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SYNTHESIS AND RewCLiUNS UF alO=alyl COILLUIZS
by

R. Stolls
Chemical Institute of the University of Hu.iuliu.y

(After Experiments of J. Mampel 1), J. Holzapfel 2/ and Z,Ce nuvusiws 77
Chemische Berichte, Vol 45,
1912, pp 273-¢39.

Although J. Thiele ) oxidized hydrazodicaroouv.-_u WS e e
«.aue ©y neans of a sulfuric scid solution of potlasoiu: ) loCiac. ..
(.G Cusenus and Heidenreich 9/ converted hydraziGicariton-c veies we «.vm
Comv-000.C 65Lor by treatment with concentrated nitric aci., Lcccianly
< eewieic acid hydrazides, such as dibenzhydrazico, Ciicoihyos. iy, viv.
W 6ot yavuau a0 compounds witl those and tho Usuul QRLILLLL, w vivoe

I ) . . s .-
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VO L IQLTUAZE) L L LsU O mewi o SUS0To ALY, RSNV T S VL SO UV
acicaticd chiciawe 00 iimo woaution in o Zosco. . LS Soanizul,
and also Uy wvessiun ferricyenlde Unaor suUITLOLl ollevies

Gau - osaanty of a sceoadary acla ayalua.es L ulvVeoed oL Ll
COTITeuia. , Lo COLPOUNG may Under Cortal.. o o OF Lol vnlliem
L7 Vhe wowl.Lioly coloratlon waen the aqueo.. Jal soluliua od
LHE wudeiuady 816 hydraziae == 47 soludlo =« . L UL, wao Loanun
comprunt 15 tronicd with a Tew drops ol ailuve Lo 00 1u.0 Wl

e O:g\\;nin~ of Azo Coxpounds Irom Second..y uyG.,agiGes." Liuu
Jiss., .. viowll,  1907.
2) "Pr. - ion .& Reactions of Azoacyl Compounds." Inauz, ..Sc.,

Timd S N
P31 B Y TRV ~

55 "Tho O .. of Azo Cospounds from Secondary aydrazlacs .t Ziavz.
dicse, .va.wae.y, 1909.

.. 27%, .29 (1892). 5) 3. 773 4.894) J.o, [z 52, L7E LI
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Taus diacethydrazide and dibutyrylhydrazide exhibit a yellow coloratica,
vhile diformhydrazide only gives off gas, since the ago compounds wi'v
highly sensitive toward water,

I% has nevertheless been possible, according to the pioccdur.
developed by Stolle and Benrath with the exclusion of water to pru_.u.a
azodifomyl, CHO=N=NeC40, if only in an ethereal solution.

The reaction of iodine or bromine with acid hydrazide = motil
compounds takes place -~ assuming the latter to be O-compounds =- aG~
cording to the following acheme:

R.C(OMe): N.N:C(OMe). 1t - I, -= 1. U0 NN SO 4 2\ ed,

The disilver salts are the most suitable; they are, howuvor, <.Juun
not preparable and in general are also unstable. If one starts ouv oo
tue monosilver salt, then only one half of the hydrazo compound i cCoue
verted to the azo compound, whose preparation in the pure state is ..c=-
cordingly made difficult:

9R.COAR):N. NGOl 1 = Iy s U v N UL R 20T
i L NG NI CUL R

When using mercury compounds the mercury iodide cissolved in .o
ethar is eliminated by shaking with potassium lodide solution, or ...
the azo compound 1s sensitive %o water, with metallic mercury, so w5 w
convert it in the ether-insoluble lower oxide.

While the az20 compounds piapared irom the saecondary symotuil
aydrazides of aromatic acids are relatively stable, azodiaceiyi anu wuie
bisdiacetyl,

C”).CO.N.’.\-.GO.CII; (C: Hy = Cli.CO.N:N .U‘.’.\:;;(u:“:);,

have been obtained, as mentioned above, only as crude producis in ...
form of a red oil, and @odiformyl only in ethereal solution. Tho liovicl
decomposes instantaneously upon addition of water with evoluiion of zug,
and azodiacetyl is hardly less sensitlive.

« Hydrazia.carbonimide, hydrszldicarbonphenylimide, amii..ioocl,
benzalamidourazol may likewise be converted to the corresponiin. w.v

compounds ;
NILCO_ o NG
‘ . —_r >Ny
A

NH.CON N .G
AZodicarbonimide and the corresponding amido derivative oo o

sensitive to water that they may be obtained only in a :ompletely cilyiivue
medium.

Reducing agents, such as hydrogen lodide, hydrogen sulfico a-il
saenylhydrazine reconvert the azdadiacyl compounds to the seconcary .. a. i_e
ico, waich usually separate immediately from the ethereal solution . taec
Jormer.




By *itration of the ilodine liberated from an acldified potac..ui=
lodice selution the smount of azo compound in & given so.ution moy e
aotoermined,

Stolle and Benrath 1) have ascertained, on aotion of wailer c.
~caibanzoyl, the formution of tribenzoyl hydrazine and benzoi . iu
in adéition t» a little dibenzhydrazide with evolutdon of one ...l ol
the tetal nitrogen, and given the equation

2C¢1,.CO.N:N.CO.Celly + 1,0
= CeHy .COOH - N; o= CUHL COLNTE NGOG T,

fou the course of the reaction.

Asodinaphthoyl yields trinaphthoylhydragine, &nd azoblsdiciiyi=
acotyl tae corresponding triwylhydrazine.

