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It has long been known that such compounds as
acetoacetic ester,c»gcoc_uismclus,benzoyl acetone (HCOCH O CH,
acetyl acetone Cﬂsco-CHibo-c'\-ks' acetone dicarboxylic

ether eHiocHrco CH, . co- - H malonic ester
z ~ 2

-
E?:;"C»"r or, in other words, bodies which contain the

'C.O-C-H:_.Jc,o. group gave conflieting reactions, sometimes
acting as if the group - co.-cH,-co - Wwere present and at
other times as if tlr:)e group -c(ou):cH -co- Were present.
Phloroglucinol - ;’H while formerly accepted as a hydroxy
compound has lately“been included amongst the previous ex-
gmples for reasons that will be brought out later. Lagj)
considered that there was one substance doing duty for two

this phenomenon

structural isomers and gave topthe name tautomeriam,and
accountéd for the peculiarity by the mobility or shifting
of a hydrogen atom.

The question as to whether acetoacetic ether was

of the keto or enol type was & subject of a long discussion
between Geuther who upheld the enol form and Frankland who
favored the keto form. From the constitution of aceto-
acetic ether CH3~w-oH’~-c,o.oc).u;<_—=_> e, TR LR co G Ry

it seems that it ought to be an easy matter to distinguish

(1) Ber. 18,648
03243 59






between the carbonyl and the hydroxyl group, but on
examining the addition products more closely one can

see that the addition can be explained equally as well
with the enolic as with the ketonic form. For an ex-
ample we will consider the addition of hydrocy&nic acid .,

With either formula we arrive at the same product.

e C—”;
c.om + HewN — o, 250
n e
gH W
coo C’_Hs ) CLooe, Uy
. .
' M3 (“‘“}ou
c
T + Her =5 yTew
cH ¥, : CWo
c,ooe,,’_ub_ beo!.’v“s

Thus we see that the data which is obtained may have
a double interpretation which may lead to conflicting
conclusions. |

The enoliec -clw\:cr -co- structure is strong-
ly supported by the ease with which it forms sodium
copper and iron salts. If we assume the ketone structure
for the ester the sodium atom would have to add itself
directly ts the carbon atom. This reaction which at one
time asppeared startling has lost its peculiarity since
Similar condensations have been brought ebout between

sodium and acetylene, Wislecenus, found, however, that

one and only one atom of sodium could enter the molecule.






After replacing the sodium by an alkyl radical the
resulting acetoacetic ether was again able to take

up on atom of sodium. He was thus indirectly able

to replace the two hydrogen atoms by metals. Al though
it is true that the sodium salt is possible it is
highly improbsble that it would attach itself to the
carbon direct when the strongly electro negative oxygen
atom is available. This result favors the enol structure
for the sodium salt CHyc(omna)iCH-CooC M.

It has been found further that with chloroformiec
ester OG- Cooec wg a derivative of the enol form
was obtaiggt)i. Cty. oo cooc mi)! LH: Cooe, Hy and
with ammonia 2nd amines crotonic esters of the general
formule ¢w, C(NA)ieH - ecooe, u,o  resulted. With
Acetyl chloride the sodium compound gives diaceto-

&H’ ~co

scetic ether _,~ .,
3

D cHiwooe, wg which is evidence for
the keto structure. If( I)mwever. the reaction is

2
brought about in pyridine the acetyl derivative of
hydroxyerotonic ester e .co(eco c'f;-l‘g).'(‘,l-l-cooc,_’v\s— is
formed. The results seem to show that the constitution

of the substance cannot be deduced from the nature.of

the #erivatives as the solvent or the reagent itself

(1) J.Prakt.Chem. 37,473
(2) Ber. 21,3307.
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may have an influence on one or the other of the isomers, .
The result of the decomposition of acetoacetic

ether with dilute and strong alkalis favors the keto struc-

ture. With dilute alcoholic’ potash the ether is converted

into a ketone. CHy - Co 'C-H,_:C;o"o A T LK L HyCo CTHy -r(q,j-clHSOH
H t ol +H
With concentrated alecoholic potash it decomposes into an-
\ 1]
acid. CHy-Co \' C (4o - Cowo C, Hy
Ho'! H  Holy

! ’

— ‘o O+ e M
>Z¢4—¢3 + . .r°H

On reduction it gives hydroxy butyric acid C#;LHo# CH -e-00H.
It combines with hydroxylamine to form oximino-

buturic ester which loses alecohol and passes into methyl

' L,
oxazolens. C#; ety Cty
: ‘ A '
oy =5 - b /
c,,ooc P Cooce, # Gli.,_— Co
2"y F S o s

It unites with phenylhydrazine @ #~ N4 - /v A
to form a hydrazone which loses alcohol and passes into

Phenyl methyl pyrazolone.

