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SYNTHSIS AND WSQ AOAZcoF~;

by

R. Stolle
Chmioal Institute of the University of'

(After &Kporinent of J. Mampel )*J. Holzapfe1 ' and, ~.

Ceishe Berict, Vol 4i5 .
1.912. pp 273-289.

AJdthough J. Thiele 4)oxidizedhdrzdc-.u . -

b- -. ieans of a sulfuric cid solution of pot..%; 1- : .--..
--. .:.us H.~ -eidenreich 5)J converted hydrazicca:.-.
~o.ce~tao by treatment with concentrated nitr.-z ; .

, CAd hydrazides, such as dibenzhydrazido, 4 ., -

"'; C.D -A &O compounds thk e andJ tha usL.1 -

.yof a sucorniary .cid
-L. COripourci ;,y uncdr, . ./

hydrazi-, -- if olu'ol- o. '"=~.
wi4-h a few dr , o; di1-x - 1~.--U --

"T. Q of Azo Co.-?o.unds fro~m Secord-..:y L az'." r-,. z

2) "Pr.- io* .. eactio...- of Azoacyl Comrpoun ." 11 .---s.-.

)"TuCfAzo Co..pounds from Seccnoarj Hy z c,

27., -29 (1.892). 5) D. 27 73"894); . 2:5.7S. .U) ' 33, 1769 (1900 ) i 12r E ?0. 213 (1904-'i) ~.*~7~ ~.&;~



Thus diacethydrazide and dibutyrylhydrazide exhibit a yellow co1Q.n,,
while diformhydrazide only gives off gas, since the azo compound -'v
highly sensitive toward water.

It has nevertheless been possible, according to the pzoc..
developed by Stol.e and Benrath with the exclusion of water to ?:' 2..'J
azodiformyl, CHO-N-N-CHO, If only in an ethereal solution.

The reaction of iodine or bromine with acid hydrazio - .
compounds takes place -- assuming the latter to be 0-compounds -- 4c-
cording to the following scheme:

The disilver salts are the most suitable; they are, how.vu:-, c-' ..

not preparable and in general are also unstable. If one start ou '..
tae monosilver salt, then only one half of the hydrazo compound •-..
verted to the azo compound, whose preparation in the pure stata is ,
cordingly made difficult:

2 It. C (OA g): N.N: C(0 1, .- --. \ . 2A

When using mercury compounds the mercury iodide c'ssolvw. In.
ether is eliminated by shaking with potassium iodide solutio., or ...
the azo compound is sensitive to water, with metallic mercury, so 'WO
convert it in the ether-insoluble lower oxide.

While the ao compounds p:apared i rom the sacondry .
hydrazides of aromatic acids are relatively stable, azodiacj2'Y , --w
bisdiacetyl,

Cii, .00.N . N.00.0 II, (t, L .Cli . CO.N:N. C,.,. i 1l)X,

have been obtained, as mentioned above, only as crude produ'z-,n :,.a
form of a red oil, and modiformyl only. in ethereal solution. The !
decomposes i:istantaneously upon addition of water with evoiu;...o;. of '.-
and azodiacetyl is hardly less sensitive,

Hydrazi"o&arbonimide, hydrazidicabonphenylimide, -
benzalamidourazol may likewise be converted to the correspon.-r.r, --Q.
compounds:

N]1.CO N. CtNH.CO> . - .c .,-,,

R a H, C6 H5 , N2, or N=CH-z 6H5 .

Aodicarbonimide and the corresponding &anid d .vativa .-.- .-

sensitive to water that they may be obtained only in a ompletoly .
neodium.

Reducing agents, suoh as hydrogen iodide, hydrogen sulfide c.m::
2ho.-Ilhydrazine reoonvert the azoiaoyl compounds to the secor.da.i ,
;,o, -.;hich usually separat. immediately from the ethereal solution v: *L.-
.'ormer.
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By titration of the Iodine liberated from an acidified pta .,--
iodide solution the amount of aso compound in a given solution mzy -

cdntrined.

