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SECTIOK I
INTRODUCTION

The present work was undertaken as & part of a progrem
of development of poasible ¢linical usefulness of a group of
organic meroury compounds of unusually low toxicity. Among
this group, the most important is the compound or compounds
obtained by direct mercuration of S-nitrogusiscol. In sddi-
tion to the present chemical study, s considersble smount of
work on the pharmasological and clinieal properties of mersu~-
rated S-nitrogusiascol has been carried out. BSome of this work
is 8till in progress. It is expectsd that the more important
results will be published soon in the appropriate current
scientific journals.

The primeary objective of thils reseerch was to determine
the strusture of the merToury eauround‘er;ﬁanpaunég obtained
by the direoct mﬁrauraflon é! 5-niﬁrﬁgulth¢ail with mercurie
scetate. The structure of S~nitrogumimecl is recorded below
ags an 1llustration of the numbering system used in this
thesls for naming derivatives of gusimeol:

OH

Ie) Cﬁg
ns

lﬁha nuwmbering syatem indicated here is that comme




SECTIOR IX

REVIEF OF THE LITERATUHR

A. The Mercury Compounds {rom Henzene Derivatives in

whiaoh one or more of the Henzene Hydrogens have been

replaced by Eydroxyl, M¥Methoxyl, or Nitro groups.

The most obviocus approach to & problem of structure de-
termination of a mercury compournkli is & consideration of the
methods previously employed in ascertaining the struoture of
meroury compounds as nesrly similsr to the compound in gques~
tion ag possible. It was found that the chemical literature
sontains & very great number of reportas oonscerning the prep-
aration, properties, and charscterization of mercury com-
pourds related to various benzene derivatives. Accordingly,
the present review 1s limited to the literature esoncerning
those bensene deriwvatives in which one or more of the hydro~
gens of benzens have been replaced by one or more of the
agroups present in S-nitroguaiscol, i.e. nitro, hydroxyl,

or methoxyl groups.

employed in chemieal publieations in the United States. Some
confusion ia ereated hy the faet that it Le the eystom in
certain other sowmitries, notably Germeny, to name these com-
pounds on the basis of & different numbering system in whieh
the methoxyl group is numbered *1" and the hydroxyl group "2%,
According to this system, the compound illiunatrated above would
be named 4~nitrogusiacol. Similarly, the "3" and "6" positions
would be reversed in the two asystems of nomenclature.



It was established by the early work of Ulmroth (5€,
page 1293 10«14) that the mercurstion resgtion 1s very near-
1y s® gonaral & reaction of benzens snd its deriwtives se
nitration, sulfonation, or halogenation. Nerourie ehloride,
mercuriec mzm;”ar,me gmnmny, meprcurie scetate have
been used as mmumtmg agwta. The é}tmﬁrgl mlaa of oriere
tatim ga«mw tzm panitlm tam by bmugm mtmuemi into
the b&rzenn uuelaua by direct auhatihutian r@actian: do not
epply universally to the merourstion of aromatic compoundas.
Thus, when nitmmuna iw mnfmumm with mercuric acetate
(13), the entering mercury is not direeted to the pets posi-
tion, es might be enticipsted, but to the gorths positlion,
regulting in the f@rwnfian of gescetoxymercurinltrobsnzens,
which, for convenience iIn 1isolsting & pure compourd, ean be
readily converted into the more insoluble g-ehloromercuri-
nitrobenzene (melting points 182) bw treatment with an ex=
coss of godium chloride solution. These reactions are 1llus-

trated Dy the iollowling equetionst

NOv + (CH3 COO) H3 S rNO» + CHyCooH
Hg OCOCH;
@N% + NaCt — ONO» cooNO.
~ ugococﬂ ~HgqCl
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The position of the mercurl group in the latter prode

uct (g~chloromercuriniirobenrzene) has been cleurly estav=-
lished by two disfersent methods which illustrate techniques
that have been used in charsoterising sromutic mercury
compouncs. The first of these 1s the snalyticeal method
devised by Dimroth (13). It is baaed upon & geneyal re-
aciion of compounds having u diraet carbon=-to-mercury
linkeze. The resction is 111ustrutea by the following

equation:

QO S ST

-HsCt

The structure of the merecury compound is then cbvious from
fdentification of the resulting kalugpm derivetive, Thus,
in the above sxsmple, bromine was the halogen used by
Pimroth; he identified the orzanic product as g-bromonitro-
bengene. Thersfore, direet mercuration of nitrobenzene ine
troduces the mercurl group into the orthe position, ILimroth's
metnod 1s the one thet has been most widely used for
charscterization of arometic mercury compounds, Its only
limitations sre the accesslbility of the necssssry halogen
reference compounde by synthetic methods that elearly
establish thelr structures, and the necesasity that the
mercury compound in yuestion does not reset with halaogens

in any other ways than Ly the clcavngo of esarbon-io-meroury



linkages.

A second method for determining the position of the
mercuri group in aromatlie compounds is bsaed upon the
synthesis of the mercury compound by the method of Feters
(41) by the reaction of an arometic sulfinic scld and mercu~
ric ehloride. Thus, the followlng regction between g-nltro-
bengenesuliinicé acld eand merecurie chloride takes plsce in

agueous alcohol:
NO
@ND,, + H3Clz — @ Y s So, + HX
SO, H Hy Ce

The mercury compound formed is ldentleal in:all reapects
wits that obtsined by direct mercurstion of nitrobengene
(28), The sulfinie ecid was prepagred by the method of
Gattermann from replacement of the corresponding diazonium
group, which leaves no doubt as to its structure (17). The
identity oi the mercury compound synthesized in this way,
therefore, with thst obtained by direect mercuration 1s a
proof of the atructure of g-chloromercurinitrobenzene,

The mets and pars isowmers of chloromsrourinitrobenzene
have also been prepered in the ssme manner and their struce
tures veriried by conversion to mete andi pays bromonltrow
venzene, respsctively, by the method of  imroth (17).



hernol is mereurated very much more resdily than 1s
nitrobenzene, ~ varlety »f =ereurating agents have been
used, including mereurie ncetate (10,11,14,32,39,61,
mereurie chloride (¥,11,12,19), mereuric nitrste (11), and
mereuric sulfete (11), With mereuric scetute in aqueous
medium, the retction proceeds rapidly, even at room tem-
persture; a mixture of three produots is formed. The mix-
ture hes been ssperated after conversion to the correspond-
Ang chlorides (14,32,61) into the ortho and _are monomercur-
ated compounds ard the ortho-pere dimercursted eompound.
Dimroth (1 ) characterized ti:e monomersurated derivatives
by the method outlined sboves In this case, lodine was the
halogen used, and the products were identifled ms o~ snd
p-iodoprencl, respesctively, Dimroth (17) confirmed this
evidence by converting the monomercurated guenols, by
standard procedures, to g~ and p~iodomereurianisole, re-~
spectively, and compering the sroduets with those that
#icheelis end Hebinerson (36,36) had prepsred earliier by
ancther method for syntheslsing sromatiec mercury compounds
of known strueture,

" This method s based upon the reaction of mereuric

5= HE~Clgs
in whieh the mercury atom Iis linked t7 two different aro-

selts with derivatives of diphenyl meroury, cﬁﬁ

matle sarbon atoms, The resction 1s illustreted as follows:

CH,0 Qyj —roﬂ, + Holo




Tre necemsery diphenyl merocury derivatives were obditmined by
the reaction of the appropriete bromobenzene derivative with
sodium amelzeam in the presence of estalytic guentities of
othyl scetrte, ss deseribed by Otto snd co-worhers (185,16,
348).

The structure of the dimercurated compound from phenol
bas been determinsd by id.ntiﬂauﬁm of the B,4«diiod0~
phenol f>rmed by resotion with iodine. This regetion ocours
80 readily thet 1t has been adepted to qmtitutiu deter-
mination of the mereury content of such eompounds (2).

