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The condensation which tskes place when
diphenylformamidine is heated at a suitable tempera-
ture with compounds containing an active methylene
group was first pointed out by Dains (Ber. 1902¢35-
2504.). As an example of this, the condensation of
the amidine (i) with acetyl acetone, which probably
takes place in two stages, may be quoted. The intar:

mediate compound (ii) is never igolated, aniline

being liberated at'once.

= N-CHis - CO-CHy /””"},“5 _co-chy
CH + CH ——» CH—————CH
~ ~L o-cn TNNH-CH Nco-cH
NH-€ Hs 3 69 3
(1) A(///// (1)
KO'CHS
C H.-NH-CH = C -+ CH.-NH
6y co-eH bid 2
()

Anilinomethylenescetylacetone (iii,) is |
isolated in almost gquantitative yield, ?

This type of reaction appears to be a very%
general one snd hss been extended by DAINS and co=- 5
workers, (J. Amer.Chem.Soc,, 1909 onwards.) to a |
large number of similar compounds,.

Such a condensation might be expected to
take place with compounds in the aromatic series

where/



where the nuclear hydrogens are most reasctive, Simi-
lar condensations with splitting off of nuclear hydro-
gen gre recorded in the following well known reactions.

(1) TIEMANN & RREIMER (Ber., 1877-10°2212).

oK 0K
+ 3KOH +Chet, — + 3Kket + 2H,0
0K OK
CHO

(2) GATTERMANN (Ber., 1899:32°278),

OH OH H

i H,0
=+ =¥ 2 + NH, &2

OH OH OH

CH:NH-HQ CHO
(3) DIMROTH & ZOEPPRITZ (Ber., 1902°35.993).

a) 3CEH'$-NH-CH0 + POCt; —» 3JCGHN:CH-CE + HPO + H,0

OH ol OH
: 0
4) + CCHIN-GHe — H,
'OH
oH o
+ HCL —+ CH -HHz
CH: -G, CHO 68

(4) EHOESCHE (Ber., 1915-48-1122),

S @ C}r@

NH-HEQ

e
(0]

As/



3.

As resoreinol is very reactive in all the
| condensations quoted above and easily obtained in a
pure condition it was chosen for co.ndensation with
diphenylformamidine. The reaction expected to take

place would be

QH 2
N ~N-GHy ,
-fCH — i
oH NH‘CI; H5 OH
_~NH-GHs
C‘tl\ 5
NG, H

This compound would now in a manner analogous to _
that of the reaction of DAINS, lose aniline and pro-
duce the Schiff's base of B-resoreylaldehyde (iv.) |
which on hydrolysis would give the parent aldehyde

namely PB-resoreylaldehyde (v).

OH H
—r
oY
oH
+fH n, = CHeNE

~NH-GHg = HO
CH CH!N- ('H
.

HoCH

MG (1v) (v)

This would be a new synthesis of B—resor:eyl; :
aldehyde, Investigation has shown that such & con-
densgation takes plsce,

It is to be noted that the hydrogen atoms
in this condensation (a.) do not come from analogous |

positions as those in Dains reaction (b.)
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4

H.-NH

5"
a) CH + CH{H), — CH - ST
) S NH-GH e N G Hs %HJ(OH)J Q==51,00),

N-C,Hg
G, Hy NH,
- H-CH : + .
NG Hg _~C0:CHy /@ CoCHy _COChy
jgci + fﬂrqi —“ﬁé — cn—c__
NH-CH o - CH ] co-cH o-cH
Cﬁ ] 3 NH QHs 3 WG Hg 3

In'Dains resction the hydrogen atom leaves the
original methylene carbon atom to combine with the
(«NH.CsHs) group whereas in the condensation with
resoreinol the hydrogen atom leaves the second
(¢NH.CgH5) group as shown above. This point is
further discussed on pp.20

When diphenylformamidine aﬁd resoreinol are
heated together, coniensation takes place. Aniline |
is liberated and & solid compound is formed., This
cannot be obtained in a pure state because of un=-
changed diphenylformamidine but on hydrolysis with
alkali, aniline is liberated and from the scidified
solution, g8 -resoreylaldehyde can be obtained in
appreciable yield. The condensation under these
conditions involves one molecule of diphenylformemi- |
dine and one molecule of resoreinol. Two molecules

of/
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' of diphenylformsmidine may condense with one molecule

Eof resoreinol when the course of the reaction may be

represented as follows.

OH |
/"“s“.f s NI G
+ 2CH_ e
e ""”"'s”s + 26, Hs'NH,
NG

CHIN: CGanl
"‘ NH-C, Hs

The di - schiff's base (vi.) on hydrolysis would
yield 4s G—d1hydroxyisophtha;gehyde (vii.) as prepare&

by TIEMANN and LEWY (Ber., 1877:10.2212).

OH QN

. CHO
Cﬁﬂs'N-CH 2H,0
0H OH

HO
CH:N-G,Hg

(vi) (vi)
The 4:6-dihydroxyisophthalaldehyde has been isolated

iin a pure state from the condensation product,

(a) when the resoreinol is moist

(b) on long heating

(¢) when the temperature at which the condensa-
tion is carried out is very high

(d) when g-resoreylaldehyde and g -resorcylic acid
eare condensed with diphenylformamidine.

There is still one more possibility in this

|condensation, The action of diphenylformamidine on

the methylene compounds may be looked on as double

‘decomposition. i.e.
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X X
G Hs"NH-CH N -GHe + Hzc\Y —> G Hg*NH-CH:C_  —+ HsNH,

In this case, the methylene hydrogens have combined

X
with the (:N°CgH5) group whilst the grouping (:c::Y
has teken this latter's place. If we therefore

looked on the two reasctions namely diphenylformami-

)

dine ‘+ resorcinol and diphenylformamidine + methy-

lene compound as analogous we should expeet the con- |

dengation would to some extent follow the course.

o4 OH H
OH OH OH
NG s E&.E_-}
CH — CH-NH-G Hs CH-OH
TNH-CHy
OH OH oH :
+CH: NH, |
. bl .
+( Hy NH, 65 2
OH

= = (vane
Tetrahydroxy-diphényl-carbinol (viii.)

should be present, From the condensation product

p -resorcylaldehyde, 4:s-dihy&rﬁxyisophth&l{ghyde

and & red resinous substance have all been obtaimed.

In gddition gll the solutions from which sgldehyde

was extrscted showed s remarkable green fluorescence

in/
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in alkaline solution. This is probably due to the
presence of the tetrahydroxydiphenylcarbinol, not as

| such, but as the corresponding xanthydrol (ix.)

- q D
CH/ CH

(w-)

f becsuse, when the compound was synthesised@ by the

 method given in Part II. of the thesis it was found

| in great dilution to show the same fluorescence as

noticed in the solutions stated above. A small quan-

tity of the xsnthydrol is necessary to give the fluor-

. escence. It has only been possible to show that it

| is formed in this reasction and not been possible to

igolate it in a pure condition.
After s careful investigation of all the

conditions which might influence the condensation,

. sueh a8,

(1) tempersture.

(2) presence of moisture.

(3) time.
P-resorcylaldehyde has been obtained in 45-50 per
cent yield of the theoretical by this new method. Tod
long heating or too high a temperature causes the |

formation/



formation of much 4:6 - dihydroxy - isophthalald-
ehyde and ré&sin, The presence of moisture has an |

effect similar to that noted in the higher tempera- @

ture and longer heating experiments. This is remark—g

able and the bearing this has on ths theory of the
reaction is discussed later.

The condensation has been shown to take
place between diphenylformamidine and a large number

of phenols,

APPLICATION TO OTHER PHENOLS.

Diphenyvliformamidine has been condensed with various
phenols., A summary of the results is given,

(1) Monomethyl resorcinol. The aldehyde isolated

proved to he 4,.~methoxy—2—~hyvdroxy-benzaldehyde,
O-{'Hs

(Ber., 1880,13,2367)

OH
CHO
and was obtained in quantities revresenting 20 per

cent of the expected wyield.

(2) Dimethyl resorcinol, No condensation takes

place,

(3) catechol. Only a trace of an aldehyde could be |
isolated., An odour of carbylamine was preceptible

in this condensation product.

(4 Guaiacol,/



(4) @uaiacol. The aldehyde isolated proved to be

3,— methoxy - 2,— hvdroxyvbenzaldehyde.

O'CH3
OH
(Ber., 1881,14,2023.)

CHO
(5) Quinol, Only a trace of an aldshyde could be
igolated., The condensation oproduct had a pronouncedE
odour of carbylamine.

(8) ®Phloroglueinol., Only a trace of an aldehyde

could be isolated. There was a strong odour of

carbylamine in this condensation product,

(#) 'Pyrogallol. The aldehyde isolated proved to

be Pyrogallol aldehyvde,
OH

o+  (Ber., 1898,21,1768: Ber.éslis?ﬁa._z»_z_i
OH (Ber., 1901.34,1445: Ber., 1902,35;
CHO 997)

and was obtained in quantities rspresenting 15-20

per cent of the expected yield.

(8) Phenol. The aldehyde isolated proved to be

Salicylaldehyde H
CHO

and was obtained in quantities representing 20 per

cent of the sxpected vield.

o\ '
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(9). o.Nitrophenol, Only a trace of an aldshyde

could he isolated,

(10) p. Nitrophenol: The condensation product had i
a pronounced odour of carbylamine and only traces |
of an'aldehyde could be isolated.

(11). o.Cresol. The aldehyde isolated proved to be

3 ,~methyl— 2,~hydroxybenzaldehyde,
CHs

: (Ber., 1878,11.772)
CHO

and was obtained in quantities representing 20 per
cent of the expected vield.
(12) m.Cresol The aldehyde isolated proved to be

4.~ methyl- 2;hydroxybenzgaldehyde. i
Hy |

OH
CHO

and was obtained in quantities representing 20per E

cent of the expeéted vield,

(13) p.Oresol, The aldehyde pPoved to be 5:-methy1§

8~ hydroxybenzaldehyde.

('H3

) (Ber.,1878,11,773 & 785)
CH (Annalen.1907.357.322 | )
OH

and/
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and was obtained in quantities representing 15-20 per

cent of the expected yield,

(14) X-Naphthol, The aldehyde isolated proved to

be 1-hydroxy-— 2-naphthaldehyde,
e
CHO

(Monatsh., 1909.30.277)

was obtained in quantities representing 30-40 per

cent of the expected yield.

(15) :B-Naphthol. The aldeshyde isolated proved to |

be 2-hydroxy-l-naphthaldshyde

CHO
o (Ber., 1882,15.804, Ber.,
: 1899.32.284) :
(Bull., Soc, chim 1896.(3).
25.374) |

and was obtained in quantities revresenting 50. per |

cent of the expected yield,

'(15)/
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(16) pB-Resorcylaldehyde., The aldehyde isolated

proved to be 4:6-dihydroxyisophthalaldehyde.
QH |
OHC £

OH
CHO

and was obtained in'quantities representing 30-40 per

cent of the expected yield.

(17) PB-Resorcylic acid., The aldehydes isolated |
proved to be B-resorcylaldehvde and 4:6- |
dihydroxy-isophthalaldehyde.

OH : OH :
OHC |

OH o |
T CHO

and were obtained in quantities revresenting 10 per
cent and 40 per cent respectively of the expected
yield/ '
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yield,

(18). Ethyl-B-resoreylate, The aldehyde isélated

proved to be PB-resorcylaldenyde
H

OH
CHO

and was obtained in cquantities representing 20—-25 per

cent of the expected yield.

ISOLATION of INTERMEDIATE COMPOUNDS.

(The course of the wmsaction.)
In this condensation bhetween diphenylfor—
mamidine and the phenols, the coursse of the reaction

has so far been assumed to be

oH OH QH
~N-GHy Q |
+(w —F =" |
oui=NHGH; OH OH  yeHenH, |
i NH-CHs CH :N-GHs '
NH-C Hs ;

The isolation of intermediate condensation products
from (a) resoreinol and (b) pB-naphthol has proved
the assumption to be correct. The intermediate pro-
duct from the condensatibn of carefully dried
resor€inal and diphenylformamidine could not be

isolated/
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fisolated in a pure condition because of the presence

' of unchanged diphenylformamidine and resin in the

condensation product. From the product obtained by
the condensation of moist resorcinol and diphenyl—

formamidine however, needle shaped crystals were

| gasily isolated and purified., Analysis proved that

fthey were the di-Schiff's base of 4:6-dihydroxyiso—

f'ph'bhalaldehydoa.

CGH:J.-N:CH

OH
(‘H:N'CBHS

The intermediate compound from the

Econdensation of diphenylformamidine and B-naphthol

;was easily obtained by recrystallising the crude

gcondansation product from a mixture of alcohol and

' aniline, Analysis of this intermediate compound

proved that it was the Schiff's base of 2-hydroxy-—

l1-naphthaldehydse,

CH:N-CHg
OH

é Thus/



Thusg the condensations follow the course

Phenol —+ diphenylformamidine
Schiff's base -+ aniline i
l Hydrolysis |
|
Aldehyde- + aniline, |

|
|
It has not been possible to isolate the intermediate
compounds from the other condensations owing to un— ;

changed diphenylformamidine and resin. !
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MECHANISM of the REACTION.

The reaction bhetween diphenylformamidine
and the phenols may'be looked upon as one which in-—
volves, |
(1) Direct substitution in accordance with |
the equations already given on pp.8 or
(2) disomeric change. or%
(3) enol —»> keto transformation of the

phenol,

(1) That the reaction between diphenylformamidine?
and the phenols is not one of direct substitution is
suggested by the fact that in the condensations
carried out, where a reaction does take place, sub-—
stitution always takes place in the ortho position
to the hydroxyl group, under conditions entirely i
different from that of the Gattermann reaction where E
substitution takes place in the para position, |

(2) STEPHEN (T., 1920.117.1529) recently suggested

that the reaction between benzanilideiminochloride

ana/
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and resorcinol takes place in the following manner,

OH oH
CeHs
+ éswcu fiﬁi* e
678 0-¢=N-CH
50 C.H
\ A
o
OH
OH
€=N%%
%HE

This reaction and the condensation between diphenyl-
formamidine and resorcincl are very similar tc one |

another and the rsaction would bs formulated as

QH H
N-C.H :
+.ﬁf 6y = + C Hs 0K,
]
- \""“5”5 0-C = N-G Hy
H
OH
CHEN-( Hs

It does no® appear probable that such
wandering of the (- OH = N.C, Hg) group does take
place however especially since Chapman (7., 1922,

121.1676) has shown that the probable course of the

reaction/
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reaction subgested by STEPHEN (loc. cit.) is as

follows:—
OH OH
e's
+
ohfiiQﬁf [::LH ¢ =N-Cbs
/\ ®
H o ﬁ{////

OH

OH

?= ”‘CGHS
"(,”5'

+ HX

i.e., The preliminary decomposition is followed by %
direct substitution. Thus the third mechanism is
the one which is the most probable.

