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321. A New Method for the Synthesis of Depsides. 
By T. CURRIE and ALFRED RUSSELL 

THE method consists in condensing an acid chloride with the sodium 
salt of a hydroxy-aldehyde and oxidising the resulting aldehyde 
with permanganate in methyl-alcoholic solution. It has several 
advantages over Fischer's method (condensation of the acid chloride 
directly with the disodium salt of the hydroxy-acid) : the yields are 
very good and there is no complication introduced by the simul- 
taneous formation of depside and acid anhydride, separation of these 
being tedious and difficult owing to the low solubility of the feebly 
acidic depside in bicarbonate solution. The process seems to  be of 
general application and it is hoped to extend it to  the synthesis of 
polydepsides. 

Didepsides derived from veratroyl chloride or anisoyl chloride 
and various hydroxy-aldehydes are now described. The positions 
of substituents in the ring carrying the carboxyl group are indicated 
by the numbers 1, 2, 3, etc., and those in the other ring by l', 2', 3', 
etc. ; p-diprotocatechuic acid trirnethyE ether, for instance, is designated 

3 : 3' : 4'-trirnethoxy-p-dibenxoic acid, Me0 '??CO*0*p21\COzH. 
In  each case the constitution of the depside is fixed by the mode of 
synthesis and confirmed by analysis. The free components of the 
depside-veratric acid, anisic acid, p-hydroxybenzoic acid, etc .- 
were shown not to  be present by the absence of the characteristic 
colour tests for the phenolic acids with ferric chloride solution. 

Condensation of the acid chloride with the sodium hydroxy- 
aldehyde usually proceeded quickly and was complete afCer two 
hours' shaking at room temperature. The depside aldehyde was 
always isolated from alkaline solution and was therefore free from 
acid, acid chloride, or hydroxy-aldehyde. The aldehydes crystallised 
readily from either dilute alcohol or dilute acetone and the yields 
were upwards of 70% of the theoretical. 

Oxidation of the aldehydes was straightforward and the depsides 
were readily isolated. The crude 3' : 4'-dimet hoxy-p-dibenzoic, 
4'-methoxy-p-dibenzoic7 and 4'-methoxy-m-dibenzoic acids were 
gelatinous. Recrystallisation was effected in all cases by dilute 
acetone or dilute alcohol. The yields, after purification, were 
upwards of 70%. 
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p-Diprotocatechualdehyde Trimethyl Ether (3 : 3' : 4'-Trimethoxy-p-dibenzalde- 
@de).-Solutions of vanillin (1.52 g. ; 1 mol.) in Me,CO (15 c.c.) and N-NaOH 
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(1 mol.) and of veratroyl chloride (2 -1 g.; slight excess of 1 mol.) in Me2C0 
(16 c.c.) were mixed, kept alkaline, and shaken for 2 hrs. After dilution with 
H,O (6 vols.) and 12 hrs.' standing in the cold, the ppt. was collected, washed, 
and recrystallised from dil. EtOH; stout colourless needles, m. p. 124" 
(yield, 90%) Found : C, 64-0; H, 5.1; OMe, 28-6. C,,H,03(OMe)3 requires 
C, 64.6; H, 5.1; OMe, 29-4y0]. 

p-Diprotocatechuic Acid Trimethyl Ether (3  : 3' : 4'-Trimethoxy-p-dibenzoic 
Acid).-To a boiling solution of p-diprotocatechualdehyde trimethyl ether 
(6 g.) in MeOH (100 c.c.), sat. KMnO, aq. (100 c.c.) was added drop by drop, 
the action being allowed to complete itself between each addition. The 
liquid was filtered hot, cooled, diluted with H20  ( 5  vols.), and acidified with a 
few drops of AcOH. The cryst. ppt. was collected after 1 hr., washed, and 
recrystallised from dil. Me,CO; colourless plates or prisms, m. p. 216-218" to 
a dark liquid (yield, goyo), slowly sol. in alkali bicarbonates but readily in dil. 
caustic soda Found : C, 61.3 ; H, 4.9 ; OMe, 28.4. C,,H,O,(OMe), requires 
C, 61.5; H, 4.8; OMe, 28.0~0] .  

p-Diprotocatechuyl Chloride Trimethyl Ether (3 : 3' : 4'-Trimethoxy-p-di- 
benzoyl ChZom'de).-p-Diprotocatechuic acid trimethyl ether (6 g. ; 1 mol.) and 
thionyl chloride ( 5  g. ; slight excess of 2 mols.) were heated under reflux for 
2-3 hrs., the excess of the latter removed under reduced press., and the 
residue crystallised from Me2CO-ligroin ; stout yellowish needles, m. p. 129" 
(yield, 83%) Found : C1, 10.4; OMe, 25.9. C,,H,O,Cl(OMe), requires 
Cl, 10.1; OMe, 2 6 ~ 6 x 1 .  

The following aldehydes and acids were prepared by the methods described 
above. 

3' : 4'-Dimethoxy-o-dibenzaZdehyde (from sdicylaldehyde and veratroyl 
chloride), m. p. 102" (yield, 90%) [Found : C, 66.3; H, 5.0;  OMe, 21.2. 
C,,H,O,(OMe), requires C, 67.1 ; H, 4.9; OMe, 21.7%]. 3' : 4'-Dimethozy- 
o-dibenzoic acid, fine needles, m. p. 152" (yield, 80%) [Found : C, 63.5; 
H, 4.7; OMe, 20.1. C,,H804(OMe), requires C, 63.6; H, 4.64; OMe, 
20- 5 yo]. 

