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of the poludion by 2GR corbon tetroahiorvide, it wee
Tound thet o dofinise inercece in oprtiosl deneity
secoupanded the addivion, wowing e tho suprression of
the formation of ionic epecics.

decrmse of the confliet with Kerlseniitterts resuite
the ion migresion experdimonts were repented. Migvation
of the colour Qoes coour, ond wes cxpinined by seying
thet the colouriess fono mgrete. M the snode, k™
wes discherged.  The noutrel molecule irvedlistely roscts
with nltrie oside to form the violss nitrosyl eround
the mﬁa&m Hor is di&wimwgm‘i &% the psthode ee 8 gog.
he whole prococss gives an epperont colour migration

towards the anote.

The contimetion of this work® led to the dcterminstion
of moleculor estinchinn co-efficient Fop caplic bromide
end chioride in & wvapriely of zicouholic solvensa. Thay
wers deternlned ot a oarbon Seirachloride concondretion
of U§T, where it wao Tound $hod disocciction b lonic

guccles wvas coampletel) renreniud.

Table 2 ~ ¥Woleculer ¥xtinction Qoefficlente

solvent A IR, S
Cunirg BHgOR 570 I8
b Cotlslls 570 1058
Uil CHs0OH 580 JEGQ
" ColnlR 5 1600
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The stebilily conatents of the nivronyls were
messured in o seriee of rlcohols. with cupric bromide,
obeorpiion of nitric oxide is compleie, ad the reaction
%0 b considered is:

CuBroiG _Fe, cubrs™ + Hov
[ ————— rey
with cuprle chloride, there is, in sddition, the
ecuilivriam:
i oy BL e
Cu{.vlg + KO g %lﬁfﬂ)

0 De Laken into eccount.

Teble & ~ Valuss of ¥, for Cuuric Dromide

».f.c
~oLlvent Tomperature °C L
Methenol 25 9.7 x 10‘2
Tthancl 20 .88 x 107%
n-Cropencl 05 5] z 1077
n-Butancl 85 2 Z 10:;
t-Imteonel 286 2,2 x io

Toble 4 - Velues ol Ky and Ha Lor Cupric Chiorlde

rolvent Pemporsture Og Ep K,
Hethanol - 20 5.8 o | .55 = 1078
rthenol 22 1.18 z 105 | 8.2 x 1073
N=Tronnnol 3.4 2.8 = 107 | 2.8 ¥ 10_5
a-putancl £ 4 le® ® MW= 2.3 x 10
n~Pentencl 28 - 6.2 =% 10™%
t-Tatanol 2. B - 2.8 x 1o7¢

The concentration of nitrosyl woe oeosured spectio-

photomctricelly. It woe inmsoesible to take rerdinge st

S e
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concentretions grenter then 1ow3 madedr 8ad the veluen

given ohove were delen &0 the roglon of 31079 moless,

“he DOYD oguotion. G = {1 = 1/8)e/p, sredtets shed |

& plot ol <1y X sgoinst the inverss of the dicleotide
cunatent ohonld yield & abrelght Line, 1i¥ the verietion

in Mlonocietion condtent fn Gue 9ololy Lo the obhonge in
Sdslemiric eonstedt of the aolvent, ool providsd the
reddil of dome formed 4o ndecendsnt of thoe neture of
the oolvani.
-—[oy/(e.

‘et
D
0'0% 006

Bdh merice o8 nitresylie dissocicie iesot in n-Dutenscl
TRlp Fesult oould bo seeountad LOP BY espusing bhob
aolvedion tedes piacw, end $hot the glve o Lhe aloobod

medoeilde slen afiecis he piebllity o Lho oolews

oonsidertion of theos feotn ol $0 the pRosorniion
of sprie flucride nitrosyiit in nebuisnol.  1he
insteBility of the flucwride Altrosyl mey Yo promunsd due
w0 the Instobiiliey o the o Ty don, Lopmed by the

recetiong
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RS QopieR was sLebilised by the sdsition o BydreCinorio
pold b Yhe poluticen e ob HESELRION HDeetre i minmiles
W thne of the 0Uhed mitnosyle.  The sointion of i

T

Inorids nitronyl in fomde asid wes Hak%6 Hhabla.
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THE BEHAVIOUR OF OUPRIO CHLOBRIDG MITROTYL I nonasmgid
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gt of the nta

The ptoblifty conotenty, deternmined in previous work,
haeve Gepended upon the sssumution thet the bohevionr of
the nitra&#& in elecheld my e sloqustely descrined in
torme of two eruilibrie, one Tor the formntion of the
coElen:

guly + M0 BE, owigho

ang one Sop its pubsoguent idnisation:

culghic Yo  CuXe~ + HOt
—
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Iz cese vhere cupric chloride is Lhe cLeorving onecies,

end sbeorption of nitric oxide in not complete; it mey be
agouned thet Ke and R alone sre sufficiont to deseribe
the pysten Mhen:

CuCly + HO . cuclolin

C(1ex) (&0) {(I-w)mC
where ¢ is the initisl concentretiocn of cupxic chloride,
% is the cwount of nityvic oxite ebooibed per mole of
copper salty HO iz the solubllity of nitric oxide in
the solvent eloge;, nind w ie the degres of ionipsition
o the nitrocyl.

cuclszo Ze cuclg™ + mot

{(I=x)zC wEG oL X
giving:

B = _ {l=uix

W (Ey

®Ee
- &

Ky =

Eliminsting X
G = a.} &{ IC] 1""

Vu

which reducce to the fopm:

r . ff{:}_m’ﬁ‘i

where & = Tefp MO B

il

Kp B0 T=b+ 1
thue: logigC - logygt = logyp(ims) - Eloglo{ﬁzua}

Plg. & showo the'grmph of 1) C rgeinst = 4i) log ¢ - log ¢

egninet x.
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For eny prrticuler solvent ot e given temuernture,
Zgs %p ond [NO) muot ell be conetent, hence it ghould
be pogeible To eveluste Zp and then Xe from o plot of
log ¢ epoinot z. It is not necesnary to mespure the
optical density in oxder ito determine [CuClolO)snd
henee Kp and K55 thus investigetions cen be extended
o more concentrated solutions than heg been done bdefore.
As phown in fig.e 3, the theory predicte thet % heg an
upper 1imlt of 1 =6 the cupric chloride concentration
tends to sero; ond tende ssymptoticelly to e lower limit
of B/T: r8 the concentrntion increrces. Velues obieined
Lrom the negetive sguedke oot would not be obeperved in
prectice,  burdher, over rach or its length, the gyaph
of log ¢ sgeingt X Is linear; it should, thercfore, be
pospible 40 pilot velucs of ~diog /Ax egeoinst L, &nd,
thus, from the aslope dotermined expevimentell;. obielin
g volue for g« Vlg 4 chowe the ielotion belween this

slove engd B.

Under eondidions vhere intersction nof the nitroscnium

ign with the eolvent becowes importent, o more complex
gxpression ic obirined:
cucig + o EE cucigho

{(I~x}o  [@0] R{ 2= &G
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cuclgio K. cucig™ &+ mot

x(3i~w}C XRE 2k~ AT
50r o no ZBLEY - mEUe

zk=-gc  °

from which

*oaomuntoaun.(l)

LA L AR N N W AN (2)

5
6
i

b
i

TR
ol

o

E.S;;
n
g
0(\3

ﬂlw!0.°.~3‘°“(a)

From {3): ‘ I’Iﬂ?C = R(&-—A} where O = Zge 8

and B = =0 4y B° 4 ARCWR

2RG
Subestituting in (2):
Re = ZKC [ + B~ JR2 4 430 ?]
TR QEC -

u
X
T
d
-
\
)
w0
-
e
>3
=
[ — )

(R + QRGKR)%

H
a)
5
$
| e |
o
o
Ay}
T3
w0
—_—

P
o
i
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20,09 Andicnte clonyly thet ooneidersble solvent

intopasoblion with BOt is doking pisoe,
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THE BERAVIOUR OF CUPRIC CHLONIU. NIThosyL X6 RECHEANOL.

St s ETRTIY AT
CEPERTUENTAL

12,15,

Lpeveretion of fahwdpous fuseis ghloride

Figher Orede ephydrous and hydvrsted osurie chiopide
were duhydroted by possing o streom of dry nydroagen
chioride over them. The dehyldreting epperstus ves oph
a% & temperature of eypromimmtely 1500 in an stiocphere
of meflosing bromohensent. ‘The ,g:m&zmt wet obored in &
vecuun Gesslosedor over concentinted suliburie scid spd
podenninn hydronide iaelmmt ny hpdrogen chiioride wop
prepored By dropping concentrated sulphurice scld ioto
coneeDiralen hyareehloric goid. The mixture of aclidn
wen sbivred contimcusly btheoughout the addiiicn.

Latels 1% wos found sufficient to 4ry the chlopide

by hesting ﬁm 1209 Por Lorty~-cisnt hoars.

rreigete of sondrons cuasedc Chiorfde &

The product wos anslyeed i O 8g. ssmpies for coppey

and shloride.