The sereary sompounds from phenol, in general, retain
thhe ochemical properties imparted by the phenolic hydroxyl
group. They &re sclubls in sgueous elkaeli, forming alksli
metal zalts which may be preeipitated with aleohol {14},

In many cases, the sodium and potesz~ium salts sre crystal-
line « The hydroxyl group of the mereurated phenols hes been
sikylated (10), acetylated (81}, and bensoylated (14).
These mercury compounds have aise been ocoupled with diszone
ius salts in the usual way with coupling taking plsce in
free para snd ortho positions (12,14,47). The p-nitroso
axea?iﬁt-s.n of g-ahlmmmmuﬂghoﬁol hes been prepared dy

its resction with nitrous seid (29),

iﬁhﬁa&u heving & mevouri group in the grthe position
to tﬁa hyﬁmyl wup, in g;mml, possess the property of
forming inney anhydrides. %‘h@n ﬂmnapm&s are precipiteted
from alkaline solutions of the oriho-mercurated phenols uy
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treatment with eurbcn dioxide and sre extremely insoluble in
nearly all solvents (14). For example, the inner anhydrids

formed from o-mercurdted phenol itsell may be represerted asi

X
(o]
There is evidence that snhydride formation may ogcur by elime
inetion of acetic acidc tram.§n g~acetoxymercuriphenol (L),
The aviﬁsnaa.ﬁrihantuﬂ”by Khiruiéh (évf{&anaerning the
structure of the mereury eamyaugﬁ'ahtninﬁﬁ from direct merw
suration or ﬂingiwimy@mhm&xyxphmax indlentes that
failure ta‘raaﬁ an enhydride dnes not constltubte proof that
& phenolic msroury a@mp@ﬁg&‘h&g not been wercursted in the
artho position, &s wes assumed by Hurt and Hirschfelder (21).

Phenol ethers resct much 18 ss resadily with mmnri#
acetate than does phenol itaelf. 4 hignher temps rature 1s
required end no dimercurated producte have been reported,.
Por example, when &nizole is mercurated with mercurie
scetate, the principal product ls peacetoxymercurisnisole ;
enly minute smounis of the ortho isomer are rormed (14,61).
Phenetole apparently is eroureted directly ealy in the
pars position (12,13,33).

Wen nltrophencls are wnr&urahed‘vitﬁ mereuric salts,
the directive influence »f the hydroxyl group is strongly
prefomingnt. Adeguate prool of the structures 0 the coms

pounds obtelined by direet mercuration of seversl nitro=-



g
,phanais'iu fivﬁn hyzﬂﬁh%Qthanﬁlkﬁl&'(305,_y@m studled the mer
mercuretion af pleriec asid, 2,¢~dinitrsphaﬁal, 2enitror-
pherol, end penitrophencl; using the halogeration reaction
of impoth to ascertain the positlonm taken by the esntering
mercury atom. They established the fact that in each of
these compounds, mercuration takes place reailly in the
free psre or grtho positlon. Flerlc asid, in whieh the
pere end ortho positions are blocked, is mercureted only
very slowly in the position meta to the hydroxyl group.
Ortho-nitrophencl, in wilch both a pays and an grthy posi-
tion sre free, is mercurated in the pare position.

Tue primary products obteined by mercuration of nitro-
phenols appear Lo ve sphydrides ol an aci-nitro group snd
an hydroxymercurl group (20389, page 270)s The sodium
salts obtained by precipitation with slecohel from elkaline
solutiona of theae enhydrides are also very highly colored,
and the structures uassigned to them by Hantsch and Auld
‘were those of salts of gelenltrogulnolid eompounds, as
tllustrated Lelow:

o
i

Y]
o? *ONk

The more modern coneept of resonsnce undoubtedly of{fers a
ROre accurats structurel interpretation for these come
pouandse. For example, the following structures are probe

ably tne most importint extremes in the "“resonating” anion
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of the ebove sodluwm sultt

(o] . -
o o ()
N - N N
# \\ 4 \
o © 07 o 9 o

No reference has boen found to attempted mrrsmtaimt
of, or to mercury compounds from, g—mtmmml" This would
be of partieular _intu;uut in eonnesotion with a study of the
moreuretion of H-nitrogualseol besmuse t'e nitro snd
hydroxyl groups are in the same muk&w loceation in the m
compoundag. The widely um m!ss.uyﬁic. mk&nw, is =& di-
mereurated derivative of mmha—mmphmx. end 19
agsuzed by Halzles (“,&#) to be mercurated in the positions
m srd pars to the hydroxyl group, but no svidence has
besn recorded.