The assumption that in these cseses the hydrolytic splitili;
viios paace only unilaterally,
R.COUNIN.CO.I + H3 O = R.COUH 5- HIN:N.CU. I,
2aaxt the resulting diimido derivative immediately decomposss wilh ovo-
«ubion of ndtrogen,
HN:N.CO.R =1+ N; + UCO.R,

anG that the radiceals H and RCO add on the second azodiacyl muiecilo

RV (NG OR
R CO \ C“ x{ = GO = u_ a\ \<:;L; K

io sunneirted by the faot that benzaldehydo aads to «zolibenzoyl on aveviiig
to 259° under formation of tribenzoylhydrazine,
Cell3.CITO + C. I}, .CO.N:N.CO. (o 1L
: . = (Cell:.COLN.NL.CO.C U,

2ad to azo-(bisdiethylacetyl) on heating under formation of LoRZOYi={i.d=
cdiethylacetyl)hydrazine,
Gl .CHO 4 (Ca14,): CIT.COLN N OO Gl T
\C"JILj“(."“ tl;/\ Nii.CO. bll(b]ll;/
It could be showm that benzaldehyde ) also adds 0 £20LLALGAG Uitkud
Jormation of benzoyl hydrazobenzens, ¢

L]

Celle . CHO 4+ Colls NN Golly = Coliy .CON{G i) NHLT,

thore the yield of benzoylhydrazobenzene, however, wws very smcll uwnior
the chosen experimental conditions (120° and no sunlight).

Tafol 3) as well as Gattermann, Johnson and Holzle &) havao otecved
T no. 12, 70, 268 (190%);: 2) Hentzsch and Glogawer, B.30, 2555 w—vy/J
LG Shovn that benzenesulfinic acid adds to azobenzene under forn.ouion od
TN J*ou..onnyqrazobenzene. C6H «~NH=N(CEHg)=S0o=C4H5. On the additlion ol
,AHV.JQUJ. see also Klinger, 2#9. 137 (1888); B, 31, 1214 (1895;.
AR J_- (2], 73, 3847(1906). 3) B. 25, m (1892). &) z. 23,
-y 0 a0
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I bl

curing tho oxidation of acyl phenylhydracines the formation of acyl..-
phonylhydrazines; if one assumes the corresponding azo compeound W v
an intermediate compound, then the course of the reactlion would {ull.-
correspond to the formation of tribenzoyl hydrazine from azodibonoy..

Pinner 1) has ascertained a one-sided hydrolytic splitiing ol aa
azocompound when boiling diphenyltetrazine with alcoholic KOQH:
GILCKN RS Ce i ikt e N G Ny

- \
A

waese benzalbenchydiazide forms with evolution of nitrogen 2).

Since the formation of dibenzhydrazide in addition Lo it ilunuoyi
hydrazine was detected in the decomposition of azodibenzoyl, iv .
evicaont that a bilatassl hydrolytic splitting, too, has taken pl...o,

&3 awosumed by Thiele to ocour upon the action of HCLl on clodic.liviie
amide, and of water, acids and alkalis on azodicarboxylic acid salis,

The cyclic der:vatives of azodlcarboxylic acld involii;.iuuw wo

oo

fa» are accordingly decomposed by water under bilateral hydrolytic
oplitiing:

13 CONNR 4 2H0 =N 200, + N NiLCO

‘Yoo N 2H O = N, +2CO, + '\“”R-";\‘H.co>‘\“'

R = B. Nﬂzu NBCHUC6H5 or C6H5c

Tho behavior of agodiacyl compournds at higher leizeravi.cs nu.s
Uo investigated in greater detail. Azodibenzoyl yields, on Laurdduciion
into a flask heated to 200-300°, benzil, though in small y=cic:

C4“|.CO-N:N.CO.C.,“, = C..“,,.C().C(".Cb”, - .\‘-,.

The decomposition of azodinazthoyl upon heating is wpporiiiey oo
a tmooth one. It appears that dinapithoyl is formed in part w.cos
oevolution of nitrogen. Perhaps there ooccurs also an additlon ¢I f.:
acid residue on unchanged azo compound under fomation of tetrascy.-
hydrazine:

) 2R.CON:N.CO.R = (R.CORN.N{Ct+. 15 -- N,

and a further decomposition of this into furediazol: :xd acld anhyuriae:
RS NN (€O.R), » RCZEGC.R + (R €OV

When azodicarbonanil, '.\.'—Cg;.\'.vhu;,
N-—C
nitrogon are evolved, and at the same time small amounts of phenyiico-

cyunate and another substance are formed, the latter naving tae consii-
tutlon:

is hea.cc by itsell, SO and

CU.N U .
YYONLCH.

Cl,. N - .
<CO.N.C(»/

S . 297, 265 (1897). 2] ct

. also
ané 3 40, 1176 (1907). 3) 4. 270,

: T. Cuotius, 2. Anz, 1911, I, O,
9 (1cy2). =~ T '

&




Tue loymation, also noted, of small amounts of hydmddicarbonanil i.
W be atiributed most likely to the presence of some waiu..

“.us it seems that a portion of the azo compound widcrzocs Gue
cunp@iion into nitrogen and the unstable radical csli‘.‘\(é;-; .
LaLs owalecal in part splits off CO under formation ol carcanil, ana cu
viw 0w hand adds to the unchanged azo compound to form the bile
vacnyidnide of hydrazine tetracarboxylic acid. This docempoesition
supposedly takes place in accordance to the two equations

CO.N . .
1. C‘“"‘N<~- == Colls . N:CO + .\-.--f-bo,
CO.N
CuLN CuLNL.CO
2 2CHL.NT T = GlN. : NGl = N
Gl NT % ¢ SCOLNLCOT P
foviever the Gecomposition must take place also accordin; to o ...

o
scliciia, since ius amount of nitrogen evolved was Jouwid w ©. L. S

iaen would be expected even in the case of a complete deciposaiava i
.9 senso of the second equation.