Sogper weg estimstod ep ide pyridine thioccysnete
This compouna wop wsed {or further laoventicetion of

‘ulirosyl Cormeticn {eoo next peotion)
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Thecretiosl © ou m G, TBO Found: 47,08 L2

bar

Ghloride wog eatlmeted by titvstion with eilver
nitests solution, uﬂing-ﬁimhlara&ifluoreegaain.m&
indientor.  Fhip wep preseted by dissolving O e

dia&l@rmaifluaraamcmiﬁ in 107 mie. S8 obthancl,

Thecoretiesl U 01 SR W5B0 Seand BR.E0 - 58, 867

It wes sboerved thet where cuprie ehloride hed
been dried in the oven Blight traces of cuprouve chioride
wore pressnt, but this weo 2ok suificient to sifent the

b ol t Wi A T

Jeridicstion of Alaohols

Abeolute slechol wes Vivet refiuned wigh La Bg
siiver altroe,; S potessiug hydrozide perp litre, Pop

goversl hourts $9 renove ploshysen.

w0 methoGe werg aged for the romovel of wetew:
1) fThe aleohol wee aietilicd, ond refismed with g
megnesion tarndnge, 8z iodine ey iitre for thseo
bl o2 |
11) The eloghol wwa‘ﬁimbiilea lrectly into s Pisok
conteining Trierite (erloiun eulphetol, end iefs
standing for ot loeest %wenﬁ&~fmar bhaoure. Driedite tnien

tp 887 by weight of water, and fov somploie asehydration

GF the sleohol, on excess of 957 ig required.  Yhe uge
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of this method Drovght the wveoter contend dows o below

The prouet woo Giptilied diveodtly inde the 100 mi.
volumetrio fMogke, used Lo make gy the soluticne end

need dmsedlstely.

Dpennration of $ai&§ioﬁe

The smhwydrous eold wee transforred indo o ommmil

fleas specimen tule, without Temoving the ecli from the

oven. The polythence gep of the tube mefe o entisfoctborily

pir-fisght clotute; end the Lube wue 2ept in = dessicentor,

shile not acduelly being weizhed. The nooR of the tube

PLtted oxnelldy into the oponing of thoe vowlunetpric Flepke.

end exporure oF the contentsz 40 stmospherico molobure wae

thus kent Lo o ninlimem.

rotimetion of Uster rresantdd

Koyl Pieher recgent wea used to detorrdne the
vereentoge oF water progent in the solutions uned.
Titretions wore oelfeciad on § op 10 mi. portione of
soindion, Dotk bolore ond aifer sboorpiion of nityice
axide hed veken ploee. In genersl, thore wes nd

Auobteeteble inePrezse in e woior ocoosent in the lstier

L6503 1Y
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The resgent provided counsisted of two etock solutions;
1) sulphur dioxide in pyridine
i) logine in mothanol
For use, i) wos added to i1), rnd the mixbture Lloft
ctenaing overnight. Jhe rorpent wes SLancerdiced sgainet
# 'standerd veber solutiont conbrindng e welghed nuentity
of wrter. The golvent weo ebgoluze methenol, dried with
trieoriie, conteinlng e.g. YOBS1{S)s. weter in 500 mip.
methenol. rg the reegent gradunlly CECOPLEEs, the
sicnderdiostion wves rvepested aaily; he yresction taking
nlece mey be represented ng;

Ig + ©0g + BCpHER + HgD___, BOgHgh. BT + c5ssﬁzi\glzfog

0g + CHgOI — Cgligll = ©040Hgp

s

i B

The end-polint wro detecied vieuslly, by the firc: appearsnce
of unueed lodine. The titretions vere gerried out in @
closed sysiem, protected rom stmospheric moisture Ly

coleium ehloride drying tubes.

; - o
mreperation ol Hitric Oxide G

2Nedlg + 2FeBly + JHofUy — Fog (90g)p =+ CHANTO, +
ZHoG + 2 NO
Two stock soiutlions weére made up:

i} 273 FE04 Tiln0 + 5B mis. 56%‘H2F94 par Litre.

mitric oxlde wos produced by mixing emurl voluvnes of thepe

T
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two solutions. Qenerrti O Gi bhe peo wng slow, DOVEVOE,
on eddling lg. esleium zulphete ver PB ol soluticn (s
1i) before mixing, evolution ol the grs wees plmoset

inntentrneous.

Prefersbly, nitric oxide wre obtrined from & cyliinder

supnlied by the Methegon Co., Inc. Hew BL:3 10

F A
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ERpordntion of fthe bsorotion 2m xpegus (Vig, 83

The gos coeorption appareius sonoieted of thyee
feGdiong

Y e 14T B o ol S, .
Gooeakue ol nigeie oxide - posevolp PN

e purdfybog woboe {6,0)

’4-

i;

i-v.»t

-

B0 ges uetbe (5,0,5)

.

23i3) The sboorpdion Duld and burebbe {mert)

Ritrie oxide moe stoved in fhe Piogik B Yhe volumo
of gre in thle reneyoilr eonld be voried by roaining or
lowering the LToreing balb ¢, conte indng 68 sodium
hydroxide solution, which ploo served an e obootosnt
Por =uny neidic oxides of Ritrogen. The nitric onide
was then possed through o bubhler o » conteining 10w
aodiun hydroxids solution, enicived with & fow drosc of
wniversal indicator; next, th S e zecond Dubblesr o,

cntalnlng concentroted mulihurdiec poid, These solutions

were chenged Ireguentily - the soluilon in TAEY wes

o prege v oK. o 3 e o N
chrnged gvery four weeks; she codlom hpdroside in ¢ wee

enanged whon $hoe in&i&aetmﬁ shirid ¢ 237 of sbout 8:; thoe
selpharte 2eid in D ouee changed ofter evory twenty-iive

pbporptions, oF onoc o wosk.

In erder o reluce the noseibilisy of scid OBy
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being carried ovey into 0, the iniet Lo owee sed aboud

&0 @ wbove the oculiet of the bubblier D,

The gre buretiec © wes coaliibroited in Ol mi. Yrom
Ch0d =~ 100 mi.  {0.74 em length = 1,00 wi. ). 213
connectione were mede of polrihens, heot~ceeled to the
glece; end dound vith wire; glving e »e CLly oo
tight Dexible Joint. The taps were srersod with
Aplewon Tegd. grerec.  Comnoction betvesn the two high
veouwnty, three-way tepe ¥ oend 7, .1:;--!.-';&: by merns of two
sengthe of ceplllisry giece tubirg, erch 11 om long;
flexibiiity wnp emmwc}. by thvee ghord links of

solythene tube.

&

The thermosted sureounsing the bull % consisbed of

a 1-iitre beeckeyr conteining o breps ring, The ten erstuye

1

0l the ring wo TIE N E0LOTS UlBlae

'

3 LIKier remote control
thermosted.  Ia ciGer 10 muintsin terserriures more than
B 90 Lelow rot-Leanersiurc, Lho sorier woo mepreccd by
8 B-3iitre doable-weiled voouwyn Plogi.  Ihe besnersiure
of this Lereostss wen cantimaoeely monitored by merns
OF & ¥. 0.1, 80 Deeorder, comected $o o Telelhornoncter

Fitted vith e sleoiniess stoel rrobe.  dYerwml ef Lhas tmend

of the terpurniare of he elpeulsting veter weat the

verietion of the temworalure i the pesoisnss below & 0. 2B,
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EEETss

“tlrring woe supplicd Ly means of e job of nltyoypen.

rurifiontion
Imparities vere rencved by silowing the mercury 30
ran dn e fing stwssms through o lovg longth of glsow
tubing, conteindog 107 nitric scid, The nivcens wen
repented 2 ceoond bime; and the mereury Linslly possed

hrovgh & oodums off watel  The mereury wes dried; apd

duet removed by poeping it bhragh s D0lded Tilicrepeper,

with ¢ pin-hole in the opex.

retion of 4

&

The merdniy resevelr U wos releed unlil tho goe-
Waretbe £iiiod with meroury 0 M, whdoh was iuen turaed
to conneed ¢ with o On ilowering T, ooy residuni gec in
Lhe LBueotle collecicod Beiow ¥ oculd Lo pimply renmoved.
2t L . com saooimont ol & seriog of copoerissnio o

alow otooss of nltric onide was popoed Inie ke pystan;

At T Py P 1 2 § e " r
the gre buretto wop Cillied snd copdiod sevors. timee $o
g Y e e, =% S - . . "

ranovs ftrsccd of iy, fQboegmenilys oo sthoovhore of

“

NILFLe oRide wro meinteined in the spoereiuo.

3,

Do porlorn ol ebst Orphion:~ o nlrerm of wepn ol
o~ sy hany v oo PR N Y -4 B an . Ry wpe
Sried by poaning throwht ¢ Vobc contnining coloium

e . 1 e R " i o
ehloride, won sucked Hhvoush 1 oand T. This wop
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poecorpdiched By conneeting 4 0 & voouwm Dumn) ol ues
contimed until Loth ¥ end ¥ wers ocomplotely dry, and

Proe froan treces of nitric onices.