Stolle and Benrabh 1) have ascertained, on action of wae'r r.
.dibonoyl, the form;ztion of tribenzoyl hydrazine and benzol-. .

..n addition t" a little dibenzhydrazide with evolution of one .. cd.
thU total nitrogen, and given the equation

'1C, I1 .CO.N:1V.CO.CI 1 12k)ll

- CI1.OO]I .-+- N - C. 11. S~u.N .

fo" the course of the reaction.

Azodinaphthoyl yields trinaphthoylhydrazine, And azobindh-
.cotyl tie corrosponding trdwylhydrazine,

The assumption that in these cases the hydrolytic splitt'.;
.J Ico only unilaterally,

t>.,t he resulting dimido derivative immediately decomposes w.Itn .,V.-
ion of nitrogen,

II N: N.CGO. It- I -+ N2 -1-.,- .R,

&"c that the radicals H and RCO add on the second azodiacyl r.lecula
IU.CO.N:N.CU.R-11 H t.2', -= C' /C'

i... unored by the fact that benzaldehydo adds to .. z.Ubenzoyl on
tW 15? under formation of tribenzoylhydrazine,

C,11,. ClIO -+- C. L,.. .N
= (C, i.:C N NI.. GO. C, 11%,

Q,:d to azo-(bisdiethylacetyl) on heating under formation of bzoyL-(..-
4 .ahylacetyl)hydrazine,

C,IL.CIIO -i- (C, Ii,):CIi.C(,.N:N . b,.~l( .1I
C.,W1,. C u '

(C~jl )C~i.C()., .Ni.CO.CII(C I :

It could be shown that benzaldehyde 2) also adds to .... ..

fozmation of benzoyl hydrazobenzene,
C, ll.CIIO "-" C~1b..NNh.C~.i ---- C~li .C4J.N(C;. i!.) -Nli.' . 21,

whori the yield of benzoylhydrazobenzene, however, w._s very l tu..-

1;.hI a chosen experimental conditions (1200 and no sunlagh7).

Tafol 3) as well as Gattermarn, Johnson and Holzle 4) have 0,__,

:~.23, 70. 266 (1904); 2) Hontzsch and Glogauer. P.30, 25

•.. . thau benzenesulfinic acid adds to azobenzene under fo=.*'.o,-. C2
.. u:oihydrazobenzene, C6H 5-NH-N(C6H )-SO2 -C 6 H. On the adt'., o:"
' see also Klinger, 1 249, 137 (1888i;.Z 31, 1214 (1898);

r .... E2]. 73, 384 (1906). 3) j. 25. 413 (1892).4) 4 .
Z670 ( Oglz •



du'ing the oxidation of acyl phonylhydrazines the formatioa of acy1.\--
phonylhydrazine; if one assumes the corresponding azo Lompoud o
an intermediate compound, then the course of the reaction wold Z! '
correspond to the formation of tribentoyl hydrazine from azodibonzoy ..

Pinner 1) has ascertained a one-sided hydrolytic split-Unz o' a
azocompound ahen boiling diphenyltetrazine with alcoholic KOH :

.. . , ,N--.,,, , , ';

wht.:e benzalbeniydrazide forms with evolution of nitrogen 2)

Since the formation of dibenzhydrazide in addition "to ..
hydrazine was detected in the decomposition of azodibenzoyl, i', -
evidrent that a bilater1 hydrolytic splittinG, too, has taken p. ,

aa i-uicd by Thiele -)to occur upon the action of HCl on -
amide, and of water, &aids and alkalis on asodicarboxylic ac'6 sa .

The cyclic derivatives of azodicarboxylic acid £nvu i>
far are accordingly decomposed by water under bilateral hydrolytic
.plittinZ:

N.0 .c)i.co

R , , NCH-C-H5 or C6 H5 .