An evelustion of the relative effsot >f alkoxyl and
nitro groups upon the introduction of mereury intc sompounds
containing both groups iﬁ not ;mnsmh_r, sinee no information
has been found cmc.ming the mercuratiom of u&hwmﬂaﬂi-
tuted phaml 'M’p _ |

The mereuration of gmiami hez been mmr%aé in a
g;u-:}.v.u am&#mtim from ﬂm&mn Ga %&m (69, pngen 5O
5 252), ¥o dmta is sinn as to the ﬁwmm of the prode
uet, mim is um& by &uua to be amﬂmw in the
erthe snd pars potttiamt to the hydroxyl group.

Reiziss has also reported in a private m&aﬂzm to
Whitmore (69, pmge BS8) the preparation of & mereury com-
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pound from p-nitrogusiaccl («aitﬂmﬂm&) by direct mer-
suration with aguecus merouris asetate, ls assumed that
mereuration took place in the orthe pesitiom to the hydroxyl
group, szain without speeifiec evidence of structure, Ko
other reports of the mereuration of aitrogusiacols have been
found. |

Prom the results summriszed avove, 1% would be maﬂs.ah
od that the mercuration of b-nitrogumiacol would most probe
ably take place in thn m ang m poa!.t&am to the
hydroxyl group, or’ 1n both thase positions.



Be fromoe-, Hitroe, and Srousnitroguniseols.

411 of the awiiasble =methods for sstsblishing
the ositiong which are al'fested by the mereurution of b=
alitrogusiscol would depend upon thn svellablility of hmloni-
trogusiscols of kanwa ttvﬂoﬁnwt 1n.un£nh the halogen atoms
ocoupy the same p@;itxﬁuu 88 the mereury stoms of ths ser-
cuxutian gr@dmut or yraﬁu:t-. ﬁananqacntl;, & nnurch of the
11etrnsuwt was made for bromine and fedine &Qrivnﬁxvca of
S-nitrogusiacol. mMly two are recorded. iloberteson (50!
nas reported the yrtﬁabtﬁiﬁﬁ of Gkbrum@§ﬁﬁaxzaugﬁni&aﬁl
(melting peint: 1:0° ) from bromina'ion of B-nitroguaisesl.
Eo sstisfactory proof of 1ts strmueture is resorded. Ye have
been uneble ta‘ywuﬁart this compound from Hobertson's direc-
tiong. o have attempted brominatiom of L~nitrogusiameol in
various molvents, including boliling scetic saoid end have
sbtained virtuslly quentitative recovery of unshenged G-
pitrogusineoal, Hobertson haus given no informmtion ss to the
source of the S-nitregusiacel he used for his sxgoriments.

Haifopd snd 54lker have prejared 4-bromoe-fi-nlirogueie-
¢ol {(43)s The evidense cited by them ajyoars to eonstitute
sdoquats praof of 1¢e structure and thsy hwve kindly fur-
nighed us with s sumple of the produst,

The bromogusiatols were also eonsidered as possible
identified by elimination »f the nitro group dy reduction,
diszotisation, snd replasgayent of the dlasenlium ;roup with

pis since bromonitrogusiscols sould be



hydrogen (31), or with bromine by mesns of the Sandmeyer
RBeaction, 1f the resulting bromoguskiscols vmﬁ known, 4«
Bromoguaincal (melting point: 45-46°) ham been reported in
the petent litersture (23] and almso by Rosenmun: and Xuhne
henn (81) snd by Hobertson {60)s We have confirmed the
structure of the Dromeguniscol of this melting point by 1tas
synthesis from a sumple of 4-nitrogusiecol by rwﬁetim.
diazotisation, and replacement of ths Jdiazonium group with
promine Dy & Sandmeyer reastion, G-Bromoguaiscol (melting
point: 63°) has also been reported by Robertson. We have
also confirmed lts strueture by its aynthesis from an

suthentie sample of the correspending nitreo compound by re-
actions unelogous to those awﬂ for 4-bromogusiacol,
Ratford and 8ilker (43) have desoribed the synthesls

i3

of 4,5~dibromo usiscol (weltins point: 96°) and this appears

to ba the compound ebisined eerlier by Cousin (4) end also
by Hoffmann (24). The Sridbromo derivative Qbums& by
direct hmmm&igm of guaimeel has hfaan_f- reported by meny
workers (6-83 83,43,%5—&5). It has besn chsracterized by
ugiwlmi (ﬁ.ﬁ) &8 -ﬁ,&,&-tﬂi@ﬂmﬁmiaml; L '