Likewlse the difficultly soluble compound formed upon hoatiil
Lho &zo compound Sbtainod from (benzylideneamido)=urazol must reprossis
& bycyclic ring :

CO.N

2 el CILN. N T
CoLN

: TS, SR L S
= Na i GHENUN T L) SNUN:CH.G .
o N Lo
Lure, too, about one quartor of the total nitrogoen is Lpliv olJ
in gas form.

Most rocently Diels and Fritzsche 2) have cbtained aclliiicn wroducis
of azodicarbouylic acid diethyl ester with aniline and dimethyisanili..e.

i myself was able to ascertain by a few exporimonts with oio=
cibonneyl waioh was still at my disposal, that the lattor cocciposco,
upen coaction with aniline, into benzanilid and dibenzhydrazide undol
evolution of approximately one half of the nitrogen, according to tus
eGuations:

Colly ,CO NN UL =920 LUNG
c TN N s = Ng - 2

COIDCONINCOLCi, =2 o o NHUNTLCUL G L

Tlmoethylaniline reduces azodibonzoyl almost quantitatively to disciirdvace
Zuo, Woiao it is itselfl converteod to oxidation products to be Lnveo ..«
oo Lo .0Te Getall at a future date, among them tetramethyldipheia-

-~/ Pouizuare and Roncagliolo, G. 31, I, 477 (1901) have odiainci siuiluw
¢i..z uwsis from guanazol hydrochloride and dicyandiamide, and from
suanazol and biuret. 2, B. 4k, 3018 (1911).
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LXPERIMENTAL PART

Cibenzhycrazide=Mercury, o.ii.. NI, G CllL. .
~0) 'i’

A warm, elcoholiec solution of dibenzhydrazide (1 meio) o i .adliw
vtaylato (2 moles) is treated with an alcoholie solutlon of me..uiic
crlovido (L mole). White, heavy precipitate.

0.3836 g substance: 21.7 cc N (18°, 744 mm). = 0,625 g substance:

Ci4Hyo0pNzHg. Caloulated N. 6.39 Hg. 45.6
ivhiete Found 6.31 44,7

zodibenzoyl, CgH -CO-N=N-CO-06H » from dibonchycraside~iicrou.y
(X :920) and bromine { of theoretical amount) in ethoreal coluvi-...
Loe f1lirate is freed from mercuric bromide by shaking with noicus,, woi-
concontrated in vacuo. Yield about 90% (based on bromine used),.

iMercuric oxide and iodine are without effect on dibo.g.,_.«,-uv
in o.hor. norcuric oxide and bromine yleld azodibenzo;;. evan tnou a wid
yioid of pure product is low.

1 ; Azodibenzoyl was introduced in small quantivies 2.00 &
$losx heated to 270° while simultaneousl:: passing in COp, each Tiv
causinz a light deflagration. The alcoholic solution of tho deconp.. o
»ooduct was freed from 0.17 g dipnenylfue-odicze” oy procipitation RIS
clcoholic silver nitrate solution. Stezr was pos.ed tarouzh tauv cleoioliis
{iltrate ... the small amount of benzili which went over oxtrucicd Jie.
tho distillate with ether and identified after evaporation vy iixua
nelting point test and color reaction with potash.

Addition of benzaldehyde to azodibenzoyl., Azodibencors g JPSNRATNES

for 5 1/5 hours with double the weight of henzaldchyds to 110%, iorcur
0.83 z tuibenzoyl hydrazize and 0,13 g diphenylfurodiazol {(ccuu ygouud_n;
to 0.2 g tridenzoyl hydrazine and indeed resulting from it) wcrc clLisinc
with evolucion of 0,025 g nitrogen, all calculated on 1 g 32OGiDoLLO L,

I the entire amount of nitrogen evolved originates foom 4uc ceo-
coposition of azoedibenzoyl by water (which is very difficuli o oxciude
completely), then according to the equation

20 ”3 CO.N:N.Co. Cﬁll = 3.:0 - \‘. il, \J\_ PR Y TS P

c AL COON

0.3 z tribenzoylhydrazine foms from 0:42 g azodibenzoyl. 1.03 7 = 0.5 3
S 0.73 g tribenzoyl hydrazine must thersfore have resulted froam L g =
C.%2 g = 0.58 azodibenzoyl through addiv.cn of bunzaldsehyde.

d_-,-cnlorobenzoylhydrazine sodium, ClC H,C(ONa)=N=ii=CCaCii L, .
s.3araves irom the hot alcoholic solution of d =p=chlorobtenzoylhycraciic =/

L, Fon pech.ovobenzoyl chloride ( 2 moles), hydrazine sulfate (i fmo-u,
ara NaOH. Felt=like needles from hot alcohol, m.p. 289°,

6




(1 nolo) al.or sddition of sodium hydroxide (1 mole), on cooling, in
@l lustored yellowish leaflets,

0.1879 substance: 0,0395 g Nag30,. = 0, 2395 g Substance:
0.2071 ¢ AgCl.

CiniigOiaClpNa.  Cale. Na 6,96, C1 21.42
Found 6.74 R1.55

Dienwchlorobonzoyrlhydrazine=silvar from the sodius ouldt (L kv
in-laohoiiace wolution with aqueous silver nitrate soluticn 71 wilo).
TvamoWivamwaite powder, turaning greyish after a lonjus puiriod ui tiiid.

0418256 ¢ substance: 0.,0345% g AgCl,  0.15.3 r substancu: §,i7 oo
¥ (evmy (o0 @mm).