(3) Tvidence as to the fact that resorcinol
reacts in its tautomeric form is shown by the recenﬂ
research of FUCH and ELSNER (Ber., 1920.53.886) on
the tautomerism of the phenols, These investigators
have shown that resorcinol slowly reacts with a
boiling agueous solution of sddium bisulphite and

gives the following bBisulphite compound.
HO 0:50,-Na

0
2
QH H H >
H NaHSO
: 3 N 3, H H
H 050, Na
OH 0

Ne:$ 0;0 OH

HH H H

Further evidence as to the tautomerism of resorcinol

has/
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hes been put forward by PERKIN (T., 1895.67.993) who
found that methylation of pB-resoreylie acid by
means of methvl iodide and caustic potash yielded a
product which contained a methyl group in the

nucleus

OH Q:CHy

CH,T il

on KOH OH
€0-0H )

HERZIG and ZEISEL (Ber., 1920,53,1518) also found
that methylation of p-resrocylaldehyde by means of
methyliodide and caustic potash vpreduced a cocmpound

which also contained a methyl group in the nueleus,

H . “CHy
CHJ
CH, I ;
oH K{OH o
CHO CHO

These investigators concluded that the wandering of
the methyl group into the nucleusg can only be ex—
plained by the fact that resorcinol reacts in its
ketonie form. Again, it has been shown by BAEYER |
(Ber., 1886,19,163) that resorcinol does not react |
with hydroxylamine, On treatment with nitrous acid |
however it is cdnverted into dinitrosoresorcinol
which now reacts with hydroxylamine to yield
diguinoyltetroxime (Kostanecki Ber., 1899,22.1345)
The condensation of diphanylformamidine

and/
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and carefully dried resorcinol according to such a

theory is as followg:-

H
f" fsﬂf
'l'CH
NH- G 0
g H
ANH-C
e 2

TNH-G 5

The close similarity between this reaction and that
of DAINS is apparent if the hydrogen atom of the _
nucleus ig regarded as the one which gplits off from;
the molecule as aniline. The intermediate compound |
would then first exist as the ketonie form which is
a very unstable configuration

H

(0]
CH'NH‘C}’H‘T

The full equation should thus be written

OH H
— _—
OH
i (G H CH- NH “GHg CH: NC{JHJ CHN-GHg
= e
(GEbEkdy

This would explain why diphenylformamidine
condenses with-pesorcinol and monomethyl resorcinol
respectively whilst no reaction takes place with
dimethyl resorcinol. According to GATTERMANN
(Bex/
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(Ber., 1898,31,1152.) the 2:4 - dimethoxybenzaldehyde
is Jjust as sasily obtained by the hydrocyaniec acid
% method, which is probably ons of direct substitution,
as B-resorcylaldehyde and 4-methoxy —2-hydroxy-
| benzaldehyds.

The formation of the SCHIFF'S base of 4:6
dihydroxyisophthaf%ehvde must be formulated as a
result of the reaction of the mono-SCHIFF'!'S base and

diphenylformamidine.«i.e., v

OH -
N-CH
H =008
— +cH =

CH :N.CEHE CH: N~C‘ﬂ|.|-

OH

: 0 k
C, H. NHCH= CH.N:CH
6 J S (]
OH OH
CH=N-C6H5

CH: N'CGHS

because the 4:6-dihydroxyisophthalaldehyde can be

obtained from the condensstion product of p-resor—

cylaldehyde and diphenylformamidine after hydrolysis.?
The presence of moisture really assists the |

production of the Ketonic form,
OH HO oM H
i —H,0
%0; H =2y
OH OH OH
CHIN-CHs CH:N*GHs CHIN G He
The fact must not be overlooked that the

constitution/
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constitution of the 4:8 dihydroxyisophthalaldehyde

has not yet been definitely proved., It is formulated;

as. H
OHC

OH
CHO

by TIEMANN and LEWY (Ber., 1877,10.2212) where the

CHO groups are ortho and para to the hydroxyl groups,

but it may be that the second CHO group is between

the two hvdroxyl groups.
H
CHO

OH
CHO

The facts which have esmerged from this research a-
gainst the 1:2:3:4: formula, are
(1) ease of formation of a dioxime.

Gt n " g p,nitrophenylhydrazone.

(3) the production of P-resoreylaldehyde when dip—

henylformamidine and ethyl- B-resorcylate are heaﬁ-

ed together. The productimof p—resorcyla&dehyde

from this condensation rust result from loss of

ca¥bon dioxide after hydrolysis of the crude conden—

sation product.



’ 0
H.OH
c#N- H= euncu Qs ;
= JOR& ffﬁf .
| [:i] + K0 |
| OH + € H N, cnny

23,

OH 0

H
CH 1'6 u_i s
OH OH NHQHg
€0:0:C, He €0-0:¢, g

€0-0-¢, Hy

€0-0-6,Hs €0-0:¢,Hs

+ 0, 4

OH
CHo

The production of p—resorcylaldehyde and 4:6 |

dihydroxyisophthalaldehyde from Bxresorcylic acid doeé
not assist in this poiht because it is difficult to
say whether carbon dioxide is split off before or
after condensation.

This point however must be regarded as a
debatable one but the ketonic form suggestion ex—
plains,

(1) the similarity of the condensation to
the action discovered by DAINS.

(2) the production of ortho substituted com=
pounds and

(3) it suggests a reason for the production |
of 4:6-Aihydroxyisophthalaldehyde in
presence of moisture.

(4)/
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(4) it explains why diphenylformamidine con-
' “denses with resorcinol and monomethyl

resorcinol and does not react with
dimethyl resorcinol.




R3.
EXPBERIMENTAL.

PREPARATION of DIPHENYLFORMAMIDINE.

This was prepared by boiling together

aniline and formic acid., WEITH, (Ber., 1876.9.454).

=9 HoN.CgHs —— N.CgHs ;
HO__ + —> CH___ +2Hg0|
OH HolN.CgHs NH.CgHs f

40 gms. (1 mol.) of 80 per cent fommie
scid were mixzed with 160 gms. (2% mols.) of sniline,
The water, which wasg present in the, original aeid
together with that produced in the reaction, was dis-~
tilled away through a fractionsting column, The
head of the column wag fitted with s device for

trapping the water as soon asg it reached the top. é

After four hours gentle boiling, the tem-
perature wss raised until 60cec;. of aniline had disu.
tilled over, The residual diphenylfbrmami&ine

solidified/
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solidified on cooling and was recrystallised from a |
small quantity of alcohol when it possessed a melﬁing!
point of 137°. The yield was approximately 60 per
cent of the theoreticslly expected quantity.

CONDENSATION of DIPHENYLFCRMAMIDINE
with RESCRCINOIL.

PRELIMINARY BXPERIMENTS and IDENTIFICATION of
CONDENSATION PRODUCTS,.

The condensation of the diphenylformamiaineé
and resorcinol was carried out at a temperature of
approximately 130° for 1% hours,. 14 gms. and 28 gms.
of resorcinol and diphenylformamidine respectively
being used, Aniline was liberafted in §uantity. The
reaction product was steam distilled when aniline !
passed over, When all the aniline had passed over,
as shown by NaOCl solution, casustic soda in excess |
was added to the residue, The whole went into solwng
tion with production of g wine red coloration and
aniline was liberated. This showed that all the
diphenylformemidine had reacted. The aniline was

again /
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again distilled away in steam and the solution cooled|
snd acidified. Points noticed were,
(1) The red colour disappeared.

i
(2) A mixture of a red resin and yellow needles|
wag obtained, =

The solid produets of the reaction were
filtered from the acid liguor which was then extracted
with ether, These etheresl extractions were now
usgsed for the continuous extragction of the solid pro-
ducts for 15 hours. The ethereal solution wag Iin
turn extracted six times with saturated sodium bi-
sulphite solution.

TREATMENT of BISULFPHITE EXTRACTIONS.

The solution was ascidified with concentra-
ted hydrochloric acid and steam distilled. A yellow
crystalline solid distilled over and & brown red
reginous substance appesred in the flask. The yellow
needle shaped orystals were filtered off and reery-
stallised from water when they melted at 126 -127°.
The yield was approximately 25~30 per cent of the i
theoretical quantity.

The solubion which remained from the steam
distillation was cooled, filtered from the brown red
resin (1.4 gms.) snd extracted four times with ether.

The /
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The solubtion left after extraction with ether, produe;
ed a deep green fluorescence on the addition of |
glkali. When the ether was distilled off, a cryatal#
line substance remained which was boiled for four

hours with water amdl animgl charcoal, ard the almost;
white crystals so obtained recrystallised from wateri
when they possessed a melting point of 1354°-1359, i
(Yield 0.5 gms.)

TREATMENT of XETHEREBAL SOLUTION which had
been BEXTRACTED with SATURATED SODIUM BISULPHITE.

The ether was distilled off. The syrupy
liguid which remained formed a phenylhydr&zone,oxmna%
zone, carbgzone, and gave & peculisr yellow opales- %
cence, deepening in strong solutions to & pracipita—é
tion with SCHIFF'S reageﬁ%j Presence of an aldehyde

was therefore indicsted.

BSTIMATION/

(1) This point has been further investigated by
other workers in these laboratories and is due
to the precipitation of g hydrated SCHIFF'S
base in which the rosaniline is combined with
several molecules of the agldehyde.




Therefore, approximately 0,7 gms of aldehyde remained

29,

BSTIMATION of the ANOUNT of ALDEHYDE In
SYRUPY LIQUID.

The syrupy liguid was treated with semiw~

oxemazide. A semioxamszone (l.5 gms.) was formed,

in the ether due to incomplete extraction by saturated

gsodium bigulphite.

PRODUCTS SEPARATED.

(1) Yellow needle shaped orystals, (M.P§ 1260~
1270), volatile in steam.

(2) White crystalline compound (1f.P%. 134°-1350)
non-volatile in steam,

{(3) A brown red resinous substance, i

To obtain & sufficient quantity of these
products for idenfification end anglysis, a few
condensations were carried out under the same condi-~
tiong, the methods of separation of the condensation

products being similar to that employed in the

previous condengagtion,

RESULTS/



RESULTS . Condensetion of,diphenylformamidine

30,

and resorcinol. |

RESOR- DIPHENYS - VOLATILE VO%EEELE RESIN.
CINOL, FORMAMIDINE, COMPOUND. COMPOUND. é
10 gma 20 gms. 1.5 gms 0.3 gms. 3.7 gms
10 gms 20 gms. 2.2 gms 0.3 gms 1.5 gms
10 gms 20 gms 2.2 gms 0.5 gms 0.9 gms
20 gms 40 gms 3.1 gms 1.2 gms 6.2 gms

The disparity of yields is due to the

difficulty of maintaining a constant temperature of

o}
130 which was afterwasrds remedied.

(M. P+ 128°-124°) was now investigated,

(1)

(2)

(3)

(4)

(5)

The constitution of the yellow needles

When recrystallised from water they possess-
ed a melting point of 1260-127°,

An squeous solubion was coloured red brown |

with FeCl.. B

“* i

With SCHIFF'S reagent, they gave in aqueous
solution a pecouliar yellow opalescence

which deepened in gtrong solutions to pre-

cipitation, ?

A nitrogen test was carried out with a
negative result, E
|
An alcoholic solution was taken and a few |
drops of phenylhydrazine gdded. The mix- |
ture was warmed and drops of water added
until turbidity was seen, When the solution
was cooled a well defined phenylhydrazoéne |
crystallised out which under the microscope
had the appearance,
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This clagsified the substance immediately

as an aldehyde,

The 4:6-dihydroxyisophthalaldehyde CgH,
(OH)s (CHO)s has been described by TIEMANN and LEWY '
(Ber, 1877.10.2211) and a comparison of the eompoundi
there described and the yellow needles (IM,P% 1260427§1

reads.

REAGENT/ |



DESCRIBED REACTION
REAGENT. 4 ;6-DIHYDROXYISOPH- PRODUCT.
. THATALDEHYDE.
NaOH. Dissgolves with yellow |
; colour, The same.|
HC1 Ppts.from slkaline solu-
‘ tion., i i)
NH, OH Dissolves with yellow colour " s
Action of ;
| NH40H solution |
with(a) PbAc White ppte. " L
= |
(b) CuS0y Green ppts. i " i
HpB0, Digsolves but on addition f
of H50 ppts. i IR
Steam Volatile. I 0=
FeCly Red brown colour. " i
SCHIFR'S Hot given. Yellow opal
reagent, or ppte.
Solubility. HyO0: sol, in hot, almost The same
' insol. in cold: soluble L "
in alcohol,
M.Pt . 1270 1260"1270,
NHo0H . Forms a dioxime M.P% 209° 208°-209°

An estimation of the nitrogen in the compound
formed by the action of hydroxylamine on the yeilow
needles gave the following result.

0+1026 gms of subgtance gave 18¢45cc, gt 1750
& 750 mm,

This represents N 14:06 per cent.

I

14+23 per cent,

o

CgHgOyNs requiresN

Thus/ :
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Thug the compound was clasgified as the
4:6-dihydroxyisophthalaldehyde,

OH
OHC

OH
CHO

The constitution of the non~volatile sub=~

stance (M.P¥ 134°-1350) was now investigated.

(1) An agueous solution gave a deep browmn
coloration with FeClgz.

(2) BSCHIFF'S reagent Bave a peculiar opalescence
or precipitate, :

(3) 4 nitrogen test was carried out with a
negative result,

(4) An slcoholic solution was taken and a few
drops of phénylhydrezine added. The mix-
ture was warmed and drops of water added
until turbidity was apparent. A well de=
fined phenylhydrazone crystallised out
which under the microscope had the gppear-
ance. '

This classified the compound immediately as |

l
| an gldehyde. The mono-phenylhydrazone of B-resorcy-

| laldehyde has been described by MARCUS (Ber., 1891.

24.3650) as yellow needles (M.P% 158°-1590), easily
soluble/
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soluble in ether and glcohol and coloured brown with |
a solution of FeClz. The phenylhydrazone obtained
possessed all these propexrties, |
The properties of B-resorcylaldehyde. %
( TIBMANN and IEWY, Ber.,, 1877¢10+2216; GATTERMANN. ;
Ber., 1899:32¢278; SCHOLL and BERTSCH Ber., 1901-@4-_!
1441; DINMROTH and ZOEPPRITZ, Ber., 1902¢32¢993;
KARRER, Helv. Chim., Acta. 191911:39; D.R.P. 105. |
798 gnd 155, 731 ). prepéred by GATTERMANN'S method E
(loc.cit.) were compared with those of the reaction

product and resds;

Mixed. M.P$ 1540-1350°

DESCRIBED REACTION

REEGENT B-RESORCYLALDEHYDE. PRODUCT.
NaOH. Soluble with glight colora- i
tion. The same |
EC1 Pptes. from alkaline solu- ?
tion' n i I
Steam. Non-volatile s
FeCly Deep brown coloration, Y i
SCHIFF'S Yellow opal. or ppte. =
REAGENT . . |
I

Solubility. HoO: Sol, in hot, in sol in

cold, soluble in ether ard -
alcohol, =t
M. P4 1549-155° T
134%-1350

NH, OH Forms en oxime (M.P$ 191°) N.Pt 1910

The/ f



| aleohol and ether, gives a brown red colorstbtion with

35,

The oxime of B-resorcylaldehyde has bheen
described by MARCUS (Ber., 1891:24°3651) as white

needle shaped crystals (M.Pt 191°), easily soluble in

FeCly and s green precipitate with FEILING'S solution.
The reaction product with hydroxylamine gave a white
needle shaped crystalline compound which possessed all

the properties of the oxime of B-resorcylaldehyde a8

stated above.
The compound, therefore, is B-resoreylalde- |

hyde. OH , é

OH
CHO

The brown red smorphous powder isolated in
the condensation of diphenylformamidine and resorcinol
probably contains a little of the 3:6~di=hydroxyxan-
thydrol as shown by the synthesis of this compound
-(Part II of this thesis). How much 1s present camnot|
be stated but a very small quantity of the compound |
only is necessary to give the deep green fluoreSGeﬂcé.

The two sldehydes, namely, pB-resoreylaldehyde and

4:6-dihydroxyisophthalaldehyde are the only reaction

products which may be isolated in a pure condition.

Attempts/



B-resorcylaldehyde was thus obbtained almost quanti-

36.

|
: =
Abttempts were now made to increase the yield

of B-resorcylaldehyde, by using aniline hydrochloride

as a precipitating agent, i

In previous condensations, saturated sodium |
bisulphite was used as a means of separation of the |
i
|
was incomplete the following method was adopted. The |

aldehydes formed in the reaction. As the extraction

erude conﬁensation.producf was first hydrolysed with {
alksli and the liberated aniline steam digtilled
over, The unchanged diphenylformemidine was filtered
off and the slksaline solution gscidified which was
then steam distilled until all 4:6~dihydroxyisophth-
alaldehyde had passed over. The gteam distilled
solution was cooled, resin filtered off and saturated
solution of eniline hydrochloride added when g pre-
cipitate of the hydrsted Schiff's base of B-resorcy-
laldehyde was obtained. The Schiff's base was collect-

ed and hydrolysed with alkali. Any resin formed

during the hydrolysis was filtered off and the alka= |

line golution acidified snd extracted with ether.

tatively from its solution in a fairly pure condition,
|

METHOD/



| had pessed over as shown by bleaching solutiom. Any

| orude hydrated Schiff's base hydrochloride. CgHz |

37.