Tho behavior of azodiacyl compounds at higher e r
xe investigated in greater detail. Azodibenzoyl yields, on o
into a flask heated to 200-3000. benzil, though in small y'-;

C6 11,.CO.N;N.CO,(.' ,11. - C . .CO.C (... - ,N.

The decomposition of azodinau'thoyl upon heating is .p .. 'j ;..

a smooth one. It appears that dinap1thoyl is formed in part .
evolution of nitrogen. Perhaps there occurs also an addition cf t.-.
acid residue on unchanged azo compound under formation of tetraacy..-
hydrazine:

• "2 R. 0. N: N. CO. R = (R.GO), -N. 1%(C-.,I); X.

and a further decompozition of this into furodiazolc z.d acid anhy:-
CA. CO)" N.M ~cAm ~ 0 -

When azodioarbonanil, -is by -CO'

nitro-on are evolved, and at the same tLne small amounts of phenyL.-o-
cy- ;.zte and another substance are formed, the latter having t-e cons 4-
tution:

CO.N. CC"

297, 265 (1897). 2) Cf. also: T. '%:tius, Z. . 1911. 1 Q,

40. 1176 (1907). )A270. 9 (i 2).
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The fonmation, also noted, of small amounts of hydrzdicarbonani". i
to be at.ributed most likely to the presence of some wa".'.

,.us it seems that a portion of the azo compound u;-dcrf, o -
CoZ.Ajson into nitrogen and the unstable radical c, .>

.- ',.sical in part splits off CO under formation o' car '- ..- c.
, o hand adds to the unchanged azo compound to for the biJ-
h'yi -Ide of hydrazine tetracarboxylic acid. This doccposition

supposedly takes place in accordance to the two equation

CO, N

L; ,,.N6,' N ,CO
', 2 C ]i.N-k CJ1I. .- " b .,l

"' - CO, CO, N.CO"

-." decomposition must take place also accordln- to
Scl.4e, since "..o amount of nitrogen evolved wz'a : a ou -% I
th.n would be expected even in the case of a complete ,
t-,o senso of the second equation.

Likewise the difficultly soluble compound formed upon h-t..-.;
tho azo compound obtained from (benzylideneamido)-urazol must r wp-. 4;.
a bycyclio ring 1i

.N.O
N.NN'... , . -Is:X N IN: Cif -C6 11..N .Cu-

Lure, too, about one quarter of the tot&a nitrogen. .- Wp-:
in gas form.

,ot. recently Diels and Fritzsche 2) havo obtained ''oauc'
of azoicarbo;-ylic acid diethyl ester with aniline and tny.a.......

i myself was able to ascertain by a few expori onts .- th ztzo-
ibonznoyl which was still at my disposal, that the lattwr oc'oc.

upon -oaction with aniline, into benzanilid and dibenzhydraszide "d"
cvolution of approximately one half of the nitrogen, accordin- to t4-:'
squat Lons:

C, lh.CO N: N .C ., -,- 2C. !...N i.
- C. IL.. C, .. I . --N- I N ,- "2 11.L

.othylanilino reduces azodibonzoyl almost quantitatively to dib:.' h'.'x.
i.a, i...I' it is itself converted to oxidation products To be nv.

..ore detail at a future date, among them tetrametyldiph .. j".-

- : and Ronagliolo, G. 31, I, 477 (1901) have ob. in -.
c.. s from guanazol h.'droohloride and dicyandiamide, and fro.

;a nd a. bluret. 2. a. 44. 3018 (1911).
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LUERPLNTAL PART

Dibenzh'drazide-Meorury. c, i , N -

A w&M, alcoholio solution of dibenzhydratide (I rol )
..,,. a,,. (2 moles) is treated with an alcoholic aolution of i.. u c
chQ.doi, (I role). White, heavy precipitate.

0.3836 g substance: 21.7 co N (180, 744 mm). - 0.6254 g substance:
0.-54 g HZS.