C.4ig0aNaC1l0A0.  Cale. Ag 25.83, N 6.71
Found 25.52 N

n..o-c.--u-culorobenzene, ClC H, =C0~N=8aT0=Cgk CL, fici: dimis L iive
Suatoylhycarazine silver and lodine in ethereal solution. Yollo tveaaes,
lodling av 2479 walle turning dark and with strong gas evoiuticn.

0.1796 = substance: 0.3607 g COp, 0.0433 g Hp04 = 0.00822 ; suluiuices
0.53 co N (15°. 755 ccl.

Found 35 2,7 9.5

Roadily soluble in sther, alcchol and particuialiy Uuiichie] . .e
CulUbie in water. aquoous hydrogen sulfide and ammonzi: Suliuwv &uldloliew
wid YoanCwmrod ethereci solution immediately under procipitation 0. Luw
p-ca.croboenzoylhydrazize {m.p. 289°).

Di-c-nqﬁﬁhoylhyarijine-silver, Cy0tp=C(0Ag)=U=E=C0-C . 2o f:;:
Giegens o. thoylaydrazine (1 mole) and sodiun hydroxide (1 o-a)
sgucous~alcoholic solution with silver nitrate (1 mole). Weakly Ju;ﬁou
powGasr,

0.12235 suostance: 0.03 g Ag.
Cogiic. O»h’nu. Calculated Ag 24,14, Found Ag Zv.50.

(]

~todinapatnoyl, G gk CON=NCOCy gHpy from di-u-ﬂaohtro,-nyu._,-:-g
Siiver aia otaercel iodine Zolution. Lica. orange=red nNo¢alosS, .. -~vov.

0.1692 g substancae: 0.4833 g COz, 0.067 g Hp0. 0.1119 g subsiance:
8,41 cc N {169, 742 mam).

e g-uﬂnnthoyl chloride, hydrazine sulfate and sodium hycroxice,
Hede 200




11'-1 |

(o] 2H (o] Nz Cale., C 78,07 H &.19 N 8.25
227142 Foud  77.9 4239 8.55

Cil{icultly soluble in cold ether, more readily in hou ciacy
Guiiu readily in alcohel, Vvery soluble in bonzene, insoludlo au

- .
Woiwea g

Jeducing &zsnts like hydrogen sulfide, armordum cullils, 0 =
Gu.ambo,hydaouwiine nydrate and hydrogen lodide conveid cavisi ' .
into Cinaphthioyl hydrazine, m.p. 260°. Acodinaphthoyi oplits 6.7 fawwvgwn
oa careful hoating to 140-.150°, and yields, though in poor ylelil, ..
Juillow substance difficultly soluble in ether and aleohol ana v . 0

so.uble in benzene, m.p. 187°, which is probably dinaphthoyl, C;;aéﬁ;-

0.1199 3 suostance: 0.3732 g CO2, v.052 g K0,

szh'- “02. Caloulated: C 85.1. H 4.6
* Found: &4.9 L .85

Wator reacts with szodinarhthoyl gradually; fast.: ¢n olizhv
heatdnz, iih formation of trinaphthoylhydrazine (m.p. icd¥), & . athwic

ecid and 89w dinaphthoylhydrazine, with half the total waouni o.
nit&'ogad eVOlViM .

4 . .
- be sana s
L]

Tolanphtiaoyl hydrazine was also obtairnad Dy e
ohaoTide acu Ginupathoylhydrazine-silver. Wnite ciysie

- -

-5 epPs ;vuv.
001?9 Jos substancu: 005276 g COZ. 00071 g HZC- Cealuw o PRI S
6.05 60 N (18%, 747 mnm).

C-aHos0aNse Ca.cwlatod C 60.13 H 4.5, N Seu
sreaTster Lind 80.38., L.k, | 5.05.

Readily soluble in hot alcohol, very slightly in ci.n., Licoiuvav
in water. On heating with &lkalis it readily splits off u nolocwys
group with formation of dinaphthoylhydrazine.
* -\
Acotyibenzoylhydrazine-sodiun from acetylbenzoyihydo. Ly =/ Wi
sodium othylste ia alcoholic solution. White presipitats, sowuwdic Lu
water and hot dilute alcohol but not in absolute alcohol.

0.350% ¢ substance: 39.2 cc N (13.5°, 764 rm)e = 0475 7 sutstonce:
0.165% g Na,5Cy.
C959023233. Calcioated N 2%.,00, Na 1i.5
Foura i4.07 1.2

Leevsibensoyinyusazine=nessury from scetylbenzoylhydr-cincesoil i
Lioluy, soéiun etuyaiavs (1 mole) and mercuric chloride (1 mols) ia cl-
Croodie maTetian, as vhite vreginitats,

“/ 1. el 2], 50, 296 (1894).




G.3378 g substance: 21,4 oc i (4%, 762 mm).

C. \An 02“”;‘0 . Calc . Ne ?.L',j Found ?0“8
Acoujla;oba. oyl. CH,=C0=.1={=C0~Cy Hy Svy

- S ace »-.,....u.auav., A.u‘, -:a. uu-u\a"
RUCOUTY Viwi ethoroal lodinu selution, as 2aa oil.

0.2822 g substanco: 0.5916 g COpy 0.113 g Hz0. = 0.2095 ¢ suioianco:
23,0 06 N (15°, 753 mm).

|
. .

C,iglaizs  Caleulatod C £r.3, H&, 5%, o 1: _
Jound 6105 4,82 :._; .,
Tiiration ¢ tho lodinoe liboratod from the acidilicd motissuie.=

Lolil woluwavid dnalcated that the oll contained stout &30 cud civvimnm.
Chvawvan tosts raeveal a contanination with acetylbenzoylhydiacine,
Coli. JOziia, only by the very high hydrogen value.