METHOD. Molecular gquantities of resorcinol and |

|
diphenylformamidine were heated at a temperature of

I
130° for 1-5 hours. To the reaction product, the

requisite amount of caustic soda solution was sdded,

and the whole gteam disgtilled until all the aniline

unchanged diphenyiformemidine was filtered off from
the deep red solution, The alkaline solutfion was |
acidified with concentrsted hydrochloric scid and then
gsteam distilled when the 4:6-dihydroxyisophthalalde-
hyde collected in the condenser., After three hours i
steam distillation, the solution was cooled and resin:
filtered off, To the slightly acid filtrate, 20cc.

of g saturated solution of aniline hydrochloride were |

added when B-resorcylsldehyde was precipitated as the

(OH), « CH*OH*NH*CgH5. HC1l. This was allowed to stand |
for one hour fo complete precipitation. The hydro- .
chloride was then filtered off, According to the i
excess of hydrochloride acid used in secidifying the
caustic soda solution there remained in solution a

corregponding quantity of the Schiff's base hydro~

chloride, This was, therefore, separated asg the

insoluble free base by the addition of a saturated

. solution of sodium acetate, The free base was filterel

of £/



| of the reaction products was employed.
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| off, mixed with the hydrochloride and the whole

. hydrolysed with caustic soda solution. The 1iberated;

aniline was again distilled over in steam. The brighé
red solution was acidified and the aldehyde extracﬁed?
with ether from the acid solution. Baresorcylaldahydé
was obbtained from the ethereal extract in a fairly i
pure condition,

RESULTS of CONDENSATIONS at APPROX. 130° |

for 1} hours, in which the above method of separation

DIPHENYL- UNCHAN- 4:6-DIHY- PB-RESCR-

RESOR- FORMAWMI- GED DROXYIS0- CYLATL- RESIN,

CINOL. DINE, DIPHENYL- PHTHATLAL- DEHYDE, |

FORIAMI- DEHYDE. i

DINE. f

20 gms., 40 gnms 5,2 gms' 3,2 gms 1.5 gms Ségmsé

| 15 gms. 30 gms 3.4 gms 2.7 gms  2.55gms 5.2gms

10 gms 20 gums 4.9 gms 0.2 gms 2.9 gms R,ngé
10 gms 20 gms 0.4 gmsg 1.9 gums 1.75gms 4.1lgms

. 10 gms 20 gms 4,9 gns 1.3 gms 2,6 gms 2.2gms

10 gms 20 gms 0.9 gms l.1 gms Q.8 gms 6.,4gms

cylaldehyde has been incressed to approximstely 20

per cent in some of the condemsations., This indicates

From the above table, the yield of p-resor-

that the method of geparation and purification is |

;.very/



condensabtions at a congtant ftemperature. The follow-|

39.
l

very much better than any which involves the use of
sodium bisulphite., The table of resulta algo Znﬂi-
cated that ag the yield of resin increased the yield
of B-~resorcylaldehyde decreased,

A serieg of condensations were now carried i
out in which the temperature and time were varied.
The obJject was to increase the yield of B-resorcyl-
aldehyde and lower that of the resin.

In previous condensations, a castor oil

bath was used. It was now proposed fo carry out the E

ing apparatus, which consisted essentially of a litre
flagk with a three holed stopper through which passed
the condenser, thermometer and condensation tube,

was employed. The boiling point of the liguid in thaé
litre flask determined the temperature of the experi-

ment. I
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For a temperature of 100°, water was used.
" i b " 1100-' toluene ™ M
n n n 1 1160, glacial scetic acid wase
used,
oo " " 1309, ethyleme dibromide " "
ey & " 1380, m-xylene L
RESULTS of CONDENSATION of DIPHENYL-
FORMAMIDINE & RESORCINOL.
RESOR- DIPHEN- UNCHAN- 4:6-DI- B-RES-
TEMP. PIMB. CINOL. YLFOR- GED DI- WYDRO- CRCYL-RESIN.
MAMI- PEENYL- XYISO- ALDE- |
DINE. HORMAN- PHTHAT- HYDE. ‘
IDINE. ALDE- |
OYDE. |
|
100° 5 hrs. 7.5gms 15gms 1l.4gms 1.25gms l.lgms O8gss.
110° % hr., 5 gms. 9 gms 5.2gms Trace. Trace 0.4?
110° 4 hrs., 7.5gms 15gms 5,6gms 1,.15gms 2.lgms 1.5"
110° 4 hrs. 5 gms 10gms 2.9gms O.7gms l.lgms 0,85"
110° 6 hrg. 5 gms 10gms l.2gms 1.22gms 0.9gms 0.8"
1110° 9 hrs. 6.25gms 12.5gms 3gms. O.8gms 1l.lgms 2 "
110° 20 hrs. 7.5gms 15gms G.2gms l.3gms  0.9gms 4.6°
116° 25 hrs, 7 gms 1l4gms 4,lgms 1l.2gms 1.5gms 1.4"
116° 4 hrs. 7.5gms 15gms 4.5gms 1.5gms  1.6gms 1.67
130° % hr. 5 gnms 9 gms 2.8zms O.4gns Trace 2.8"
130° 1% hrs. 5 gms 10 gms O.2gms 1.2gms 1.25gm32.5”
130° 2 hrs., 7 gms 1l4gms 3 gms 1.25gms 1.5gms 2.6"
138° 2 hrs. 7.5gms 15gms 3.6gms 1.8 gms 0.45gms2.1"

From/




time

and temperasture are important factors in resin

formation.

From thesge results, it is evident that

470,

The yield of combined sgldehydes in the

majority of above condensations is approximately 40~ |

50 per cent whilst the resin is greatest when the

temperature is above 1107,

In the previous conﬂensatlons

ordinary i

reggent bottle resorcincl Whlch had not been dried in

any way was used.

carried out in which the resoreinol and diphenylfor-

A series of condensations was now.

mamidine were carefully dried at 100° before use, andé

the following results were obtained.

|
ORCYI-~ RESIW

RESOR- DIPHEN- UNCHAN- R:4-DI- B-RES-
TEMP, TIME,CINOL. YLFOR- GED DI- EYDRO-
I\-IAMI-— £ ;J.EI‘IYII- Xv I SO == ALDE"‘ |
DINE.. PORMAMI- PHTHAL- HYDE, :
DINE, ALDE-

HYDES |
100° 6hrs bHgms 9gms  1.5gms - 2.4gms 0.4gms
100° 6hrs 5agms 9gms 1.2gms = 2,5gms 0.6gms
100° 9hrs b5gms  9gms O.8gms Trace 2.lgms O.ngé
110° 6hrs 5gms 9gms 1.5gms -  2.35gns O.ng%
110° 6hrs b5gms 9gms 1.7ems - 1.8gms 1.3gms
110° 6hrs bSgms  9gns 0.4gms - 1.75gms 0.9gms
110° ¢éhrs 6gms 9gus le.lgms . - 3gms  0,8gms
110° 6hrs 6gms Qgms 0 .4gms - 13 sgms I.Egmé
130° 13hrs Bgms 9gms  1.8gms 1l.lgms 1.3gms 1.2gms
130° 1ihrs 5gms  9gms 2gms 0.6gms 1,2gms

1.9gms

The/
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0COIX.—Condensation of Diphenylformamidine with
Phenols. Part I. A New Synthesis of B-Resorcyl-
aldehyde.
By Joux BALDWIN SHOESMITH and JOEN HALDANE.

Tae condensation which takes place when diphenylformamidine is
heated with compounds containing an active methylene group
yas first pointed out by Dains (Ber., 1902, 35, 2504). As an
example of this may be quoted the condensation of the amidine
(I) with acetylacetone, which probably takes place in two stages.
The intermediate compound (II) is never isolated, aniline being
liberated at once.

(1) CH(:NPh)-NHPh -+ CH,(COMe), —> CH(NHPh),CH(COMe), (IL)
s CH(NHPh):C(COMe), (111.) - NH,Ph.

Anilinomethyleneacetylacetone (ILI) is isolated in almost quanti-
tative yield.

This type of reaction appears to be a very general one and has
been extended by Dains and his co-workers (J. Amer. Chem. Soc.,
1909, onwards) to a large number of similar compounds.

The present investigation has shown that condensation also takes
place between diphenylformamidine and resorcinol. Aniline is
liberated and a solid compound results. The course of the reaction
is represented thus :

C,H,(OH), OH OH
SR
+ s 8 [on = e G i o
CH(NPh):NHPh CH(NHPh),  UH:NPh
av.)

The crude condensation product, which consists essentially of the
Schiff’s base (IV) of p-resorcylaldehyde, unchanged resorcinol, and
diphenylformamidine, is hydrolysed by boiling caustic soda and
f-resorcylaldehyde can thus be obtained in a very simple manner.

It is, however, necessary to say that the structure to be assigned
to compound  (IV) is not yet decided. Its physical and chemical
properties show that it is slightly different from the Schiff’s base of
the aldehyde which was prepared by Dimroth and Zoeppritz (Ber.,
1902, 35, 995) by another method.

The present communication details the method of preparing
fresorcylaldehyde in appreciable yield; the extension of the
method to other phenols and the constitution of the intermediate
compound are reserved for further investigation.
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EXPERIMENTAL.

Diphenylformamidine—This was prepared by boiling togethe
aniline and formic acid (Weith, Ber., 1876, 9, 454). Forty grams
(1 mol.) of 80 per cent. formic acid were mixed with 160 grams
(2% mols.) of aniline. The water which was present in the origins]
acid together with that produced in the reaction was distilled away
through a fractionating column. The head of the column was fitteq
with a device for trapping the water so soon as it reached the top.
After four hours’ gentle boiling, the temperature was raised until
60 c.c. of aniline had distilled over. The residual diphenylformami.
dine solidified on cecoling and after recrystallisation from aleohg]
melted at 137° (yield 63 grams).

Condensation of Diphenylformamidine with Resorcinol.—A long
series of experiments has shown the following to be the best con-
ditions for the preparation of p-resorcylaldehyde by this method,

A finely powdered mixture of 5 grams (1 mol.) of carefully dried
resorcinol with 9 grams (1 mol.) of diphenylformamidine was heated
in a small, thin-walled flask,* totally immersed in the vapour of
boiling water to ensure a temperature of 100°. The mixture first
liguefied ; solid appeared after five hours’ heating. At the end of
six hours, the condensation product was dissolved in 50 c.c. of hot |
12—15 per cent. caustic soda solution, the liberated aniline distilled
with steam, and the cooled filtered solution made slightly acid with
dilute hydrochloric acid. The small quantity of resin here preci-
pitated was separated and extracted with 20 c.c. of boiling water.
The extract was added to the main solution, from which a saturated
solution of aniline hydrochloride (15 c.c.) precipitated p-resorcyl-
aldehyde as the hydrochloride of the hydrated Schiff’s base,
CeH,y(OH),'CH(OH) NHPh,HCl. After one hour, the hydrochloride
was collected and the base remaining in the filtrate was precipitated
by adding a saturated solution of sodium acetate. The free base
was filtered off, mixed with the hydrochloride, and the whole
hydrolysed with caustic soda solution. The liberated aniline was
removed with steam, the bright red solution acidified, and the
aldehyde, extracted with ether (yield 45—50 per cent. of the
theoretical), was recrystallised from hot water. It was identified
by mixed melting-point determinations (135—136°), the deep brown
colour given by ferric chloride to its aqueous solution, the feathery
needles of its phenylhydrazone, the oxime of melting point 192°,
and the peculiar yellow precipitate which it gives with Schiff’s
reagent.

* Tt is hoped to publish details of this simple thermostat shortly.
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The method of purification adopted is very much better than any
involving the use of sodium bisulphite solution.

Condensation under other Conditions—The same quantities of
resorcinol and diphenylformamidine were heated at 130° for one
and a half hours, and the hydrolysis was carried out as before.
Acid, however, precipitated a considerable quantity of red needles,
which were characterised as the dialdehyde of resorcinol,
Cf,Hg(OH)z(CHO)z’ m. p. 126° (Tiemann and Lewy, Ber., 1877, 10,
9211). They represented 25 per cent. of the resorcinol; a smaller
quantity (26—30 per cent.) of monaldehyde was isolated from the
acid solution, whilst the resin present represented 30—40 per cent.
The aldehyde was difficult to purify.

When the condensation was effected at 100° for nine hours, 40 per
cent. of the expected monaldehyde, a trace of dialdehyde, and
25—30 per cent. of the resinous compound were produced.

An increase in the quantity of resorcinol used caused a corre-
sponding increase in the amount of aldehyde' produced.

The effect of moisture on this condensation is remarkable. The
free hydrated Schiff’s base which is probably formed in the con-
densation in presence of moisture was found to decompose at 100°
in the impure condition into aniline and a resin. This caused the
yield of monaldehyde to be very poor whenever precautions were
not taken to dry the resorcinol before use. Under these conditions,
it is interesting to point out the as yet inexplicable formation of
dialdehyde.

Five grams of resorcinol (which had not been dried in any way),
on condensing with 9 grams of diphenylformamidine, gave 25 per
cent. of the monaldehyde, 27 per cent. of the dialdehyde, and resin
representing 20 per cent. of resorcinol.

Distillation with steam in the absence of caustic alkali is not a
practicable method of removing the aniline from the Schiff’s base
produced in the condensation. This is due to the decomposition of
the hydrated Schiff’s base by moisture at 100°, as already stated.
The resin obtained dissolves afterwards in caustic alkali with a deep
red colour, but does not appear to be a definite compound.

Suminary.

(I) Diphenylformamidine and resorcinol condense together on
heating with liberation of aniline. The condensation product,
hydrolysed by caustic alkali, yields aniline and B-resorcylaldehyde.

(2) The method by which the best yields of p-resorcylaldehyde
may be obtained is described and the deleterious effect of moisture,
too long heating, and condensation at too high a temperature
pointed out.
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| caustic sods solution. The condensation product only

. precipitated/

‘of boiling water to ensure a temperature of 100°. The

42.

The yield of ﬁ~fesoreylaldehyde in certain
of the above condensations has been increased to 45~ |
50 pef cent of the theoretically expected guantity
and the gquantity of resin correspondingly lowered.

The experiments which have been undertaken |

| in order to prepare B-resorcylaldehyde by this new

method are summarised in the following account which
has already appeared in the transactions of the
Chemical Soeiety. (1923.,124.2704). |

A finely powdered mixture of 5 gmg. (1 mol.i
of carefully dried resorcinol with 9 gms. (1 mol.) |
of diphenylformemidine was introduced into a small

thin welled flask which was then immersed in the Vapoﬁr

mixture first liquified; so0lid appeared after 5
hours heating. At the end of 6 hours, the condensa-

tion product was dissolved in 50cc. of 12-15 per cent

goes completely into solution in hot alkali. The |
libersted aniline was steam distilled away from the
bright red alkaline solution. When the solution was
cold, the unchanged diphenylformamidine was Tiltered
off and the alkaline solution acidified with dilufe

hydrochloric gcid. The small gquantity of resin here
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precipitated was separated and extracted with 20cc.
of boiling water. The extract was added to the main
gsolution from which a saturated solution of aniline
hydrochloride (1l5cc.) precipitated the B-resorcylal-
dehyde as the hydrated Schiff's base hydrochloride.

