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3.

Introduction

Oximido carbonic esters, as a class of sub-

tituted derivatives of carbonic acid may be of two types:

o« Ro»&- o7
iple esters in which the two radicals are alike; z—&u
: 1
nd mixed esters in which they are different:ﬂ‘ai'::

he latter class is interesting,since it offers the possi-

:ity of obtaining geometrical isomers, syn and anti
orms. Some work was carried out in this laboratory by
nd Oesper (1lwith the hope of isolating these iso-

orms, end they tried seversl methods of pre jaring

mixed oximido esters, but nd generalﬂsatisfactOry
ure was devised. It was found that the resctions
ed, either did not occur, or, that isomers of the
ixed materials Were produced, or. that unstable pro-
were formed,which could not be isolated.

: It‘seemedfprobable however, that the mixed ox-

,idb carbonic esters might be prepared by the following
hod: the salts of the acylated carbslkoxy hydroximie
vas,~when treated with alkyl halides, might be expected

give the corresponding acyl oximido carbonic esters.

M-0-a-0R Lo-p -
I + R'T — Ro-C-o72
N-0- -, H . + MT
‘ i 67s N'O—%"aﬁdf
O ‘ A

‘}rdi?éis With é1ké11s; the acyl radical might be

inated.
z Io—c,-— ‘ ﬁlo_a__m .
R T R + KoH —s I + CyHr Coor
,\]-O"Q.“Q‘H_f’ 4 N-oH
)
o
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farmation of acylated derivatives of_hydrcxyﬁrethane
s of the possibllity of isomers¢ the oxam form (1)

_d5the oxim form (2]},
, =0—-0R o Ho-L—0R
(1)0=¢-0R po g 0
H=pN-0-¢% Cy Hs Neo-eZehs
he structure of the metallic derivatives. of these esters.

admit also of two possibilities, the one in whieh the
metal is bound to oxygen, the other, in which it is bound
té;nitrogen.

‘}‘ Tafel and Enoch (2)901nted out that the acid
es'yield mercury and silver salts,as might be expected,
iVe repl&cable amido hydrogen atoms, but the alkyl
1vatives obtained by interaction of these salts with

y1 halides, are not the expected nmitrogen esters, but
the corresponding oxygen ethers. The structure of the
ium salt is claimed by Titherley(3)to be that of the
rmal amide, that is, with the metal attached to nitrogen.
‘aﬁtantion is supported by the fact that these sodium
arivétives do not reédily react with alkyl halides, while,
1e sodium atom attached to oxygen of an hydroxyl group
ﬁld,re&dily yiqld alkyl derivatives. ‘'Hence it musi be
posed” states ﬁtherley, "that the above amide sodium
tives are true sodamide derivatives and not sodium
ré'dfithe*type ‘<§;;“_ . Whether the acid amides
Avég;aréitc:be representéd by the constitutional

. YRLO_H or R’MHL | is a question to be

lalned probably only on the lines of tautomerism."
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L (3) ‘ .
Titherleys explanation that the difference in

r of the silver salts prepared by him and of those
pared by Tafel and Enoch is due to a difference in

| | o
ucture, the orange salt being R-CZ-NHAq , the white

:cxinﬁ—‘c-; N 4 has been criticised by Freer and

ﬁgrman.(4) These investigators claim thst the silver

te& have the metal bound to oxygen, the sodium salts

}?he metal bound to nitrogen, and that the difference in
;éﬁio: of the silvér salts of the sume derivative cammot
tt?ibnted to Strnetural differences.

“‘ Further evidence, to sﬁpport the general con-
axéntion>that the salts of the amides have the silver

:é&qm attached to oxygen, &and sodiuﬁ to the nitrogen atom

is given by Blacher€5)comstock and Wheeler,(s)Wheeler and

If the silver salts of the acylated hydroxy-
ganes aré analogous to fhe corresponding amide silver
" then it should be possible to.prepare the desired
ylated mixed oximido esters by similar methods.

The results of the work of Jones and OeSPer(B)

owed the existence of two different types of silver salts
: &aeylated hydroxyurethanes, vigz: yellow and white.

ée‘two forms, under proper conditions, may be converted

ne snother. Both forma,when’pﬁre,are perfectly
Bla and have the same empigical composition. The iso-

i'and,ethylkestérs prepared from the yellow forms of
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"55¢ 811V3T salts, by treatment with the corresponding

 hslides, gave on hydrolysis, products, which indicated
fﬁth&t,the silver atom was attached to the nitrogen in all

{fégses;investigated. The behavior of the white forms of

i;fﬁé silvér salts towards alkyl halides was not investi-
 3$#6&. It was therefore deemed desirable to study the
;;ﬁghavior of the white silver salts towards halogen alkyls,
 in order to determine whether the two forms are tautomeric,

jfar;wnether they are polymeric,

: The subsgtituted acyl drivatives of several hy-
';4faxyurethanes were prepared and studied with the hope
’ that some of these compounds might yield silver salts,
‘fwith the silver attached to the oxygen atom, and thus
1'pf071de a means for preparing the mixed oximido esters.
QThis,paper constitutes a report of the preparation and

7;1nvestigat10n of & series of acyl and substituted ascyl

k';roxyurethanes and their correSpondlng silver salts,
ﬁﬁagéther with the alkyl derlvatlves obtained by treating
,;iﬁe salts with ethyl iodige.

o The bhydroxyurethanes are usually prepared by
,Qtre&ting the corresponding alkyl chlor carbonates in the
'épresenee of moist. ether, with an equivalent of hydroxyl-
 amine hydrochloride or sulfate, and one or two equivalenté

@xespeetively, of an alkali carbonate. The benzoyl esters

féf these derivatives can be prepared in one of iwo ways.
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-method, en aqueous or ethereal solution of the E&drox—
_acid is treated with benzoyl chloridexin the presence
p@ﬁaered potsssium carbonste. In the prepsration of
ﬁisubstituted écyl derivatives, thé sodium salté of the

?bkamic acids are suspended in dry ether and treated

tﬁ an equivalent of the acid chloride. The sodium salts
> the hydroxamic acids ére obtained by treatment of an
a;céﬁblic soldtion of the acid with an equivalenﬁ of sodium
hylate. The silver salts of these esters are precipi-
 d_from an alcoholic sblution of the acyl derivative,
whiéh an equivalent of ammonium hydroxide has been added,
ky‘the eddition of an aqueous solution of an equivalent of
:ver nitrate. When treated in this way either yellow oxr

- gilver salts are obtained. In some cases, on addition
5fhe first portion of the silver nitrate solution, a yellow
_,éipitate forms and this turns white upon addition of the
‘ih&e: of the silver nitrate solution. The silver saits
 §~benzoy1 esfers both yellow and white forms. are |

véxy,sligntly soluble in ether, resdily soluble in chloro-

?@ or benzene,and alcohol precipitates the yellow form
the salt from the solution, regardless of the original
é:iof the salt. The silver salts of the substituted
éo&lyesters which are discussed in this paper, ére only
derately if at all soluble in chloroform and benzene,