"It wes of t‘umﬁmnm& mmmca. of WQ, t.mt the
am;alu of $~n1tmwuc& nuﬁ for this mercuretion study
should be m;t.;mntzei mﬁ pn:_e;u. A uu-eh of the literature
shows that ;gntha:é;s ;M.‘ nit?ag:mi‘eﬁls have been deserived
by many workers (:,5,86,30,$0,48,46,43,49,52,57), While
all of the pogsible mononitro isomers have wiioubtedly been
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prep=rad, no fulily satisfactory eheracterization of ithese
compounds has appoared in the litersturs. loweve~, In a
private comprunication to the suthoHy, Jaeysr hag renorted
experimental detalils of thelir full) charascterization, as well
es a synthesis of pure Senltrogusiacol, Detalls of the
syntreslia are regordeﬁvxn fection I1I1 B of this thesls.

Jaeger's proof of the structuree nf the nitrogualsacols
is a part »f a Lrorder study of the methoxynitrophenols,
some of the resuits »f whlch are sunmarized in Tsble I.}
A1l of the compounds shown heve been prepared. The various
synt’ etic methods used in prepaering them 1a not essentisl to
trie proof of thelr structuires and hence &re not guoted here.

Series 1 represents all of the possible methoxynltro-
phenola. The compounds liszted in Series II were derived from
those of Seriss I LY reduction, dlasotization, ent replace-
ment o1 diazonium groups by hydroxyl groups, The compounds
in feries I7I were ohteined by methylatlion of those of Leries
1. Trhe compounds in Serles IV were obtuined from Series 171
by reduction, diszotlgation, and replscerent of the dlazonium
groups vy hydrogen. The compounds in Series V were prepared
from Seriea II by metiiylation.

Tue proof of the structures of these compounds 1is based

lin Tairle I, where bailing pointe mre .lven for 1llquid
compounda, the pressure is recorded, All the other physlerl
constants given ars melting polnts.
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“erivatives of Methoxynitreophenols
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ot ot ocH, OCH; OCHy
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upon twr assumptions: firs’, that the groups introduced
Dy repleucement resciti-ns took the anme position ss the
group displeced, and second that no rearrangemants nf srouys
ococurred during any of the roactions employed. "'noe rirastie
conditions were avolded anu the theoretical number of isomeras
were obtained, tl:ese assumptiona appesr to be Justified,
Bixed meltling point testa, sanalyaes for earbon and hydrogen,
and molecular welight deternzlnations wore used in co-nering
the compounds prepsred sand the results may be summmrized es
follows: 1In serles III, compouncs ) &nd 4, 2 and 3, 6 and
8, end @ snd 10 were iderticel palrs, while § and 7 were not
;ﬂQ&Qi@&l witﬁ;etéh atﬁar aof wiﬁ% aéy'athér nemher of the
geries, “imilsrly in Serles ;i,'cﬂupounds 2 ard 6, & and 10,
anl 4 and 5, weres i&entia&l pairs, and compounds 8 snd 9
may be so conaidersd on the basis of the structures shown,
wiile 1 snd 7 were unique. The fagt thet compound 3 in this
asries wse not prapnria does not alter the proaf of the
strueture of S-nitrogualacols In Serles IV, compounda 1,
2, 3, ani 4 were identical as were §5,6,7, and 83 compounds
¥ and 10 were prepared I'rom identicel compounds. In Series
V, compound 7 was unigue ar:! mmat have the structure shown,
The structure of compound 7 may alao e deduced from the
faet that 1t iz unigue 1in both ZBeries II and I’I,

The structures of compound 1 in Series II &n' compound
% in Series IIi were then clesr us the only other compounds
" (veasides 7) that were unigue in theose two series of compouncs.