CHy et (;A-“,
C o .
—+ H o, N HIV e H —> g N NH G Hy— e =&
CHy . L 30 S e — 5 INGH
coo C’.ﬂ",,- Coo %H’~ LH’;C.O

The sodium compound with Iodine gives diaceto-

: ceo- ¢ H o s
sucecinic ether. C5% / 2t

’

CH, - 8 . =
3 eoC.-& C.o-—ai Hy
These are the arguments advanced in favor of

both structures. Acetoacetic ether and hydroxycrotonic






ether mgy be regarded as tautomeric substances. Which
of thé substances is the more stable depends upon the
nature of the solvent and reagents used.

The condensation of acetoacetic ether with
orthoformic ether in the presence of acetyl chloride
is strong evidence in favor of the keto structure.

Diethyoxybutyric ester was the result of the reaction.

%“3 CHry

o M0 ¢ weoe, w o = 0%

LW 0L, A — QAC_i4 -~ A . c
’ L TRy D LY n-:coo e
CH G %o it g
C,OOC,_H: C—ooc.,_us_ .

If, instea.d_ of acetyl chloride, acetic gnhydride

is used the reaction which is typical of the -ce .cw .o -

group takes place. ¢o Co
U o+ Gy th-o Dot u, —> X CHOG W
Sy, W s <
<o (o]

: '

Claisen, concludes that the—oo—‘c', -eco- Wwhich
is present in this substance may play the part of the
= O atom in a carboxylic acid.

The action of sodium compounds of the -Lo-Cwu,-co-
is utilized by Pe:i']]iin to bring about the prdduction' of
eyelic compounds. When sodium malonic ester is treated |
with ethylense bromi-dg, eyclopropane dicarboxylic ester’

L]

results.

(1) Ber. 1902. 35, 2091.
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Ck, B _ G908 Hr—

&/‘,_73‘\/ ~ c. oo C‘)_"ﬁ’—

CIJ”> <C—00"— 2 o +J.-NAB\/*2G2HJ,OH
C44 <LooC o~

Ethylere bromide with acetoacetic ether and sodium
ethyoxide yields acetylcyloprOpane carboxylic ester from

the keto structure , "'>C( e and methyl
" c/aocﬂﬂ

dehydropentane carboxylic ester ffom the enol structure
C_H-,_——OIG CHy
£t Sreoogy)

Michael has according to his positive and nega-
tive theory shown that the sodium salts of the group
;,.-,o-c,,,a.co- condense with unsaturated compounds of the
general formula /T-eH CHXo T C:C-X where R is a
positive or negative radical and X a strongly negative
radical like a carbonyl or a cymnogen group. ilichael

condensed sodium malonic ester with cinnamic ester.

. , ' e —_
C“H,S_cu;cﬁ coa%HJ_._ %HJ—?H C o NMa Oo iﬂd
NacHicooe, #, ), ‘ Ceol(cooe, ),

In this same way fumarie ©<3%4-'Z'“ maleic
‘€00, Mo,

H: c Cooe, y - 47y

(N C» cool, H,~
i o oo,y 8D citraconic “5 <" sondense with the

Aty ~ (.'/ c/ooc’v i_l_‘,.
sodium salt of ?alonic acid.

2

Claisen was one of the first to bring about

(1) J. Prakt. Chem. 35,351; 43,395; 45,55; 49,20;
Trans. Chem.Soq. 1898 73, 1006
(2) Annalen, 218,172.
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condeﬁsation between the group -¢o-cty-<co- and alde-
hydes by the action of Hce . He succeeded in bringing

about a condenstation between acetoacetic ether and acet-

aldehyde .

['/HJ M]

Z—:V + CHaro ——d ;’:c\/‘::,, + /o
"./oo 5y . eoocC, He—

(1)
Later Japp and Streatfeild by the use of ammonia were able

to bring about a condensation between phenanthfaquinone

and acetoacetic ether. -c,(’dl <y
q—H‘r—-C/o 4/500,‘::,/:/_ IC‘HII /C" oo My~
/ 7 -+ Mﬂ— _— “ e o 2 o/
G 4. — co ~ “ooc, M T Y

(2)

It was Znoevenagel who first used the primary and
secondary awines and he found :them to be vary'effecti#e.
A small quantity of the emine was sble to bring sbout a
very extensive condensation. EKnoevenagel explained the
reaction by assuming that the amine first combined with
the aldehyde with the loss of water and the setting free
of an imino-compound. The imido group then reacted with

the -co-cyy-co- bringing about the condens&tion and

setting free the amine which is then able to react with

another molecule.