WatLe »oacts with theo compound causing the oveiuticu ol lioluing
v weevyldivsasoyihydrazine (n.pe. 171°) recoversd from the riacu.:
IOewneyy in cudition to dibenzhydrazide, shows that in pasi
Fuagiion cosrusponaing to the equations

P - -
we aCuwy w

Clli.CON:N.CO.C.1, ~- 10
=‘=‘vl|:..L'("\l:5’1' .‘\. b - C..“..CU,

ClLi.CO.N:N.CO.Coiiy =+ L uls 0 = LD

Wi twien place,

P S S Se o N .
YL ) vuy-‘aubu:y"¢ u:oc“ﬁhol' Cant , LI R

was plenarcd sinco in tho decomposition of dbUtJ-»~uUV-~kuu Lie Joluniion

vas to be oxpocied. 5 2 «catyloenzoy.h"dra.i“u was nedved witn 10 o
r..o..y..cus OAJCO;O“"GE & hours on the water bath. Trhe reaction niocush

vas carefully trested, after addition of ether, with ice, and the residue
remaindn; Liver the evaporation of the othercal solution was recrysiciliccs
from dilute methanol, Shiny tablsts, m.p. 67°.

0.203% ; substance: 30.8 cc i (22.5°, 752 u=x).
C5u C.lpe Calewlated N 17.55 Founu 1c.95.

J6.2ily Svlubls in aleohol, other, beizene, acetons and ci_ouolcin.,
Slihtly in uvater. The sleoholic sovlution yiolds with alcehclic silvaer
slunete colution a double compound crystallizirng from hot alconol oo
,uﬁuj nuv,‘uu, r.pe. 185°. The ethereal solutisn of methylphenylfurciiccol

/e85 wAth . .coweal worcurio chloride soluticn a waite double cozpouns,
-J-—u-d - «nCOSS Gbﬁﬁro




.

DN /C(I Cl

1 < nOV ~ :
Siacotyldibenzoylhydrazine, ;L)" <80 b“]t .

L3 pretar .l both from acotyl chloride and dibenzhydrazideo-n gUeL, Ll
Ioca benzoyl ch;oride and diacetyl hydrazide mercury. Loaliuios Iovw
eother, m.», 109°.

0.2.54 g substance: 0.518% g C0p, 0.09%7 g H0. 0.3678 g substance:
50.6 oc N (15°, 753 mm).

CigH1604N,, Caleulated C 66.63, H %k,95, N 6,66
Found 65.95 4,9+ .72

L soluble in alcohol and ether, insolukhlo iu wwii.™r lia
Sin Ty acv.adek, - dissolves in sodium hydroxide, which inaicaves wiu
rooLiness of at least one acetyl group to split off,

DllesahydlaziesSilver, HC(OAg)=NeN=CH(OAg),

cilonmiydrasido (1 mole), scmmonia (2 moles) and silver wiv . X
v v} mnoeduoons, cold solution. Yellowrishe . liTo. ChliScmallis L e v u

waadd 8004 wecomus erystalline and noorly WAlld, di Jrubuwdiy Gwten  dwoos

OWN4.9 5 susstances 30 cu N (229, 742 mn) « C.II12 § sudstance:
0 '27-8 g Aqo

CZHZO'nggz' C;lcglated Jd 9. QS PR 7;.§i:
Found 9.50 7155,
Waoa heatod ranidly, it explodes vigorously undol Sotow L o4

.v._.*.c .-*ve.. ~n the silver cete“mination it was evisolava, Wil
o _,uiu_u;, Yawe & Zew drops of aleohol and dilute nitiic acuw, oo
& Wracs of Lydirazine hydrate.

—-a . . . N NL oL
walorahydratiue=jloreury, IR Pt
from difoszhyirazice (1 mole), sedium ethylate (2 roles) Loneue

cnloride (% iwaw) in aqueous=aicoholic solution. Jine, waitie ,:uc;piua:v.
0,852 4 subsvance: 0.6794 g HgS.
Couzboiois. Caleculated: Kz 69.8%; Found 79.30.

suClivaanys, HC=u=.=Cid

Covlw S Coweined oo fivst only in etheroal solution by rezcils dciiine

itk lomsyhydrooiae=silver. The raspberry-rsed filirato leit, uno
CVLDOML L —on L Vacko, a relatively small anount of greasy resiaud n.vhil

w wtii_..ny ocia smell, which reduced ammoniacal silver nitiste soluvlioa.
Sive. 0.2 g water are already sufficlent to decompese 1.5 1 ol

o @LO Ce...ouhG, the former must be excluded even moxru carcfilLy taia
Loloru, peruaps by the addition of barium oxide and magnssia.
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LI
YN

=3l sonution is almost instentancously scoolowaucd

P AN
UUOn tho wGiitavn of water, with vigorous gas evoluilon taiing Puowse
«. o 33AaT vwhere the water contacts it, Phenylhydraiine reaucos
coviaionyl o diloihydrazide.

e e . .N- -N

DLaCUunyOiLLilemmOTeury, Uity ar, e e Sl .
Siooa \—v -'_/'.. u_,\ wasido (l uole). sodiun othyl..te (‘ A..v...U/ Ll ..m\._.ic
Chasvrice (- molo; an aqueous selution. Fine, white precipitutis, i
sotiios voiy slowly.

05069 : substance: 24.78 co N (20.5°, 755.5 wij. = Geie550 g
SuSOwentu: V.2 3 HgS.