The tepr J wns olosad, the soiluntion under sest
poared into X; the tep ooensd unkil » ves £93%e8 Lo
the level of J; ond then both J rad f {the tap o) the
bovbon of 1Y closed, © wer copnected Ly ¥ othrowsh F $o
the cutlet, T veo redsed ontil the oro burette Filied
with merenyys; then ¥ voteried {0 conmect D to the outled
H1trle ozxide won peaned Lhrough o systen $o romove
any treces of ploohol vemour Trom bhe espillisyy tubesn;

nen 7 owpes burned o comaect © 0 Uy nnd $ho poeevoirn
igpered 80 that © Tiiled wits attrie oxide. O anoure
thet this epclosed voluse Oof ges was ol etnoopleric
pregsare; he tap M wor rotedted 10 connect o nomentorily
o the ﬁf&‘ﬁ-’f‘:ﬁ)ﬁ-‘f})hﬂi‘@u Zoene {hen turned o conmmeet U owith
he outied; snd more RAWRIC oniae proned shyoush O

4
24
L4

a4

Snsuare cm‘.i:f in gas porlood Roltveon T oond

afe
2

4 were then shud; rostings of e homneretuso in B
aoh Uy and how ‘nan 1o pPesouie wore nosed. T woes
eloed soout tuon sonbingorog, en U oooned o gonnaot
v Lo J, J onencd Lo 1ini T b Te md Y ooened, s thet
ahout 0 ~ L5 mip, of fs«aiirtimn mon Hrok fmm He Ko owonp

gloged, end the now reedive in U noted. O epn then
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Burgher isointsd? Svom the oyptom by ¢ sovew-cliy. Ao
shnorption progecied, ¥ wos nleced in the thermonuet,

rgroved every Live mwwden fov shoidng, poeolpoed, snd,

¥ necgpanry, Whe meyoury lovels &o U oond O vore #G antad.

Throughout he shoorption, the vregoure of nlipic onide

in © wes Xoplu ot rhout Pive cestimotivs obove sbrospherio

Pregrulg.  Otherwlse. e best solution bosded Lo puck
Yook throush J 0oy sbsoppiion wes gomplobs, the
preasure o & wes alhmted Lo ctooseherio, Hhe Al
shaieon Lo 'rsllmr ciRy exncuss nidtrle oxide in the aolvent
to #djuet o0 the siight prersare ohange. The Doromedbic
proneule, the temperebure In D ossd Ty sl fhe voluoe

rempiniog In T owone reeds
o

fhe volumne ol 2iteie oxide nbeorbad By the solusion

woi eslounisted Drom the euoresEicn:

Yom B3 Iy . g foo i’.‘:_e,...f'; 4 e ‘:,fi\
7 [ I §

: & 3 - o

5

vhere: § - volums of go% in 0 alb atart, ob 098 and
A

& - volumg of pra in T oot el 81 P.97 ond
Pae L TIROOOIDG,
£ _

£ o~ vobounr srezpure oF the aclvent ot T

-‘{w - [ § i : 5]

ol e bhenuosied tounoruteie.
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X = volumc of szolution wes un oub of %
Ty and Tos the temperature in the zos burette ot the
begioning and end of the absorvtion respectively, were
determined by toking the averege of the temperetures in

I end T -~ the mercury levelling tubes.

Preliminary Determinations

1) The volume of the bulb ¥ wap meesured between the
teps L end J, by £illing it with mercury and welghing.

Resuldt: volune of ¥ » BB, 26 mis.

ii) ss e check.af' the messuring syctem, o mess of
grs woe enclosed In the gop burette; ite volume at
etnegpheric prespure and Toom temperature noted. The
pressure was then increcsed by 10 - 20 on mercary: & ad
the mystem left Tfor twelve hours. Checke were mede from
e to J, end from © t0 B. The apperotus sppecred 1o be

verfactly gea-tight throughout.

113} The dead spacen between the zero grauuntion of
the see buretie aend the top H; and boeitvween ¥ el § wore
termined by enclosing s mass of ges in the burctie
and measuring ite volume s£it Gifferent pressures,; both

ghove aend belov stmospheric yresgure, by roising o

lowering the meopuring tube.

Rzt
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From the set of cquations: P{Vix) = *{V'ux).
where ? end P' were the precoures, V and VY the volures
read off the gos-buretis, tho value of %, the particulor
dead space being measured, wes determined. The todol

desd space was of the order of 3 mis.

iv) A series of Qeterminetions mede on the vate of
ebsorption of nitrie oxide by the solvent or solution,
shiowed thet, in 211 ceces, uptake of nitric oxide
proceeled repidiy during the first twenty mimates; snd
that the reection wae eliwveys complete within nincty

minates.

2alte on the Vaponr Tressure

v) Bifect of Dissolved

of the folvent

fince the vapour pressure of the solwvent, Hoth ai
the zempgrature of the gee~burette, and of the thermosisi,
oceure in the formmie for the guantity of nidtric oxide
absorbed; on estimeste wan moade of the effect o the
P

dispolved copper snlt on the lowering of the vapour

DPreEsurc.

The solutions used were C.,001H - 0,24

reoult'’s law: P -~ = X
5
o

where P, = P is the lowering of the vepour vrespure;
and P, the vepour nressure of the gpolvent, ot the

tempereture congidered, X - 15 the mole Lfrection of
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copper spit in solution.

In e Gu 272 polution, it mey Yo sean thet the

Jovering of vapour vepenre i of the opder:

vi) pffoet of tdeeoived Celts on the folubility of
Fityie oxide in thw folvent

i gorreeticn wen oede for thic effect. Tt begoges
sigeificent only et conpanteotione of cunvic solts

greoter then 0. 280, which is ouialde tho repglon coneidered.

PR .~ =7 o
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GRETURENERT OF ABRORDTION ©opopmatO

fince the uweual eilics sellie cowld not be filled
it nitronyl solutions withoul exposure o nlr, end
nitrie oxide could not be bubbled through coeily, 6
speclal cell vee uped. Tt woe conotructed from srecision
rectenpuler-bore borosilicete glose~tubling, epuroximstely
1 ome gouare; and Fitted vith e stendsrd 19/38 tover
2oCsey ., 80 thet vardous bubbling hesds eould be used.

The Gimensions of the celil sre phown in Flg. S

mhen shectropnotometric messurenenis were ioken in
conjunction wilth sbgorption mecouremente on the gre-line,
the pitroeyl solution wez foreed, under an ntmosphere of
nitzic oxide, from the bulb X inlo the celil, siwer the
reagiion wee cOovplete. Hitrosyls ocoulid eliso be or crered
directly in the cell, Two types ol bubbling herd wers
used: Fig. 9.

e) woe ueed for general [repsrriive work.

b) incorporated o tharmissor {(Yeiliow Tpringe
Tasteument 0.3 Inc. FRobe no. 404) snd wes used foy
cuentitative meﬁﬁur&menﬁa, whore the solation tomnernture

weo monitored thpoughoutl the soectrophotonetric resdings.

he srectrn were detoermined on £ Methkmen DN

. kgmm-ny
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Flgure 9 -

CZLd. AND BUBBLING HEADS USED IR

DETERMINATION OF ABSORPYION
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Recording Spectrephotometer. fThe guantitstive deter—
minations on cupric chloride nitroeyl in methenol were
teiken on e Ferkin-Elmer 350 fpectrovhotometer. The
solutions of chlordide anitwvosyl are reasopsbly stable;
no chenge in the quantitstive velues of the sbsorption
spactre were observed, when ihe molutions were kept in

the cell, for periods of up to twenty mirmtes.
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REQULLD AHD DISCUSRION

Celculetion of ¥Vswour “ressureo

For pubstitution se & end £' in the formuds oy
the volume of nitric oxide sbeorbed, vsrour orescures
were calealated from the expression:

logigP = ~ 0. 082238 + b
79

ror methenol: & = 38,804 b = 8.301%

Sodubility of Hitrie oxide in the Solvent

rhaorstion measuremente on the puritied solvend

were cerricd out si tempercturesn renging sron 8 - 48%,

Tablie 7
temperoture Hie. HO per 100 mis. ©olvent

8. 84, 96

1é 43, 97

20 £5. 92

2G. 8 2. T8

&6 a5, B9
45 O 8%

Calculetion of Desuits

fepnle cnlcouletion - ronGinge tekeni=
#olerity of cupric chlovide solution = O.1605 -
286 mle.