GHyrC HO + M N s —GHCHIN G H + %O
c,aéafa %de,#_,
it oo Cooc, v
ke o0 H—

(1) Trans. Chem. Soec. 43,27.
(2) Ber 31, 738.






(1)
Dains found that the formanidines of the type

H'C(:,’;’t were very reactive with bodies like maloniec

ester, eacetoacetic ester and was of the opinion thsat

N~ = . '
the groups H-cJ,, _ and — co- Cw,-eco- » were
. Vd -
: - IV
necessary for acetdiphenyl amidine Heel Yocetty  gnve
e

no reaction with malonic ester nor did ethyl malonic
cooc, K-

ester w.c.gu- react with dipheny formamidine.

C —
00y <,

He wasinclined to the belief that the reaction was

first preceded by an eddition thus:

//‘/ K-NrH /)(
FHNH cu=mvF + Hye == >c/wa\ﬁ
> H- A s N

" and this subsequently eliminated the substituted amine
o vHy as follows:

- 4 g
K-n~H Nedior —m TNHCHICT SR mHy
- /v \)/ A

He admits, however, that "the resction has simi-
larity with one 'put forth by Knoevenagel by which com-

H
pounds of the type 7T- 0; react with acetoacetic

A
ether etc. forming compoundsRof the type R ‘¢ ;HN&
with the splitting off of an amine ."
In pursuing these reactions we endeavored to
determine what groups are necessarily present in order

that such condensations with the group-co-ck,-co-shall

(1) Ber 35, 2496.
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take place and teck up principally a further study of

ol a < we
N Aras an ﬂ‘c:NaN

the types H-e
. desire glso to use the easy reactivity of the formamidines
to détermine the structure of several disputed bodies.
Phloroglucinol behaves in most of its reactions
so far as is presently known as & tiihydroxypheé%i Un-

til the synthesis by Von Baeyer by heeting diethyl sodium

f.ooe,_H_,— . 'cooc‘_uJ,
malonate <cwnra with diethyl malonate S$#- the
c""cz"".r C_OQC.zNJ,-

only view held for the structural formula for phloro-

gluéinol was the phenolic structure.

c"rg»o < o _ Cc o

/N
Coo c}prﬁ C Aen C Vo H (.ooe H — cOOC’_HrCNa c /\racooc",«l},-
— ' e HoH
} ! l + 4G
. o

¢ HocO cooGH, o(,\ /C reo,

w CH L S Hy

C oo C’H)_+— /+ ot

On fusing the diethyl phloroglucinoldicarboxlate
with potassium hydroxide the ethyl carboxyl group is re-
vlaced by hydrogen, phloroglucinol resulting.

This reaction leads to the ketone structure

<:>La of phloroglucinol.On examinationof phloroglucinol
in the regular way with hydroxylamine it was found to give

& trioxime .,

co cCivaes
~c e, # N~ cr, .
1= 2 =
TV o —= * /
(224 @ ao qow. e //.1 o+
Sy, ) Coto

(1) Richter Chemic de Kohlenstaff Verbindungen 1906
(2) Ber 18, 3458.
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But on the other hand, the evidence obtained
by the action of phenylhydfazine C Ay Mttty is in
| a-gertain‘sense confusing, or at any rate, not very
positive. Baeyer brings proof that the action of phenyl-
hydrazine is not a hydrazone but a hydrazide of the enol

form caused by the wandering of an H atom.