ﬁ attempts at purification by recryétallization were

successful. 1In most cases these salts were purified by
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%%gtion;of extraneous matter with ether; It¥ has been
uni‘that the silver ssalts of the meta nitrobenzoyl eaters
uhe‘seﬁéral hydroxamic acids are white salts. When
7 §éndéd in c¢hloroform or benzene/these white salts yield
ygilﬁw solutions. ‘When suspended in ether, they remain |
fﬁﬁehanged. The silver salts of the para nitrobenzoyl

£¢rs of the acids studied, were all yellow with the
 é¢pt1on of the one prepared from isoamyl hydroxamic scid,
ieh precibitated yellow but immediately turned white,

ifeparation of the ethyl esters from the silver salts
?ﬁééamplisbed by allowing the calculated weight of
_ethyl iodide to stend in contact with the silver salt in
;fﬁg‘prasence of dry ether, chloroform, or ligroin, No

Wéﬁiﬁent reaction occurs when the silver salts suspended

in ether. are treated with the calculated weight of
Tﬁéyl-ehloriae. Reaction does occur however, if chloro-
fis used as solvent, and the reacilon mixture refluxed
 8676£&1 days. All the benzyl derivatives, like the
t;hyl esters were aromatic oils at room temperature,
Sﬁéﬁing no tendency to solidify even when sllowed to

k’ a in ice-salt mixtures for several houis. Compounds

| Ro-Gmo7% are known, and are crystalline

i P
; N-0-7= @ Hy .
1ids, while the isomeric derivatives which were isolated

:'e type

'#510118. with no tendéncy to solidify. Hydrolysis data

ndicated, the oils were alkyl nitrogen esters. It was

‘é@edrtnat this distinction between the physical state
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' these isomeric esters would hold true throughout, but

 ﬁas been found te be only apparent, The alkyl esters
gﬁbﬁaiped from several of the silver salts of the pars and

eta nitrobenzoyl esters were well defined crystalline

"plids, but hydrolysis indicated that the alkyl group in
}éach case was attached to nitrogen and not to oxygen. 1t
Qmay be possible, however, that the destinction is real and
iﬁét merely apparent., That is, conditions for hydrolysis

‘eh as temperature, pressure, may not have been chosen

:és to prevent rearrangement of the oximido esters to
flkyl nitrogen derivatives before the hydrolysis actually
}began. Humerous examples of the transference of an alkyl
’ hnp frem an oxygen to & nitrogen atom are recorded in

éfliterature while only a few instances for the reverse
i (9)

3 se are mentioned. For example Hoffman and Olshausen

d also Pemarew(la)found that normal cyanuric esters

@ss into the isocyanuric esters on gentle heating.

_Again,Wheeler and Johnson(1l)showed that imino ethers
;fearrange to alkyl amides on heating with alkyl iodides.

islecenus and Goldschmidt(12)noted many cases in which

Te heating converted the imino ether inte ‘the amide.

,avgral times in the course of this work, the products

 £$§iated from the reaction between the silver salt and

_ethyl iodide, consisted of an o0il which soliditied on

ftaﬁding for several hours in vacue, or on cooling in
n ice-salt mixture, and there is & remote possibility

t this physical transfermation was an external mani-

tation of a chemical rearrangement,
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Entirely different products might be obtained

the silver salts were refluxed with alkyl halide,
5 iiectly, or in the presence of a solvent other than

_ether. The present work with the exception of the prepa-

;Mréf;on of the benzyl derivatives, has been limited to
T;ﬁﬁé preparation of the ethyl esters, under identical
;cOnditions already describeq,i.e., treatment of the
ﬁ éi1ver salts with the calculated amount of ethyl iodide
5

~ether, chloroform, or ligroin, at room temperature
d in the dsrk for several days. Wheeler and Jomnson(13)
f_éiight variations in experimental conditions, obtained

iﬁéithar the alkyl amide or the isomeric imido ester from

the reaction between silver formanilid and ethyl iodide.
ing the silver salt and slightly less then the cal-
:71§tad amount of alkyl halide, in a sealed tube, pro-
&ﬁée& the amide derivative, while gentle boiling of the
wéi&nts in an ether solution yielded an almost theo-
'a:eiical quantity of the expected imido ester. Wheeler,

,jeemmentlng on these experiments says: "These striking

‘;isults show that the method of preparation of a compound
ves nothing in regard to its stwmcture and that argu-
ts concerning structure based solely on the compounds
t1 g:ﬁed in a reaction have no weight. In the sodium salts
fbf,ﬁhe amides, the metal is universally represented as

Eéttached to nitrogen, simply because these salts give
;ﬁnitregen alkyl compounds With alkyl halides. That the

-
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ffmé*g; is attached to nitrogen in these compounds is im=
@éﬁle. The above reactions show that slight changes
in~ébnditions may produce opposite results, and the |
 '}£férence in conditions when alkyl halides act on godium
fs on the one hand, and on silver salts on the other,
lﬁls certa1n1y great--greater at least, than is necessary
;5to produce the opposite results in the ease of the same
iimaterial i.e., the silver salts.”

When the silver salt of benzamide is treated

h ethyl iodide the metal is replaced by the alkyl
,dieal. The product formed is determined by the tem-

j §éiature at which reaction takes place, The substance

: hﬁ%ained at room temperature yields ammonia, and therefore,
 s the imino ester derivative(l). The compound formed
from the silver salt of benzamide and ethyl iodide at 100°C
a'sﬁbstitution‘produet 6f the amide(2) in which the

giygroup is bound to the nitrogen. The hydrolysis of

;,the5two isomers is represented as follows:

i — 0T, H iy
;/I C%ﬂ\N;; +2H¢w——*>éwuc;h4+@ﬁkm4+MH3

L o
I chHsc’;’:.. I\/H CoHs + Hao ——> CHsCZ o + CHeNH,

All the chemical evidence resuliing from the

fjpresent work indicates that there is no structural differenee

i between the white and yellow modifications of the silver
1ts under investigation.  In several cases identical

Troducts resulted from tréatment of the silver ss&lt with
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ethyl lodide in the presence of different solvents, which

vor one or other forms of the silver salt. The white
:Q‘saits investigated, do not revert to the yellow form in

‘g;tbe presence of ether., Since they are only moderately

luble in chloroform and benzene in most cases, molecular
- welght methods cannot be employed in determining whether
~the two forms of the silvér salis are polymers. Some

'molecular weight vdlues were determined on the silver

élt of the benzoyl ester of carbamyloxy hydroxamic'acid.
e results of both ebullioscopic and cryoscopic methods
fﬁdiCated associastion of two or more molecules of the
'sélt and furthermore, the values of the molecular weights
i;c:eased with increasing concentrations of solutions.
yﬁile this data has not been regarded as conclusive,
’idenee of polymerization, yet it may be considered as

pporting in & general way the results of the present

It may be possible that the sodium salts or
  perhaps other metal salts of the acyl dervivatives, such as
 5the barium, zine, cadmium, &nd lead salts may yield the
zrespondlng alkyl oxygen derivatives, and these salts
‘fbe studied later. Attempts will also be made to

‘ eyare the higher carbalkyloxy hydroxamic acids containing

,larger aromatic radicals such as triphenyl methyl,

ndiphenyl methyl etc., in order to study the effect of such
roups on the relative stability of the white and Jellaw

orms of the silver salts. It seems highly probable
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kvfthe two forms of the silver salts may be two physical

ifications of the same substance, or pdlymeric forms. -

BExperimental Part.