Level in ¢: initicl = 90.40 Tinrl - 84,48

Derd spree volume between and J

i
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Level in M:  dnitdel  ds.g1 £innl 1482

temperature in O: Bk 500 4. G

nronetric prossure T4T . Ormn. TET . Jagsn

thermookat: £5. 0% thicuphout

¥epour prevpure of sojoution: 181.¢ ab 24, 300
A28 25, GO0

Yolame of gre abporbed ad ¥H.0. 7% =

760

S8 1 (ir"j’&bi g {%37« 56 4 55&4‘5&}}
TOL

WG L u 147,38
—W——-—

S0 1 ggﬁ. S0XT47 D ~ SS; o SAXGOE B+ 10

Pra= i * e

[

3

Yolume of sodntion rhespbine thie «
volume ol bulh K « gmount ran into 8
55. 26 - 1. B0 R
Hlgs HO sboorbed por lov mise solulion:
DGl B I4L. 8 2 100 = 1E2.6
FOO x 38,87

Hie. RO cboorbed por 10U mis. solvent = 484 2ie.

. Hls. HO sbsorbed by copvoy seld - BOL.R

&

Holes KO absorbed por mole eoprey = B5, B e
ﬁ.ﬁé@& ¥ OA08 R B8.41

w Ga ﬁﬁ {5}

TN
%]

o

Pt

3

o

-y

—— e BT
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The initisl iﬂﬁﬁﬁﬂﬁé@&iﬁﬁ wen gerpded oub on solutions
WHEFE COpper concentration werded from 0,01 - O, 2%
Reprodueidility wes 0ot good.  Thore ore two recsons for
thde: 1) 4ho low volue of nityig wide acbsorbed by the
eopper selt  1i) cxtrenoe seneiiivity 1o trposs of voter.
The letter is by fer the move importens. Titretion by
Beel PMoher rergent showed the woter eontent wes 0.0 - 0
Pige 11 wvhows the piodts of C egoinet 2 - ¢ 1o the initiel
coneentretlion OF cupric chloride asnd 2 is the tobel quentity
of nitric oxide sbeorved by the eald. In this cose tha
palints ohwwed o gauerpl tendency 0 Grift towerds sero

8B O &acr@asea¢

Tebie & (1)
Tempernture = 859 (0. 0B) Teter content = 0.8 « 0.5
ﬂ”&l{’l ,v
woles per iitre Hodes HG beovbed
Dol mole gonney
. 008 Ja 20
(e 0308 O 15
{Je O nnlﬁ
Te OB Oa &
G 088 Op B3R
e GQB du 3.:..!
Ca OF : : e A
C. 0S8 e B0
0w A2 Lo 20
Ue L3% ' DeBB
Qe 144 : 0. 21057
C.18 0. B2
O 18 : 0. 28
{-30 19 :}h L]
O 88 ) Co S0
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“ Figare 11
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water sifects the reeulie by i) regiesing the
essoelated methanol 11) Ly perulolly replecing the
nitpie cxide. Mapohot's work on Culloe B0 In ethenol

showed that 507 water content wes tequired, beiors

nitrosyl lormstlon wos completoly inkibvited, ot o L+ 1o Pt g

conoentiration of O.984%

The water content ol the solvent wsp oud &mn 0
lese than Q0087 by the use of Drisrite. hic nlmo
TErEs he renge Mindt of the Herl Pisher rocgsnb.

rboorvtion of nitric oxide incrersed olightly. Good

reprodueidlility of results ot congentiPations below O, 08R

wag 8651ll not sthsinsd.

Teble 8 (i1)

lemperntere - B8V (L0087 veter Content = 0. 0037

Cack _ Holes BO Afbsorbed
soles. peér 1itoe REED OLE CORDOY

9, 00195 O.a75
0 D080 L &I25
Ce Gl 5w B0
Ga GLE 0. 2T
0' O‘éﬂ ) Oa :?46
(.08 0. 80
Ou 03 Qe %
e 1 Ou 285
a" 15 ' Gm 56
0. 16 0. 285
0.12 | 0. 24
e 20 Gw 538
o828 0. 26

Ou B4 Q. 24




The greph is sprrozimetely conoient over tho grenter
party end tordo 0 2 » 1.0 09 O Goore pes. Thin im
aualitétively in occordonce with the tiwory dlscussed
provimely. In odder to invesiigste the SOn-gonsLent
reglon, ounvlete dehydretion of the slechol wee neconoory.
This wos ccoommlished By sdilng troce ousnbities of
sahydrous eodivg sulrhote 0 csch soiubtion. The reeuits

aye shosn in 7ig. 12. and 13.

Teble 8 (iii)
vempersture 25% (40, 08) wetey Dontont O
Cugdy 1081 o0 doles B rbsorbed
Bolos vax* Lityre Ler mole oopner
0. 0008 ~3 201 1. 0(8)
. 308 ""-6.:-4 653 Qs 86
Qc muuﬁ ws w ﬁ"o 55
0. Q059 ~2 SO0 G &7(5)
e COBD wite D08 Go B4
Qq Q‘gg? . "".s.u %@ Co xu:; N
Qt Olﬁ? "'3.- ?55 ua 537 ’?}‘
nable O
Ryam, | Eoba. ‘;rfxwf.i:.} c:;exi Ghoerved 7lope L Re
Ce 82 G 25 Y £.9
11f 2.5 2. 53083 I 1c e 1] I
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Pigare 1B
BEIAVIOIR OF IMDRITO OFLORITE

Plot of C W

WITROOYL IN HOTRAROL {(43%)
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Plgure 13
BEHAVIOUR OF QUPRIC CionYny BITROTYL IH SETRANDL

Plot of Lr.sgl 0(‘:» Ve %
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in the cape of methencl, there i no question of

ignoring inbercetion of the nitrosonium ton with the
s0lvents  The rovetion teEing ploee mist be deporibed
By 8l theee steps:

tatly o+ N0 _EE cucigno

R ~
cucligio _Ze, cusip™ + Hot
_—
RO* ¢+ ROH UL mNO, o+ B

rlthough voluce Lo Re nnd Ky connot be esepsrnted
generel comperipon with the thecoreticnl curvern shows
thet dispocistion of the mitrosyi must be considersble.
26 B = [outlgao] A [Cutis) the nitrooyl concentrrtion eould
bg colondetod using Fige 11, Over the linesp portion of
the groph, C > 0.016 the discocintion to nitropyl-
contalning epeclen cen be cetimstec oo 367: with
concontration of the nitrosyi irlling $0 zero so C tende

9 LEP0.

In view of the very good egreewent with the theovetical
graphe of the resulte obitelved, only e culck check wes
mede to dotermine the nitvoayl conountretion by speebroe
wshotometrle mﬁasuram@ﬁﬁ, Heansuiementt were made ot 2
yavelength aflﬁﬁg m; the vilue 1EGO for the extinotion
coefTicient® was uesd Lo cﬁlaﬁlnte e aoneentratiohs

Hitronyls were prepered direcetlsy in the cell.
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Teble 10

lenpereture Cullo 9nag, | 2.0. |¥oles Cucisso
o #Holes noy 13’%&@ Per mole copper
27 Qs 02 de BE4 Gy OAD
A Qe LG 1. BGO 0. 0708
24.8 8. 0% 0. 724 0. C818
o7 Q. 306 O £65 (O 2403
27 (e GOG 0, 348 Ju 0475
2G. 8 Ce Q00 0O, 387 0. 0B8G
£8. B Q. G 0o QBH s $88L
2@ Ov 2301 ‘{}q %@ﬁ O 3 :850
25 0. O0CE {3 OOBE Qs 0104

This leeds to on aversge voiue fop g [M0]= 00112,
followed by By = Geln  Tunlitriive sgrecmont is 8008,

The velue for Xp is of the right order

AL 14141 504 _

& theory has been bt fopwerd 40 sccount for the
bahavioud of cupric chloride mnd nitric oxise in soilvento
where complete reaction of suprle ohlovide aoes notb velse
plsod. I¢ hoe been found 0 bBold for ethanol end m‘mﬁ;ﬂﬁl K

and would be exzected Lo arply 0 fenropanol end a~bubenol.

The differense in bohsviour noted by Yenchod Pl 2y
i presumsbly Sue $0 the presence of twe molsculern of

water in the hydveted salé.
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PREDSRATION 0P u5w RITROCYLS I “OLUTION

EXFFRIMPNTAL @ PREPARATION OF CUPRIC PaLme

Cuvzic Todide |

cuprdc dodide wes preprred on the sugcestion by |
e Wr@ubglag that the campound wep etoble in vory dGilute 5
zolution, for rericds of Wy 0 sn hour or more; neovidoed the
tempereture Gi4 not rise sbove 2400,

Oe 06 =~ 0. Zg. smhydrous cupric suiphete was 2adcd 4o %
100 mle, oolvent. 'tha solubility is exsremely low, !
engd the resulting mixture woo ueed en o suspension. A
soiution containing not more then C. 02z potessium lodide
per 100 mls. sBoivent, ves sdaca in suificieny quentiiy
to sroduce cupric iodide. A% thig dilution, the solution
weR calourlesﬁ. The tompereture of the molution wee Repd
et 0%. fhe rdtrosyl commiex won Prepored direetly in
the eell used 40 taze the speciTu, by bubbling nitrie
oxide through whe solution. fpectiyn wera recorded
immedistely. Con&&nﬁation on the well of the cell was

mliified by costing the outsidse with glyesvol.