6sHz (OH)o+CH*OH*NH«CpH5¢ HCl. After this had stood
for an hour to complete precipitation, the hydro~
chloride was filtered off., According to the excess
of hydrochloriec ascid used in acidifying the alkaline
gsolution, there remained in solution a corresponding
guantity of the Schiff's base hydrochloride. This
was therefore separated as the insoluble free base
by the addition of a saturated solution of sodium

aceétate, The free base was filtered off, mixed with

the hydrochloride and the whole hydrolysed with

caugtic sods solution. The liberated aniline was
again distilled over in steam. The bright red solu~;
tion was acidified and the aldehyde extracted with ‘
ether from the scid solution. From the ethereal ]
extract, the aldehyde was obtained in 45-50 per centé

of the theoretically expected gquantity.

EFFECT/
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EFFPECT of CARRYING out the CONDENSATION

|
|
at a HIGHER TEMPERATURE. |
|
|

The same quantities of resorcinol and di-

| phenylformamidine were heated at a temperature of 1300
for 1% hours. The hydrolysis was carried out as be=
fore. Acid, however, precipitated a considerable

quentity of reddigh needles. These were filtered off

eand purified by distillaﬁion in steam after which |
they were characterised as 4:6-dihyéroxyisoPhthalalde;
hyde. CgHg (0H)g<(CHO)s and possessed g melting pointg
of 1260-127°, (TIEMANN and TEWY, Ber., 1877-102211).
They represented 25 per cent of the resoreinol. A |
smeller quentity of B-resorcylaldehyie was isolabed
from the acid solution, only 25-30 per cent being ob-
tainable whilet the resin was present in an amount
representing 25~30 per cent of the resorecinol. The

B-resorcylaldehyde so obtained was difficult to

purify.

EFFRCT? of PROLONGING the TIME of HRATING.

Carefully dried resorcinol (5gme.) and di-

phenylformamidine (9gms.) when heated at a temperatuid
of 100° for 9 hours gave 40 per cent of the expected :
B-resorceylaldehyde, a trace of 4:6~dipydroxyisophtha1;
aldehyde and 20 per cent of the resinous compound.

ERPFECT/
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EFFECT of VARYING the QUANTITIES of the REACTANTS.

An increase in the quantity of resorcinol
used, causeéd a corresponding increase in the amount of

aldehyde produced,

EFFECT of MOISTURE on the CONDENSATION. |

The effect of moisture on this condensstion |
is remarkable, The free hydrated Schiff's base Whichi
is probably formed in the condensation in presence ofg
moisture was found to decompose at 100° in the impure?
condition into aniline and a resin., This cauged the
yield of B-resorcylsldehyde to be very poor whenever %
precautions were not taken to dry the resorcinol befoée

ugse. Under these conditions, 1t is interesting to %
é point out the formation of 4 :6-~dihydroxyisophthal- ?
% aldehyde. |
Ordinary reagent bottle resoreinol (5gms.)
which had not been dried in any way, when heated'withiﬂ'
diphetiylformemidine (9gms.) at a temperature of 100° %
for 6 hours, gave 25 per cent of B-~resorcylaldehyde,
27 per cent of 4:6—dihydroxyisophthalaldehyde, and

regsin representing 20 per cent of resorcinol.
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APPLICATION to other PHENOLS,

I. CONDENSATION of DIPHENYLFORMAMIDINE and
MONOMETHYL-RESORCINOL,

Preparation of monomethyl-resorcinol, This was
prepared according to the directions given by
ULLMANN, (Annalen., 1903.327.116), A solution of
resorcinol in the requisite amount of caustic soda i
was agitated with dimethylsulphate until the solu-
tion was neutral. An oil separated. From the lat— |
ter on treatment with alkali dimethyl-resorcinol was!
obtained in approximately 60 per cent yisld of the |
theoretical quantity. The alkaline solution when i
acidified and extracted withether yielded the mono—;
methyl derivative in approximately 30 per cent yialdi

of the theoretical quantity. |

PRELIMINARY CONDENSATION,

Diphenylformamidine (7 gms,) and monome—
thyl-resorcinol (3 gms.) were heated at a
temperature of 210¢ for 6 hours. To the crude

condensation/
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condensation product the requisite quantity of 50 per |
cent sulphuric acid was added and the solution steam
distilled., The distillate had a distinet odour not
unlike that of vanillin and readily gave a p-nitro-
phenylhydrazone, which indicated the presence of an
aidshyde. The aldehyde preseht in the distillate wasé
extracted by the sodiﬁm bisulphite method, (Yield 0.5|

gms,) This substance when recrystallised from dilute

alcohol posdgessed a melting point of 4lo and readily

formed a phenylhydrazone (M.P+,137°), It dissolved

in alkalies with an intense yellow coloration and an |
alcoholic solution of the aldehyde gave an intense
red coloration with Fredlx. !

4=-Methoxy—-2-hydroxybenzaldehyde has been
Q- CH, |

OH |

CHO : ;

prepared by TIEMANN (Ber,, 1880.13.2637) and OTT
(Ber., 1922.55B.920) and a comparison of the compound

there described and the reaction product reads.
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|

REAGENT, DESCRIBED REACTION
ﬁ—METHOXY*Z—HYDROXYBEN— PRODUCT,
ZALDEHYDE,
| NaOH., Dissolves with vellow The same.
' colour
FeCly Deep Teddish brown mooow
coloration
Heam Volatile " u
Solubility Insol in HBO:easily i i
goluble in alcohol
ether, benzene and
ligroin
NH40H Solu— Yellow =
tion
with (1) Pb Crystalline Pb com- =
AC pound
(2) cuso | Yellow green ppte. " "
CeHs»NH, NHg Phenylhydrazone M,P+1370
M,P+1370
M. P+ 4]10—-420 410

The compound is therefore 4-methoxy—-2-hy-—

droxybenzaldehyde

The/

0-CH,

OH
CHO.
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i
The following results were obtained when !

i

an attempt was made to increase the yield of 4- !

methoxy—-2-hydroxybenzaldehyde by the condensation of |
diphenylformamidine with monomethyl-resorcinol, The |
method employed for the separation of this sldehyde j'
in the following condensations was as follows:—

| To the crude condensation product, the
requisite quantity of a caustic soda solution was
added and the solution steam distilled until all ani-
line had passed over., The unchanged diphenylformami-

dine was filtered off and the alkaline solution

acidified with dilute hydrochloric acid, The acid
|

solution was extracted with ether and 10c.ce. of satu—|

rated sodium bisulphite solution added to the etherﬁlz
eal extracts. The ether was then distilled away and

the remaining bisulphite solution was extracted with
ether before it was decomposed with 50 per cent sul- i
phurie acid., The 4-methoxy—-2-hydroxybenzaldehyde was
obtained in almost a pure condition when the acid
solution was extracted with ether. ;

Results/
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CONDENSATION of DIPHENYLFORMAMIDINE

| and MONOMETHYL RESORCINOL,
iTamp. Time. [Mono— |Diph- | Unchan- -Methoxy |
| methyl)enyl- ged Diph—y Resin +2-Hydroxy
Resore|forma—- | enylfor— penzalde— |
cinol |midine | mamidine. hyde.
116° |7 hrs|4 gms |7 ems. | 3.2 gms. | — 0.4 gms.
1300 |6 hrsi{3 gms,|7 gms 2.8 gms, - 0.4 gms,
138° |7 hrs|4 gms.|7 gms, | 2 gms. 1gm. |[0.5 gms,
11380 |6 hrsi{4 gms,|7 gms,. | 1.8 gms, {0,8gms,| 0.7 gms,
15009 |4 hrsi{3 gms,|6 gms, | 2.4 gms, | 0.68m8.,0,7 gms,
183° |1 hr,)3.58m8|7 gms,. 1 gm, 1.2 gms| 0.8 gms.
1830 |2 hrs}3.5gns{7 gms, | 0.8 gms, (1.4 gms,0.9 gnms,
| 183° lthrs|3 gus.|6 egms, | 0.4 gms, 2 gns| 0.6 gms.
1832 |2 hrs{3.5gms|{7 gms 1 gm 1.3 gms|{ 0.8 gms,
1930 |1thrg{3 gms |7 gms = 3.5 gmsl Trace,

3/

From the above results, it is evident that

1830 for 2 hours.

the best yield of 4-mé8thoxy-2-hydroxybenzaldehyde,
| i.e., approximately 20 per cent of the theoretical
quantity, is obtained when diphenylformamidine and

monomethyl resorcinol are hsated at a temperature of
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2. CONDENSATION of DIPHENYLFORMAMIDINE and

DIMETHYL RESORCINOL.

A preliminary condensation of molecular
quantities of diphenylformamidine and dimethy res—
orcinol was carried out at a temperature of 28ID° for;
6 hours. When the reaction product was worked up in;
a similar manner to that employed in the previous %
condensation, namely diphenylformamidine and monome="
thyl resorcinol, a small quantity of an aldehyde Wasg
isolated and which was proved to be 4-methoxy—-2-—
hydroxybenzaldehyde. An examination of the dimethylé
resorcinol however proved the presence of a small
quantity of the monomethyl derivative which was vervi
resistant to alkali extraction and had reacted with
the diphenylformamidine at 210°, That the mono-
methyl resorcinol had reacted with the diphenyl- |
formamidine was proved when dimethyl resorcinol whicﬁ
had been freed from the monomethyl derivative by f
many extractions with alkali in ethereal solution |
was heated with diphenylformamidine at a temperaﬁura?

of_zloo'for 6 hrs. In this condensation, no trace of

an/
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an aldehyde could be detected,
Therefore, dimethyl resorcinol does not

react with diphenylformamidine.
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3., OCONDENSATION of DIPHENYLFORMAMIDINE and

CATECHOL. |

Molecular quantities of diphenylformami- |
dine and catechol were heated at a tem@erature of
1100 and 130° respectively for six hours. The con—
densapion product 1n.aaoh case had a strong odour of
carbylamine, When the condensation products were
hydrolysed with the necessary quantity of caustic
gsoda solution, 6nly a trace of anilins was liberated
in sach case. TFrom the amount of unchanged diphenyl=
formamidine recovered it was concluded that the re-
action had only proceeded to a very slight extent, é
When the alkaline solutions were acidified however, |
a small quantity of aldehyde was obtained in each
case by the bisulphite method of separation., The
very impure product readily gave a p—nitrophenyl—
hydrazone and a green coloration with FeClz chang-. ;
ing to red on the addition of sodium carbonate_which%
is a characteristic reaction of protocatechuic

aldshyde.
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4, CONDENSATION of DIPHENYLFORMAMIDINE and

GUATIACOL,

Guaiacol (4 gms,) and diphenylformemidine |
(7 gms,) were heated at a temperature of 183° for twoé
hours., The necessary quantity of caustic soda solu- ?
tion was added to the condénsation product and the
golution steam distilled until all aniline had
passed over. The unchanged diphenylformamidine (5.4
gms, ) was filtered off and the alksaline solution aci-
dified with dilute Wydrochloric acid. In order to
igsolate any aldehyde formed, the bisulphite method
was employed. Actually, a small quantity of an oil
with an odour not unlike that of vanillin and which
gave all the reactions of an aldshyde was obtained.

As a result of the large amount of un—
changed diphenylformamidine recovered in the first
experiment, the following condensations were carried@
out at a higher temperature, the method of separatioﬁ
being as follows:—

The crude condensation product was
hydrolysed with the requisite quantity of caustic
soda/
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| goda solution and the solution steam distilled until

| all aniline had passed over.

; formamidine was filtered off and the alkaline solution

| acidified.

The unchanged diphenyl-—

f until the distillate gave no p—nitrophenylhydrazone.

E The distillate was extracted with ether and the

5 aldehyde purified by the bisulphite method.

The

| 10 per cent of the theoretically expected guantity.

E'RESULTS of CONDENSATION of DIPHENYLFORMAMIDINE
and, GUAIACOL.
- Temp{ Time | Guais-|{Diph- |Un- Resin Aldehyde
= ] col enyl chan-
g formam|ged Di-
idine |phenyl-
formami-
dine
| 2100{6 hrs |4 gms |7 gms |3.8 gms| 1.6 gms | 0.5 gms
| 21007 hrs |4 gms |7 oms |4.4 gms | 1.3 gms | 0.4 gms
| 21007 hrs {4 gms |7 gms 4 gmg | 1,2 gms 0.6 gms
239°14 hrs (4 gns |7 gms 4 gmg | 1.6 gms 0.4 gns

This aldehyde\was'suSPGGted to be 3-methoxy
—-2-hydroxybenzaldehyde and a comparison of its

properties and those of 3-methoxy—-2-hydroxybsnzalde-

The acid solution was then steam distilled

} best yield of the aldehyde obtained was approximately:

hyde as stated by TIZMANN (Ber., 188L.14.2023) readsi-
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REAGENT, 3—METHOXY42-HYDROXY- REACTION
BENZALDEHYDE, PRODUGT .
0il The same,
? NaOH, Soluble with an in-—-
| tense yellow colour. ! 4
Fecls Alcoholic solution —
deep green, ¢ i
Heam Volatile, u "
Solubility Insol in Hg0, easily
soluble in alcohol,
ether, and benzene. u L
NaHS0 g Tormg a double com—

pound very easgily.

n 11

Therefore, guaiacol and diphenylformami-

dine condense and after hydrolysis, 3-methoxy—-2-

hydroxybenzaldehyde can be isolated,

O‘CH3
OH

'CHO
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5, CONDENSATION of DIPHENYLFORMAMIDINE and
QUINOL,

Two condénsations were carried out at a
temperaﬁure of 1839 and 150° for two hours and four
hours respectively and in each case the condensation
product possessed a strong odour of carbylamine,
When the condensation products were hydrolysed with
the requisite quantity of caastic soda solution
merely a trace of aniline was liberated in each case,
This showed that the reaction had proceedsd only to |
a very slight extent, When the alkaline solution
was acidified a trace of aldehyde, as detected by
p-nitrophenylhydrazine, could be separated by the
bisulphite method.

&/




88,

6, CONDENSATION of DIPHENYLFORMAMIDINE and

PHLOROGLUCINOL.

A finely powdered mixture of anhydrous
phyloroglucinol (2.5 gms.) and diphenylformamidine
(4.5 gms,) were heated at a temperature of 1300 for
four hours, The deép red condensation product
readily dissolved in caustic soda solution. The

alkaline solution had a distinct odour of carbylam—

ine. When this solution was steam distilled, only a

trace of aniline passed over as shown by bkacHing
solution. The.unchanged divhenylformamidine was
filtered off and the solution acidified with dilute
hydrochloric acid. A dark resin was preciﬁitated
and no trace of an aldehyde could be obtained.

The condensation was repeated at 130° for
10 minutes but again there was a distinct odour of
carbylamine and the only product 1solated‘was a
resin,

EFFECT/
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EFFECT of CARRYING OUT the REACTION in
SOLUTION,

(a) Anhydrous phyloroglucinol (2 gms.)

was mixed with diphenvlformamidine (4 gms.) and 10
c,¢, of aniline and heated at a temperature of 1300
for four hours. Frbm the amount of unehénged di=-
phenylformamidine recovered after hydrolysis with
alkali, it appeared that no reaction had taken place

under these conditions.

(b) Anhydrous phloroglucinol (2 gms,) andi
diphenylformemidine (4 gms.) were dissolved in 40 @
c.c, of m—=xylene and the solution was boiled for si%-
hours, When the solution was steam distilled a
small quantity of aniline passed over. The dis—
tilled solution was cooled and unchanged diphenyl-—
formamidine filtered off, A dark red resinous sub-—

stance appeared on the addition of acid. The acid

solution was extracted with ether and was found to
contain a trace of aldehyde as detected by p-nitro-

phenylhydrazine.

7/
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T CONDENSATION of DIPHENYLFORMAMIDINE and

‘PYROGALLOL, |

A preliminary investigation showed that
diphenylformamidine and p yrogallol reaéted only to

a g8light extent whsn heated at a temperature of 100°|
At a temperature of 1%80 the condensation product f
was chiefly a tar which had a strong odour of carbv—é
laminine. |

At the intermediate tempersture of 1100 ;

drolysis, an aldehyde which reerystallised from Watei
and possessed a melting point of 157° was obtained :
in approximately 15-20 per cent of the theoreticallyi
expected quantity. The aldehyde was isolated by |

the bisulphite method.