A, Derivatives of Carbethoxyhydroxamic Acid.

- "”c =0 Hs Carbethoxyhydroxamic 4cid. Sixty-two grams of
"N-G'}l :

ﬁthiﬁ acid were obtained from 56.7 grams of hydroxylamine

°Balfate and 95.4 grams anyhdrous potsssium carbonste, by

:méthod described by Jones. (14)
k H’ The Benzoyl Ester of Carbethoxyhydroxamic Acid. (15)
fTweﬁ;;tgg;ézﬁghd seven tenths grams of & colorless oil
L th a strong odor of benzoyl chloride were obtained from
réms of carbethoxyhydroxamic scid, and 16 gresms of
0yl chloride, dissolved in ether, when treated with
‘grams potassium carbonate. This was not purified or
‘yzed but converted into its corresponding silver salt.
T N The Silver Salt of the Benzoyl Ester of
55#%@3&5@&%%§§am1c Acld.(lﬁ) Thirteen grams of the benszoyl
r dissolved in alecohol, neutralized with ammonium
ioxide, and an aqueous solution of 10 grams of silver
ate produced a precipitate of the yello& silver salt.
r recrystallization from cbloroform and alcohol 14

;grams of the pure salt were obtained. On anslysie the

1 llowmng data was obtained.

(1). 0.2996 grams salt gave 0.1019 grams Ag.
(2). 0.3042 " mooo"o0,1081 " v, |
. for C H,0,N Ag: Ag, 34.15. Found: Ag (1) 34.08, (2) 33.9%
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?*axfémpts were made to convert several gramsrof,this salt

Q its white modification by careful heating, but the
ults were unsuccessful. Even when suspended in absolute

 alcohol, reduction occurs. Ittwas hoped that the latter

thod would yield the white form of the silver salt.

‘ ;;ad OCEHJ' The N-Benzyl Derivative of the Benzoyl Ester
;C H~ M-o-a 04 H
o% Carbethoxy droxamic Acid. 12 grams of the silver salt

ﬂqana~4.8 grams of benzyl chloride were allowed to stand in

7~§Eéfpresence of 100 c.c. chloroform in the dark for two

ks. Only & small smount of silver chloride having
fggﬁed the mixture was refluxed gently for 40 hours, after

lJWﬁieh reaction was complete. After removal of silver

' chloride and chloroform, & light yellow residusl oil weigh-

;;ing_lo.v grams was obtained. After heating over a water

xh, under diminished pressure to free it from traces of
‘1#ent, it was subjected to anslysis, the following data
iéfdbtained:

AO.2828 grams gave 11.5 c.c. N, at 27° and 746.7 mm.

i Cale. for G H,0,N: N, 4.68. Found: N, 4.44%.
‘is oil gave no indications of solidifying, even when kept
Bame‘time at -5°C. It boiled at 172 - 175° at 55mm. |

h‘slight decomposxtion.. It has & peppermint-like odor,

L“is soluble in ehloroform &and alcohol insoluble in ligroin

hand water, Attempts to prepare this derivative with ether

18 solvent were unsuccessful.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



15.

-?rha,
teen grams carbethoxyhydroxamic¢ acid dissolved in

The Sodium Salt of Carbethoxyhydroxamic Acid.

olute alcohol and treated with an alcoholic solution of

an equivalent quantity of sodium ethylate. A white

%'erystalllne precipitate separated on standing. After dry-
f,né in a vacuum desiccator, analysis indicated the sodium
  ¢6ntent to be low. The salt is very hygroscOpic, and after
ffdrying in a desiccator containing phosﬁborus pentoxide

l~nﬁ§il constant weight had been obtained, the following

alytical data was obtained:
| (1). 0.5412 grams gave 0.2916 grams Na, S0y .
(2). 0.5296 .7 v 0.2909 "

Cale. for C H, O ENa:Na, 18.0. Found: Na (1) 17.45, (2) 17.78°),
’ 7 (1 )descrlbed the hydrated form of this salt. It is
é,sligntly soluble in alcohol, very soluble in water,
 insoluble in ether and ligroin,
M—Oc
o ’H5 The para Chlorbenzoyl Ester of Larbethoxy-
hydroxamlc Acid. Seven grams of the powdered sodium salt

5were suspended in dry ether and ireated with an ethereal

;féélution of 9.6 grams of para chlorbenzoyl chloride.

”é?ion takes place very readily and it was found best to
d{fhe solution of the acid chloride in small portions,
iing the resction mixture with running water. After
' é£anding two days, the sodium chloride was removed by

_ filtration, end the ¢ther distilled off. A light yellow

'°il remained, which solidified on standing over night
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iﬁ~&n,&xhausted desiccator. The product was recrystallized

om ether and ligroin, and melted at 75.5 -76.5° C.

' Yield 9 graus.

|  0.2224 grams gave 11.8 c.c. N, at 26°, and vzv.smm.
 Csle. for C,H,0,NCL:N, 6.75. Pound: N, 5.75%.

. This derivative is soluble in ether and alcohol, insoluble

;f i$‘1igroin and water,

}ﬂfi%ffOC‘Hs The Silver Salt of the para Chlorbenzoyl Ester
Ay Neo-ez2 e

~of Carbethoxyhydroxamic Acid. 8.5 grams of the ester were

diséelved in alcohol, treated with an equivalent quantity

~of ammonium hydroxide and an aqueous solution of 5.9 grams

. silver nitrate added. A bright yellow precipitate of the

L;¥siiver salt is obtained. This wag separated by filtration,

;ff§63hed well with water, and dried on a porous plate in
{ ;§#¢ho. While drying, the yellow sslt changed rapidly to

f“@hite through out the entire mass. The dried mass was

tracted with ether to free it of any ester which had
;fjﬁét;reacted. Yield 10 grams. On analysis the following

 results were obtained:

(1). 0.2037 grams gave 0.0624 grams Ag.

: (2). 0.3318 " * o 0.1016 " ¥

5¢aie. for ¢, H,0,NClAg: Ag, 30.78. Found: Ag (1) 50.65%‘
1 ' (2) 30.68%
[ @his salt melts &t 210°C with decomposition. It is
;féiightly goluble in chloroform and benzene, insoluble in

fgligroin, ether, carbon tetrachloride and water.
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, A The N-Ethyl Derivative of the para Chlorbenzoyl
m0-eT CyHon.,

gr of Carbethoxyhydroxamic Acid. Ten grams of the
~white silver s&lﬁ,suSpénded in snhydrous ether,together
 with 4.5 grams ethyl iodide were allowed to stend for

‘ era1 days,in the dark. The silver iodide was removed

by filtration, ether distilled off, and 6.5 grams of &
 pale yellow oil remained.

‘ 0.4133 grams gave 20.6 c.c. N, at 29°C and 739.7 mm.

Cele. for C,H,O0,NCl: N, 5.16. Found: N 5.33%.