Thest were prepaved by the strzmdsrd reactions:
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i} Cury o RECH — Culen Jpgoov EalOg
200{0H o —p DCa0H 4 (CiF)o ;
i1) cust . SEOHE —yOu(neR), |
2ea{C0% ) —» SOUCHE 4 {Citlg + 80
Reoctions were corvied aul ot 090, se doserdibed for cunpic
iodide. The thiceysnote aoiutions deponited o white
precipiiete ol cuprous thlocyanato sismood immedintely
efter paseing nitric oxide, which sppeered O have the
eifect of repidly scosleresing the seeanpopiiion.  ‘The *
Tinml qommztx*&timx of copper {11} Esalm wes eptimntad
o be ‘:.«.Q‘“‘} ~ 105y, but the exeet concontretion al eny
ingtent wre ol eawag} o determine. Thic sloo lod to the
difficulty thei o volus for €., could not be estimnsed.
fpectra weye regorded ot fiftesn seoond fnterveis oo the

eyonide solutlions. '

Cmethold ol rddivon.  opper netnl weo tivetelwith o . !

Cupric Nitrote I
1 he tri-hydeete woen orepvred by trestiag cupric |

oxide wlth nitydie scid; fiitering off oxcess cupric

oxide, and crystellleing Srom the nmolution formed. The

golld oubsined wep rendily solucle in methyl scoisve;

wrece quantity oL aliric cold wse odled, oudd nitpic

ozide bubbled through the solution

ii) sphydrous cupric nitreis wes prepsved by the
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mixture of ethyl seeterte rnd nitrogen Gloxide, end the
compound Cu(l0g)es sty crystolliised from the solution.
On heating in = vacuum et 150-200°, the poiid oublimed,

lenving & 1007 enhydrous rrotuct.

Cupric Hvdroxide

inydrous cuprie hvGroxice wen srecered By diesolving
cupric oxide in concentroted amnonie solubtion, snd loaving
in e deesicentor, oveor concentreted pulpharic acid. The
product consisted of o mixture of cdpric oXide &nd n
mite powder, sosumed o be the hydroxide. Its eoiubility

in alconol mppeered to be negligible.

Gupric Todete

Cuprde iadste wre yprepared by trecting cuprde muishate

Bolution with pobessinmn iodete.

guprie Dithio-oxomide

Cuprie dithio-oxendde formed ee & cark greon
preecipiietc » when o solution of soueoun cupric smaiphete

vao treated with dithio-oxsmdde remgent.




cunyic s*:a&.:te;ml&amsmwig’

2 polutlon of G 2. cupyle ahldoride in 100 mis.
water wee pdepnred, end 28 soodiuo Wpedronilde edded until
& oligbt permenent preciniinle wrp Sorned. Uiluts scetic
neid wen added to Glepolve t(hie The reouliting sizture
wee ot a pif of 2.6, which gives the ostivum conditions
for preciplintion of the coppor conmlon. g snlicy-
gléorime ree dlecolved iIn 6 mise 957 ethenol, snd poured

n e

Tiie solubion wen sdded

into 95 mle. OF water o NI
Sf)oi;flﬁ

BOluticon.

(3

The proeiritote wono dvied ot 10090,

guprie Pyridine Thiceyrnene®d

ure nwot excesding

0 the ounric chlopide

Thie wee prepoved in condunotion with ihe anclyeis
G eounur. T sbendsrd colubione were oode v
1) 0. 8g. emnomium Bhiocyrmnete ¢ 0. Bodn.
Cwpgridine in L00le. vebern.
1Y B0 mise 95" ethenol o 10,2 ria. wober -
2.8 min. pywidine 2. 08Bg. smmaoniam
thinaranate.
114) 10 mis. ehoolute aleohol o 2 drovo pyridipe
1y} 20 mie. aodium dvied ciher + 9 droge pyeidine.
The weished somple wee dlorolved in 100 mdo. woler;
pPyridine edded &a"“v’if, unthll the solution turned deep-

biue; G«.b6g. ommoniam thioceyrorie odded, and Lh

e mixture
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gbirred vigorously. It wee itronsferred o v welghed

e Grede pintered gleso cerucible with the 21 of sulation

i}; woshed piz times with solution 1i); ond the wells
of the crucible weres woehed with 3.8 mi. poxtions of
golution 11d): end dried betveen ooch washing, The
Linol weehing wee with 1-2 mi. portions of polution iv).
The precipitate wro dried in ¢ veeuum dessloentor for
15 ming. befove welghing., Nethyld scetote wen used $0
Forr the nitrooyl. The complexr is vory ueeriy inpoiubnle
in the solvent but the niftroeyi formgd in coluble, ond
tho rgactiou pag potisfrotorlily corvied out by looving
the ¢olid complex 1ﬁ contect with the oolvent, ond
passing ndtrde oxide for soane time. Uhie wes the only

nitroeyl mrevored thet wee of pll sickles



b

Cupric Iodide

e TITHY solvents tried were the gleohois n-butsnol
and nepropenol. ae dissocisbion of the other helide
complexes ie lenst here.® Tn n~propenci & very
tronelent violot colour uwes cheorved. lMttempts to
ptoebilive the compleox by the sdditlon af trroc guentities
off hydriodic scid were not effeotive. Formetion of the
iodide eomples woe clepply vieible in seetone and ethyl
scotate. It ves wmost steble in the letter, where the

colour lapted 10-15 coot,

In general, sbooxpition opeetys of nitroeyl solutione
in the visible pregion ghow thise menime:
i) strong bond in the region of 860 mu, wehich
is due to nitric ozide dissolved in the zolwvend.
11} medlum~woek Dend sround BBO mm, which is
chorpeteristic ol tine nlirosyl.

114} weel band ot 960 nm, which ie due to aonpur {(I1).

cpettyns in acétwn&n wore Ieeordod irmodinioly.
The spectre obtnined ere ghown in #ige 14.  The posk
ot 450 mu 16 idendificd so due 10 the w-iofo doplvalive
Ig + (CHglaCh — ICHyC-GHy S
-rome steblllisaetion ol the nitrosyl mes effected by

pCdling hydriodic seld to the solution in trecs auentity .

/"‘
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Interference from the iodoee THlER weS orovented by
using o referonce colution of iodine in gcetone st o

-~

einiler concentretion.

Hethyl ncetete proved to be the mosd sriicfectory
system with vhich Yo work. Initisi oxperinonte without
the sddision ol trree HY were similer to 1, 2, ond &
of fige 34, Pip. 15 phiows the syectre with soid
stebiliznetion. 1 ~ where the refeorence cell contsing
golvent, showe nome tendency to 8plit Into w0 mrxing w
one due to lodlne, the other et A« BS0 (T10) is due
0 the nitresyl. The shift in Nk, OR subatitution of
iodine in the nitroeyl le consistent with the genered
Trend of the helides, where Ampx, IO Faflalr el
#1311 trece of xddresyl hed cigeprerred vhen the sreontre

HEre ran Ior the gecond time - 20 sees. lnters,

TeAing to the exizenp incinbility of the oundic

iodide, no Q&antitntive DEABUICMENSsE were preeticoble.

e TR
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Fioazre 14

FORAALTION OF Culphs IR AQ)

Gorgites
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Flgure 156
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urrdc cynnide end Cusric Yhiccyvennte

Yo solventz were employed: 1) 107 methenol

&7 ervhon tedrzchioride. ii) wethyl scotete. Sypnogen
eppecred o be producing » similer type of interforence
to thet of jodine. iloxima ere recorded ng 470 m and
845 (210) mz 2or cu(CN)end in solvent 1Y Fig. 16 ehowms
& soeries of spectre of euwpric eoynnide nitsrosyl in methyl
neetete, token conesecutively ot intervals of 15 pece.

It will bo observed that only the first one, texzen within
Tive seea. of pagning nitric oxide through the solubtion,

showed clesrly the choracteristic bend of s nitrosyl.

rEter six mirates ebeorpbion nt 545 s hed aropped 1O BEIT0.

¥ige 17 shope ihe speotrs of Ou{CHT )NS5 4in methyl
reetotie; clabilired by ccid. “aporction of the
eirerimentrlly deiermined curve inbo two bends ie
implied by the sherp mezimn st 475 w1 end the shoulder

on its pight.
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Pigure 1Y

HATION OF Ca{fCH o0 IN METHYL A0
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Cuprie Hitrelc

Gelther the hydoote, wop the snbgdrous solt Tom

nliromydo.  The polvents cousidered wers methyl roefrbe,

CLnancld sl pebuionoi.

guprde tvdroxide

Cupric hydroxide wra not obocrved 4o form e aitrosyl.

Thaie might be due (0 exdrene insolubiiity.

;umri.c Todate

Cuprdce iodete doss not form & nitrosyl.

cupric Dlthio~-oxenmide

Cupric dithlo~oxenide doce oot form e nitrosyl.

Fige 18 iiJ.

cunrie velisvolioxinnie

Cupile felicyeldoximete does not Lo & nitvosyl.

folubility in the oolvents tried e.p melhyl scetste is good.