The/

RESULTS of CONDENSATION of DIPHENYLFORMAMIDINE
with PYROGALLOL,
Temp., | Time. |7PYro—- | Diphen— |Unchan-— Aldehyde.
gallol | ylforma—| ged Di-
midine. |phenyl- -
formami- [

= dine. 5
1000 |[1ihrs |5 gms B.5 gms |3.5 gms Trace
110° |2 hrs [4.5¢ms | 6 gms |2.4 gms 0.4 gms i
110° |2 hrs |4,5 gms| 6 gus 2 gms | 0.7 ems |
1100 {4 hrs [4.5 gms! 6 gms '1.4 gms 0.9 gms
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The reaction product recrystalliised from
water and possessed a melting point of 157° and read-—
ily formed a phenylhydrazone (M.P+,1610), GATTERMANN
(Ber., 1899,32.281,) prepared pyrogallol aldehyde by
the HON method and the melting points of the aldehyde

| and phenylhydrazone are given'aa 1570=158° gnd 161e°

respectively which agree with those of the aldehyde
isolated from the condensation of diphenylformamidine
and pyrogallel, Therefore pyrogallol aldehyde can be

obtained in approximately 15-20 per cent of the

theoretlcally expected qusntity by the condensation of

diphenylformamidine and pyrogallol.

It was found in the condensations carried
out at a tempsrature of 1100 for more than two hours
that the solution, obtained after the condensation
product had been hydrolysed with alkali and then
acidified, ﬁas difficult to extract with ether as a

result of the formation of an emulsion.

8./
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| 8. CONDENSATION of DIPHENYLFORMAMIDINE with
PHENOL.,

Phenol and diphenylformamidine were found
to coﬁdense together and salicylaldehyde was iso—
lated. In the hope of making the yield comparable
with that obtained by other methods, a long series
of condensations were carried out., The following
| were found to be the best conditions for obtaining
salicylaldehyde from the condensation of diphenylfor—%
manmidine and phenol, :
Molecular quantities of phenol and diphen- !

ylformemidine were heated at a temperature of 200° for
8ix hours. To the crude condensation preduct, the ‘
requisité quantity of caustic soda solution was |
| added and all the aniline distilled over in steam,
| The unchanged diphenylformamidine, if any, was fil-
tered off and the alkaline solution acidified with
dilute hydrochloric acid., The acid solution was ex—
tracted with ether and this etheresl solution extraes—
:ted with saturated sodium bisulphite (15c.c.). Theé

| bisulphite solution was in turn extracted with ether

to/



5 to remove phenol and then decomposed with 25 per cent

gulphuric acid,

63.

Salicylsldehyde was obtained by the

extraction of the acid solution in approximately 20

per cent of the theoretically expected quantity.

CONDENSATION RESULTS.

Temp} Time | Phenol Diphenyl—.Unchang— Resin Salicyi
formami+4 ed Diphen- Aldehy-
dine. yv1formamil- ds. |

dine, !
1830| Bhrs| 4.52ms | 9 gms 5 gums = 0.4gms%
193°| shrs | 4.5gms | 9 gms 3 gms = 0.6gms5
1930|10hrs | 4.,5gms | 9 gms = 2egms O.ngs%
1990| 4hrs| 4.58ms | 9 gms 1 gme 1,.4gms | 0, 8gms
1990| S5hrs| 4.5gms | 9 gms 0.4 gms 2gms |0, 8gms
1990| 4hrs | 4,.5gms | 9 gms 1.4 gms 1.zgms 0.7gms
19¢0| 6hrs | 4,.5gms | 9 gms = 3.8gms |0,8gms
1990| 6hrs 4.5gms 9 gus i 4gms |0, 9gms

1990} ehrs | 4.5gms | 9 gns = 3.9gms O.ngsi

1990| 6hrs | 4.5gms | 9 gms = 4,2gms O;ngsr

2100 4hrs 5gms | 10gms Trace 4gms |0, 9gms|

2109| 6hrs | 4.5gms | 9 gms = 5gms |Trace |

2100| 8hrs | 4,5zms | 9 gms = 5egms |Trace

As/
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As is seen from the table, resin formation
ig the chief difficulty and it does not appear poss-
ible to eliminate it. At 2 lower condensation tem—
perature e.g., 183° no resin is formed but the re—
action does not go to completion and the salicyl-

' aldehyde formed after hydrolysis of the condensation
product was difficult to purify as a result of un—-

changed phenol,

o/
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9, GCONDENSATION of o-NITROPHENOL «with DIPHENYL- }

FORMAMIDINE,

; JMolecular quantities of o-nitrophenol and

| diphenylformamidine were heated at a temperature of
1830 for six hours, When the condensation product was
hydrolysed with the réquisite gquantity of caustic

soda solution conly & trace of aniline was liberated.

The unchanged diphenylformamidine was filtered off
and the alkaliné solution acidified. Only a trace of
an aldehyde 28 detected by p-nitrophenylhydrazine
could he separated from the acid solution by the é

bisulphite method,

10/
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10. CONDENSATION of p-NITROPHENOL with DIPHENYL-

FORMAMIDINE,

Molecular quantities of p-nitrophenol and
diphenylformamidine were heated at a temperature of ..
1832 for six hours, ?here was a pronounced odour of
carbylamine in the condensation product. Whén the
crude condensation product was hydrolysed with the
necessary aquantity of caustic soda solution only a
trace of aniline was liberated. The unchanged di-

phenylformamidine was filtered off and the alkaline

solution acidified when only traces of an aldehyde, as

detected by p-nitrophenylhydrazine, could be se?arate#
by the bisulphite method. !

1/

|
|
|
|
i
1
|
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/11, CONDENSATION of DIPHENYLFORMAMIDINE énd

0—-CRESOL,

o-Cresol (4 gms) and diphenylformamidine
(8 gms) were heated at a temperature of 1830 for six
hours. The crude condensation product was steam dis—
tilled until all aniline and unchanged o—-cresol had
passed over. The requisite guantity of caustic soda

solution was then added and the solution steam dis-—

tilled when a further quantity of aniline passed over.

iThe unchanged diphenylformamidine was filtered off

and the alkaline solution acidified with dilute hy-
drochloric acid, The acid solution was then steam
distilled. The distillate had an odour not unlike
that of salicylaldehyde:s which indicated the presence
of an aldehyde in the distillate, The distillate was
therefore extracted with ether énd the ethereal ex-—

tracts dried over calcium chloride. When the ether

was distilled away, an oil which had a distinct odour

resembling that of salicylaldehyde was obtained. The

0il gradually solidified (vield 1.1 gms)

As this aldehyde was suspected to be

5/
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- 3-methyl-2-hydroxybenzaldehyds,

CHg
OH

CHO

its properties were compared with those of 3-methyl-

Ez—hydrovaenzaldehyde as stated by TIEMANN. (Ber.,

1878.11,772) - The comparison reads:-—
|

| REAGENT, Described. REACTION
{ 3-Methyl—-2-Hydroxy-— PRODUCT.,
benzaldehyde,
0il at 200 with an The same
. odour resembhling that |0~ 0 n
| of salicylaldehvde. u i
NaOH, Dissolves with vellow w8
colour.
?Feclg Alcoholicsoln gives i "
; deep blue colour
|Steam Volatile " \d
éﬂlcoh.soln Yellow f L

+NH 40H

+(a)AgNoz

White ppte

(0 )PoAC White ppte L
(c)cusog Green ppté. insol in wETE
'CgHs.NH.NHg | Phenylhydrazone. M, P+, 950

M,P+. 250

Therefore/
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Therefore the aldehyde is S—methyl—z-hydroxy—f

venzaldehyde, |

i

! CH, |

i OH |

} CHO

| i
|
i
|
|

!

12/ |

: |
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12, CONDENSATION of DIPHENYLFORMAMIDINE with |
m—-CRESOL, |

m-0resol (4 gms) and diphenylformemidine |

|
(8 gms) were heated at a tempsrature of 210 for six é
hours. The requisite"quantity of caustic soda solu— |
tion was added to the condensation product and the

alkaline solution steam distilled until all aniiine |

had passed over. There was no unchanged diphenyl—

~ formamidine. The alkaline solution was acidified end

steam distilled when an oil, which gradually solidi- |
fied, appeared in the condenser. The acid solution
was steam distilled until no trace of an aldehydse

could be detected by means of p~n1tropheny1hydrazine.j
The solid product in the distillaté was filtered off i
and the filtrate extracted for a further quantity of

the aldehyde, This aldehyde recrystallised from

|
|
|
slightly diluted alcohol in long yellow needles |

(M,P+599), and formed a phenylhydrazone (MeP+160°)
which recrystaellised in long needles from alcohol,
As this aldehyde was suspected to be 4-methyl-2-hy—
droxybenzaldehyde its properties were compared with

those/



%b.

those of 4-methyl-2-hydroxybenzaldehyde as stated by
CHUIT and BOLSING (Bull,Soc,chim.1906,.(3)+3582.)

| The comparison reads:i:-

| REAGENT, ~ Described. REACTION
i 4-Methyl-2-Hydroxy— PRODUCT .
hengaldshyde.
| NaOH. Soluble with yellow The same
' colour,
| Fellz Violet colour, ity
'Steam Very volatile ] "
Alcohol, Yellow 1 1
geln -+
NH,40H

+(a)AgNo, White ppte. " 0
(b )PbAC White ppte. e

(e)ousoy Green ppte. insol in a0
XS, of NH4O0H.

[- Solubility Recrystallises from g L
B+0H in vellow nesdles:
fairly soluble in warm

Ho0
OgHg *NH-NHy| Forms a phenylhydrazone M.P+1600
' M.P+160°
M, P+, 590 590

Therefors/
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Therefore, the aldehyde is 4-methyl-2-hy—

' droxybenzaldehyde.

OH
CHO

In a condensation carried out at a tempera—
ture of 1990 for six hours in which 4 gms of m—cresol

| and 8 gms of diphenylformamidine were used, 1-2 gms

4-methyl-2—=hydroxvbenzaldehyde and 28+4 gms of resin

were separated., The method of separation was similar

to that employed in the previous condensation.

13/
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|13, CONDENSATION of DIPHENYLFORMAMIDINE with
P—-CRESOL,

p—=Cresol (4 gms) and diphenylformamidine

:(8 gmg) were heated at a temperature of 1930 for gix

;hours. The condensatipn product which had a distincté

 bdour ok aniline wae mtesm distilisd wndil ail |
p—-cresgol and aniline had passed over, The requisite i

| quantity of caustic soda was then added and the solu—g

tion again steam distilled until all the liberated

| aniline had passed over. There was no unchangsed
| diphenylformamidine, The alkaline solution was acidi%
fied with dilute hydrochloric acid and the acid soluﬁj
| tion steam distilled. A volatile aldehyde, as de— |
tected by p—-nitrophenylhydrazine, passed over and zosﬁ
gms of resin remained in the distilling flask, The ?
801id aldehyde in the distillste was filtered off andé
a further quantity of the aldehyde was obtained form f
the filtrate by the bisulphite method of purificationé
The total yield of aldehyde was 08 gms, |
The aldehyde recrystallised from diluted

alcohol/
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glcohol and possessed g melting point of 55°, It

149°).

formed & phenylhydrazone fery readily which recry-
. gtallised from alcohol in long yellow needles (M.Pﬁ:;

As the aldehyie was suspected to be 5-

methyl-2-hydroxybenzaldehyde its properties were com=-

pared with those of 5-methyl-2-hydroxybenzeldehyde

as stated by TIEMANN. (Ber., 1878°11°777 & 785).

The comparison reads.

| DESCRIBED REACTION
. REAGENT. 5-METHYL-2-HYDROXYBENZ- PRODUCT.
= ALDEHYDE.
I
! NaOH Soluble with yellow colour The same.
FeCly Deep blue colorastion. 2 n
i Steam Basily volatile -
EAleoh.soln.
. +NH4OH Yellow, A "
| +8)PbEC White ppte. " "
. b)AgNOz White ppte. n "
©)€gS0, Green ppte. insol in XS, of
5 NH.OH " "
4
Solubility Sparingly soluble in Hy0,
easily in slcohol, e%her &
chloroform, n "
M,B%. 56° 559
 CgHs*NHINHo Formsoa phenylhydrazone M,Pt.
f 149° ,

Therefore/

M.Pt. 149°
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Therefore,the aldehyde is 5-methl-2-hyd roxy-
benzaldehyie.

CHO
OH

14/ .




. volatile produet when recrystallised from dilute

v8.

14, CONDENSATION of DIPHENYLFORMAMIDINE & o -NAPHTHOT.

PRELIMINARY CONDENSAT ION.

A finely powdered mixture of X =naphthol
(4 gms.) and diphenylformemidine (5.25gms.) was heat-é
ed at a temperature of 130° for four hours. Aniline |
was liberated. The necessary quantity of caustie
sode solution was addéd to the crude condensation prO%
duet and the libersted aniline steam distilled over,
During the steam distillation a dark green resin i
appeared in the flask. The resin (5gms.) was filtered
off and the solution gcidified when a precipitate
containing unchanged ~<=naphthol was obtained. The
precipitate, however, gave an oxime, oxamazone and an;
orange coloured p-nitrophenylhydrazone, It was hoped;
at this point, to separate the aldehyde as the bi-
sulphite compound, & method by which GATTERMANN (Ber.,
1899°32.284) had isolabed the aldehyde from oC -naph- |
thol and hydrocyanic acid. It was found, however,
that this sldehyde only formed & bisulphite compound |
very slowly. However, when the acid solution of the
aldehyde was steem distilled, a yellow oil which
slowly solidified, appeared in the condenser. This

aleohol/



yy.

alcohol possessed & melting point of 58°-59°, readily

gave an oxime (M.P%#., 145°), s semioxamazone snd an

| orange coloured p-nitrophenylhydrazone. It was

' decided to prepare a small guantity of the l~hydroxy- |

? 4-naphthaldehyde according to GATTERMANN'S method

' (Ber., 1899'32.284) for comparison with this reaction

produect.

PREPARATION of I1-HYDROXY=-4=~NAPHTHALDEHYDE.

o(=Naphthol (7.5 gms.) was dissolved in
20 c.c. of ether and to the solution 5 c.c. of liguid

- hydrogen cyanide and 7.5 gms. ZnClg were added. The

. solution was then saturated with dry hydrogen chloride

and the imine hydrochloride precipitated from the
ethereal solution was decomposed with water.

A comparison of the properties of the re-~
action product (M.F+ 58-59) and the l-hydroxy-4-
naphthaldehyde resds.

REACTION

| REAGENT 1-HYDROXY-4-NAPHTHALDEHYDE. PRODUCT. |
. u.pt 181° 580-590
Steam. Non-volatile. Volatile
NeHSOz Forms & double compound very Only very |

easily. slowly.

peNOs pheny-Forms a dirty brown phenyl- gives an

lhydrazine, hydrazone. orange P.
nitrophenyl-

hydrazone.

The/
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The reaction product is not the l=hydroxy- |
4-naphthaldehyie.

PRIEDLANDER (Ber., 1908°41°1037) has pre=-
pared the l=hydroxy-2-naphthaldehyde by boiling the
1=hydroxy-2~indoxylnaphthalene with 16 per cent

caustic soda.