,gé product has & spicy odor, and gives mno indications of

1idifying even when cooled in an ice-salt mixture for
 ééme£time.
' Hydrolysis of the above'H~Ethy1 derivative with

Hyd

‘ﬁﬁedeith 12 c.c. of concentrated hydrochloric acid in

:0chloric Acid. Two grams of the above yellow oil were

_éealed tube for one week at 105°C. Carbon dioxide and

ethyl chloride escaped when the tube was opened. The .

_nfénts'of the tube were extracted with ether, and the

‘gidue obtained from the ether identified &s ps:r& chlor-

benzoic acid. The agueous solution was evajorated in a

ém bath, until a dark yellow oil remained. It was
ntified as B-ethyl hydroxylamine hydrochloride by
aﬁnéénsing it with pare nitrobenzaldehyde. The condens-
lébatiéh product on recrystallization from ether and ligroin
| melted at 183 - 124° C which is in agreement with the

e . 19
Yalue given by Hantzsch(la)and Behrend and Leuchs‘ ) for

| - fey
thyl p-nitro isobenzaldoxime [j]

: (o]
H-‘@.—QM'QzHS
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herefore tbe ethyl group was bound to nitrogen, since
; roxylamlne would have been produeed by the hydrolysis

. 9£ the etboxy derivative. The hydrolysis may be
k represanted asg follows:

: ce,
"at 0T, Hf

+
’; + Hy0+z2HCL—> Co, + & Hs R E{’D
o~ N-0-e=e, i, ee o
+ CoHgNHOoN . Rel |

O=C- OVCZHS The

M- . N-0- e:,.@_eg NO, :
hydroxsmic Acld. Five grams of sodium salt,suspended in

meta Nitrobenzoyl Ester of Carbethoxy-

pydrous ether, on treatment with 7.3 grams meta nitro-

. Eéﬁzoyl chloride gave affer standing for three days,s light
5 3§11ow oil which solidified on standing for several hours.

ff@ﬁis we.s recrystallized from ether and ligroin, and melted

f gi’88.5 - 89° C. Yield 6.5 grams.

/21;,’ 0.7349 grams gave 0.0977 grams NHs

 cale. for C,oH,00N; N, 11.03. Found : N, 10.95%.

if@hérestar is soluble in ether and alcohel, insoluble in

ligroin and water,

~ p:?x%ﬂaH: The Silver Salt of the mets Nitrobenzoyl Ester.

T s .
G N (= (P2 0 . :
'vfM 0:¢ Qﬁ@”éﬁ? grams of the ester,dissolved in alcohol,

 :e:treatea with an equivalent qﬁantity of ammonium

,afoxide and an equivalent of silver nitrate. A heavy

i\wﬁite gelatinous precipitate of the silver salt was
f,éﬁtaihed. After washing with distilled water and drying

f ih,an amber desiccator, the dry salt was washed with

v"ethﬁr and again dried. The following results were obtained
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 éng1ysis:

r(1) 0.1135 grams gave 0.0335 grams Ag.

o (2) o0.1020 " " 0.,0300 " "

“acélc. for C,H,O,N, Ag: 4g, 29.89. Found (1) 29.60% ig.
L C(2) 29.41% Ag.
fhé-salt melts with decomposition at sbout 204°C, It is
T ~‘":,,',sl'igh’cJ.;y‘ soluble in chloroform and benzene yielding a

;5!Q;yéllow,solution, insoluble in ether and ligroin.

‘kigfggeqczuy (a) The N-Ethyl derivative of meta Nitrobenzoyl
fé,@zaﬂ4quster,. 9.5 grams of the silver salt suspended
win'ligroin and 4.1 grams ethyl iodide gave after standing
fin7the dark for three weeks, 3.7 grams of & light yellow
"ifyéil which solidified after standing seversl hours. Re-
? rysta1l1zation from ether and 1igroin yielded crystals
whlch melted at 67.5 - 68.5° C.

’ 0.1496 grams gave 13.5 c.c. K, at 87° C, and 744 mm.
Cale. for C,H,0,N: N, 9.93. Found, N 9.81%.

kJ,Thié derivative is soluble in ether, ligroin, insoluble in
 fwa§er.

o Hydrolysis of (a)iyielded B-ethyl hydroxylamine
fﬁ;eh was identified in the usual manner by condensation
5%h‘para nitro-benzaldehyde. Tﬁereforé the alkyl group
isybound to nitrogen and net to oxygen.

j  0= ?'OC 2 Hs (b) The N-Ethyl derivative. Same as in (a).
"H*NL 1“*#@%7 grams of white silver salt were susPended in

1hloroform and treated with 3 grams ethyl iodide. The
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- ehloroform solution was yeilow at the beginning of the
‘: ¥§éction. After standing for ten days, 3.5 grams of a

dark yellow 0il were obtsined. This solidified on stand-

,ing; and on iecrystallization yielded & mass of white
?,c:yétals melting at 67°C. This is in agreement with the
&elting point of the product obteined in (a), and hence
~is identical with it. It was hoped that the reaction of
f,’thé silver salt in the two solvents would yield different
,;'prdducts |
| —d otT, L{; The . para‘Nitrobenzoyl Ester.
, ‘ “ "” El % —@Puﬂb 11 grams carbethoxyhydroxamic acid and

'19 4 grams para nltrobenzoyl chloride were dissolved in

ether. To this mixture 7.3 grams powdered potassium
‘,éarbOnate were added in small portions. After standing

 for several hours, potassium chloride ahd ether ﬁere re-
i;)mt}:y‘ed,and & 1lizht yellow o0il remained which solidified

' a£tér standing for several hours. The yield,afler re-
jcrystallizafian from ether and ligroin,was 1% grams. kn
,“anﬁlysis of the ester gave the following data:

S 0.0911 grems gave 9.0 c.c. N, at 259 ¢ and 744.4 mm.

~ Cale. for C,H ON,: N, 11.03. Found, N 10.85 %.

 This derivative is soluble in ether and alcohol, insoluble

in water and ligroin. It melted(at 92°C.

' 0:6}- 0C 1 Hs The Silver Salt of the pars Nltrobenzoyl Ester.
:‘%%"N‘o'ciﬁkﬁwdQ_ll.e grams of the ester dissolved in

&°alcohol, treated with an equivalent quantity of ammonium

£ hyﬁroxide and an aqueous solution of 7.8 grams of silver

 fﬁitfate. The yellow silver salt obtained, was dried in
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_amber desiccator, and then washed With ether. Yield
“%jgrams. |
: (1). 0.2232 grams gave 0.0678 grams Ag.

: (2). 0.236¢ " " 0.0713 " ",

w,;#iéf,for ¢,H,0,N Agz Ag, 29.90. Found (1) Ag, 30.35%
(2) ", 30.28%
: f$be salt is insoluble in chloroform, benzeng, alcohol,

[*ébrban tetrachloride, ether -and water.

ff‘Q46? OTLHS The R-Ethyl Derivative of the para Nitro-
‘#M»o G’@@H4N0 benzoyl Ester. 14 4 grams of the above
;ﬁ,silver salt suspended in ethﬁr were treated with 6.2 grems
 ethyl iodide. After standing in the dark for seversl days,

l:reactlon was complete and B grams of a 1light yellow oil

w&re‘obtained. Attempts to solidify this oil by cooling

re unsuccessful. When subjected to analysis the follow-
‘é data were obtained:

S 0.2956 grams gave 25.9 c.c. Né-at £24°C and 743.6 mm,
' ”:Ycalc. for G,H,0,H,: N, 9,93, Found N, 9.66%.