The poesibility of furthor co-ordinestion to conser

{

erilcynldoximete wee inveetipeted by otudying the I.R.
gpectrn. Throe sreciys gere compored:
1) cupric eclicyrldozimste - mujol

i1} triethyl phosphete - polvent bionk

11i) cupric salicyrldoximaote in triethyl phosphete

shese prald.
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The P stretebing fremuenoy glve o bend at 1880 emfi

Co-opGinedlon sG—0un will eruse tie wesin bend o shify
O sp3ite  In cone 13i1) bends ot 120%cml end 15%0enL

were ettridbuted to tlie eifect. It is sBsuned thet too
moleculen of solvent orc atteched; the {ires bedng

wmore ebrongly bound then bhe socond.

cunric Pyridinﬂ_?hioaxgnﬁt&

The spectrum of the nitrocyl obisined ico sawwn in
Flge 18 1k he reversibility of tie meceSion wWes
demonetreted by passing nitrogen shrough the nityrosyl
solution; vhen the sterting rmriericl precindieted out,
Ion-migretion oxperiments, whieh feauir@ over-nisht

stebilidy, wore nod succeneful

gupric "aivhete

In view of the fa0d thet cupric aplohate ip precent

jrh

B gevercl ol the onoes where nitvesyl formstion in
csnigacd to other cpeeclon; = chock weg mede in erch

inotenec, thot cupric eulphnte in the colvont doss not

AV -1

Tomn o nitrooyi. It wonld appeer thot eulrhuric ecid is

the oniy solvent vhoro $hie ogeurn.

-
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FLCHD + HolODACL + Fo0H — 0L OH=T0F + ! Il 4 Fall

L7ge. hycromyiomine hydroehloride were clpeolved in 80 mi,

£

weter, end uouirelised Ly © molution contolining 20m.

!q

sodium ydrazide in 60 md. weter. The ypesetion

mizture wes Zerdt in an ice-both. 26 mi. eBrlicyrlidehyde
in 200 mle cloohol were rdded $0 Bhe GoLd S0 L0,
Codiam ehlozide ond oome oxine eryoneliisned out. The
mizvure won wermed under relliur lor tus houys, sfter
rdding sulfticlent sicohol to dlenoive the ozxime. “he
aloohol ~nd moet of the woler wo removed by distiliction
wnGor redoeed presoure. The srmueour residvse weo extrocded
with other; snd the extreed dried with anhydrode odium
palpiinte. The grester peXt of bhe ether wes pemnoved oy
digtilletion, and the reeidue alilowed 4o cryeinliine.

The produet wesn murified by trectment ov its chioroform
solution with pestroleum cther.

Yield = 6.5  mepte 7%
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Preparesion of Todfwn fmeleen™

23 =oddum, in smell plecos, wop £ddod bo BT B
purirled mercudy, covered by 400 ois. toluene in n one
Le Durkor, cnd the mizbure obirved canstently. O
podiun wos Jorosd unler the surtoce of Lhe meroury with
o polntod glast pode  The Soluocne sre deconted, ond the

mirture heosted until it selted: I wre freco I'pom

o
ke
s
tk¢}
[v3
0
Iy
LH

Ciliering thwoupgh neper wiih £ kole in £he
cpgr of the cong, vhile ePill hot. Tho product woo
broiken un and ploced in o storvered conteino.

[Yw]

Sreperesion of Ooiydrorsbonmylenine from Colicyeidoxnime

80g. welioycldonime were dissolved in 800 mis. 507
cbhonol; snd the Mo enwlyinm cdaed to the mizture.

he tespersture wes kept below 559G, by cooling the
Tiagk in ice, ond ereesn clieliil conbinucusly noulrelised
by adding concentyvied hydroahiloric ceid.,  The resction
wes Kept ob pH Y+ undyerosl indicotor hroving been added

o the soiution. Qompléte sonetion wep indlested by tho

copious evolutlon of hydropsn.  The solubtion woe scidified

37
and sepaPated fPom the mercury. It mes dlstillied under

reduccd pressure until the eodinm chloride begen to

£

cryetellice out. 7The polulion ves ro~diiunted en



dlstlliied until sodlum chloride wee cryobelliped oty
an belore. The mizture vre Gilutod 0 800 mis. an
trensferved o o Llask containing 985 wlio. other.  The
amine opystellidlsed out on ediling smmonias hytrarido.

The crude product vas removed by £4itrstion.

The yield wee improved by sveporebing the mobher
licnor to dryneos,; sheking the vesidue with aleohol,
and tresting the Liliprnte with ;;ﬁﬁxfas’;&u:sz etlher. ¥he
product wos purilied by pecryetelliiscétion from sbsolute
alechol, Dlus tiestmont ol the solvent with potroleas
ethey.

Yicld = TET

£xey
. - o 2 Pl 31 e T Y gt gy . T g wi ey g, F o
Preseretion of Coldewicol Oehwdpomsiesdne Commep [TT)59

L

Celioynidohyde woeo condenscd or ons hogal vith

oF

O-hylronybensyionine in ethanol

N
[
G[CHO + NHz-CHz-@ N a/c\;ulvn.cuaﬂ Mo
oH ko OH "o —
O,CHtw-cug.O

The resulting Nehidic beee wae oceorreted, rnd the
mizture trected with cupyic ceedrile in wmoter., The
crude oroduct precipitcoted out, won viltercd end éried.

apilication wes by diescliving the cyude product in o

e e BETTE
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CH =

'z—>

- CcHa

The sGiliion of watcry ceuser precinitetion of the
pyridinnte. The mixtuve wee left sirndlng over-night;
whe wnber decosnted; rnd the orade Dyridinste herted ot
70°9C, whilch removed clmont eil the nyridine. To cnsure
coamplebe removel, the residue vee boilled in esther fop
30 minmma Piltered, and re~prociviteted by sading weter.
The pure chelste wrs deled ed 70°C: then recryniclidscd
Tiom Droswmbenzeas. It ﬁﬂﬂﬁﬁ@&ﬂ&ﬂ on stendaling, end wep

kept in sz descicertor at 590,



nitrosyl dsmodictelys )\

gL gy e M G may Ln2Y
. G-;p:_,. 8N B IARE i

tolvents oopnldored for tho PrODeInLion oFf the
nitrossdl veore;

1) 307 methanol : 807 orrbon tetvochlorica.
roiubilisy of the cholete io ERTRE L ii?"g’i%; Lo give o
groon aclutinn. O peoning nitkio owide the ooluiion
Booams fired colourions, thon vioict. @ SXOEe bo

Bl the vioied ¢oiouy poreisted for sovernl minuten:

dndicating tho formotion of o oiobis BItvosyi. The

sbeorption spootrum hed & moximun ot 555 {45)mm.

11} Incet Bolvenie G.g orLon tobreehlioride,

BOnEens, GCLODeRANG. Tho oolubllity wes grenieed in

bengens - %043 ® 10755, piviog o gpocn noiution.
Hitric ozide wne prbeed £or over on hoar An orch orno.
N nldroeyl .i'amwmwn oG Be aetectad.

31531} & mimture of W7 oyridine : 607 methomol o oorbon
wxwmﬂ;wiﬂm The proeon solution revelincd cullte uncheoged
on prasing niteic oxide, indiomting the syridionte doue
Bot Lo 8 cOnies.

iv; The chelrte 414 not Tomy »~ conplen in friethyl
hosrbete.  Cupsdce bromide in 4hdic oolvent foreed o
= BBOmu, indiiceting thot

sﬁﬁn

the eolvens iz o sellobleo reddrn Lop nidposyl fortetion.
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The indre-red opectrs connidered WOXE
i) chelnse shope mad
11} triethyl phomphete
121} cheinte o telethyl phos hote chnes wadld

-l

e elrong DD Cue 5O el ol LFOD oma ™ hpd shiftod
10 om -1 in the preopence OF the cielato, ionglicr Sing dhot

sodvent associntion to dho CUDpel brigr nisce.

Infyewred gapoctre of'
1} chelote io mothenol : ecezdon tetrnehlorice
11) chelste nItTOoyl in rothenol 1 crrbon to spnehloride

vere toeRen. & wosk Lend ot 1840 csm-“** in 11) wee

{Z‘i
o
&
]
9]
B
[
&
ok
&
&
¢
¢
{}
‘:}
H
[
el
7
z ]

Identirted

doleculos g% %0 tho cholete siome BY o ine Ribronsy

e m‘&m&. uRes i c:*:ssmi& eroe Srp Johts ol ewio

TeEcd. & 2028 ® 10™% solution of chelnie 1n bapvone

GO ERSo tz.:i:é oscdutlon of edhenol Ao benzene. ot Hhie vrome

concentrotion wes cddod.  Yhe Yoluca iR ecoh orne wrr mede
Ue 0 80 mie.  Tpectrt werc Srlem in ¢ 30 o soll. 0N

PeEOITS OLLRInCG o n mevc, 'ﬁn:»:'m oL 83xm apc ahdwn 4n

Flge 13 It 40 apprrent LUt 8olvens St *iﬂtii@:@:} Loe

plecs with the oongecutive asdition of itzve sssocinted

ethnono!l asiceoulon.