C14HI0O2N2Hg. Calculated N. 6.39 Hg. 45.6
Found 6.31 44.7

Azodibenzoyl, C H -CO-N="-CO-C6 H , from dibonzhy-id -: rcu-j
(1 .zo) and bromine ( /3 of theoretio amount) in ethuroal "
...U I-rte is freed from mercuric bromide by shaking wit ;'c.,. -.,
concentrated in vacuo. Yield about 90% (based on bromine )

X Xercuric oxide and iodine are without effect on dibonzhy.-'.: d
a other; morcuric oxide and bromine yield azodibenzoyl, even . - -

yield of pure product is low.

I Z Azodibenzoyl was introduced in small quant';s -6,o -
fl.c heated to 2700 while simultaneously pasnSj in C02 , e.oh .

causinZ a light deflagration. The alcoholic solution of the doc;.,
product was freed from 0.17 g dipheny3fezodiLzo' . y procipitatfon,
alcoholio silver nitrate solution. Ste. was p-b. od through tho ;1c. ll
filtrate .. the small amount of banzil which went over oxtr.c f '
the distillate with ether and identified after evaporat&on by
malting point test and color reaction with potash.

Addition of benzaldehydo to azodibenzoyl. Azo" b "..
for 5 115 hours with double the weight of henzaldehyde to 110'. .
0.83 g. tribcnzoyl hydrazine and 0.13 g diphenylfurodiazol (c' ...
to 0.2 g trtbenzoyl hydrazine and Indeed resulting from it) v:-c. o'--:-_.
with evoluion of 0.025 g nitrogen, all calculated on 1 g

If The entire amount of nitrogen evolved originatos frt, th, L,;-

cZ-Posit.on of azodibenzoyl by water (which is very difficult to exclude
coapletely), then according to the equation

*,C,;. I O ; ,C , 'Ui "" ;u -- 0. ili C L '. ... ,.:'i

0.3 q tribenzoylhydrazine forms from 0;42 g azodibenzoyl. 1.03 z - 0.3 j
z 0.73 Z tribenzoyl hydrazine must therifore have resulted fron I g -
0.42 g = 0.58 azodibenzoyl through addi-.:.n of b nzaldehyde.

Di--.-chlorobenzoylhydrazine sodium, ClC6 IdC(ONa)=N-,--CC-C H. :..
s, zratos from the hot alcoholic solution of di-p-chlo robhonzoylhyLr :.

I' p-c--;.robenzoyl chloride ( 2 moles). hydrazine sulfate -i ,inol
ar NaO4H. Felt-like needles from hot alcohol, m.p. 2890.
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(1 -,olo) af%r cddition of sodium hydroxidw (1 mole), on eoo2int, in
&;"2l lusto.%d yellowish leaflets.

0.1879 substance: 0.0395 g NaS04 . - 0.2395 g Substance:
0.2071 g Ag9C.

6 9o 2., 2C12 ,a. Calc. Na 6.96. Cl 21.42
Found 6.74 21.35

Di-*. chlorobonzoytlhydrazine-silver from the sodiu. -"it (i 1

i: I e .olution with aqueous silver nitr-ate solution i ;'Io.c.
.owla-w, -to powder, turning greyish after a lonj.." por;ou " i .

0.iC26 g substanoe: 0.0345 g AgC1. 0.1513 [ £ia'bt.ncv: 9.';C

C-, 9 O2XZCl2AC. Calc. Ag 25.83, N 6.71
Found 25.32 6 ..A.

Azo-d-p-olorobenzone, CIC6 A--.=- O-06. . -
zoyihydzine silver and Iodine in ethereal solution. '1*.1 2.w.

aVli.ng & 1470 while turning dark and with strong gas evoiuti~n.

0.1796 - substance: 0.3607 g C02, 0.0433 H20, - 0.'3 12 .
c.53 co N (150. 755 cc).

C-4H 802N2Cl2 . Cale. C 54.73, ti 2.63, N' 9.13
Found 54.7% 2.7, 9. 'li

Rj.dily soluble in ether, alcohol and particu-lAy " .
....tub^.6 .n water. Aqueous hydrogen sulfide and s , '
. , y ..c:-rcd ether"! solution immediately under orec..o 2 .. '-
p-ch.orbonzoy1hydrazine (m.p. 2890).

