 
way by dropwise addition of chromic acid, (6 g in 6 ml water), the temp being maintained at 10-15” by 
ice cooling. After keeping for 4 hr at room temp (IT), the dark green soln was poured into water and the 
amorphous solid collected. It crystallixed from aqueous alcohol as colourless needles, m.p. 145-148” 
(4.2 g). raised to 15O-151’ after three further recrystallixations from the same solvent. (Found: C, 57.0; 
HP 4.5. Calc. for Cs,HscO, I, H,O: C, 57.4 : H, 4.4%; Found in material dried fn KXXXUJ at 160” : C, 59.8 ; 
H, 43. Calc. for C,,H,,O,, : C, 59.5 ; H, 4.2 “/,). 

dl-tlaematein. Zn dust (90 g) was added to a soln of 0-tetra-acetylhaematoxylone (9 g) in EtOH (550 ml) 
with stirring under a stream of N,. The temp was maintained at 30-35’. and AcOH (5 ml) was added at 
half-hourly intervals until 60 ml had been introduced. Stirring was continued for 24 hr. 
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The filtered alcoholic soln was concentrated and poured into water. The aqueous soln was then extracted 
with ether, and the ethereal soln washed with water, dried over MgSO, and concentrated, yielding a 
yellow viscous oil (8 g) which could not be crystallixed. The crude pinacol was next hydrolyzed in the 
following manner. 

The oil was dissolved in EtOH (50 ml) and an aqueous-alcholic soln of KOH (6 g in 8 ml water diluted 
with 30 ml EtOH) was added to the cooled soln (ice-bath) under N,. The ice-bath was removed, and the 
purplish soln was kept at room temp (W) for 2 hr with occasional swirling. 

The soln was then cooled again, and acidified with dil AcOH (I 2 ml in 40 ml water). The dark red soln 
on standing deposited a reddish ppt of dl-haemarein which was collected (2.9 g). Most of the alcohol was 
then distilled from the aqueous-alcoholic mother-liquor, and the soln on standing deposited more crystals 
of dl-hoemarein, similar in lustre to haematein from natural haematoxylin. 

A sample was washed several times by decantation with hot water and dried in uacuo at 140’. (Found: 
C, 618; H, 3.9. CLIH,rOI requires: C, 64-O; H, 3.9. CiBH,r06 requires: C, 64G; H, Sax). 

UV absorption Max E m0iJ r 
Product 2800 5950 

4500 22,400 
Haematein 2800 4640 

4Hx) 23,900 

Haemutoxyliw hydrogen dphate. Following the procedure described by Hummel and Perkin I.‘. for 
the preparation of iso-braxilein acid sulphate from brazilein, dl-haematein was dissolved in cold cone 
H,SO,, followed by the addition of hot glacial AcOH. The salt which was thus obtained as a yellowish 
orange ppt, was washed several times with glacial AcOH and dried at 80” in uacuo. (Found : C, %2; H, 
3.3; S, 82. &H,,Os, HSO, requires: C, 50.5; H, 3.2; S, 84%). 

dl-Haenratoxylin. KBH, (I.2 g) was gradually added during 45 min to a gently refluxing suspension of 
dl-haematein (3 g) in warm MeOH (60 ml) kept under N,. As reduction proceeded, the haematein dissolved 
and the colour of the soln became less intense. Refluxing was continued for IS min after the last addition. 
The soln was acidified with dil AcOH (3 ml in 30 ml water) and the alcohol removed by distillation under 
dimiaished press. The cooled aqueous soln was then saturated with salt and extracted with ether in a 
continuous extraction apparatus. This took about 48 hr for almost complete extraction. The reddish 
dl-hmematoxylin which had crystallized on the sides of the flask was collected and recrystallized from 
water containing a little AcOH, m.p. 2lG212” (dec) (2.2 g). (Found in material dried at 160” in uacuo: 

C, 63-5 ; H, 4.7. C,6H ,.Od requires : C, 63.6 ; H, 4.6 %). 
The IR absorption spectrum of the substance was identical with that of natural haematoxylin. 