C ug0zinse  Caloulated M 8.9, Eg 63.73.
Tees Fousd: 9.1 2.3

““oc_,c’ty-. Crz=C0eN=l=C0=CH,, from diacet ‘ydrazidc-n,;;:q' s

PRV -

an oy wndor” wao addition of some magnesia and Boalidas &0 e, -9
Goaiiooon Doold frem nereury iodie by Shadng with nmoveury L.J0v The o

CuolVhian uu..-.’.\. an vhe fom of a dark red 011. Y] .n.J‘,,..," Cuo D‘v\‘\ "’—w
¢ ajinaves fivn impurities which must have caused also the doi.. o-niicd

0. a0 subsiawace upon storage, even in the vacuun desiceator o nicicew-lin

Tabue

aodlacctyl is first slizhtly cdissciveg in v

1nowatolr, ol tho L auvava
VOnAG] Yewaoulon rea, then it is decomposen amest Liamodiatily .on
LNl e GvoaLiic, yieldinz s:all amounts of a PANK SUBSTLace Wailan

GiSL0aVeS An etaod gAVing & 2iwii solution,.

&

Loosiaceirl A5 veduced by ny:r zon dodide o clia
e UUSASwOadic Ua 30GARO; the reductisn is slower

ERR
W var Andugvu\-li -—-.-uhlq

worinectic Acid Hydrazide, (vdﬂ ,Zv.-uu-on "“-Cc—uu(u/
Yrey Gl Ln,*ucy»,; caloride {obtained by ruaCEln" the <CiC wiva TalLlni
chloricde) ana ny;.azzna hydrate in the presence ol soca, Waite hecilus
{rom auconoi, m.2 2309

0.5452 - subutance: 46.3 ec N (029, 744 1)

C-oiis Oraoe, Caloulated N 12,28, Fowna 12..7
4./-4‘7412

e

auuaily solubie in hot alechol, «iightly in ether, imsoiudlo in waver.

T TN it (0T s T EN Y SR
Labmua Q. aiCu iy WlaZutem=noliuly

;\ s
e e . r

oA GOCEES L ciothylacetic acid hydrozide (1 mole), sodiwm othylcote
(e w0aCS) w.a morcuric chloride (1 mole) in aleoholic solution. Wnito

AR

A uG-P.L Calh, U b\..s.a.ﬂu slowly.

C
«

-~ o2
Vetrvio

(9]

z substance: 22.8 cc¢ N (18°, 764 mz).
Coodogu UoEz. Caleulated N 6.57. Found

e
N 6.5,

11
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mabisciotiuylocotyl, (c,H 5)2CH=CO=X= “-CO-CH(ang,g, £rom tho wercwwy
west of Tho secondary hyaraz;de with othereal bRomine solution, wawa
cidivion of nagnasia,. The mercury bromide going into uox_uaun Was
viiminaced by shakinz with morcury. The intensoly v , viscsus ool

- TR

roinaninz after evaporation was taken up in a lltnle oy c:}o; Bl

W separuie admixed secondary hydrazide. The oil r\....__m...u A L S )

, C

I av solvont consisted, accoraing to titration of tihe locdino liburala
~on the aciditicd potassium-iodide solution, of 0% PNSe G0 Couluuin.
.5 &a dupurity, the esseontial compound meusent is prodably seconcary
diethylacotic acid hydrazide, so that the nitrogen determinavion save
spproximately the trus value.

0.309% g substance: 32.4 cc N (18°, 749.8 mm).

C. pKpa0,tp4  Caleulated W 12.39. Found ¥ 21.87.

..l

Whnen heciod azooisdiethylacetyl dollazratos SLiIuvaly v . wi aiua
wnta wuiondum sullido its ethereal solutlon gilves & wilio piucizlenic

'y seconuary diethylacetic acid Lydrazide. Water dscouposes thu aze

¢:. :sund in a gradusl fashion with forcation of tridiuthyl zo Lu wowead.,

wasrevy one hall of the total amount of nitrogen 1s siven o0i1:

‘(L Iu))\.ul UO \. C\) Cli{ NJI —1;,{)
==\:-1—(L2L )C;(_ yoil
4+ {C LN CH.COLNINILCOCLC 1),

Seniilavi,wu oids to azobl scleth)‘accuy_. Jeining LoOnsoyadium
Clotuylicuiyinyaracine, mep. 223°.

“. R T . ‘" s - . L N . [Redd ~-/ - N
SCAGL UL LACU LY INYAranine, (\Cza5/200=00 2 J-AH-CO-CH\CZMj,L,

R

J00% sefen .y Ghothylacotic acid hydrazide (L mole) and diculiilac.ul

chioride (i mole, in syridine solutjon at 100°. Colciiess Picis, wee 957,

0.2528 [ subsiines: O. €131 g COp, 0.2360  HzO. = 0.2032 3 suo-
stance: 16.5 ¢¢ o (15%, 762 wm).

c16534oq32. Czleviated C 66.26 E 290,43 N 8.:9,
- Found 66 .1t 2051 9,15

Roudily cuiuvae in alcohol, other and benzeno; insolublo in walel,

.,u..uvja.-'u-s-u.-u wy...acu \-y.l.hju-uua.na,
\, . -
(el ‘1 - >N.NH L CuaCu e

Wrte L. Uu

o SeS0nLTY u-,tuy_ucot;c 2cid hydrazide (I mole) + benzoyl chloxrice
\~ 5049) . ZYoawana solution. Small prisms, m.p. 123°,

0.2379 7 ¢ ost_nca. 7.7225 g CO2, 0.2152 g Hp0. C.3071 z substance:

o

25.5 ¢¢c o (;5°. /57 B .