Thne struetare of compount 4 could then ve deduced since com=



ié
pouncs 4 an' b were 1dentiesl in Series Il. Aluo in lerles
1d compoun:d 1" was Sdentlesal with compound 3, wheress in
Beries IV coupound 10 was ldenticsl only wiith cowmpound 9
and compound 3 was icenticsl with 1,8, &nd 4. From tihcase
facts, the structurss ol compounds 10 &nG & couls be deduced,
Lt wes thus proved thst compound & of Serises I had the
stricture shown end hence must be benitrogusaiacol.

Our asmpit s ol Lenitrogusiscol, prepared sceording te
the directlons in Jseetlon 111 I of this thasls have Léen
Found to be idan&iea; with that charactsrized in thils waye.
Hence, thers can e no «oubt s to the anthentlelty of tie

eaterlael used for mercuraillion.



SECPION 11T
EXPRRIMENTAL PART
A, Discussion

The mercuration of Benitroguaisool tekes place smoothly
8t $0-100° with excess mercuric scetate in an &qusous sslu-
tion conteining 35% acetic meld and 1% sodium acetate. The
product is an orange colored, amorphous solid. It is nearly
insoluble in the riactionqq&aﬁaro gt room temperature &and is
readily separated ﬁy rlltiation, Beparation from excess in-
‘orgsnio hoﬁcury is scoomplished readily sinee the mercuration
product retains ita phénalio properties iad hence is soluble
in dilute aqueous alkalli. This would be expected ss charact-
eristic of mercurated nitrophencls from a eonsideration of
the work of Hantsch and Auld (20)« The alkaline solutions
of mercurated H-nitroguaimcol have a vivid deep red eolor:
Alkall metal salis are precipitated from the alksline solu-
tions by addition of ethyl sleohol. The sodium salt has a
dark blus coelor when dry. Desply colored alkali salts were
obtalined from other mercurated nitrophencls by Kaﬁt-ah and
Aulda (20).

Carsful precipitation by acldification of sn alkaline
solution of the mercuration preoduct with dilute scetic scid
and complote drying ylelds a brick-red amorphous duat whiech
readily dissolves in hot scetic seid and also redissolves in
alkall. The sacetlisc acid solutions are bright yellow in

eolor. A number of other aclvents were tried but none was
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found that would dissolve significant amounts of this com-

pound or compounds.

Asgumling the mereuration produet to be a mixture,
attempts were made to separate pure components from it by
differentisl solubllity in scetic amcid, Successive fraotions,
however, appeared to be identical and no separation was sc-
complished.

Chloromerouri (-HgCl), bromomercuri (-Hgir), and
acetoxymercuri (»ﬁgﬁﬁﬂcﬁa) derivatives are readily svailsble
from the merouration produet and are easily interconvertible.
These derivatives are obtalned by prec¢ipitation from alkaline
solutions with hydrochloric acid, hydrobromie acid, or excesse
acotic agid, respectively. Iach is yellow in color and none
has a c¢learly defined melting point. All are highly lInsolu-
ble in all solventsg teated except scetliec aclid and dllute
agueous alkall.

A consideration of the availeble methods of proof of
strueture leads to the conclusion that the method of Dimroth
offers the moat yromise. The mercuri group or groups pre-
sent in these compounds must be in one or more of the 3-,

4-, and 6~poslitions. The possible bromonitroguaiacols
derived fran tha Poactiep of the mereuration: 9rnd&eta with
bromine are 5~brwmmm8mnxtruguaﬁacal, idbramnbﬁ*nitroguaia~
eol, 6-bromo-S-nitroguaiseocl, 3,A~dxbrana~&~nitroguainnu1,
a,Eadibramnwﬁnnitrognniuﬁol, and 4,G-dibrammwﬁnnicrcgunimw
col, assuming that the formation ol a trﬁ»&ereuratod derive

ative doesg not take plece. Thlias mssumption appears to be
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Justified by the mercurstion studies outlined in the liter-
ature review. Of thenme p@ﬁ:ibl@ eompuunﬁ:, oﬁly oONne Wes
Availablﬁ ior direct eamgsrigan anﬁ that was the sample of
Q-bramowﬁwﬂitraguﬁiaeal furniuhaﬁ by Raiford end Silker end
grep-rod by th&m from nitration of &,ﬁwdihromeguniaeel.