FrLe e e
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The some solutions were utied o determins sgeocistion
‘o the chelote nitrosyi. The resulte are ohown in #ig. 20
The wevelength io 550 mu Bitzooyl Lomantion ie ab o
meximem in the pregence of ons molecule of nolvent.
The eddistion of further solvent cruses eone dissooistion
of the nitrooyl.

I solutions with more then four molocules of
ethaucl eveileble pere lefe sterding Dor escversl Goye,
dacomposition of the chelste neCurTed, leeving o brorn
vrecipltote. The solation had basome & deen violot,
the coicur intensifying from colouwriens ap prie violet

0 derk purnle.
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DERERNMTHATION OF TBOLNATION BY I.n. oIaTs

BRPEHLE

whe eolvent uoed wew 307 nothandl ¢ orvbon
toetrochioride. The nityoeyl wen preveryed 1o r BD mi.
round-bottomed Linsi, Fivued with & 19/85 gleen ptonuer,
incopporeting o altric oxide indet snd outisd. YThe
sutiet Zed dirsctiy to she .5 sodlts chiorlds ewil,
and the soiution wee treneforred unchonged uanger en
amphém of odetrico oxide. fitcrmebivelyy she niirosyl
sodution wes trensforred Dy hyroforndo syringo, nhich
veo Flrst Pilled with nitric 0&&3&6; sroanfoy wan
effeqted oo thot tho coll weo oweid oud with nispic
oxide befoe thc nitrooyl went in  The specipr wore

oM o0 O OPE FLmsE Infra-cori oo trophiotenubed.

e cpoatre wev un o

o

rgforance

CHZUR/CR, : Gl Tl 02,y 00 f
CHg U 00, Cobh gl /CHgOHAlid g » B
in or@er 0 got the methangl cbourption poplitivo.
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Teble 12

)

Auporption bands ome rpetpnstion

H T LR - B g & s & 1ty \
g%tg ggii strctobing {osronz}
e at o
1840 B f
ITeG 50 BOnGed Lo conwies
3460 R om OFp bending
3108 (el #

S1064 Gt stretobing {ottong)

* ghifiod 10 o "F

osygen o) o cupdlc chdoride BY to copyic ehlorido

iflontine bonding Lvon the

nitpouyi. The bhend eb 10846 om ~2 gep uged Be dotcimine
qaantitetively tho mubor of mloonies of solvend

egpociosed B0 QOPLOT.

Let Hhw no. of melegulien of methonol aottachod o
cuopic ahlorido be . Thon gonedder et one aolsonle
of aclvent 10 peploced Dy N in $he oompleRy siving e

aolvetion Yoot 0f Tl

coneldey A
Defh o U{Egelel + Epp (]eell ¢ €. [COLG) ~ Glege [2] + €. [CCiy])
ghere ¢ i6 5he coll thicancps, €4 is the ontiiction
cositiclient of solwated cupric chiaride, Em ig tho
pEsinction cocfficlent of methenoi; [ is dhke initisl
coneentretion of sethonol, whileh $o 307 end the som@ i
greh oedl, snd 10 tho inlticl corcentmaiion aﬁ‘-cu,;:z:*ie '

chiongide.




sz

{as}

GeTh o BlEps 0oy = €gel™)
Bale T (EB-EW
onelder B: Lot tho concontradion of mitrossl be 2 the
ontinotion coefficlant Fgae
Celn @ B Ego (QmmIT x Ecr B{r=1) =« smu[ (2] & (Cex)r o a{?—l}]
#€= (03] = 8lege [8] ¢ €l letrg))

S in("' ‘?’*{Cm*é'm:} ~ "'ﬁfaw-f‘m,} s B gak{ﬁ.‘,}} - e 5m€-;«f,,,:;~':}

=B [7{Cgmlnd (Cmz} = H(P=2}{Cgmeg)]
The socompdion 4o nedo Bhet € s = for "PALING R = Lo
wherc £ ip conmtont, which ifs truc over the LI
Dol G0 amEn) (OmE
DG TICL off LT rosinet U oyielice o sCreight ines of

TLODe XetIt 1B v Tifed.  The vesulte ffe gowm in #ilg. 93,

edsles 18
bb& 3*2 N T ,ﬁm‘ 3 TenBity k109
e O 5o 3 Ge
e 035 Sa L 40 8
0. OF 310 B Fud
(e 5)? 18,8 G 3
Oy 03 : 20, 58 Te B
e d2 ‘_’"?» & -

o= ¢otendied by oboorpllon Doomnrensnts = 000

From $he gpaiha ¢ - 8. Tho feretlonel vnius mey be

im' wrevel By m ZEeeting thel gf Aennt two aa&veut
aoictulon are obiached do cuzpie ohloride; ond qoe o

he cupric ehloride pAtronyl.
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The temicin Dimcy tpootiophotoneder At not amselly
soneidored o De scourobds gnongh Tor $hde fyne of

pusntitative wori

Gwlng o e iergs ouendity of uneolyrbed methonol
pretens: the sQivetod ousntlisy Lolng aoeoured io

subioct 40 ereor o this oduies.

1% g, thoreiorey pomelblo thed the rgrecmont oith (he

other repulin chtelinad here 1o somawind fortulidtous.
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Ppure 81
Bﬁi‘mﬁ’iimﬁ‘?mi‘é OF COLVATICH BY 1.1, ooeomns
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optical dansity 21072

: 33

o - Cucl,

. x - Culle -NO

& /o i2

[CuCladx 107*




{a%)

ICOLATTION OF 90 COLTD BTTHOAYLIO

I o .

Henchot ® reported in 1910, thot addition of btoluens
te the complex sclution ceured the precipitetion of nale
Blue crysiele, end thet these were 100 unsteblce 1o be
oxomined. 2 gointion of cuprie chloride niltrosyl wee
mede up In ethonol, cooled in Lliguid ely, snd tolunsne
added. Mo precipitedte see obirined. It wee Zound thet
toluene ond nitric oxide, in the preseace of trrces of

air, produced blue cryoioig thob decompoecd Lmnodistely.

B4

“he complex wee mede wp in 107 meilenol/cerbon tetrechlaride

and toluene edded; treces of & bisck mreciplicrie wede
osbieinod. It wen obgerved net Lhif mes gurble up 0

B9, when it decoup weds

fret e ruckemenn, 5% investigeting the structure
of nitropylebis{eelicyrldenyie)-iron-pyridine rerorted
thet precisitation s e¥fected by petrolenn ether. oOn
the gtrength of this obeervrntion, tRio wep $the mexd
repgent iried. The sprarniuve used Lo ieolete the opild
ie shown in Pig. 28, resggspo of eciutlon thyough the
S filter ie reguloied by teps 1 eng B, A me‘tum?‘,ed.ﬁalutian
of cupric bromide in 107 methenoifcerbon totrechlioride |
wes mede up in the flssik »y ond nitxic axide Hubbled

through for ninety minutes vhen the Poretion wes eagused

O AT
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0 he cooplete. The solution wee trensioerresd 1o the
Tiiter, ond poiroloum cther, cstureted with nitric oxide,
sddeds. The soliéd complex spreared on 8 bleck preglisitete.
It wos found t0 be cieble, provided it remeined in contsot
wvith the solvent, but otericd o docompone slfter drying
aaspletoly. ecowopnition wes immediste on emposure

to siy.  In ovder to sbbelin o ressonsble yleld, 8 g
cuprric bromide or chloride In 25 nls. solvent wee used.
slithough thie ie in excese of the solabiliity of the
guprle seld in the smolvent, 1t vent iInto solation as

e pitroeyl Lormed.  fny escensg wWip fiitersd off bafore
the esGéition of peotroleun evher. COyclodexone wob £l60
uced es o Qrwci;it&ti&g resgond; but wez not s eifective.
e preciplicte wep dried ander s strenm of nitric oxide,
end wanhed with peltroleus othor Or croliohexeng 10 Yemove
snatboched aolvendt. The comnlex ves decoimooed By wolael,
end the resulding stlution snelysed Lo goppor:mebhonol

rotio.

saniyeis of Copner

wes by titvstion sgsined stonlierd soddin thlosulphate
golution. The solution wre stonderdised sgoinst potessium

todete, using stereh Indicntor.