;*'ng .]2. Calculated C 68.67. H 8.&4 N &
Found 68 .4t 8.3 8

1z




.~ e

Sondilrt solublo in benzone, aleohol and ether, sliy povaolowt ol @,
Lrooliuieu L watel; whon procipitated in fincly divided Summ £ Lll dem
CLULLaC E0nuvava by water, it dissoives on adilition of & wiwp o Sl

.‘\..(‘—ll\ -
< aeSarlaniinida, N LGo TN , from hydrazidicurbonii.ldo=GLluvew
o olhorerl  lodine solution urdor additlon of som. bariu. oxide ..oi
L.oonesia, Violot oiL, fnncdiately doconzoscd Wita wWalol Valh VaiulVee e

CVELMLavi il RGOHeR wenporature risos

N.Cu )
'.\-CO/.\‘l—r—ﬂAl\i _\_—-;—‘_’

oo otaiercal solution libsrate
(T cathtion, and Jives a blvosvioloy po
NS uoln._uu, this procipitate “adis olves upon adaiion of wowenia

<
Lo oo ool oocluaiion wilen alnost dmincdiately becosies CLOBAEU, w Ui o)
Gav vu wie ovgwdwvawa 0O motallic silver.

(&% -

A ,_V“u O GLo conmpound is very poor, waich ds probilo .. L
adslaucd W wao wne-unifora composition of the silver sall, convaliing
Nopo

SNt
A

-

Noooo
Yravie Craev v Jewal &L aZodicarbimide,

et e L S N A ma o . AN e atea - ¢
corrlaloron wake of hydrazodicarbtoasnil fu hj ~au-_-uu:vu - S
. . - e 1% ~a .
vviian - ..u..v) Gl S.LLVOYr Alllraic (.L 1ol ) in ag GO UO mamevailanl Svamvadiis
¥ LS e - & w - T, 2 - < -
e LU 3:93 . -—b\-tU. soiunle in armonla and niuric ceicd.
.- e e <o n 2% a
o 3 osubstanca: 0.0535 7 Ag.
Cancu aved Juw Ca= <. e AR e
GabiadavLQ svd wang L3 JWevN L  Lvialie ] v
. - . - as ~L - - - -
C o wep -t raacea SO o .‘....‘... B .
A At oy B s A a &d o S e o - b-l-l-h“-¥\ . e - cm— Nt AN g f ]
-~ o . L ea - S e ~ T et
cnenia (2 uieu) dan ellver nizoat (~ Goles) AN &Caveoo=ilSOlolle
- : z : e
BULLLLON wihud G uvu_,._ Ycilow, chuocSe=lind LIetalaiiuivu, Svewss)
P, TR S .- 4
LoauDas 12 raenis ans allute nitric acid,
~ L - - -
C.23us cwsltanco: 0.LN05 2 A ‘
~on .. » - P - > - ~ -~
Caliuluiun Joo \..00502.\*..132. a2 Sve0Zs TOUNL S Svetru,
-\ AN
ey / e .
PPAVIFEN SV Al v ) (T Yo [ DA
[SEIFAY
.
s e it . ST e e ~ AL T - veve - v e eeto ata it
- awin wiew vl ol SAaw O w10 u;\-."_:d CD.-.pO‘.I‘.,. [

Tealny, Caiiinoerel LULUe.is, JLVIng o VioLew

R

2030 g COpy 040332 7 Ez0. = 0ol2lI | sule
L) .

O,
25

Cinily Noo Soosilated: C 0 SHLES E 2.87 & 2.0
Found 55,02 2.98 23,77

e e vy e 205, w0 (Ll05%), LaVO Doch auie 4O 0<liin oo
C e 9 wentatdon of hydrazoedicarbonphenylizide with load pureiido

. - cu- N
- 2 e U swem Wawme

13




z LW Soluble in ether, benzone and lirroin, ducen S

instant WGy 2R alcokhol and alkalis, with vigooous uJu;uv*u“ ol -

WTUn wateY L oa iluto acids tho decomposition ds scnlwhioo slcawre VoL
C.uies 8 Qo wuliuvion aceording to the equation zineia <o 2oz ,, Wat
<viation of ono third of the total nitrogen. Zaryta watcs Lo le L e
cula WO tao dc:g.juéition of the azodicar uonanil At ovelutlon ol
rauozen and fonie.on of a whito proecivitate walch, hcated I 0 wlu0 Lo
At waver, citniblts the aniline roaction and is provably cuipisva o7
Dariwl Cavianiaaite or anllinedicartoxylato,

~oolicarbonanil docomposes on hecting with

hY

Sewaaticn of phonyd isocyanats (detected by smell win’ Soavel

. Lt ;_.uuhdn_.u., and & substanco crystaliluing i i.a wive..
LOUvms wCla Lad Wik, 5...1’1}' leaflots subliring Ty Oh wlWSVag PRV
[P .u.n.u..u-.o, Wakwad melt.‘nﬁ. AnnlySAb fave VaLuLs Goavvain, Ha var vaw
Toviuia

Cus SVIL Ol G-

- LOOUNL GO R
Cliu, N - TSN
VUL N

substance: 0. 3357 g .CO,, 0,053 ¢ E00u = Sl o wune
w222, 750 ma).

o= 00,4 Colculated: C 56.6 3 (=3
"Q\-nad 59 .ks 3.)"& '—?lj*

LiSaaVis Lmae of amidouragols

i enen . oam - ra - R e e a h .
Ldnaliutenslo 4 {L moie), S0litM BUAYLGTS (2 s, e a o

nateate (2 1olis) an aquuouse-alconelic solution. wWalve Lifteapa.auu,
waica apporeniny contuins Some Lonosilver salt.