- B. Derivatives of Carb n-propyloxyhydroxamic Acid.

 0 d, oeg Hy () Carb n-propyloxyhydroxamic acid. 52 grams
H:-M-o7( ’
fhlqr carbonic n-propyl ester, 34.8 grams hydroxylmmine

fate and 58.5 grams potassium carbonate produced 43.1
(20)

gxams of the scid, by the method described by Jones

;7?fer the preparation of oxyurethene. Like the isomeric

(21)

ppropyl derivative which is described by Jones and Qesper
ﬂis an oil.
The Benzoyl Ester of Carb n-propyloxy-

droxamic acid. 10 grams of the &acid, 11.8 grams redis-
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1@& benzoyl chloride were dissolved in ether, to which

_87grams powdered potassium carbonate was added in small

: péftions. After standing over night,the potassium chloride
i:gpa*ether were removed snd 17.8 grems of & yellow oil were
 }@§fgined. It contained some benzoyl chloride as evidenced
ffb& its odor. Attempts to solidify the oil were without
; énccess. It is soluble in ether, alcohol, insoluble in
jfligiain and water. The oil was not analyzed but converted

*5T5tc,the silver ssalt.

;pgs?-0c5H7u~> The Silver Salt of the Benzoyl Ester.of
~Qi&LﬂN—£%-%—~GéH5' 17.2 grams of the above ester were
fi&iééeived?in alcohol, neutralized with ammonium hydroxide,
24aﬁd‘a solution of 13 grams silver nitrate added. A heavy
Q{ﬁéilow precipitate which had fqrmed, was washed with
;?digtilled water and dried in an amber desiccator. The

j;ébloieform_extract on cooling inm an ice-salt bath yielded

_,_f?addition of cold ligroin light yellow needles. Yield
 ?i§;8ramS- An snalysis of the yellow salt geve the follow- -
; ihg_data:

1; "’ 0.3181 grams gave 0.1035 grams Ag.

ﬁ"'wféalc. for C,H_O,NAg: Ag, 32.67. Found Ag, 32.54%.
éfsalt when warmed to 132 - 133°C changes to the white

 form. It melts with decomposition at 174 - 175°C. About
i@lﬂg:am'whsn heated in a bath of boiling water, under

fgiiminished pressure for several hours changed completely

fﬁ[the white form. An analysis of the white modifieation
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;"i‘,v’y‘j‘.eldea ‘the following results:

= 0.2187 grams geve 0.0715 grams Ag.
| Calc. for C,H O NAg: Ag, 32.67. Found Ag, 52.69%.
ifAttempts to éonvert large quantities of the yellow salt
J;;@to the white form by the above method wWere unsuccess-
f%ful. The silver salt of the isomeric ester isolated

(22)

and described by Jones and Oesper melts at 144 - 145°C,

~ and shows no transition point to a white form.

55555%"015P%7u~3 (a). Ethyl derivative of the Benzoyl Ester.

e,u,-N-0-c22¢, [, 4 grems of the yellow silver salt
:?guapended in ether, were treated with 1.9 grems ethyl
jodide. The reaction mixture was allowed to stamd in the
w;dark several days until reaction was complete. After
‘eeveral hours contact with the halide ether solution, the
,féilver salt turned white. The white solid could not have
[th@n the silver helide, for a portion of it when treated
"Qitb dilute nitric acid, dissolved. 2.4 grams of a light
yellow'oil were obtained, which gave the following
analyticsl data:
| 0.3451 grams gave 16.8 c.c. N, at 26°C and 745 mn.
~ Calc. for G H,0N: N, 5.57. Found N, 5.33%.
The oil has & characteristic spiecy odor, and on hydrolysis
fiyielded B-ethyl hydroxylamine, indicating that the alkyl

'fgrbup was bound to nitrogen.
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: ??=?"0C5*HL“0 (b). Ethyl Derivative of Benzoyl Ester.
’ Qﬁ*'L'o“effher same as (a), but piepared from the
Vfﬁnite salt. 8 grams of the yellow silver salt were sus-
¥pended}in absolute alcohol over night. After that time,
?it;waé found that the salt had entirely reverted to the
Wwhite modification. It was filtered off, washed with
 diéti11ed water. and dried in vacuo. The white salt was
;then suspended in 1ligroin and 3.8 grams of ethyl iodide
;égded. 5 greams of a light yellow oil with a spiéy odor
jﬁeie obtained.

" 0.3288 grams gave 17.5 c.c. N, at 26°C and 737.6mm.

Calc. for GBH7O4N: N, 5.57. PFound N, 5.76%.

This derivative on heating with hydrochloric acid in a
_sealed tube gave B-ethyl hydroxylamine hydrochlocride just
:as did (a) on hydrolysis. To eliminate any doubt that the
P?hite silver salt had been the reactant in‘both cases,
;éince the products in (a) and (b) were identical, the
 $§me derivative was prepared in the presence of chloroform
,fas a solvent which stabilizes the yellOW’salt.
 0=C8-0z3d7 ) (e). Ethyl Derivative prepared as in

S T _0
'Qiﬁf’"'o'ai-G‘Hg' () and (b) using chloroform as solvent.

_ 3 grams of the silver salt and 2.5 grams ethyl iodide
éﬁiésolved in chlofofarm yielded 3.7 grams of a light yellow -
0il with & spicy odor.

0.2992 grams gave 14.4 c.c. N, at 27°C and 743 mm.

.. Cale. for C.H.O/N: N, 5.57. Pound, B, 5. 238%.
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s‘eil 1ike the product obtained from (a) and (b) on
ralysis yielded B-ethyl hydroxylamxne. Hence it is
;,concluded that the two forms of the silver salts are

wwike structurally.

- f;a-m:3H7¢ug Sodium Salt of Carb n-propyloxyhydroxsmic Acid
17@¥Q;M_4rk4_ 20 grams carbpropoxyhydroxamic were
;;aissolved in absolute alcohol and treated with an alcoholic
1 9é1ﬁtion of sodium ethylate prepared from 3.9 grams metallic

}faédium. On standing for some time & heavy white precipitate

i séﬁarated. After drying on & porous plate over phosphorus
_ ﬁtexide, it was analyzed. 7Yield 18 grams. |
| 0 6242 grams gave 0.3313 grams Na 2504+

Calc. for C Hg O, lNa: Na, 16.3. Found Na, 17.2%.
ff?his result is not unsatisfactory, since no method of

*gpurlflcation was attempted. The value is preobably high,

aué to the presence of a small quantity of sodium ethylate.

{H;O' Q- 0:347LM4 The meta Nitrobenzoyl Ester.
W N-o- Qw_e6y4po 8 grams of the above sodium salt sus-
ffpended in ether, were treated with 10.5 grams meta nitro-

;pﬁénzoyl chloride. After standing for four days, & light

1ldw 0il was obtained which solidified on standing.