Dl-c-nhhoylhydr ine-silver, C 0 o-C(OA-)=N--H- CO -C;:&- . f '.
dl-- U. shoyLydri4ine I (2 mole) and so&ium hydroxide (1 roi.)
Aoqus-alcoholic solution with silver nitrate (1 mole). Weakly yu.ow

powde:'.

0.1225 5stUncel 0.03 g Ag.

Calculated Ag 24.14. Found A- 24.50.

;.zodina2hoyl, C,0YXCONNCOCloH7, from di-c-nhthoyhyc..-i:..
..iver .. Qthrr," iodine olution. Nice, orange-red nre4dlos, . - '.

0.1692 g substance: 0.4533 g CO2 , 0.067 g H20. 0.1119 g ;u.cn:
8.41 cc N (160, 742 m).

a-nzphthoy1 chloride, hydrazine sulfate and sodium hydroxiao,
".?. 2600.



C2 2H 14 0, 2  Cal1. C 78.07, H 4.19 N 8.26
Found 77.9 4.39 8.56

.... cu-tly soluble in cold other, more d'uadily in ho .
q-.-a r'a% ily in alcohol, very soluble in bontene, Ic.nolub.o ....

. ;duclni cg-ents like hydrogon sulfide, aru-oniu-
tro, ydrate and hydrogeon iodide conv' , . .

i;tI Q n.hozl hydrazine, m.p. 2600. Azodinaphthoyl ; P.
on careful heatirng to 140-150O, and yields, though in poor yiel.,
yellow ubstanoce difficultly soluble in ether and alcohol anz
4olu'blo in benzene, m.p. 187, which is probably dinaphthoyl, C1.i7j$-

0.1199 Z su'bstanae: 0.3732 g C02, 0.052 g H2 0,

C2 4t14 02. Calculated: C 85.1, H 4.6
Found: 84.9 4.85

Wator r, .acts with azodinaphthoyl gradually; f :n.' .n
hoa t1, fonation of trinaphthoylhydratine (m.p. IC), ,
.C. an- . dinaphthoylhydrazine, with half the total .rt .'

ztoo evolving.

T..'...phthoyl hydrazine was also obtair.od by........... .
hlori a-.A di .phthoylhydrazine-sllver. White - .

0.179 Z 4ubstanco: 0.5276 g 002 , 0.071 g i2C. 0.:2. -
6.0500 (1 0, 747 mm).

C-HU£0,N 2 . Calculatod C 80.13, H 4.5, . 5.
Found 80.38, 4.44, 5..s

P~adi~ ~soluble in ho% alcohol, very slightly in L.
in water. On heatin- with lkalis it readily splits off .
group with formation of dinaphthoylhydrazine.

Acotylb.noylhydrazine-sodiur from aoetylbenzoylhydz .- -

sodium othylat, in alcoholic solution. White precipitate, .ol2.,
water and hot dilute alcohol but not in absolute alcohol.

0.3504 g substance: 39.2 cc N (13.50 , 764 mm). - 0.475 Z
0.2.654 g Na 2 604.

9g1902Z. Calculated N 14.00, Na 11.5

Four.a 14.07 11.2

. from acetylbenzoylnydr- z--r. ...
S . , diun e'yye (I mole) and mercuric chloride (1 molc,) i. 1-

-, -- r23, 50. 296 (1894).
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0.3378 9 substance; 21.4 cc N (140. 762 mm).1
C)O2 Calo. N. 7.45 Found 743

M~.or ;k Q*"*oz... lodinij Solution, a~s i- oil.

C.~2 subst:-nco; 0.5918 g C0O. .15 g X20. -0.2096 Z;I

C 'I',O,:). CalcuJlatod C 61.3, H 4.54.
roud 61.5 4.82

Z~;oncZtho iodino liboratod f'rom tno ac"cZ .:,D
~~ ~~ ii-Qicatod that the oil contain4 At~..