iolf C e Nhs - NG S
e = + F N NG, = “e <€~
ﬂoC\ Cos Eg_mm'c < ~pyog -"/'wﬂe -
< Pl 4 .
The arguments in favor of the enol structure
(22 coX
2 5" are; its formation of & potassium 881% ol Jonr
o cocsy € s
with xow ; its formation of the ethers"‘ *  with
cAeo Coc iy
potassium hydroxide and methyl iod%ge; 1ts formation
s c.oocC
of a triacetyl derivative “‘O"‘ with acetyl chloride.
CS‘OO cooc.lf’

e~

These reactions, however, may not be a guide to the
original substance as it is . possible that the action
of these compounds msy Bring gbout an isomeric change

from the keto form to the enol form, or vice-versa. It

is generally conceded that the sodium and potassium salts
are in the enolic condition. For this reason sodium could
not be used as a reagent to defermine the structure of
phlorogiuqinol. The carbimides are reagents which seem

to have no effect on the isomeric types. With phenyl

carbimide gu, wicio phloroglucinol conducts itself
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like a trihydroxyphenol yielding & tricarbanilide deriva-

tive which would go to prove that it has en enolic struc-

ture . cor c "ON ”% f:) o
¥c P c g
*;‘f H e — O
noc C o guormvo € SRR oy
Car e

(1)
Michael and Smith in a recent paper with the use

of the tertiafy amines a&s reagents for the differentiation
between stabile enol and ketone derivatives come to the
conclusion that phloroglucinol is on one hand a phenol;
on the other a ketone. =and that its prOperties'aré in har-
~ mony with the conception that it is & hydrogydiketofrihydro-
benzol. This is based on the fact thet it formed compounds
with trialkylemines in apparently the same manner that
other compounds reacted which were bélieved to be énolie.
'The particular compound isolated and analyzed corresponds
however bn1y in a very rpugh way to the following formulsa,
[g4.03), M)y which upon analysis yielded 30,4%; 30.2% in-
stead of 28.6%'&8 required by the formula'. '
Our work goes to show that phloroglucinol reacts

with the formamidines in the following marner.

Qo o« ea /"
WV H L Vg s ce=¢
4 oy -+ j//.nc,/ -—Bum’c = i Lo I o 3 MH, 0
e Jco X A acC co .
c’z— - P ad
SNt an

which is strong evidence in favor of the keto structure.

(1) Annelen 363; 36 (1908)
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In order to study the action of the formamidines
on Phloroglucinol we decided to use diphenyl formamidine

NHGH : (1)
;A@ﬂ-’ This was prepared according to Walther by the
3 i :

HC

action of aniline & Hg—Nn, on ortho formic ether.
Qmpe.reacgion goes with great ease. All that is necessary
_:?fs‘;b'place equivalent amounts of the substances in a

flask attachednto a reflux condenser end heat for 4 hour.
: Thé“ﬁrude product which separates out on cooling is re-
” cry§ta11ized several times from absolute aleohol. 4.P.137°

The reaction takes plece in the following manner:

24 H,— HynNg 1y~

e SINNHE NG
Ve T oG M~ Ha Vg tH,— ~—=> H—C,_A,,qs VS —— HcC +QH"“
N \\IV 73 S
& G By Ha NG oty S Nvoig e T

After purifying the formamidine 2.73 gr. of it
was placed with .63 gr. of phloroglucinol in a flask at-
tached to a reflux condenser and 50 cc. of absolute
alcohol added. After heating for 15 minutes a yellow
precipitate began to separate out which graduglly in-
creased in bulk as the hegting continued. After 3 hours

"boiling the reaction was interrupted, and the yellowish
silky precipifate filtered off. The compound was almost
insoluble in aleohol, benzene, carbon disulphide, ligroin

ether but soluble in chloroform. Reerystallized from

(1) J. Prekt. Chem. 55, 41 (1891)
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chloroform several times and dried on a porous plate it

gave a M.P. 3031 On analysis, .3070 gr. of substaﬁce gave
52 .4 ce.'of N. at 23 C. and 736 M.M. pressure which caldu; .
lates 9.70 %‘N. The percentage composition cofresponds to
the percentage nitrogen (calculated 9.65%) in the compound

formed by the following .reaction. N

s . S
oc co NP~ oc eo
-+ 3H‘$§~ —_— " ﬂ\cc .
- J ~ M s
e csy <% eman” -l NG

- The yield 0f1:3:5 triformanilido cyclohexan—
trione amounted to about 15%. It appears therefore that
in alcohol a considerable amount of phloroglucinol is
ketonized. The marked yelidw color of the compound also
pdints_to a quinoid construction. Our result is a‘further
proof of the presence of 3 keto groups and not one és |
Michael msintains, and affords dﬁothér neat proof of the
structure of phloroglucinol as determined by the action
of hydroxylamine. ,To‘confirm our result we decided to take
up the action of another formanidine, namely methenyl di-

para phenitidine or diethyl ether of 4 oxyphenylamido 4
W GHL O My~

Mg, or-,«,.