UV absorption Max m0l., E 

Product 2930 4360 
Haematoxylin 2930 6790 

0-Penta-I-menthoxyacetyl-d-hoematoxylin. I-Menthoxyacetyl-chloride (IO.8 g) was added dropwise at 
room temp to haematoxylin (2 g) dissolved in dry pyridine (32 ml) and kept under N,. There was a slight 
rise in temp. and after the addition, the soln was kept at room temp for I2 hr. 

The brownish-red soln was poured on ice and HCI and the precipitated gummy solid was taken up in 
ether. The ethereal soln was washed successively with dil HCI, NaHCO, aq and water, and finally dried 
over MgSO,. Removal of the solvent left a viscous oil which crystallized from EtOH, affording penta- 
menthoxyacetyld-haematoxylin as fine colourless needles, m.p. 95-loo”, raised to 100-102” after four 
recrystallizations from the same solvent. (Found: C. 7@3; H, 8.8. C,,H, ,r0,6, H,O requires: C, 705; 
H. 9-O%); 6.380 mg in 05 ml CHCI, 4”‘. -@X8 [ag”’ -82.8”. 

Resolution o/ dl-hnematoxylin. dl-Haematoxylin (@5 g) dissolved in dry pyridine (8 ml) was treated with 
I-menthoxyacetyl-chloride (2.7 g) under the same conditions as in the previous experiment. The product, 
isolated in the usual manner, afforded a crystalline solid, m.p. 90-95” (005 g), on seeding and standing in 
EtOH soln. It was recrystallized four times from EtOH from which it separated as fine colourless needles, 
m.p. 101-103”. (Found: C, 7@9; H, 8.8. C,sHi,4016. CxH,O requires : C, 7@5 ; H, 9-O %). 

A mixed m.p. with authentic pentamenthoxyacetyl-d-haematoxylin showed no depression. The IR 
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spectra of the two substances were identical. The optical rotatory power measured after successive re- 
crystallizations are tabulated below: 

No. of 
recrystallixations 

4 
6 
8 

Concentration 
(mg in 05 ml CHCI,) 

5.510 
6.530 
5.250 

I*.,’ 
06 

-0496’ 
-@566’ 
- 0456” 

[xgs”’ 

-9O@ 
- 866” 
-868” 

The mother-liquor on keeping deposited more crystalline solid which on four crystallizations from the 
same solvent had m.p. 118-1Hp. A mixed mp. with an authentic specimen of pentamenthoxyacetyl-d- 
hacmatoxylin showed no depression. (Found: C, 7@5; H, 9-l. Calc. for C,6H1110,6. C,H,O: C, 705; 
H, 94 %); 5.340 mg in @5 ml CHCl, &s’, -0456 [ati:“‘, - 854”. 

Hydrolysis ojO-pcnto-I-menthoxyacety/d-haematoxylln A soln of NaOH (1.2 g) in EtOH (20 ml) was 
added to an ice-cold suspension of 0-penta-l-menthoxyacetyl-d-haematoxylin (2.5 g) in EtOH (80 ml) 
kept under N,. After 1 hr the soln was acidified with dil AcOH and most of the EtOH was removed by 
distillation. The aqueous soln was then saturated with salt and repeatedly extracted with ether. The 
ethereal extract was evaporated and the residual viscous oil diluted with warm water. The aqueous soln 
was then extracted with benrenc to remove the mcnthoxyacetic acid present. On standing, crystals of 
haematoxylin were deposited. A sample for analysis was recrystallixed twice from water and dried at 160” 
in u-0. (Found : C, 63.6; H, 5a. Calc. for C,,H,,O, : C, 63.6; H, 4.7 %). The sample had [ags’, + 1024’. 
lit., [ag:“, + 101.5”. 

Advantage has been taken in the course of the work described in this communication, of the accessibility 
of certain anhydrobrazitin and anhydrohaematoxylin derivatives obtained by acetylating reduction of 
bra&in or haematein, e.g. J. Herxig and J. Pollak, Monatsh 23,165 (1902). This aspect is the subject of a 
paper in preparation. 
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