: lﬁ;grams of the pure material melting at 59+60°C, were
E%@ptainad after recrystallization from ether and ligroin.
e 0.1524 grams gave 14.3 c.o. N, at 27°C and 750.5 m.

- Cale. for C,H O/N : N, 10.45. PFound, N 10.30 %.
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—? -0T3H7Ue)  Silver Salt of the meta Nitrobenzoyl Ester.
g .0 |
'Q%0~@5-GQH4ANQ_11 grams of the above ester dissolved in

aleohol, when treated with the equivalent of ammonium

"ﬁydrdxide, and an aqueous solution of 7 grams silver nitrate
ibduced a heavy whité precipitate. .After_drying on a
porous plate in vacuo, the salt was extracted with ether,
;ééain,dried and analyzed.

o 0.4083 grams gave 0.1158 grams AR.

 Cale. for C,H,0,N,Ag: Ag, 28.77. Found Ag, 28.36%

Jé'salt is moderately soluble in chloreform, giving a
?yellew solution, slightly soluble in benzene, insoluble in
?ether. White salt gives no indications of changing to the
iyﬁllow form on heating or in the absence of & suitable
solvent. |

o0=C 4-0'53‘;-/7 () .(3). N-Ethyl Derivative of the meta
:fé‘?‘-HS"A"-D'c.’:o@b#,/A)oz_ Nitrobenzoyl Ester. Ether as solvent.
€§:5jgrams of the silver salt suspended in ether were treated
;&&fh 2.3 grems of ethyl iodide., 2.7 grams of & light yellow
‘611 were oblained, which solidifled on cooling. Recrystall-

iization from ether and ligroin yielded a white mass of

{Q;'Sfals which melted at 37.5 - 38.59C.

0.1742 grams gave 16.3 c.c. N, at 28°C and 738.2 mm
 Cale. for C,H,O,N : N, 9.46. Found N, 9.42%.
f‘agcl—0q3H7tmd (b). The Ethyl Derivative as in (a)

f‘@zH{ N=0- c:_.eé;./#/do Chloroform as solvent. 6.2 grams of

?the 811Ver salt suspended in chloroform were treated with
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 grams ethyl iodide. The reaction mixture waes allowed
stand for several days. 3.8 grams of a dark colored
ii Whieh solidified on standing over night, were obtained.

; portion of the crystals obtained were spread out én a

§¢;¢us plate and dried. The melting point of the dried
 crystals was 37 - 38°C which is in agreement with the
3 melting point of the product obtained in (a). The major

7}pb;tion of the product obtained in (b) was recrystallized

from ether and ligroin, and the melting point of the pure
.terial was found to be 37 - 38°C. A mixture of the

:_q;ystals before recrystallization in (b) together with

i[éame/cf the product described under (&) melted at the same

ﬁ;;gmperature. Hydrolysis of the product obtained in (D)

 gave B-ethyl hydroxylamine. This proved that the alkyl

 :anp ie bound to the nitrogen atom. Since it has been

;h'wn that the products in (a) and (b) are identical,
, ﬁqllows that the structure of the silver salt, both the
ijgllgw and the white form is the same, provided that

?}diréct,repl&cement of the metal by alkyl group has occurred

’”iﬁ,(a) and (b). The conclusion is supported by the data

obtained for the structure of the silver salt of the

f benzoyl ester of n-carbpropyloxyhydroxasmic acid, which has
;;éiééady been discussed in this paper.
fij =?«-Of5¥7uw, The para HNitrobenzoyl Ester.

‘_‘;:;,f;_{—-w—-o~a’.:..;@6g¢ﬁj‘,20 grams of carbpropyloxyhydroxsmic acid

ﬁ”gn§'15-6 grams para nitrobenzoyl chloride were dissolved
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éfher and 5.8 grams powdered potassium'earbanate wes
ﬁgd to the mixture in smell portions. After standing
H?fnight, the reaction mixture was worked up &nd a
f 1ight yellow o0il remained, which solidified on standing.
i Ehézystallization from ether and ligroin yielded 10 grams
 of the ester, which melted at 75-= 76’ C.

| 0.2055 grems gave 19.6 c.c. N, at 27°C and 745. 5mm.
, ,ficalc. for C,H,0,N,: N, 10.46. Found N, 10.40 %.
V“Ja ;d.—<n:3ﬁW‘A~; The Silver‘Salt of ihe para Nitrobenzoyl

| QL'M‘O”ﬁngHQNOEBter' 7.6 grams of the above ester
.ﬁﬁisaolved‘in aleohol and neutralized with ammonium hydroxide,
“ ve on addition of an aqueous solution of 4. 8 grams silver
ifnitrate a ‘heavy yellow precipitate. The dry salt was
:;yaaned with ether, again dried and analysged. Yield 10 gréms.
‘ fM O, .3418 grams gave 0,0976 grams Ag.
f ffﬁca1c. for ©C,H,0, N, Ag:4g, 28.78. Found Ag, 28.57%.
é?iﬁ§ sa1t gave indicatiions of decomposition at 20400, and
igﬁéited at 235°C. No evidence of change to the White modifi-
; §afibﬁ was noted when heated.
@'—'C'-“O'Cz 747 (%) N-Ethyl Derivative of the pars Nitro-

]
;“'\/‘0 @-C‘,H‘//\)o benzoyl Ester. 7.2 grams of the silver

iwaalt suspended in ligroin were treated With 3 grams of
ii&#hY1 iodide. After standing for two weeks, 4.5 grams of
;fg7light yellow o0il was obtained. This solidified on

 §at&nding several hours in an exhausted desiecator., Re-

§Farystallizatlon from ether and ligroin, 'yielded & mass of
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stals which melted at 43 - 44°C,
0.2099 grams gave 18.4 c.c. Nz at 23°C and 747 mm.

‘Cale. for C,H,0,N,: N, 9.46. Found N, 9.76%.
. Qhe‘éompound is soluble in ether, chloroform, and benzene,
: soluble in ligroin. Hydrolysis of this compound by
“gting in a sealed tube with hydroéhloric acid, yielded
; $;éfhy1 hydroxylamine. Therefore the alkyl group was
£ §aund to nitrogen. |

C. Derivatives of Carb n-butyloxyhydroxamic Acid.

“fl“?CL'ocdﬂﬁ (e Carbbutyloxyhydroxamic acid. 40 grams
;_fM; om%hlor ecarbonic normal butyl ester 24 grams

;,hydrexylamine sulfate and 40.5 grams potassium carbonate

f{we:e allowed to zemet in the usual menner, and 31.4 grams:

_of a thiok yellow oil was obtained. This derivative gave
_;é characteristic test of a hydroxamic acid with ferrie |
; thdride, and has an odor eharaoteristic of almond oil.

% Qﬁ@s‘was'not analyzed, but converted into its benzoyl ester.
- cfme?md‘
soafe b

H -N-p-a%2Z 0,4
1&15;9 grans of benzoyl chloride dissolved in ether, were

The Benzoyl Ester. 15 grams of the acid,

f}%@é&ted with 7.8 grams pota351um carbonate. 24.4 grams of

'éolorless 0il with a strong odor of benzoyl chloride
méined.’ This was not analyzed, but converted into the

il#er salt.