£ =0 um
ZNA.OH NaO- oc
C\xﬂﬂ_

A comparison of the properties of the 1=
hyd roxy=-2=-naphthaldehyde as stated by FRIEDLANDER
(loe.citd and the reaction product reads

REACTTON
REAGENT 1-HYDROXY-2-NAPHTHALDEH YDE PRODUCT.
FeClgz Dark green coloration The same
Steam Volatile., BT
NaHSO, Forms a bisulphite compound
very slowly. it w

Solubility Only very slightly soluble in
warm water; easily soluble

in aleohol. n N
NH,0H. Forms an oxime M.Pin, 1450, M, Pt 1450
M.P*t. 59° 580590

The/
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| The comparison shows, therefore, that
| o( =ngphthol and diphenylformemidine condense and the
aldehyde which may be isolated is l=hydroxy-2=-naphth-

aldehyde. oH

CHO

This result is of interest because of the
absence of the 1:4 iabmeride and the greater ease of f
preparation of this aldehyde by the new method as
compared with that of FRIEDLANDER (loc. cit.) This
~eondensation was Investigated very fully because of
the relative importance of such an easy methed for
obtaining the aldehyde. 5

In a1l the experiments, after the « ~naph- |
thol end diphenylformamidine had been heated togetheré
the product was hydrolysed with the requisite quantité
of 10 per cent caustic sode solution and the libaratei
eniline steam distilled off., A dark green resin |
generally made its appearance in the flask during theé
steam distillation, When all the aniline had passed |
over, the resin was filtered off snd s saturated
solution of sodium chloride added to the yellow green
alkeline solution. A paste of the sodium salt of the
. aldehyde/
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aldehyie separated in yellow green leafy crystals
; which was washed with a small quantity of saturated
| godium chloride amd then decomposed with hydroohloric'
| acid, The l=hydroxy=2-naphthaldehyde so obtained
- was recrystallised from dilute alcohol,when it poss-
essed a melting point of 58°-59°,

The condensation is adversely affected by
a high temperature but does not go at all at a lower
temperature., A series of condensations were carried
out at 80°; 85%; 90°; 95° end 110°. These tempera=-
tures were obtained by using benzene, toluene or
a mixture of these two., By means of the following
apparatus, any temperature between 80° ami 110° could

- be obtained.

The/
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: The mixture of benzene and toluene was boiled until
? the thermometer registered the required tempersture |
- when the vhole apparatus waes tilted as shown by dotted
lines, During the condensations, it was noticed thatg
. the temperature only rose 0.5° after a period of six |
 hours, |
RESULTS of CONDENSATION of DIPHENYLFORMAMIDINE
and o -NAPHTHOL,

| TEMP. TIME. F{-NAPHTH@I DIPHENYL- ALDE%
: FORMAMI- RESIN HYDE.
- DINE,
byl 4 hrs. 5 gms. 7 gms, 6gms.Form Tracé
85° 4 nrs, 5 gms. 7 gms. 1.8 gms. 1.2gms
90° 4 hrs, 5 gms, 7 gmg. 1,9 gms. 1l.3gms
95° 2 hrg, 5 gms, 7 gns. 1.6 gms. 0O.8gms
950 6 hrs, 5 gms. 7 gms. 2.9 gms 1.2gms
950 6 hrs, 5 gms. 7 gms. 2.1 gms. 1.8gms
95° 6 hrs. =  5.5gms. 7.75gms 1.9gms. z.1gms
959 6 hrs. 5 gms, 7 gms. 1.9 gms. 1.9gms
| 200° 32 nre. 4 gns. 6 gms. 3.433E%£E 0.7gus
Resin '
é 1002 4 hre, 4,5gms. 6.5gms. 3.5gms. 1.5gm§
' 100° 4 hre. 5 gms. 7 gms. 3.9gms. 1.5gmé.
é 100° 4 hrse. 5 gms., 7 gms. 3,5gms. 1.4gm§.
i 1195 2 hrs. 5 gms. 7 gms. 2.8gms. 1.5gms.
% 110° 2 hrs. 5 gms. 7 gms. 3.,lgms. l.4gms .
é 1309 4 hrs. 4 ,5gms. 6.5gns, &5 gms. Trace.

From/
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From results, at 77° there is no resin
formed in the condensation but the reaction does not ;
go execeedingly well sas can be seen from the amount |
‘of unchanged diphenylformamidine. At a temperature
of laoothe reaction seems to go to completion from |
the amount of aniline liberated but the main product |
isolated was a dark green resin insoluble in caustie
soda solution,

The best yield of the aldehyde, i.e.,
approximately 30-40 per cent of the theoretically |
expeceted quantity, is obbtained when the condensation

is earried out at a temperature of 90-95° for six

hours,.

15/ .
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15, CONDRNSATION of DIPHENYLFORMAMIDINE
WITH @B - NAPHTHOL.

A preliminary investigation showed the
following to be the best conditions for obtaining
2=hydroxy~l-naphthaldehyde by the condensation of
diphenylformamidine and A -naphthol.

Molecular quantities of 4 -naphthol amnd
diphenylformamidineﬁﬁere heated at a temperature of
130° for six hours. The regquisite guantity of caua—f
tic soda solution was added to the condensstion pro-
duet and the alkaline solution steam distilled until
all the aniline had pasged over, The alkaline solu=
tion was cocled and the unchenged diphenylformamidine
filtered off, The alkaline solution was then acidi=
fied when unchanged @8 ~ngphthol and aldehyde were
precipitated. The sldehyie was obtained free from
B =naphthol by a modification of the method employe@
15 the separation of 3 -resorcylaldehyde. ls-naph-é
thol is appreciably soluble in dilute alcohol while @
the Schiff's base of the aldehyde is only slightly |
soluble in this solvent. The precipitate was, there;
fore, dissolved in alcohol snd boiled with 5 c.c,
of aniline for 15 minutes. The solution was cooled

and/
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and diluted when yellow needles were precipitated.
These were recrystallised from dilute alcecohol and |
found o possess a melting point of 99°, The Schiff's
base, s0 obtained was hydrolysed with 20 c.c. of |
10-15 per cent caustic sode and the liberated anilihEé
steam distilled over, The alkaline soluftion was thené
acidified when a yellow brown precipitate was dbtainp;
ed which recrystglliaed from dilute alcohol in prismB;
(R.P+.81°). This compound readily gave a p-nitro-
phenylhydrazone, phenylhydrazone snd oxime, It was
found to be the expected 2«hydroxy=-l-naphthaldehyie.
The following summary of results of condensations of
diphenylformamidine with g -naphthol at & temperature
of 130° for six hours, shows the readiness with wh&éhé
this aldehyde can be obtained.

DIPHENYL- ~ UNCHANGED — B-HYDROXT- |
B-NAPETHOL. FORMAMIDINE, DIPHENYL- 1-NAPHTHATL- |
FORMAMIDINE.  DEHYDE. |

4 gms, 6.5 gms. 1.2 gms. 2.2 gms,
4 gms, 7 gms. 1.8 gms. 2.5 gms.
4 gms, 7 gms. 2.1 gms. 2.1 gms.
4 gms. 6 gms, 1 gm., 2.4 gms.
5 gms. 7 gms. 0.6 gms. 2.9 gms.

In/
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In these condensations, no resin was formed#
The yield of aldehyde was approximstely 50 per cemt |
of the theoretically expected quantity. From the
condensation product, it was afterwards possible to
isolate the intermediate compound which is deseribed
on pp.9¢, |

In order to make guite sure of the identity

of the aldehyde, Emhydroxy-1-naphthaldehyae was pre=

| pared according to directions given by GATTERMANN

(Ber., 1899+32.284) and its properties compared with |

| the reaction product,

PREPARATION of 2-HYDROXY-l1l-NAPHTHALDEHYDE.

B-Naphthol (7.5 gms.) was dissolved in 30

é,¢c of ether and 7,5 gms. ZnClg and 5 C&, of liquid
f hydrocyanic acid added to the ethereal solution.

| Dry hydrogen chloride was passed into the solution

for 2% hours. The imine hydrochloride which had beené
precipitated from the ethereal solution, was washed |
with a small quantity of dry ether and decomposed |
with warm water. The aldehyie so obtained was filteréd
off and recrystallised from dilute slcohol, A com=-

parison of the properties of the 2-hydroxy-l-nasphth-

aldehyde so obtained and the aldehyde isolated from i
the condensation product of B-naphthol and diphenyl=- |

formamidine reads.
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REBACTION |
REAGENT 2-HYDROXY-1-NAPHTHALDEEYDE PRODUCT. |
NaOH Forms a Na.compound insol. in 5
| cold but more so on warming The sape
'Schiff's re- No resction. e m |
f agent,
FeCly Alcohol soln., gives a brown
coloration., =it
AgNOz Reduced. 5=
?Liebermann
: react. Dirty green. " 1
| CHOlz+NaOH  No coloration e E
| NHgOH Forms an oxime M.F+,157° M. P+, 1560~
‘ 1902, |
i CeH5°*NH°NHos Forms a phepylhydrazone. |
j Mo P+, 205§y M, P*.205°
| G H5+NHp Schiff's base M.P+. 99° HoP+o 990
| NaHSOz Forms & bisulphite compound |
; very slowly. The same
| M.P+. 81° 81°
Thus the compound is 2-hydroxy-l-naphth- |
aldehyde. |
CHO -
OH |

16/
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16. CONDENSATION of DIPHENYLFORMAMIDINE with

B-RESORCYLALDEHYDE.

P-Resorcylaldehyde (2 gms), prepared by
GATTERMANN'S method (Ber., 1899:32:278,) and diphenyl-—
formemidine (4 gms) were heated at a temperature of
110° for two hours., Aniline was liberated., The
requisite quantity of caustic soda solution was added
to the crude condensation product and the alkaline
golution steam distilled. When all the aniline had
passed over, the alkaline solution was acidified,

The acid solution was now steam distilled and an al-
dehyde which proved to be 4:6-dihydroxyisophthalalde-
hyde collected in thé condenser, The yield was 30—

40 per cent of the expected quantity.
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| 17. CONDENSATION of DIPHENYLFORMAMIDINE with
B-RESORCYLIC ACID,

B-Resorcylic acid was prepared according to
the directions given by KOSTANECKI (Ber., 1885:18-
1985)., A solution of 20 gms of resorcinol and 100 gms
of potassium bicarbonate in 200c,c, of water was
warmed in the stesm bath for 1} hours. When the ol
tion was cooled and then acidified, B-resorcylic acid
was precipitated which after recrystallisation from
water decomposed at 2160-217° with evolution of car-
bon dioxide.

A preliminary investigation showed that
when diphenylformamidine and Bg—resorcylic acid in mo—
lecular quantities are heated together at a tempera— |

ture of 1839 carbon dioxide is evolved very vigour—

ously, The crude condeénsation product when worked up
in a similar manner to that employed in the separa-— |
tion of B-resorcylaldehyde, yielded 40 per cent and |
10 per cent of 4:6-dihydroxyisophthalaldehyde and |
p-resorcylaldehyde respectively.

Under these conditions, therefore,

B-resorcylic/
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B—resorcylic acid when heated with diphenylformami-

dine vields B-resorcylaldehyde and 4:6-dihydroxyiscph—
thalaldshyvde., A test tube experiment showsd that

when B-resorcylic acid is warmed with aniline, carbon

dioxide is evolved. g
The condensation was repeated

(1) at a temperature of 1500 and

(2) with boiling butyl alcohol (B,P+.1l16°.) as |

solvent but again carbon'dioxide was evolved and the

only aldehydes isolated were B-resorcylaldehyde and
4:6 dihydroxyisophthalaldehyde.

Therefore, under these conditions, it is
impossible to obtain an acid aldehyde by the con-—
densation of diphenylformemidine with g-resorcylic

acid,
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18, CONDENSATION of DIPHENYLFORMAMIDINE and !

| ETHYL-B-RESORCYLATE,

Ethyl-p-Tesorcylate was prepared according i
to directions given by KAUFMANN and ADAMS (J.Amer.
Chem.Soc, 1923+451744,), It was obtained from B- |
resorcylic acid by boiling it under an inverted con-
denser for ten hours with absolute alcohol, satﬁratedé
with dry hydrochloric acid, The alcohol was then |

distilled off, the residue washed with dilute so—

dium bicarbonate solution and the red oil 80 obtainedé

distilled under diminished pressure. (B.P+.(13-15m.m.)

1700=1759), The distillate'solidified and was puri-

fied further by crystallisation from water and pos-

% gessed a melting point of 69°-700,

Molecular quantities of diphenylformamidine |

et p syt .
Awere heated at a temperature of 1380 for six hours.

No carbon dioxide was evolved, The crude condensa—

tion product had a pronounced odour of aniline. Wheﬁ1
the condensation product was hydrolysed with 50 per |

c¢ent caustic potash solution and steam distilled

aniline/
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aniline passed over, A small guantity of unchanged
diphenylformamidine was filtered off and the alkaline
solution acidified., During the addition of the acid
to the alkaline solution marked frothing (due to the
evolution of carbon dioxide) took place, B-Resorcyl-
aldehyde was obtained from the acid solution in
approximately 20-25 per cgnt vield of the theoreti-
cally expected quantity by the same method as that
employed in the isolation of g-resorcylaldehyde
formed by the condensation of diphenylformamidine and
resorcinol,

By further investigation, it is hoped to
obtain an interesting acid aldehyde by the conden—
sation of diphenylformamidine with ethyl-p -resorcy-—

late.




a.
ISOLATION of INTERMEDIATE COMPOUNDS.

THE DI-SCHEIFF'S BASE OF 4:6-DIHYDROXY-
ISOPHTHALALDEH YDE .

As previously stated, during the condensa=-

| tion of dry or moist resorcinol with diphenylforma-

' midine at a temperature of 100°, a solid product is

é formed after five hours heating. An exsmination of

. the solid product formed in the condensations with

. moist resoreinol showed the presence of yellow needle |

shaped crystals and these have been isolated by the

following method.,

| The crude condensation product was washéd _
three times with a small quantity of aniline in order

i to dissolve out any unchanged diphenylformamidine.

; The resulting produet was found to consist of yellow

| needle shaped crystals which were recrystallised |

| twice from sbsolute alecohol. They melted at 2020-205%.

% These crystals were practically insoluble in water |

E and caustic soda solution but eagily soluble in

é alcohol and ether., On hydrolysis, aniline was libera-

é ted and the resulting produet gave all the resctions |

; of 4:6-dihydroxyisophthalaldehyde (see pp.32. ).

| TIEMANN/
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TIEMANN and LEWY (Ber., 187?-12'2212) prepared the
di-Schiff's base of 4:6~dihydroxyisophthalaldehyde
from a boiling satursted alcoholic solution of the
aldehyde and aniline. The melting pﬁint of the
Schiff's base is given as 1990,
An gnslysis of the intermediste product
proved definitely that it was the suspected di-
Schiff's base,
0.1853 gms. gave 0.5156 gms, COs & 0.0853 gms.Hgoj
This repreéants, C = 75,92, and |
H = 5.16 per cent.
0.2229 gms. contained 0.f02002 gms. N (by Kjeldahl).
This represents, N = 8,98 per cent.

ConH, No02 re- :
20716 ires., G = 75.95,

L

5.07, and

N = 8,88 per cent,

Therefore one of the intermediate compounds
formed on condenging moist resorcinol with diphenyl—é
formgmidine is the di-Sehiff's base of 4:6—dihydroxyﬁ
isophthalaldehyde.

GHgN : CH o\
OH
eH:N -G Hg

Many/



9%.

Many attempts were made to isolate the
intermediate compound formed in condensations carried
fout with dry resorcinol with the object of separstion
:of the corresponding mono-Schiff's base. It was found
'imposaible to obtain a pure product in this manner
because of the similar solubilities of the impurities
;sueh a8, unchanged diphehylformamidine, tarry materisl

- and the Schiff's base in all solvents.

THE SCHIFF'S BASE of 2-HYDROXY-1-NAPHTHALDEHYDE.

The intermediate compound formed by the con-
| densation of diphenylformamidine and B-ngphthol was |
;separatad as follows.

The crude condensation product was boiled
;with alcohol and a small quantity of aniline to keep
éthe unchanged diphenylformamidine in solution. From
éthe cold solution yellow needles separated which were |
; recrystallised sgain from alcohol. They possessed a
émelting point of 99°. GATTERMANN (Ber., 1899°32-284)
éprepared the Schiff's base of 2-hydroxy-l-naphthsgl-

' dehyde by boiling an slcoholic sclution of the aldehyde
; with aniline. The melting point of the Schiff's base
80 obtained is given as 99°, The yellow needles of
melting point 99° isolated from the condensation pro=-
| duet dissolved readily in boiling caustic sode solu-

tion/



95.