' the fbuwmg oquatichs andt Q;.m.a inmmm the bromo-
@guglncola of 1nt¢ru¢t rar 1ﬁnn$1r1autian of the bromonitro=-
gualecols éﬁt??ﬁﬂ by thn @xnhmngn of helogen for mercury by
the meathod ol Dimroth from all of the possible mono- and
dimercurated S-nitropguniacols?

HAT 1s used here gs & general symbol to represent the
formulase of the bromoguaisecols without the hydrogen of
position B, Thus AriOg is a general formula for all browmo-
b=-nitrogusiacols, eto,
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It was pointed out Qﬁ?li‘? th&t the mmaf likely points
of mercuration in §~n1tr@guniueal !%rt the 4~ snd 6~ pogle
tions o _gwng enc, Eggg to tﬂﬁ ghﬁnoliﬁ hydroxyl group. From
the above tabla, the ormmcguakaealﬂ of. most intevent‘ﬂbriﬁ
4-bromogusiacol, G-=bromogusiscol, 4,b-dibromogusiacol, 4,6«
dibromogueiscol, b,6~dibromogusiessl, and 4,3,6«tribromo=
gumiacol, Of these, four were readily avelilnble, We had
already obtained suthentic samples of 4~bromogualiaecol =nd
G«=bromogueiscol from the corresponding nitro compounds, as
indieated in Bection Il of thils thesls. Two others, 4,5«
dibromogusiacol and 4,5,6-tribromogusiacol were easily
obtained from direct brominstion . of guaiscol, according to
the directiona of Heiford end S8ilker (43).

A synthesis was developed for 4,6-dlbromoguaiacol
from €6-bromo=-4~-nitrogumincol, which weas obteined in two
ways from E-amino-~&=nitrosnisole., 7The latter substance
wae made by Meldols and Eyre (34), by OGribov, Ivanov, and
Salomentine (18), and patented by the DuPont Company (56)
as & dye intermediate, The samples used in the present
wory weve nutained I'rom the Fastman Kodsk Company. The
following equations illustrate the eyntheses of 4,6«

dibromogusiacol g
ONa
Br 0cHs

NHa . Ry 3
+ MaOH —

NHy
oC H3 B oc
+ £ E—
| ‘WO,

NO,



P ONa OH
v
OCH; By ocH
ont . : 3
NO, NO, B,
NH, ONa oH
ocﬂ3 OC'H3 s OCH,
+ NaOH ——— 5 + H -
OH OH P OH
B OCH, s By OCH, H* v ‘ ~OCH,
+ H n > >
* HC 2 Na NO,
NO. NH At
> = Cu, B, *
oH HB~r
Br OCH,
’ gr ".‘

The regulting eompound, 4,6-=1ibromogneiscol, was not
Fow:d reported in the literature. It melts wt 64~90 .

EO literature ‘rformation and no dlirect wethod vere
foand a1 the smyntheglis of b,0~dibromoguslacol,

#ith theme reference compoundsg svallable, the bLronina-
tion of the mercury compow ! rrom Le-nitproguaiscol wia wriers=
taken. The bromination resction wus carplsd out by dis-

8 :1ving the mercury eompound in acetle meid st tre tempera-
ture of & ateam beth, sromine whz added alowly until s very
sligit excens hud Dbean udded, as indicated LY « stereh-
1odide teat for free bromine. The acetiec aecid was removed
by digstillation undier reducsd _respure and the ;roduct se -
arated Ifrom the inorganie mercury by dissolwing it in

agquenus Glkall and filtering or centrifuging. - eidiffcention



of the alkasline solution eause:d tﬂa_segﬁéanion of & yellow,
oryatalline substance, together pibh&nfsém;; smount of a
gummy‘métﬁriui; ﬁ&iéh ﬁaﬁlfgﬁaﬁ ta @ﬂ&hézﬁaﬁiiéﬁrﬁalﬁudiffiﬂ
sulty in attemyts &t ewyntglli:agﬁqmgi_?hiu difficeulty, sp=
parently esused by minu&a'amﬁaﬁ#n mf‘nnﬁa@@m@maaﬁ merouUry
esompoundc, «s indlested by ﬁ“ﬁ&iﬂ&@l?ﬂ tests for mercury, was
elimineted by dissolving the dried material in anhydroua
ether, tresting the solution with a smell quantily of
bromine, filtering, extracting with dilute slkell, and again
801difyings The produet so ébﬁain.ﬁ wae a bright yellow
erystalline solid, melting points 100--188°,