3' : 4'-Dimethozy-m-dibenzaldehyde, needles, m. p. 120" (yield, 95%) (Found : 
C, 66.2; H, 5.0;  OMe, 21.6%). 3' : 4'-Dimethoxy-rn-dibenzoic acid, plates, 
m. p. 167" (yield, 95%) (Found : C, 62.5; H, 4.7; OMe, 19.8%). 

3' : .l'-Dimethoxy-p-dibenzaZdehyde, needles, m. p. 109" (yield, 85%) (Found : 
C, 67.0; H, 5.0; OMe, 21.2%). 3' : 4'-Dimethoxy-p-dibenzoic acid, hair-like 
needles, m. p. 211-212" (yield, 70%) (Found: C, 62-8; H, 4.6; OMe, 

4'-Methoxy-o-dibenzaldd~yde, prisms, m. p. 85" (yield, 90%) [Found : C, 
69.0; H, 4.7; OMe, 12.0. C,,H,O,(OMe) requires C, 70.4; H, 4.7; OMe, 
12.17'0]. 4'-Methoxy-o-dibenzoic acid, stout needles, m. p. 132" (yield, 70%) 
[Found : C, 65.2; H, 4.5; OMe, 11.1. C,,H,O,(OMe) requires C, 66.2; H, 
4-4; OMe, 11.4y0]. 

4'-Methoxy-m-dibenzaZdehyde, needles, m. p. 102" (probably somewhat low) 
(yield, 68%) (Found: C, 69.8; H, 4.8; OMe, 11.9%). 4'-Methozy-m-di- 
bemzoic acid, hair-like needles, m. p. 196" (yield, 80%) (Found : C, 66.1 ; H, 
4.45; OMe, 11-8y0). 

4'-Methoxy-p-dibenzaZdehyde, prisms, m. p. 113" (yield, 70%) (Found : C, 
69.7 ; H, 4.7 ; OMe, 11.6%). 4'-Methoxy-p-dibenzoic acid, hair-like needles, 
m. p. 212" (yield, 70%) (Found : C, 65.5; H, 4.4; OMe, ll.Oyo). 

3 : 4'-Dimethoxy-p-dibenzaZdehyde, small prisms, m. p. 136" (yield, 85%) 

19.9 Yo). 
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(Found : C, 66.8 ; H, 5.0 ; OMe, 22.0%). 3 : 4’-Dirnetbx~-p-dibenzoic acid, 
plates, m. p. 171’ (yield, 80%) (Found : C, 63.2; H, 4.8; OMe, 21.0%). 

One of us (A. R.) is grateful to  the Carnegie Trust for a Teaching 
Fellowship. 
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322. Ph ysicochemical Studies of Complex Acids.
Part VIII. Niobic Acid.
By H. T. S. BRITTON and ROBERT A. ROBINSON.
NIOBIUM pentoxide, although usually considered to be an acidic
oxide, is insoluble in water and only dissolves in alkalis in the fused
state. Prom aqueous solutions of the fused niobates it is readily
precipitated by mineral acids. The existing knowledge of these
alkali niobate solutions is very meagre, and they have therefore been
subjected to potentiometric and conductometric investigation.
E x P E R I M E N T A L .
The alkali niobate solutions were prep. from crystals of potassium niobate
which were obtained by fusing pure Nb,O, with about 3 times its wt. of
KOH in a Ag crucible, extracting the melt with hot water, and allowing it to
crystallise. In one instance, the white cryst. salt was the hexaniobate,
K8Nb,0,,,16H,0 (Found : Nb,O,, 54.57%. Calc. : 54.64%), previously
isolated by Balke and Smith ( J . Amer. Chem. SOC., 1908: 30, 1650), but as a
rule niobates were obtained with a somewhat higher proportion of alkali than
that corresponding to the 4 : 3 rat,io required by the hexaniobate. The excess
alkali was undoubtedly a contamination, due to insuf5cient washing of the
crystals. Since no other impurity could be introduced thereby, this was no
disadvantage. Thus, three different prepns. contained Nb,05 : K,O = 3 :
4.21, 4.10, and 4.16. Several electrometric titrations were carried out with
solutions made from these prepns. As the results obtained during com-
parable stages of the titrations were identical, the behaviour of only one
solution on reaction with ( a ) KOH and ( b ) HCl is described.
Solutions of alkali niobates differ from those of the corresponding vanadates
in that boiling has no ascertainable effect on niobate solutions undergoing
titration with either acid or alkali.
For the direct titrations, 100 C.C. of a solution 0.0141M with respect to K
and'0.01005M with respect to Nb, prep. from crystals of the 4.209 : 3 salt,
were used. At 18" the pH of this solution was 11.59, and on the progressive
addition of 0-1N-KOH increases in the pH and the specifk conductivity were
obs. in agreement with those calc. for free alkali, showing that the niobate does
not react to form " pyroniobates," 2Ka0,Nba05, or " orthoniobates,"
SK,O,Nb,O,.
The titration of this solution with 0.2N-HCl gave conductometric data
at 25" and potentiometric data at 18", some of which are recorded in cols.