_solution and the saniline liberated was steam distilled
off, The alkeline solution was acidified when the

2-hydroxy-l-naphthaldehyde was obtained pure.

An analysis of the intermediate produet
proved definitely that it was the suspected Schiff's
‘bage of 2-hydroxy-l-naphthaldehyde.
| 0.1326 gms. gave 6.35c.c, N, at 10.,5° & 752 m.m.

This represents N = 5,72 per cent.

Cq pHyzNo requires N = 5,66 per cent,
Therefore, the intermediste compound formed
éby the condensation of diphenylformamidine and B-

inaphthol ig the Schiff's base of 2-hydroxy-l-naphthal-
?dehyde.

CH *N-CHg
OH

SUMMARY/
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SUMMARY,

(I) It has been proved by the isolation of the
intermediate compounds from the condensation product
- of diphenylformamidine with moist resoreinol and B-
- naphthol respectively, that certain phenols when heat;
| & with aivherviPernanidine reueh sosoriing o the
j following equation.

phenol + diphenylformamidine

l

Schiff's base + aniline
l, hydrolysisg

aldehyde + aniline.

(1I) By this new synthesis, the following alde- |
hydes have been isolated in a pure condition,

B-resorcylaldehyde
4:6-dihydroxyisophthalaldehyde,
4-me thoxy-2-hydroxybenzaldehyde, |
3-methoxy-2-hydroxybenzaldehyde. 5
pyrogallol aldehyde.
salicylaldehyde.
3=-methyl-2 hydroxybenzaldehyde.
4-methyl=-2=hyd roxybenzaldehyie.
5-methyl-2 hydroxybenzaldehyde.

) 1~hydroxy-2-naphthaldehyde.

) 2-hydroxy-l-naphthaldehyde.

N, P R S — — i — — —
HEO®M-30 o+
H O-—v\-—-’-—t\-.-d-w-_n'-—-—-w_v

Only traces of an sldehyde could be isolated
- from the condensation produet of catechol, quinol,

phloroglueinol,/
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f phloroglueinol, o-nitrophenol, p-nitrophenol respec-

. tively with diphenylformamidine, but the crude con-

% densation product from these phenols, except o-nitro-

| phenol, had a pronounced odour of carbylamine due to |

the decompogition of diphenylformamidine into anilineé

§ and carbylamine, |

05H5-N§\%
CH —> CgHg*NiC + CgH5NHs,

| CgHsNH

5 No trace of an aldehyde could be isolated from the

condengation product of dimethyl resorcinol and

| diphenylformamidine,

(IIT) The formation of 3:6-dihydroxyxanthydrol
in the condensation of resoreinol with diphenylforma-
midine has been investigated and an account of this

is given in Pgrt II. of the thesis.

(IV) The suggestion is put forward that this
reaction takes place between diphenylformamidine and
| the ketonic form of the phenols.
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As already stated, the condensation of raso:

sorcinol with diphenylformamidine might be sxpected

tosgotiin such a mamer that the following three sub-
OH
stances could be obtained.

oH oR OH

OHe CH-OH

OH : oh OH
cho HO

o (@) 5 ()

Actually, p-resorcylaldehyde (1) and the
4;6-dihydroxyisophthal aldehyde (ii) may be isolated |
along with a brown red resinous substance which con-
tained the expected 2:4:2':4‘-tetrahydroxy-diphenjl-
carbinol. This is borne out by the fact that the

addition of slkali to the acid solutions from which
the condensation products had been separated, pro-

duced a marked green fluorescence. This would be |
due to a further change of the carbinol to the cor-
responding 3:6-dihydroxyxanthydmol (iv), during the

process of dsparation of p-resorcylaldehyde.

HO : OH Ho OH HO g OH
— H,0
=
. CH
OH OH
()

i
|
In order to discover whether this actuallﬁ

occurs, it was proposed to compare the known 5:6~di-

hydroxyxanthydnol with the third reaction producte.

The/
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The xanthydwol has already beem obtained from the

corresponding 2:4:2':4'- tetra&ﬁ&aﬁhydroxy-benzoPha—;
none (v.) which is first dehydrated to the 3:6-dahy- |

droxyxanthone (vi.) (Meyer & Conzetti.Bbr., 1897.30. |

971.) and is then reduced to the 5:6-dihydroxyxanthy;

drol. (Kehrmann. A:maleﬂ., 1909.371.387. )

O A
v

(v) (vi)

2:4:2" :4'-Tetrahydroxybenzophenone has

been prepared by leyer & Conzetti (Ber. , 1897.30.971 )

who fused fluorescein chloxide with caustic soda at

a temperature of 2370°-280°.

C Hs2 C, Hs+C0-0H
H ('H——-c/ \o -~
e ‘b 4 |“‘“-c‘Hjc€/ =3 _GHs ce\
(a) Ho Co—o0 CQ\ Hjce/
/"s”.)“'\ /CsHa(OH).z
(bl &0 + 3H,0 +—-—>c‘o\ + ZHE.
63 ¢ Hy (OH),

: |
The yield of the tetrahydroxybenzophenone obtained bﬁ

lieyer/
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XV.—Preparation. of 2:4:2":4"-Teirahydroxybenzo-
phenone.
By Jorx Barpwin SHOESMITH and JoEN HALDANE.

2:4:2': 4/-TETRAHYDROXYBENZOPHENONE Wwas first prepared by
Meyer and Conzetti (Ber., 1897, 30, 971), who fused fluorescein
chloride with caustic soda at 270—280°. The present investigation -
has shown that the method used first by Hoesch (Ber., 1915, 48,
1122) to prepare aromatic hydroxyketones is also applicable to the
synthesis of this ketone.

2 : 4-Diacetoxybenzonitrile, C;Hz(0Ac),:CN, and resorcinol con-
dense in presence of hydrochloric acid. 2 :4-Diacetoxy-2':4’-
dihydroxybenzophenoneimine hydrochloride,

(OAc),CeH,C({NH,HC1):C Hy(OH),,

thus formed, is moderately easily hydrolysed in acid solution to
the expected benzophenone. From the reaction product, resaceto-
phenone, CgH3(OH),CO-CH;, and B-resorcylamide may also be
isolated. The former is produced by the condensation of acetyl
chloride (from diacetoxybenzonitrile and hydrochloric acid) with
resorcinol, and the latter by the hydrolysis of unchanged diacetoxy-
benzonitrile.

The compound described by Marcus (Ber., 1891, 2%, 3652) as
g-resorcylonitrile will not condense with resorcinol.

EXPERIMENTAL.

2 : 4. Diacetoxybenzonitrile (7 grams), prepared as described by
Marcus (loc. cit.), and carefully dried resorcinol (2-5 grams) were
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dissolved in 40 c.c. of dry ether, powdered anhydrous zine chloride
(1 gram) was added, and a slow stream of hydrogen chloride gas
passed into the reaction mixture. Turbidity was apparent after
four hours, and a crystalline precipitate formed almost immediately
afterwards. The hydrogen chloride gas was passed for eight hours
and after that the mixture allowed to stand for another twelve
hours. The ether was then poured off from the crystals and from
it, after standing some days, an additional quantity of the crystals
separated out. The crystals were dissolved in cold water and
precipitated with concentrated hydrochloric acid. The solid was
purified by the repetition of this process at least twice, and after
having been dried decomposed at 195° and proved to be 2:4.
diacetory-2' : 4'-dilydroxybenzophenoneimine hydrochloride (Found :
Cl=97. C;;H;4,04NCI requires Cl = 9-5 per cent.). The hydro-
chloride was hydrolysed by boiling 25 per cent. aqueous sulphuric
acid, the operation being complete in about fifteen minutes. The
cooled solution deposited a syrup which was then boiled with
dilute sodium carbonate sclution for half an hour. From this
solution yellow crystals separated (2 grams) which were recrystal-
lised from boiling water and animal charcoal and possessed all the
properties of the 2:4 :2’: 4'-tetrahydroxybenzophenone obtained
by the method of Meyer and Conzetti (loc. cit.).
B-Resorcylamide—The acid solution from the hydrolysis of the
imine hydrochloride was extracted with ether several times and the
combined extracts were mixed with the ether from which the
imine hydrochloride had separated. When the ether was distilled
away from the extract, a syrup remained from which white, needle-
* shaped crystals were at once precipitated on the addition of water.
This solid was recrystallised from water, when it melted at 22]1—
222°. Its aqueous solution gave a reddish-brown coloration with
ferric chloride. Ammonia was evolved (@) slowly from a boiling
caustic soda solution of the solid, (b) more rapidly if the solid was
first hydrolysed with 50 per cent. sulphuric acid and then boiled
with caustic soda, (¢) immediately when the solid was heated alone.
The compound was classified as P-resorcylamide (Found: C=
55-14; H = 5-02; N = 9:03. Calc. for C,HgO;N, C = 54-90; H =
4:-58; N = 9:15 per cent.). After the hydrolysis of the amide a
small quantity of B-resorcylic acid was isolated from the solution.
Resacetophenone.—The aqueous solution from which the B-resor-
cylamide had been precipitated was extracted with ether and the
syrup remaining after the ether had been distilled off boiled with
dilute hydrochloric acid and animal charcoal. From this solution,
white needles crystallised out which when purified melted at 141—
142° and easily gave a phenylhydrazone with melting point 158°.
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This ketone did not depress the melting point of an authentic
specimen of resacetophenone.

Attempts were made to prepare pB-resorcylonitrile. 2 :4-Di-
acetoxybenzonitrile was boiled with caustic alkali (or dilute sulphuric
acid) of different concentrations for varying periods of time. The
hydrolysed mixtures were extracted with ether and the solid frac-
tionally precipitated by the addition of ligroin. Analysis showed
that the nitrogen content varied with the conditions of hydrolysis
and pure B-resorcylonitrile could not be isolated. The white needles
obtained would not condense with resorcinol under the same
conditions as those used in the condensation of 2 :4-diacetoxy-
benzonitrile.

The authors wish to thank the Advisory Council of the Depart-
ment for Scientific and Industrial Research for a grant to one of
them (J. H.) which enabled this investigation to be carried out.

DEPARTMENT 0F CHEMISTRY,
EpIiNBURGH UNIVERSITY. [Received, November 23rd, 1923.]

Prisrep 18 Grear Britars vy Ricmann Coay & Soxs, LisiTep,
BUNGAY, SUFFOLE,



leyer & Conzetti's method, however, is exceedingly
poor and it was proposed to synthesise the tetra-

hydroxybenzophenone by the following series of re-

actions.

B-Res orcylaldahyde (vii) is first convert;
ed into the oxime (viii.) which with boiling aaetici
anhydride gives the 2:4-diacetoxy-benzonitrile. (ix. )
This compound on hydrolysis should give AB-resarcy-

lonitrile (x.) (Marcus) Ber.l891.24.3651.

QH RS _ covety Sy ‘5

: 0% |

NH,OH Co- CH3 2H0

OH H 0-corCHy

CHoO CH:NOH |
(vii.) (e ) : (lx. f

f
_ |
By the condensation of B-resorcylpnitrile (x.) with|

!
resorcinol in accordance with the general method de-+

vised by Hoesch (Ber., 1915.48.1122), 2:4:2':4"'-te-
trahydroxybenzophenoneimine hydrochloride (xi.) wasz
expected to be formed which on hydrolysis would raa%

dily yield the expected 2:&:2‘:4‘-tetrahydroxybenzo+
| |

phenone.
OH oH oH _ OH :
el e
HCZ NH -Hez
A 1)

OH OH
(0]

This /
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This, when dehydrated, would yield the 3:6~ dihydro-
xyanthone and the latter on reduction the 3:6-dihy-
droxyxanthydrol as shown on page 24 .

In the proposed synthesis, no difficulty

was met with until attempts were made to hAydrolyse

the 2:4-diacetoxybenzonitrile to p-reso reylonitrile ;

0-C0-CH, oH
21,0 e cuj- €0-0H i

0-c0-cH, ' = |
CN N

It was then discovered that the pure g-resorcyloni- |

trile cennot be obtained by this method and the mix-

ture which might contain a little of the nitrile |

i
will not condense in the usual manner. '

Condensation, however, takes place when

the 8;4-diacetoxybenzonitrile is used anmd the inter-i
|
|
phenoneimine hydrochloride (xii.) may be isolated 1131

mediate compound z-é-diacatoxy 2' :4'-dihydroxybenzo-~

a pure condition. ]

0:C0 ¢ty 0:Co-¢H,
P > el S L
£{H “Hce
(2T)

I

This/
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This is hydrolysed™ to the expscted 2:4:2':4'-tetra-

hydroxybenzophenone

0:C0-CH;

OH OH
(@]

i
+ 2CH;CO0H + NH,CR

The 3;6-dihydroxyxanthydrol obtained from

the 2:4:2'34'-tetrahydroxybenzophenone which is
first dehydrated to tha.3:6—dihydroxyxanthone and
then reduced to thé 5:6-dihydroxyxanthydrol showed
the same fluorescence as that of the solutions from
which gldehyde was extracted in the condensation of
diphenylfbrmamidina and resorcinol.

Trom the condensation product of 2:4-di-
acetoxybenzonitrile amd resorcinol resacetophenone
and B-resorcylamide may be isolated. The former

must /

e o}

* Phis fact is interesting since the compoﬁnd 2:4:
6:3'-tetrahydroxybenzophenoneimine hydrochloride

OH

OH NH-HC

prepared by the condensation of phloroglucinol with
sglieylonitrile does not hydrolyse to the expected
ketone owing to protection from hydrolysis by the
three hydroxyls in the ortho position (Robinson.I.,
19282.120.839. )




must result £rom the production of a small quautity:

of acetyl chloride during the synthesis as follows.|

0-C0:CH

3 H
Hee |
yoRonysis 7 + CHp 00 |
D'CO'CHS o.co.(ﬂa .
CN N

This is present under idezl conditions under which
the usual Freidal Craft's reaction takes place.

e &

Hence resacetophenone is formed.

OH H
+cz-fo-cuj 2
. Zﬂ('{z —_— + HQ +z~\"2
H

€O CHy
B-Resorcylamide must result from the hydrolysis of

unchanged 2;4-diacetoxybenzonitrile.

O-CO‘CHS OH
0
Rl G + 2CHyCO-OH
<C0: Cﬂj OH :
CN Co-NH, !

The hydrolysis takes place during the working up of

the condensation product.



- Was supplemented by a quantity obtained by the Gat- j

the method devised by Ziegler (Ber., 1921.54.110.)

7.4

EXPERIMENTAL.

P- RPESORCYL Aldehyde obtained in previous condensation§

termann method (Ber., 1899.32.278.)

Liquid hydrogen cyanide was prepared by

A saturated solution of sodium cyanide and a 60 per

cent solution of sulphuric acid were allowed to drop!
into a small funnel suspended in a one litre flask. {
The hydrogen cyanide evolved was dried and passed

into a 100 c.c. flask immersed in icee.

|
i
|
!
|
1

PREPARATION of the OXIME of B-RESORCYLALDEHYDE}

llarcug. (Ber., 1891.24.5651l.) pB-resorcy-

laldehyde was dissolved in warm water and the re-
guisite amount of hydroxylamine hydrochlodide added.i

After/




8eA

After the addition of a saturated solution of sodium
acetate the oxime was obtained from the cold solu-
tion in approx. a theoretical yield. (.P+.191°) !

OH OH

NHz0H

: -+ Hlo
'OH 'OH

CHO CHINOH

PREPARATION of the 2:4-diacetoxybenzonitrile.