tantyosis of dYethenod ' z

e

eop by the method of Boos,28 0.4 wis, of o

sotubtion of By sotoosium pormangennte diecoived in
200 mie. 15T phomphoric eccid, wes «dded to 1 mi. foot
olution. sPeer flye mimaten enough sodium bisulphlie
wves pdded te decolourise the solution, then 200 .
chyopotrosic relid wre edded, ond the poiunbtlion coolied
in en ice~Dath. H mis. concentreted culiharic eeid
gdded, ond the mizture shoken endd Left in fce Lor tao
mimites.  The steosrianee ot 570 mu soooured, the resgent
bileni subtreebed, md the nicchal content detormined Dy
COMDE riaaﬁ with ptenderd curves.
nErTygLTR
n coge where the polid nitroeyl wee dried usder
n fset streem of nitric oxide Tor 40 mins. Do roce of
methsnol wee found in bhe complex.  Thiv repuit wes '
cLoeined for both chloride erd bromide; g% &ll concentrations
sneiyecd. concendtrntlon oF copper in the Leot soiutlion

veriad between TJe00E = Dl 5

In cose whers the solld nitercoyl weg precipiinted
Crom aolation, and ansiysed iaer weabhing, bul not tresicd
tﬂ extensive drying by o stresn of o8, the rrount o
m»hanol found 4n the solid veried. Velueo indleeting a
1.1 comnlen verd Lwn#i&ucwtir reproducible: but were

¥

oeerved Lo ripe ar Digh o S:8.
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rreorration of Mitrooyl ChlorideS®

ThiC gD prepered on o mamiémicra Sorlid,; odesbing
the motneld o isrtin ond ilcozy from oongentretad
hydrochloric celd and godium niteite. 4he goe wvrs

f rarified by pessing over solid sodium nitriic, moiot
potessiwn chloride, and colcolum chloride, snd colleeted
in 8 6 ml. round-bottomed Lisck, cooled in o mixbure of

sgetong and ary ice.

e piﬁﬁu@% wos used in en pttert O DrELere
gilver nitrosyle in & menner snenlagous £0 the rescbion:
cutl o+ HOOL — Quﬁlégm
Froehly prepered alivor chlioride wes trested with
nitrosyl chioride. The ezperiment wre repesved in she
pregence o ethencl. No rencbion wer oboerved.  Irenting
gilver iodide in the same wey resulited in the immediste

production of iadine.
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Forme o veny fos otrehelssl eonnlesiss

-

e v Loluiligs vul Co¥ Lo mopl perd oeours In sovshedvnd

or nishor eoyironentt. 16 thr ogtehedrl ¢omoloXoes
there ere asunlly rour phogt co-plenol bondes ond two
Lomg bonde. ool eoWpleXes mey Ue Fegrrded o8 the
Simiting opse o 9 Gdovortoed colohwelroyy wherg tiw

o more weeily Yound ilgonds hrwe Doon fomoved oonpiobtedye

cone rooend eXenpler hove Alno Deon deseriued nhole
0 = ooeddSinete COpoed Lo E0OThe G fs GDUDET olobyd

oecionnte sdde sPridinge i nOeROicd GOLVEALE .27

13

iApounsion or Hxoc:

Yho cpysteliliine structure of o-hydraryventyienine
copner (XT3 iﬁ given Ly "‘Mam&s’“‘& el o Girm, vhoie

the $90 eoroel etomo hrve difverent envirmopnosto. o
oton 1o 0 o soueDe 1*.4.:1&}:-‘* contiparetion: the oiigr i
e diebopted souopo DyPomid. a0 he sppronch of ilgendo
cenebie of co-ordinriing with éﬂyymm e Giroy bresus

Ermodistalle

I dnert aolvents, rpovorch ol IO produces 1o
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10 reection; hence r nltrosyl nletured as:

~NO

N -
.

/ ,ci’ :
"o &ox
is not formed. Nor doep the dimer brerk to form o

4 co=ordinnte nivrosyl. The pyrdidincie with copoer
held in the sousre plency conlipurstion does not form

8 nitroeyl. In methanol, copner hoes threce pirong bonds
in # plensy gonfigurotion, the fouprth plener bond to
methanol 1o reletivedy week. Ritroeyl foprmetion yoaches
aomaximam gt 8 L:l rotio of metbonol:conrer. Thin seens
t¢0 indicete Lhed nitiosyl foymméion in omly posciblic,
when the Tonrih co-plonsy pasiticon is wainoredle to
gbirek by nitric oxide, ond, presumebly, one methanol

remmins on the camioXe

The nitrosyl formed on lerving the chelste nitrosyl

golution oinnding for seversl deys prosumebly hop one

i pot two, of the copper ~ oiygen bonds LBroHen.

NO
o° %"
+ 0
\C“‘N\ 4

CHq
The ides ip further iilusiretes by bhe use of

cupric srileyeldoningte.

PR - 7,20 e
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cq.¢
' o
N D
Cu
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o N
e

vhere eoppsr Fofms Lour atRong bonds In & iPnne pisand
configarstion. Aslshough trigthyl phogspheic co-ordinstes
readily 1o the BEh snd 4th positions, niitric oxide cononot

sLtask.

mipbher, on pdding stdipyeidyl complcer nitrosyl

is procipionted out ne.

with fouy plansy bonds. end sll the nitrplc oxride off.

snother polnt of interesi ie provided by the attempt

t0 form & altrosyl Lrom & Di-donirfe copper gronp:

o
~
('y.' ‘e=§
\ e ,
q.c S
(L]

Tt could be inferved from its leock of eo-operation btuet

nitrosyl corpiezes heve the Lreng conlignrailion.

aolvetion determinetion by I.H. Specire giving the

velne of 1.5 ig interpreted Ly suspesiing thet one sclivent

R U NP | §':od
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WRLECULE ZO0R S000 th¢ Lourth ol-oEuinr o poed bion, with
posslibly o pecond wonitly sotboched. snnlyeic of tho eonid

Rorein $o confirm ghis

s ¥ P g M ey B - iy — K E T ey e e A 5 R 3 P T
The Tormetion of ¢ liFoayl oy :A.ug;ﬁ:;a’}ﬁ{i U, 30
ot L0

indlontive of T oo-oodionse ooigon.

e WENC QU=oRdinsie COUrGd in ununowmn, the ary

BOLiG |mey Ve coponnd o dluetrisc.

Tumnery of Hitpoeet sond feo Fz;g%

he untcne foetnron in the propepties snd reegtiono
of nitric oxide eripe £oom 180 oLILALY t0 exist in thice
Popom, w0%, 00 and 30, The mxies of oomnliex formntion |
£} WSRO phoping the clectron peip
1) wnt ¥ donstlon of one clectron
2440 ¥ g™ secantanpe of one aloctron
v} HO* X sme electron bond
vl @ 6—‘5%@ clestron 8l doneded o nefel o23Gm
vi) g€ iaigﬂ thres clcotran dourtion

: e o : - )
vii) M€ My alectzon polr bond, Tl one elcciron
is donetod by the motal 60 HG SPOGD.
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iafrs red Upectre®

The rango of Ireqguencies thet have beon ohserved in
nitroeyls is 1940 om. "t ~ 1045 em ™% Complexes

disouspell involve chenge in the H-0 stretehing {remuoncy

Lo HG. MO cbeorbe nt 1878 on ~d L om. -1 for BOY

The chenge is consletent with the removsl of an electron
Trom the anti-bonding orbitel in HD sié concomltent with
increrge in bond strength of BO. ROT iyoquency io

13170 - 1045 cm. b

The cupric nitropyle rre Glessgnotic. Yhorefore,
the lone electron on NO hep prived with the unpeived
clegtron on coppery giving & T-bond o the é-orbited.
The bend et 1720 om =3 hes been sﬁaigwu by nilikineon®
etudying whei he esouned wae [Cu{CpgHgOH)5RG]™Y to
thiree electron donedion by 0. I thic ip the crse,
ook donstlion by the copmor mist be considereble. as
H=f=0 hoe been eegipgned o the roglon 1400 ~ 1560 ome -4
by Lawieg’l. Oopr poscidly cose 4 would give - Lend 1n this
popition. o intormetion is Suisinsble coneerning the
bond length. Yhe camélex; it oo wetable o parnlt

X=-ppy obtudy of it structiuras.

Vvisdibie Cnectro

ooiour of the nitroeylie in penerel ie ¢ither blue

or red. The colouy depends on the electron shirt induced

i
e TR
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by tho mroun o alom 2. O0% doee not sboorh 1o b
£330

visible region. ™Y The Lend nt B0 mm 16 comigned GO

ChePEd temicd Lebuodn (U e N
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CLATES ¥0 ODIOYNAL BECRAKCH

Datalled study of sbporgtion mermurerents perteining

O cupiric chioride in mothancl.

The ‘xi’ﬁl’dt‘lw*& ol cupric icdide,; ocyenide, thiceyanese
and cupric preidine thicoyenete bove Deon prepored

Por the firet i

e nitroesyl of J-pelicylol hydroxpenzylomine
popper (1) bes been propared. Tolvent aosocistion
has been determinzd &) $0 the clelste slone Bl 6o

the chelote nitropyis

speperation of the Tolid Fitrosyls of Cupric tromide

and Chloride -~ snd tholy noelynis.

vhe solvetion o cuprdc chioride nitrosyl nas Leen

investigeted by Y.B. enecbrn.

carmiéu:--rm ion has dDoon oiven o bhe conditlione

remiired for aiiresyl Lformetion.
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