oxyphenylimido methane H-eg

: ‘ (1)
This substance was prepared according to Walther by

heating for % hour equivalent amounts of phenitidine

(1) J. Prakt. Chem. 55:41.
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o OH _ 9% 4
Lo Meg S e G with orthofomic ether #-< N
AR 0C2HJ_

in a flask attached to & reflux condenser. The crude

product is recrystallized seversal times from absolute
glcohol until the proper melting point 114° was obtained.
4.22 gr. was placed with .63 gr. of phloroglucinol in &
flask atta ched to & reflux condenser snd 50 cc. absolute
alcohol added. §L
After 15 minutes heating a yellow silky, precipi—\\
tate began to separste. After heating for 2 hours the
reaction was discontinued. This substance was much more
soluble in alecohol then the previous derivetive and was
able to recrystallize from absolute alcohol i.P. 110?
The compound on analysis gave the following result
.2018 gr. of substance gave 13.4 cc. of N. at 22°C
448 MM. This on calculation yields 7.40% of N. The
perceﬁtage composition corresponds to the percentage

(calculated 7.41% N) in the compound formed by the fol-

lowing reaction. P c#
co o P—— S Sere O:c\’H
Kc 4 3 H-e NG e —_ s 34 0d NHELCT -
<A #cl ew
o Jeo € Mo ‘o
"y crel

Nn%ﬁqong

" This result confthrms along with hydroxylamine
the ketone strucfure for phloroglucinol. We are unable

to study the cmdensations of phloroglucinol with the
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many substituted amidines as our supply of orthoformic
ether was exhausted and we were unable to procure any
in the United States market.

Dicyandiamide or cecyanguanidin is formed by the
polmerisation of cyanamide /¥/-ca~ or an evaporation
of the same especiglly in the presence of some ammonia.

Haus gave it the following constitutional formula

/VHz _§ _=-/l\r
N = C ALl

while Baumann thought it should have the following

structure P
wvr ;e DCivwn
NH

On the(o’)cher hand, since it gives a derivative of bi-
1

. gt Ha. i
uanid ﬂ
g e or guanylguanidine Nﬂ:c\/ LNH with

" 5 S ’ g T — PR
riperidine and guenazole NH=Cc ] / with

hydrazine hydrochloride, the following structure has
o NHa

lately been accepted prH=c If it possessed
SNH e~

amino groups it should give condensation products with the

- £o0g #-
carboxyethyl groups of such esters as oxalic ester
_ dooe #_
23
cyenacetic ester &/V-aﬂ’t:(‘/aa Xa's orthoformic ester
oe, -
He -og m— On the other hand if the latter formula were
oCc oo .
25

(1) Ber. 24, 899; Ber. 25,525,
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correct one would expect that it would lose the imide
gronp = N H with the methylene group-co-<+,-co- of
such compounds as acetoacetic ester cH4-co-cr-cooe p
malonic ester & #-0-co.cty . co-oe, y,- or barbiturie

acid g7 — &=

[
5/0 g
/

Heated 2.4 gr. of dicyandiamide with 5.4 gr. of
ortho-formic ester in & flask attached to a reflux con-
denser. If the — ~i_ group were present we would expect
from the previous experiments thet a formamidine would
' form with ease. In this case, however, the formamidine
did not form, which rather condemns the formula
e i 015 |

N = C]'/V/—fz-

Placed .8 gr. dicyandiamide, 1.2 gr. barbituric
acid and 50 cc alcohol in a 1lask attached to a reflux
condenser and heated. If the =am# group were present
we would expect it to react ﬁith the methylene group
- CO-CHy-co- and give us a condensation product.
No compound separated. On eveporating the liquid and

determination
drying, a melting point, seemed to show th=t no reaction
had taken place.

These experiments tend to show that the first

formula is almost certainly inc or'reot, and to throw
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doubt on the others unless it should be that the un-
substituted imid-group does not react with the methylene
group. - The conditions affecting the removal of the
imide group are, as our results tend to show, not yet
completely ascertained.
Barbituric acid has the following structure

NH — o

to e

/\IrH —_— O .
In this substance while the compound contains the group
-€o-c#-ce- it is not a neutral ester such as malonic
ester, or acetoacetic ester, but an acid. Acids as a
rule readily hydrolyze the formamidihes giving the acid
amides. DNevertheless we hoped that it would be possible

to bring about reactions with it and the imino group.