0= ? &CM*QLMJ The Silver Salt of the Benzoyl Ester.

A?"” 0-az’ 6Hs 24.4 grams of the sbove ester dissolved

aleohol. neutralized with ammonium hydroxide, on &addition

'8 solution of 17.5 grams silver nitrate yielded & heavy
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16& precipitate. The dry salt was recrystallized from
‘Eaééla chloroform and ether. Yellow needles separated.
“ﬁﬁalysis of ‘the salt gave the following data:

| 0.4155 grams gave 0.1304 grams Ag.

~ Cele. for C,H,0 NAg: Ag, 31.37. Found 4g, 31.38%.
The salt melts with decomposition at 154 - -156°C. Unlike
ﬂitha isomeric silver salt of the benzoyl ester of carb iso~

5 bntylhydroxamic acid which has been described by Jones and

S [ RS :
: Oegper( )as existing in two modifications, this salt

ﬁﬁ&ergoes no chenge to the white modification. It is in-
}3séiﬁble in cold absolute aslcohol, undergoing rapid re-
lﬁ&uﬁtion,‘moderataly soluble in chloreform, very slightly
f?éblnble in ether, and insoluble in carbon tetrachloride.
 0. ?’ 0Ty He @) N-Ethyl Derivative éf the Benzoyl Ester.
;;a‘# ”O'agoaeﬁk‘ 5 grams of the silver salt suspended in
};llgroln, when treated with 2.3 grams ethyl iodlde gave
}f:fz grams of & 1ight yellow oil with a spicy odor.
o | 0.3375 grams gave 17.0 c.c. N, at 25°C and 747 mm.
’ . Cale, fof C4HHO4H H, 5.28. Pound N, 5.55%.
ffThis compound when hydrolyzed gave B-ethyl hydroxylamine,

*hich proves that the alkyl group is bound to nitrogen.

e by . The N-Benzyl Derivative of the Benzoyl Ester.
?Cjﬂ% N-0- c.,.@éyf 4,7 grams of the silver salt and 1.7
;;grams~benzyl chloride were dissolved in chloroform, ;nd

5}§ef1uxed for forty hours. 4 grams of a light yellow oil

;?Wifh & very splecy odor was obtained. Attempts to solidify

this compound were not successful. On analysis the follow-
ﬁgjdata was obtained:
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0.3466 grams gave 13.2 c.c. N, at 25.500 and 755 mm.

Calc. for CyH,0,N: N, 4.28. Found N, 4.23%.

| ©0=C-0T4Hgw) Sodium Selt of the Acid. |
’ ‘#-;17 07u;; 16 grams of the acid dissolved in absolute
galeohol when treated Wlth a golution of sodium ethylate,
fmade by dissolving 2.7 grams metallic sodium in excess
falcehol, produced & heavy white crystalline precipitate |
aafter standing several hours in an ice-salt bath. After

5drying over phosPhorus pentoxlae 13 grams of the salt

]malned.
ﬁﬂk’ 0.7405 grams gave 0.3463 grams Na, SO,.

Calc. for C;H0,Na: Na, 14.83. Pound Na, 15.14%.
ﬂTﬁé,compound'is slightly seluble in alcohol, insoluble in
{é%ﬁer,\ |

. 0=A-0T, Hyuy The meta Nitrobenzoyl Ester.

;“,=;;N;o-@_f,%w4,\)oz-5.7 grams of the above sodium sal‘t‘
spended in absolute ether and 6.8 grams of meta nitro-
néeyl chloride édded. The reaction wWas &llowed to stand
for about’ two days end then refluxed for 2 or 3 hours.

SThe‘oll produced by the reasction solidified on standing.

xystallization from ether and 1igr01n‘yie1ded 7 grams
fﬁé ester., It is soluble in ether and alcohol, in-
saluble in ligroin, c¢hloroform and water. Melting point
;T;{% c.

; 0.1857 grams gave 17 c.c. N, at 26°C and 741.2 mm.
~ Cale. for C,H,O,N,: N, 9.93. Found N, 9.97%.
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C-0T4Hque) The Silver Salt of the meta Nitrobenzoyl
N-0- @"6H)moxster. 6 grams of the above ester
,{501ved in alcohol neutralized with emmonium hydroxide,
anﬁnﬁ;e grams of silver nitrate produced & heavy white
fiﬁtinous precipitate. The dry salt was then extracted
ifh ether and dried again. Yield 6 grams. When subjected
? §§ snalysis the following data were obteined:

L 0.3603 grams salt gave 0,0980 grams Ag.

_ Calc. for C,H,0,N Ag: Ag, 27.73. Found Ag, 27.2%.

8 salt is soluble in chloroform, giving a yellow solution,

: wﬁich‘on the addition of ligroin pricipitateg the white
}jé#lt. It is slightly soluble in benzene, giving a yellow
i §51ution, insoluble in carbon tetrachloride snd ligrein.
;ﬁéﬁéntaneaus evaporation of a chloroform solution of this

i‘salt yielded the white modification.

o‘;-zld-ac‘f Hé(w) N-Ethyl Derivative of the meta Nitrobenzoyl
H N—o—<2 GbH MoEster. 5 grams of the white silver salt

, spended in ether, were treated with 2 grams ethyl iocdide,

; snd allowed to stand 10 days. The residual oil solidifled

J , standing over night in & desiccator. Recrystallization
Prom ether and ligroin yielded 2.5 grams of a white powder
ich melted at 56.5 - 57.5°C. 4An analysis of the product
L,gaéé the following result:

L 0.1594 grams gave 13.4 c.c. N, at 267C end 747 mm.
 ca1c. for ¢, HO,N, i N, 9.02. Found N, 9.22%.

: This compound when hydrolyzed gave B-ethylhydrdxylamine.
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;054*MV“*’V The para Nitrobehzcyl Ester.
Qfo"lifb%Hd’UQ; 4.5 grams of the sodium salt of carb
utyloxyhydroxamic écid were suspended in ether, treated

h 5.4 grams of para nitrobenzoyl chloride and the mixture
?1§wed to stand'several days. After recrystallization
ffém‘ather_and ligroein 6.3 grams of the ester were obtained.
;J;Thé compound melts at 74 - 75°C.

|  ' 0.1817 grams gave 16.5 c.c. N, at 26.5°C and 748 mm.
. cale. for ,H,0 N, : N, 9,93, Found iy, 10%.

v;;¢ 0T, Hqw) - The Silver Salt of the para Nitrobenzoyl
;A7~'M D-¢ = @‘4/Q9Ester. An alcoholic solution of 5.6 grams
inthe above ester was neutralized with ammonium hydroxide
ané'treated with an agueous solution of 3.3 gréms silver
‘j_fﬁiate. During the addition of the fiwst poriion of the

' “ilver solution, a yellow silver salt precipitated. Addition
“fhe remainder of the silver nitrate caused the yellow

eipitate to chenge to the white form. The white silver

t§was dried on s porous plate over night and then
e;ﬁfacted~with ether to remove any unreacted ester which
yght‘have been present. The yield was 7 grams.

- 0.4326 grams gave 00,1192 grams Ag.