Stos,;s ravaal a cont~nination with actylbenoyydiaine.
C9K- i-1, In by the very high hydrogenr value.

i'..acts %with theo com~pound causin- thea ov lut-i.,a o:
(H ~.,zoy:2ydrazino (ni. . 1710) recovered f rom h *C

*.. -, in a-'tion to dibonzhydrazide, shows that in z . ....
;:aowon 00ovspor.Qir.Z to the equatiors

zincho irn tho dvcorpositio n offaty: .. .. n _

t to 'ba o~zjoQtcd. 5 a catylben-.oylhyd.-azi.-;as L Ut;
~hoz~h ox'~ ycnao -ida hour3 on the water bath. Thne roact.'.on ~'&c
..sc..ro.fu2.1y tre-ated, -after addition of' other, with ico, ard thz
tainina ..2t-.r the evaporation of the othe.-Qal solution was
&rmdili.te zietharnol. Shin~y tablats, m.p. 670.

0.2034 Z 5ubstanco: 30.8 cc N (22.50, 752 z.)

Calculated N 17.55 Founc. .16.95.

zv.~iy.lubla in a~cohol, other. acetor.6 ar- c',
Ahty in, i.-.ter. TIha alcoholic solution yiolds wi.th alcohollic ~

to ~iona double compound crystallizIT-.g from hot alco'hol -

r.p 1-8350. The ethereal solutivn of methyphyl-"urc:.-zQ!
- .~s;:..t-. -.Oroal .,rcurio chloride solution a 'Waite double cozpou ..

9



Dlacotyldibenoylhydrazine, ., .. co, .L

o p .:'- ._ both fr=o acotyl chloride and dibonzhdrzL-do:-c'
fxxa banzoyl chloride and diacetyl hydrazide mcrcury. L.'. f
other, m.,. 1090.

0.2144 g substance: 0.5184 g C02- 0.0 9 47 g H20. 0.5973

50.6 oc N (150 . 753 =m).

C1.H 1604 N2 , Calculated C 66.63, H 4.96, N &.66
Found 65.95 4.94 3.72

soluble in alcohol and ether, insolube .o
.- y _', , dissolves in sodium hydroxide, which iica;
'nas of at least one acetyl group to split off.

Y ice-Silver, HC (OAg)-NI-N-CH (OAg),

'" : hlor.'yd:'zido (1 mole), a-.7onia (2 znol z) a..
.. -k : cold solution. Yellosh-..--u. .

0.44 .9 8subat.nce: 38 c,; N (220, 742 mm) - . t
C.2718 g AC.

C~Z~ ~.Ccaculated .4 9.30,;7-.-
Found 9. 0 71.5.

. .hat ranidly, it explodes vigorous y undo: c:i
o.tl& livc'. in t'.e s ilver determination it : ea:-..... v ''

ew drops of alcohol and dilute nil .c..,

" of x';az!"a hydrate.

.iPor.hydr i -: orcury.,

from dio'hy azico (I mole), sodium etaylate (2 moles) anc. .
chloride (I ;..Au) in aqueous-alcoholic solution. .'ine, wai.:-,

, subs ance: 0.6794 g HgS.
C .. 2:; 2 H-. Calculated: hg 69.83; Found 70.35.

"..:.t only in ethe:-ol olution by re-c L_..
-th do--hyda.. .- silver. The razpberry-red filtrate lfi, u

vp' _a n vacuo, a relatively smal zzaunt of greasy rosidu .
... . _...Z ac-d small, which reduced arrmoza.acal silvor nita;'te lu~ioa.

Si:-c 0.' Z water are already sufficient to deconmposo ..
...o c .... r.ci, the former must be excluded even moru carcful..y *i.

t~fA'.j, pe.'haps by the addition of barium oxide and magnesia.