Marcus, (loc.cit.) The oxime was boiled
with the requisite volume of acetic anhydride fox
two hours. The diacetate crystallised £rom the

cold solution and was purified by crystallisatioh

from alecohol. 1. P+.728°). The yield was 70-80 per
cent of the theoretical quantity. |

Co-cH
eoeHs S 3

"co cu,

= + 20,0
ocoens

|
CH:NOH !
. According to Marcus (loc.cit.) B-resorcy-|

lonitrile is produced when the diacetyl deflvatxve_%
is hydrolysed with dilute patash. It separates |
from a mixture of ether and light petroleum in

needle shaped crystals (M.P+,175°). It is readily

soluble in water, alcohol and ether and its aqueous

solution gives a red coloration with Feclg.

A series of hydrolyses on the 2:4-diace-

toxybenzonitrile were carried out but the final
" product in every case gave off ammonia on heating

alone, (a property ascribed to the presence of

B-/



9.A

p-resorcylaumide. Ses pPp.204), a purpie red coloratioﬁ
with Feclz, and melting points which ranged between ‘
175° amd 185°, The white needle shaped crystalline |
substanees were very soluble in water, alcohol and
ether. Analysis of the products obtained from the
hydrolyses of 2;4-discetoxybenzonitrile showed that

|
the expected nitrile could not be obtained puree. }
i

(6 Hsozﬂ requires N=10.58 per cent.

i [
%
HYDROLYSIS AGENT TIME M. P+, PER CENE
NITROGEN.
8 per cent NaOH 2 hrs. 177-178.5° /Al
2 " "KOH 1 hr. 180-182° , 7463
N/10 NaOH 2 hrs. 177° 7.66
N/10 NaOH % bhr. 178-180° . 7 .56
/10 NaOH + hr. 176-178° 7.14
N/10 NaOH $ hr. 176-178° 7436
N/10 NaOH + hr. 176-178° Vele
5 per cent KOH Till oil 180-182° 9.2
disappears
aPProxe.4
mins.

* The hydrolysis product in this case after having E

been precipitated from its ether solution by light |
petrolsum was recrystallised from m-xylene. The mix-
ture softened at 170° became yellow in colour and {
melted at 177°. The hydrolysgés products would not |
condense with resorcinol under the necessary condi-
tions. (See below).




CH,-Co

~ hydrochloride/

e

10.4

As B-resorcylonitrile could not be obtain-
ed, 2:4-diacebtoxybenzonitrile was condensed with ra—!
soreinol according to the method devised by Hoesch,

(Ber., 1915.48,1122.)

g-(o- t'lfa L0 Cl‘fj I&
+ Hee |

NHHd
“‘ng.‘( i
gH OH |

HOESCH SYNTHESIS. 2:4-Diacetoxybenzonitrile (7 gms)

and anhydrow:.8 resorcinol (8.5 gms.) were dissolved

in dry ether (40 c.c.), mixed with fused and powdered
Znﬂlz (1 gm) and a moderate stream of dry hydrogen ;
chloride was passed through the liguid. Turbidity'oi
the solution occurred after Ffour hours and a 0rystal+
line precipitate soon appéareﬂ. After eight hours, |
the current of gas was stopped emd the mixture allow%
ed to stand overmighte. |
The ether solution was decanted off and
the yellow crystals extracted with cold water. Con—’
centrated hydrochloric acid was added to this solu~ |
tion when pgle yellow crystals were precipitated.

This operation was repsated three times and the re-

sulting product which decomposed at approx. 195°
carefully dried over sulphuric acid in a vacuum. AS

this substance was suspected to be the ketimine



hydrochloride having the following constitution

0-€0+CH; oH

NH-HCZ .

a Carius estimation,was carried out which gave the

| Zfollowing result.

0.0696 gms. contained 0.00661 gms. chlorine :

This represents ClL = 9.5 per cente.

G- =H G i = 9, .
17 1606N 1 reguires cl 9.7 pexr cent

Further evidence that the above is the constitution-

‘al formula of this substance is borne out by the fact

that on hydrolysis, as stated later, it yielded the

2:4:8' :4~tetrahydroxybenzonhenone.

0-¢0-CHy OH H oR £
| .

NHHCZ 0
+ ZCHs-ra-ou + NH e,

The hydrochloride thrown out of the eiher
solution was boiled with 25 c.c. of 25 per cent sul-
phuric acid for 15 mins. When the solution was cool-

| ed, a yellow syrup separated out. The acid solution
i was decanted from the syrup and put to one side for
|

a later examination.

i PREATMENT of the YELLOW SYRUP: It was Washad twice
| with water and boiled for half an hour with very di—§
lute sodium carbonate solution. Yellow crystals se~|

parated from the cold solution and were purified by

boiling/
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boiling with water and animal charcoel. The compound
crystallised from water in long yellow needles (1. P+,
192°-194° ), gave a brown coloration with #eCl, and

a p-nitrophenylhydrazone on hoiling an agueous solu-
tion for some time. This indicated the presence of
g ketonic group in this substance.

CONSTITUTION of the YELLOW NEEDIES (M.P+ 192°-194°)

was now investigated.

- AS this compound was suépeeted to be the
8:4:8' ;4"'=tetrahydroxybenzophenone , its properties
were compared with those of the £:4:2':4'-tetrahydro-
zybenzophenoﬁe as prepared and described by lleyer &
Gonzetti (Ber., 1897;30.971) |

The comparison reads:-
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REAGERT DESCRIBED REACTION
2:4:2' 14'-TETRAHYDROXYBENZOPHENONE . PRODUCE

NaOH Dissolves with yellow colour The same
HC1 Precipitates from alkaline solution L
Cone. Dissolves with a yellow colour. 0On i
warming eolution goes colourless & 54

finally darkens, very guickly. On "

cooling & making the solution alkal- s

ine, a deep blue violet fluorescence =5
is produvced due to the presence of »
S:6~-dihydroxyxanthons. : 2
-E‘eCl3 Deep brown coloration .
Solu- HeO: sol. in hot, insol.in cold. =

bility Sol.in E+0H & ether.
M.Pt, 193°-195° : 192°-194

Iixed M.Pt+ 192°-194°

The slow Fformation of the p—nitfophenylhydrazone of
the descriﬁad 2:4:2' :4'-tetrahydroxybenzophenons and
the reaction product is due to the close proximity of
the two hydroxyl groups i.e. an example of steric
‘hindreance.

| in analysis of the reaction produet proved
definitely that it was the suspected 2:4:2':4'~-tetra-
hydroxyben zophenone.

0.0408 gns gave 0.0155 gus Hp0 & 0.0940

gms. GOg.

This /
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This represents C=63.45 & H=4.22 per cent.
G15H1005 requires C=65.45 & H=4.07 psr cent.
The compound did not conmbain nitrogen.
Thus the compound is 2:4:2':4'-tetrahydroxy

benzophenone.

OH on

I
0 =

The 2:4:2':4'~-tetrahydroxybenzophenone was
heated at 210° i.e. in the vapour of boiling O-tolui-
dine, for two hours. The reaction product when recry-
stallised from dilute alcohol melted at 243° and pos-
sessed all the properties of the 3:6~dithydroxyxanthone
prepared by KOSTANECKI (Ber., 1885.£§;1896} & MEYER &
CONZETTI (Ber., 1897.30.971). It dissolved in a caus-
tic soda solution with the production of a desp blue

fluorescences.

1

The 3:6-dihydroxyxanthone thus obtained wasg
reduced to the eorresponding xanthydrol according %o E

directions given by KEHRMANK (Annalen., 1909,371.287}%
The xanthone was shaken with 3 per cent

1

sodium amalgsm in agueous emulsion until therse was a |

¥
i

| strong evolution of hydrogen. During this process thé

solution turned red and showed an intense zreen fluo—|

rescence. The solution was decented from the sodium |

amalgam, acidified with dilute acetic acid whereby

the/
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the S:é—dihydroxyxanthydrol was obtained as a red
powdery mass which did not melt below 300°. The red
powdery mass possessed all the properties of the xan-
thydrol as prepared by KEHRIANN. (Anmslen 1909.37L1.
28%7. )

The 3:6-dihydroxyxanthydrol in alkaline
solution showed the same fluorescence in great dilu-
tion as noticed in solutions from which gldehyde was
extracted in the condensstion of diphenylformamidine
and resorcinol. A very small quantity of the Xan-
thydrol is necessary to show such fluorescence. It
is,thierefore, formed in the condensation but cannot

be isolated because of the reginous substances,

ISOLATION of RESACETOPHENONE.

The acid solution which was decanted from
the syrup when the condensation product of resorci-
nol ané-2:4adiacstoxyben20nitriie had been boiled
for 15 minutes was in tuwrn extracted with ether.
When the ether was distilled away a syrup was left
from which on the addition of a small quantity of
water, a waite solid was precipitated. This was se-
paraiced for further investigation.

The /
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The solution obtained by the addition of |
|

water to the syrup and after the white solid had
been filtered off, gave a p-nitrophenylhydrazone very
readily =nd a phenylhydrszone which crystallised from
very dilute alcohol in yellow needles (IM.P+.158°.)
Prom the fact that a p-nitrophenylhydrazone and a ¢
phenylhydrazone were formed so easily, it was con-
cluded that the ketonie group in this substance could

not be protected to such an extent as that in tha

Z:4:2':4'-tetrahydroxybenzophenons. ;

The solution which contained the ketonie E
substance was, therefore, extracted with ether. Theé
syrup left after the ether had been distilled away |
was boiled with a small gquantity of dilute hydro- :
chloric acid snd animal charcoal. White needle-shap+
ed crystals were so obtained which were recrystallisi
ed from dilute hydrochloric acid when they possessed
e melting point of 141°-142°., This substance readily
gave a p-nitrophenylhydrazone and a phenylhydrazons
(.P+.158°), The compound also possessed the follow+
ing properties:-—

(1) With FeClyz, & deep brown coloration was
obtained.

(2) A nitrogen test was carried out with a
negative result.

(3) It readily gave a p.nitrophenylhydrazone.

(4) It readily gave a phenylhydrazone which
under the microscope had the gppearance
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lhen recrystallised from very dilute alcohol it pos-
sessed a melting.point of 158°. 4in analysgis of the
phenylhydrazone gave the following result:~

0.0529 gms gave 5.40.0. of nitrogen at 15° axd
‘ 729 m.m. This represents N = 11.6 per cent.
From the fact that the analysis gave such a high ni-
trogen content, it was coneluded that the ketonic
substance contained one benzone ring.

The phenylhydrazone of resacetophenonse has

Eeen described by GREPIEUX (Bull.Soc.Chim.1891. (3).6.
154) as pale yellow nesdlés (M. PT158°), exceedingly
soluble in ether and alcohol and coloured brown with
a solution of Eaplg. Then recrystallised from alcohol
he says a large volume of water must be added to the
cold solution. A whitish emulsion is first formed
end from it the phenylhydrazone crystallises out in
pale yellow needles. The phenylhydrazone from the
reaction product possessed all these properties. As
stated previously, an analysis showed the nitrogen
content of the phenylhydrazone from the reaction pro-
duct to be 11.6 per cent.

¢/ 5
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C, 48y 205N requires N = 11,57 per cent.

To complete the evidence regarding the counstitution

of the white needles (M.P+141°-142°) which formed a

phenylhydrazone (M.P+.158°), resacetophenone and its
phenylhydrazone were prepared and compared with the

reaction producte.

PREPARATION of RESACETOPHENONE fox COMPARISON.

This was prepared according to directions
given by NENCKI & SIEBER (J.pr.Chem.l881.23.147).

Glacial acetic acid (1.5 parts) containing resorcinol

{1 part) and 1.5 parfs of ZnCl, as a dehydrating

: |
agent was boiled for a short time. The resacetophe~ |

|
none was precipitated when the mixture was poured into

water and purified by repeated crystallisation from

dilute hydrochloric aeid and animal charcoal. i
A comparison in properties of the reaction 1

product and resacetophehone reads;: -~ 5

REAGENT /




19.A

REAGENT DESCRIBED. RESACETOPHENONE. REBACTION |
: : PRODUCT .
NaOH Soluble with a deep violet The same.

coloration. On long heat-
ing, solution turns a dirty
brown although acid preci-
pitates the ketone unchanged.

#eCly Brown coloration nr

CeHs NH.NH, Forms a phenylhydrazone 1.P+158° 1.P+,158°

1

MIXiD M.P+158°. N=11.57per cent N=11.6%

M. P+ 142° 141°-142°|

| MIXED M.P+ 141°142°

The compound is, therefore, resacetophenone. i

CO-CH‘; .
OH |

OH.
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ISOLATION of PB-RESORCYLAMIDE.

The white solid which was precipitated from
the crude resacetophenone by the addition of a small
quantity of water, was recrystellised from water.
The white needles thus obtained possessed the follow-
ing properties.

(1) Recrystallised from water it melted at
22le=232%, '

" (2) An aqueous solution gave a brown red colo-
ration with FeClg.

(3) A sodium test indicated the presence of
nitrogen.

(4) Ammonia was evolved from an agueous alksline
- solution after long heating.

(5) Uhen boiled with 50 per cent sulphuric acid
Ffor five minutes, making slkaline and warm-
ing, ammonia was evolved moxre rapidly.

(6) When heated alone, zmmonia was evolved
immedi ately.

An analysis of the white nesedlss (I.P1221°-222°)
gave the following resulis.
?‘ﬂ.‘

This represents C = 55.14 & H = 5.02 per

cent. A micro-nitrogen™ estimation gave the follow-|
ing result.
0.01485 gms gave l.16 c.c. at 22° and 757 m.m.

This/

*As this compound gave off ammonis 80 readily when
heated a micro nitrogen was carried out with a view
to ensure complete combustion.
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This represents N = 9.00 per cent.

A Dumas nitrogen estimation gave the fol-
lowing result:-

0.0580 gms gave 4.5c.c. at 19° & 755 m.me.

This represents N = 9.03 per cent.

Therefore the empirical fomula is -
OVHBOSN' which agrees approximately with that of
B-resorcylamide.

0, H,0, N requires G = 54.9, H = 4,58 & N = _9.15%5.

If this substance is B-resorcylamide, the
compound left after hydrolysis should give the specis
fic tests for B-resorcylic acid i.e. a deep red colo-
ration with ?601:, g purple coloration with a little
bleaching solutign, orange with excess. To test,
therefore, this theory a small quantity of the sus-
Pected amide was boiled with 50 per cent sulphuriec
acid for five minutes, cooled and excess of alkali
added. Ammonia came off very rapidly ﬁhen the solu-
tion was warmed. When sall the ammonia had been dri-
ven off the solubion was acidified and extracted with

ether, Hrom the etheresl solution, a crystalline

substance was obtained by distilling off the ethex. ;
This gave the specific tests for g-resorcylic acid ;
as stated previously. l

The compound, therefore, is B-resorcyl-

amide. oH

OH
CO*NHy !



22.A

No reference to this compound having been
prepared previous to this investigation could be
found « . |

The fact that the amide gave oif ammonia
very rapidly when heated glone buf only with diffisul
culty when hydrolysed with alkali may be explained

by the resaction.
H oM
OH
e 0NH Hear =
: e 9 2 ——— E o + NH5
H )
- i
goes easily. |
H OH |
co-l\'Hz co."H‘l
H ‘No_
3NaOH
._————? 5
. + 2H,0
2) - o TNH 28,
CO-NH, Co-oN i

Hydrolysis tekes place slowly owing to the?

well known sterie hindrance effect in such groups.



(1) 2:4:2':4'-Tetrahydroxybenzophenone msy be pre-

(2)

25 «A

S UMMARY.

pared by the condensation of 2:4~-diacetoxbenzo:
nitrile and resorcinolin presence of dry hydro:
gen chloride. The ketone is obtained in 40
per cent of the theoretieal guantity. p-Resor;
cylamide and resa.cetophenone mgy 8lso be iso-

lated from the condensation produci;'.

A comparison of the fluorescences of the 3:6-di-

hydroxyxanthydrol in alkaline golution amnd solt
tions remaining after extraction of aldehyde

in the condensation of resorcinol amd dipheny-

formamidine show that the xanthydroi is produc-

ed during the condensation.