Cale. for C,HO.N,Ag: Ag, 27.73. Found Ag, 27.56%.
,slsalt is insolublé in ether, and alcohol, and slightly
”;iubie in chloroform giving & faint yellow color to the
1€1ntion. 1t is the only silver salt of several of the
paié[nitrabenzoyl esteis that were studied, which is pre-
itated in the white form directly from a solution of

8 ester.
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é?“‘*? L) N-Ethyl Derivative of the para Nitro-
J‘sz@e“%vgz benzoyl Ester. To 6.3 grams of the

.wiér salt suspended in ether, 2.5 grems ethyl iodide
_saé&d&d. After standing for two weeks, the gilver iodide
‘s{removed and the ether distilled off. 4 grams of a
1ight yellow o0il with a very pungent odor remained. A4ll
éttampts to so0lidify this o0il were without suceess. On
’Llysis the following results were obtained.

0.3494 grams gave 29.4 c.c. Kiat 25°C and 740.4 mm.

‘Cale. for C,H4O N, : N, 9.03. Found N, 9.19%.

; D. Derivatives of Carbisoamylhydroxamic Acid.
Carbisoamylhydroxamic Acid. 50 grams of
iséamyl chlor earbonate were added in small portions to &
ixture of 27.3 grams hydroxylamine sulfate and 45.8 grams
wdered potassium carbonate, suspended in moist ether.
ér'réaction is complete the product was isolated by the
éi,procedurec 42 grams}(theory 48 grams) of & light
/__}19& oii, with an odor characteristic of isocamyl alcohol,
:}ﬁéie obtained.

'-C=-m;;Hu ., Denzoyl Ester of Carbisoamylhydroxamic Acid.

f;k 0- 0.7 @ H 12 grams of the acid and 5.6 grams of

,éseium carbonate dissolved in water, was treated with
_@5 grams benzoyl chloride added in small portions. The
gester wasg extracted with ether and 18 grems of a colorless
ail, with a slight odor of benzoyl chloride were obtained

énQévaporation of the ether. This wes not enalyzed, but
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£ &ted into the silver salt. -

bCe H) Loe) Silvér‘Salt of the Benzoyl Eﬁter. 18 grams
,;f’\/:"o“et-?@e He of the ester dissolved in alcohol,
L;ﬁﬁralized with smmonium hydroxide, were treated with 12.3
‘aﬁs silver nitrate, The heavy white preeipitate of silver
) f;was dried on a porous plate, and recrystallized from
thloreform and alcohol. The recrystallized product was the
; 110w form. An analysis gave the following datsa:

: ' 0.3340 grams gave 0.1003 grams Ag.

‘Gale. for C,H,0,/NAg: Ag, 30.13. Found g, 30.00%

ile giving no indications of transformetion to & white
%é;‘this salt when heated slowly showed & change of the
kéﬁge-yellow crystals to a light yellow, about 88 C and
 éx highar temperatures, no further change was noted until

I 1ting occurred at 141 - 142°C. The salt is reduced when
éended in absolute alcohol. The above data did not
iespond with that recorded by Jones and Oesper(24)for
a;éllver galt of the benzoyl ester of carbisocamylhydrox-
&mic acld and therefore it was thought advisable to

‘repare the dibenzoyl derivative in order to further compare
é present results with those already published.

C;Otsﬂﬂ a0 Dibenzoyl Derivative of Carbisoamyl-
  7ﬁ?N~o—a~G6A5 hydroxamic Acid. 2.5 gresms of the silver
ﬁsglt desoribed above, on treatment with 1 grem benzoyl
1ﬁiéridé in the presemece of absolute ether gave after stand-
733 the dark for several days & yellow oil.. This solidified

gr short time and when recrystallized from warm ligroin
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lded crystals melting at 65°C as compared with 69 - 70°C

en by Jones and Oesper (86)for presumably the mame

érial. An analysis of this derivative gave the follow-
ngidata; | | ,
. 0.2134 grams gave 7.9 c.cﬁé&t 26°G and 746.7 mm.
~ Cale. for GH0N: N, 3.94. Found N, 4.06%.

~ The solia has & characteristiq'swéetish odor. Discrepancy

fin:thgse melting points'indicated that the compounds were
itivativesef different parent alcohols. The boiling

in# of:tba alkyl ohlor carbonate used in these experi-
h£87was found to be 151 - 154°C, & value in agreement

;%hgthat‘given in Beilstein(26)for the isoamyl deriva-

#é; and therefore the data given in this paper is the
correct data fo: the derivatives of carbisdamylhydroxamic
iéid,'that given by Jones and Oesper(27)is for isomeric
ziv&tivés. None of the material used by them is avail-
e, and a solution of these discordant results must

(ﬁit further investigation.
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Summggz,and,donclusian.

The present investigation was undertaken with

he hope of determining whether the existence of the chrom-

 §§ﬁeric silver salts of acylated hydroxyurethanes is &

 ease of isomeric or polymeric tautomerism. The results of

(28)

~ Jones and Qesper seemed to suggest that the colored

. forms of the silver salts were isomers, and that the white

”"‘:ﬁ~mignt by treatment with alkyl halide, lead to the
Qrmation of the acylated mixed oximido esters. In this
: ¢§:k‘severa1 new hydroxamic acids as well as their benzoyl
?h;étérs and substituted nitro and chlor benzoyl esters,
’,their silver salts, end alkyl derivatives, have been pre-

{uQéred and studied. The hydrolysis of the ethyl derivatives

regardless of the color of the silver selts used in their
@aratibn, invariably yielded B-ethyl hydroxylamine
iﬁigchloride. This indicates that the alkyl group was
’ihgﬁnd‘to the nitrogen in all ceses. Assuming that direct
1 iep1aeement of'tﬁe metal atom ocours,, and there is no

_resson to believe the contrary, in the study of these

ivatives, it follows that there is no difference in the

_strusture of the two forms of the silver salts, when such
g@xfsts; This leads to the conclusion that these colered
 ﬁodifications are polymers and not isomers. It was

(29)

intended to repeat the work of Jones and Oesper on the

id;tgrmination of molecular weights of the silver salt of

_the §enzoy1 derivative of carbisoamylhydroxamic acid.
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itpey d§scribed’§ith,the hopéJof confirming‘QSSQei-
n{éf éimp1e molecules in the case of one cclaréd form
bis derivative, and not the other, or perhaps associ-
—eﬁ eompleiés in both forms, but éf,différant degrees.

tunately, this phase of the work could not be realiged

t*was‘fdﬁnd that it was not the silver salt of the

-énzoylated isoamyl hydroxamic acid, but of some other

igomeric salt. The silver salis which have just been
  ¢§ &0'n0t §armit of molecular weight determinations
,ée of their low solubility. A study of the silver‘
'té,ef acylated darbalkylaxyhydrozamic acid containing
sromatic redicals will be undertaken, with the hope

rawfurther data will confirm our present contentions.

ﬁﬁer salts such as the barium, leesd, cadmium, and zinec
srivatives and their alkyl derivatives will be prepared
studied, in an effort to determine Whether the metal
‘fhéSe salts is attached to nitrogen as is the silver

~Should the other metéls be bound to oxygen; then

aa:éﬁexists;the possibility of preparing mixed oximide
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