10



.~.u A I:3 sol tIon is a Irlost ins tant.anr-a s 'y ~
-d44 n xc. f water, with vigorous gas evolu' on tai.n- p-G

w hc : the water con~tacts it. Peyh ~eruo

.~-X

c^.. nmoo i.n aqueous solution. Fino, white pracipitzto.
sott*.os VOI'j slowly.

.06 s: ubstance: 24.?8 cc %1 (20.50, 753.5 j-

2, 2 Calculated N 8.91., h,- 63.73.
9.19 62.3

i -- ,a addition of sozne magnesia and C.
ra~m mercury jodie by .3had.n- with -- ;-cu'y

c ~~ ai- .ho form of a dark red oil.. The ''a

C Ir.~ im~purities Vnich must have caused also th~e c6 a
o: ',.io zu. .ce upon storage, even in the vacuLr desiccat o 0 .*

A~.~~tylIs first slightly dizzolv.Z - a6,;i.
~ ~o;;....nre.., t. hen it i:; dccomposv. a..jrcst

~~ ~yiald., rsm all arioun-ts off a pn ....

C i.5c~c by hydrog.-r ioc:c~ct icoi..
c, dr: T-ha roducti~. .s s..ow~z ar .

74.~ ~:A Ccc Acid E..-drazide, (",2?.) 2c-0cN~ C-H
-. y nyc,:: chlIoride (obtainod by reactin- tr~e -c"a

chlor-icdQ -yc hyaziAna hydrate in the preswnce off soda, ~;
fo .cohol, :,.?p 230.

z.46 z sub.tance. 46.3 cc N (.1.20, 744 i~

o-2,Calculatcd ', 12.28. Found 1 !,.'7

~ ~o'~1e in hot alcohol, tJ4--*t1y in otheriso.b..

rA*.; othylacetic aoid bydra.zide (1 mole), czi thy'- te

~~..: ..c) rxui hloride (1 mole) in alcoholic solution. I."I'

5ub-5ance: 22.8 cc N(2.80. 764 ~)

C--E-,:'I : calculated N 6.57. Found N 6.51



~~c.~hy.~cty, C2} 5 2 HC h'' (C2H<) 2, frz,4th
of sC c~andary hydra~ide with othereal b:roYine ri.

of' -agncs'a. Th, rmercury broniidu Coin, into sL4,-o w'
rodby a with rrocuy The intansoly .d -

aftc- - ev, .or-atiozi was taken up in a littla C'y- c;. -0.1-
, scoar-.t, adnmixod seconcary hydrazide. The oil r~a

Of colvont cornsisted, according to titratio A. t-:idi .Z

~ te ai~ii~dpotassiw-n-iodida solution, of' 90" :;;;o
!".u.ty the essential. compoundtr,,sont is probably Sao

diothylacotic acid hydrazide, so that the nitrogan daterminatIon ' vo
approximately the true value.

0.3094 j: substance: 32.4 cc Nj (180, 749.8 mm).

C.2 220 2N Calculated N 12.39. Found N 11-3.7.

-t-, sulf .do its ethereal solution gives -a wlhi.~o
o.: secondary diethylacetic acid hydrazida. Wata"or dacor.~poses thV aec,
c-- : und in a gradual fashion with fox~r.ation of tridioth,'. - ...

whera'cq one half of the total amount of nitrogen i.~ f..van ol%;

(C. Is")2 Gi. 00.N :N .. I ,C ' 1 " I/ ) .. o

j- (C 211i ) CIIXuN O .2U.CI

~ ~.as to zMs.e.y.c6y.,:..n Qf.4-

f-On c. y yoi acid hydrazir , (I. rola)an
chaorid,4 (I rmoli)) i.. :d solution at 100. Colo'ie!Os 9...,-. 5

0.25C ~ tsnca~0.6131. a CC02, 0.2366 Z~ EZO. - 0.20LZ
,iianca: 16.-' ~C; (50, ?62 u)

C-6 y. 2  Ccz, ated C 66.26 F 2.0.;43 N 8.---
Found 66.!4 io0.41 9.15

~~c~.y ~u*in alcohol, ather and banzeno; insoluble in wat..