Ceamvsl 5 wuostanco: 00,0552 g A,

- oA N .- ‘. v~ ’ P s N - :
Cauo 1,0, - Caleldaved +3 65.45.  Founa g il .
L4
I S NGl
PISAVIVIR IO i TP VIR ENVT DPRpR vy - o ~NUNIE,
. N.Ccu
Il PO N e P P 5 S, PR PR, ) AN Lt . ot .o .
S U0 cLenlil oLl 0 The hyQrazo Congound I vl Clmwvavis
- - e 2 . 2 o . .. s - . -
el diiion of Lriiun oxice and magreslae Tae L.oull Vieo oo loee

weUIION BrocLietad wion evaporation the oxtracldi SLLY Widveeno wae
CouSounA L oo foun o a Vi iolet uowder, deflagraua.. o Sout 707, T
LRl Soac s, waen shakea with acidified otas.iuielsaiwu Gll

.- N - e e )
o Clh v T medudatis Aoulae and gr:;&-:al&y beconies Uvbvavdiuvemg Javaua,
iall e v

DLoiives Semu va (Ewiayiicincamico)eUrazol

S sen T i ey, wrzzol (3 mole), sodiun othylacd G vt
be e e D emwsoie 30 LGQuesus-aleohoilc S0luTaon Wi VY. Toilen L=
N L ia e L2558 pav,

S Lo L2052, W89, 480 (1895).
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conibel. LVnETNAL wa edCaacarton{anico=icide),

. N PR » - A T mven A as e - Y . . - o
PUPAS N PR VRN SR O R © 34 "C.-G h:,b- SeQ C\.u-.‘-ro-.-.lu W s GO .-.,.'.. cev - ot

N - R . -~ Y 4 Y - LYo -y fgra — - - RS -
e e e iiaew A - CIWYSTALS WRICH 210 TranSIONNCG, @V wolmas oYy wiied
. . T e e m e P, e
“ i tave VWO LAALY sdmvedn] G aldWle 26¢Y.

ALY Webaa W e

-- : . K : ~ .-
<. 1505 wa9 L2o conzouna unc. Lol e
. . . . . Tany w - . N . o Y - P
Coie v o audve) widWh g GUATTIr 0 the TOULL cvuiev Ca cavan e
v Ul aY e
-~ PO e e o - . N o -- Ty - " - A N e -
[T S IR S TP Aot I ofs Jovgote 1 SAtwY Lutonoriacs ona e Men f wvme
. AR et s ) -~ PR cqee e e e )
(9 vwa' Ule LU vw e wmavWl O L U0T St :Q;u,‘ Cuviera'ulbla Ladbw o OO .00 cw

Ve C bl lllwa8 Toom glacisl aceticoceid in
Lq5°. Tna ;;;:o;cn Qoteriinaiion -ava & VAlid Llluveaing Wata wio

. ~T -~ . ‘ ‘-
wCaLCS e ..v‘ ¢ wmMuvuw

Cll vl
C g e e .
st O Mo e
~oar ~ RPN - .. e 1A
ARVt A AR LioCluaued - S e
-
P < SN IR A PR e Tt iia -
davaWamey Muev Ve P u---hs.lc\..'w;-_,'-lc e voat /
Y. s ,|

~n eyne -
PR e .._,\\.s«......\-—\.u.-uv--.,-..v [S2eRoten \_. L.O—U/’ [ 101 T ORG VAR

!

. N oo =y
PO LN S ST TS \.L AN Q) x5 aleoonciic soiu

Alevalvae Lo WoUWD Lia alechol, wadch slig

b VLJ
C LS o wwssuance: 1601 e (27°, 753

Am AT
Vo UV o ae_we

- .. ., - - - - .- - -z
CQ Lo Eng amculated: & 7.9 L S5hend
N S
oY Saeld
) e IPloNGg memCury saly wRin ooncoyl chlonido im o eottia . iee

i a-ub"-o,;r)u.u2¢c-.g;uoxy‘-c €5Lul 10 0ULLiavks Lultve

- : . - T aes ae RS,
ol Sm vt et

T A e .
Liss0rie Ul Jwua GUUIGLL, dvilua=

5




9,

crysuals, n.de 373 very soluble in ether, less soiuble ia clouudl, wonioind,

@aaVAN, LiulmubDav 2l WGLGT.

Ull~22 g substanco: 0.3268 g COp, 0.0686 g F-0. = €143 5 vk
v co W (W89, 737 mad.

Czcﬂzoo N,e Calewlated o 62 5 K 5 21
6% Found 62,72 5.36
ATCLLCLIDOIYLLC &CLd estor 1)

IR
PAR NN

e o esnry ool of hydeazddicarboxylic ost.r tluk Jhosl
WLuVi0ite ewai Yomaww 041, purificd by fractioncl cloitiniaviuis i Vacuos

Uem?27 5 Substanco: 25 cc N (18.5°. 750 teuys

Coi i Ve Ciaewlated N 16.09. ToLlm w adenve

e wavis Ul wnnLoddulyGe WO Auobonuene.

~~l—__--v - L
SO ouun g Lo . oo obout 1109 on the cir toci.
Ve velhmiiclow wavd SCGLWL BISUATL10e Tt TR Semmeaw L0iaB GunIllT
\--nqu.-u wes obusinid B “"‘hina wWith 07.‘.‘.62.; this \:G'.'._Jv...‘. PRIV -'u’-u-ﬁ-—u\-u
Jaa washol moluea ot 1389 an2 was found to bo Lduiiicll iR v
Suootanco [ lepared Tooa ben-uyl chloride and hyGiwsd Gwawuwau Li Wiy
PUTAGaL. <,

L J o P .
el Iiaad L WLs heaved vIta wwo Tparis oy

o . -
PR R L AP

AN

“s ohule L oy T - w-os ond Heidenreich (J. pr. TRI, 52, ke (Lovys oS
Cliivoini. L '.:,«.-,....c.-ca socoxylic ester with fuming nitsic acid,

2l/ AT IRV :____'. .s/ . -.5,3 (190))o
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