1.28 gr. of barbituric acid was heated with 1.96 gr. of
WM G A '
solution for 4 hour. At the end of this time a white

diphenyl formamidine H-e in an absolute aicoholic

erystalline solid had separated. The élcoholic solu-

tion was tested with bleaching powder and with bromine

giving good tests for aniline, The substance was practi-

cally insoluble in the ordinary solvents and hence could

only be pur{fied by a tedious method of extraction. After
the compound was

repeated treatment with absolute alcoholhfiltered and

dried on a porous plate. A-melting point determination






showed that the body was neither barbituric nor the
original formamidine. An analysis of the substance
gives the following results: .3032 gr. of substance
gave 51.8 cc of nitrogen at 26.2° C and 746 m. m.pres-
sure. On calculation this gives 18.61 % nitrogen which
corresponds with the nitrogen calculated (18.61% nitro-

gen) in the compound formed in the following reaction.

/IYH-— C.—O /NHQH’;‘ ':1,4 g ?o .
. s H
¢o cHa F+H c,\\lv%"- = oo e =cl, TEpgNr,
NH-—c o .S ! Hi“f
MH GO

From this we conclude that barbituric acid condenses
with the formamidines, giving us the derivative of
methylene 5 barbituric acid or phenyl formamido barbi-
turic acid.

To confirm our results we decided.to take up
another fbrmamfiiggmely di para phengziﬁigéﬁigzﬂugu*°%ﬂr

AT SNgr ot U

2.84 gr. of di para phenitidine was heated with 1;28 gr.
of barbituric acid in an alecoholie solution for % hour.
At the end of this time a white crystalline solid sepa-
rated. The alcoholic solution gave a good test for
phenitidine. The suhstance was practically insoluble
~in 811 the common solvents and hence could only be puri-
fied by extraction. After repeated treatment with alco-

it was ,
'h01Afiltered_and dried on a porous plate. An analysis
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of the compound gave the following results: .2858 gr. of
subs tance gave 40.4 cc of nitrogen at 21 C at 750 m.m.

pressure. On calculation it gives 15.87 % nitrogen.

o A L et LA
co SHa A ME e — <o c = c: FNH QU K.
N co %7 © €y Hy- o —to MK G H, O H

‘The % nitrogen is too high for the above compound which
has 15.27 % nitrogen. This we concluded was due to
some occluded barbituric acid Which is extracted only
with great difficulty.

Reverting to Knoevenagel's reactions, the theory
of the mechanism of this reaction is that the primary
“amine forus an intermediste compound containing an imide
group whiéh condenses with the methylene group of aceto-

acetic ester, malonic ester, ete. ete. thus

[FeHe + Mo, u- — ﬂ‘cz,\,c‘”r + Hao
cooc N, ” /Lanc’_[-i.’_

il i —— ,7«6/==-c\

7
e S Ml F G-y

.
=
A€, ~y- coeey Hy- .

Thus the primery 4mine is set free and can bring about
further condensations. Now, if this theory be correct,
then the intermediate compound if isolated ought to con-
dense'with such bodies as acetcacetic ester, malonic ester,
borbituric acid, phloroglucinol and other compounds con-

teining the-to-ca, - co- group. Benzylidene aniline

< M,
~ 3 ‘

o+ - .

Qe Shga - oximes CHel o, Py C = pon 5

hydrazones ¢#_-eZl contain th H c/R that
g #- =g 4, ontain e group ‘Cap e

is to say they contain the imide or substituted imide group

which is supposed to be formed in the intermediate compounds
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which give rise to Japf's and Knoevenagel's reactions.
Accordingly we hoped that phloroglgcinol would give re-
actions with these bodies, the substituted imide group
breaking off with the hydfogen of the-co-cu,-co- group.
The following experiments were made without successful

results; phloroglucinol with benzylidene aniiineg@sﬁai%_;
=4y

phloroglucinol with acetophenone oxime cé,¢2=ﬂ@” 4
phloroglucinol with benzophenone oxime R dit 5

phloroglucinol with benzaldehyde phenylhydrazone
gpé;wmeg.phloroglucinol with giueose phenylhydfazone.
From these results we conclude that the only group that
reacts readily with the group - eo-cs - eo  is B
This work was undertaken at the suggestion
- 0f Professor Sidney Calvert, Professor of Organic
Chemistry, at the University of Missouri. I here wish .
to express my thanks for his kindly interest and éhe-
assistance he has shown me in my work.

Chemis try Laboratory,

University of Missouri.
G S Glril, _