:>~s.~:.....'y :th ac~..~acid hydrazide (2. mole) + benzoyl c"hlo - a
i... ~le ... ;:.>..S..L out;.on. S.rnall pris7.s, nm.p. 1230.

0.79 ~ ~ ').~ce 7225 g C02 , 0.2112 Z H2 0. - 0.307. suznc
23.5 cc (;~*757 ~

C.Iclc;1ated c 63.67. H- 8.64+ N 6 .6,.-
Fo urd 68.44 8.3 3.67.

12



-. ~ ~ :.witv_.; Vhan procp " ated In fLIncly d viO o .. ~.-..
c~, c ~ by water, it disol.vas on~a~to ol' a L..Q j

-w ... oPurtuZr riloo:

hls procipi tatt) ailSo1vos UPC.- ad.o o. ..

Sto .. -nfo. composition off tho s'l~ s c.Li

- :...;~: ~I~ ry y-azodicarbimi-.1Io h :2 -

I a. n a:C --od .

_4.C (22 .. 7 v -n a O 6-. n i

- -- u. nit ri ac.~id.

~ -~ i.~~~V'
2  

Ag 20.64n ?.' -

z ub .2936 C02 0.05132 Z 'HO 0.121-

C, . . C 54.64 Ii2.7 : c
"" 55.02 2.93 23.?7

.j.' ~ji#:o~;* .full

ofhc~aoicrophnl.15 ri*



-Iil- u'Zlo --'n ether, b.cnz~no and i~r., c>;?

iu- acids tho daco;-osition is
c, a o.~..nacoording to thu equ.ation ...

-4o o ono~ third of' the total nitrongen. Brt * .

;o~ 'Laho ~ -,ito ofc the azodic&~ar'oan±2 .i..lln~
and fon ... on of a whiteorD1ocinitato whic., h- a'4od f,'...~ ..

~ ~ cxh~.b~tsthe aniline roaction and is pr'obably c... .

ba.,wu ~or arnilinedicarbroxyjlata.

c -r. rl yana (detect-.-d by smoll ..

~ .. ~... .. ~ *... .7..r~y leafl.ets 3ubl'Li.n;, o:. *..... -

.S. I. N

C-1cuated C 5.0

LLi.

.- I; ofteh~~ *. ...-

~*cnevap ra o ... . ... -

..- afo7 j a vt.olat powder, dfa- j~ f~c i
:z ien shaken wit', acidi±'ied -... .

~ and arad-.aLly boo.4-..

(Iml) sd-~

-d * ~c52 469, 4350 (1895).
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* . .- 49 0.077

'-- .; On 0 . 2 th cil.:7 0.; d :>. .2

53.3- 6 2.53

* . . ..vA ~Z ~~u. ~c ~ -

C, C ~ 7

-- i7

:co .L6  cc:.ou- (20u 53n6 044

q ;azn.jr o t-%-

on2'.oZ z



c~'z-j, ~0.?;very soluble in other. loss sol.uble .i

t .L421 S nbstanco: 0.3268 Z CO2, 0.06806 g FO. -C."me Y

C2~ 2 06 V2  Calcu~ated VC 62.5, H5.22. N
F ,und 62.72 5.36

A~c~~yZ~c .c estor 1

~ -... ~y,;.2.-. ol, purif icd by C6-&ctio.z. _ - ,

0~.17-27 Z ;bsotaco: 2,5 cc N (18.50. 750 4

* ..Ccl~od N 1.6.09. V~

iJ-- -'wo na-'s b

byi- ..- ,n, .. i-.

*.....C' Z. t 1380~ and~; w" fc,-, to~ bo i *'.

-d ~ ~ _ 2; ..- 11 :eidenroich (J. 1:r r2 52, 4-" (, ,~~

-. ~-,~.c~oo y.ic aster with f r.rrg a~z~ a.ccr.

2j 13 *~. 53 (1903).
1.6