Oreat diffieulty was encountered in attempts to isolste
pure compounds fros this mixture, Fractionsl erystallisa=
tions from dlomane, bensene, and petroleum ether were ate
tempted, but no signilicent chenges in meliing polnt were
effected, The mixture could not be distilled bocuuse af rasid
decomposition at the boliling point even at a prossure of
1 millimseber of mercury.

Separation of pure components wis Finally eifected by
fractional erystallisstion {rom agueocus aostic acld, The
process was lon; &nd tedlous. Two components were isclated;
the more insoluble melted st 351 - i&8°, the second come
ponent 1solsted melted at 11§ -~ 180°, Anslysis shows that
the first of these is & monobromogumliacol, and thet the
. second is a dibromogusiacol.

The monobromogusiascol was identified in the rollowing
manner: A mixed welting point test with the sample of 4=
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Dromowbh=nitPosnalagnd Laurnlainad by dmilocd ad Hilker clears
ly siimineted $ o latter &s a possibility. A large depres-
slon in melting point ower a browd reange o conesntrations
was obtained, The soetutes of tho two sompounds have widely
difrferent melting points.

A semple of the uDKROWH product was reduced with tin
and hydroohlorie 014 anc the tin was removel by trontment
with hydrogen sulfide., The resulting smine was diazotized
and the dlasonium group removed DY means of hypopho sphorous
seid {31). A white crystalline produst obtained from the
reaction mixture by stesm distillation wsa found to be €
brmgmmml. Aralysis shows it €0 be & monobromogusiscsl.
The mixed melting gnimm of this mam with an suthentie
semple of mei ahm mu ta bs identionl.

%a bm&ﬁmgudmi wm@ rrom brominetion of the
mww amm& wm, JWMM. Mmﬁmwwwz.
which proves tmz ummm ocourred in the 6-» postition,
fe.0. 2rtho to the me‘.& w am m Sebronoebe
nitrogualacol was isélsted, It sppeere that no significant
smourt of & merourated proeduet wvas forssd heaving the merewri
group in the 4~ position, $.s., pars to the hydroxyl group.

The dibromoguaisesl was loentified in similar fashion.
Elimination of the mitre group by reduction, dimsotization,
and treatment with hypophosphorous weid rielded & crystsl-
line produet (melting peint: 3-64")s Its anmlysis core
responds to that of & dibromogusirenl. This product was
fourd %o be identical with the 4,8-dibrosogualacol previe-
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de Tmaseription ol . Zperiments

1. Jusimeol Acstaie, Herlstliled jumlacol (Bolling

points 20 -59! was aceiviated yisetlecaily guentitatively in
the foliowin, munyer: 1IR24 grems (1 mole) of gusiscol was
mired witn 204 yreas (2 moles) of mestlic anhiviride and 1 mi.
2f concertretesd ﬁuISuria_ﬁeéﬂ end the mixture was distiiled
gt atongpheric pressure until ﬁha @umtiu ﬁain forned in the
resction wss completely removed ¢ indicited by & stiilhead
temporature sgulvalent to the 501ling polnt ol pure &tetlc
anbycridss The resctien mixture wes then tooler, washed
with cold water, cried over caleium chlorite, snd fmMaction=-
ated Wder redudtel presgure.s he yield was lé4 grems of
gusisenl scetate, wilch Lollsd v 183w4°/13mm.

Be HeHitrozusigeols Thie Lenltroguaimcol umed lu this
FeBeaTCn: WAL preyured seanmiing o the fmllmwim&.air@atiwya
develo i by ¥r. Chaples He Joe.er, Jir., of ayueh and Company?

A mizture of 130 greas of guslacol seetate dissoived iIn
120 mle 20 glecial scetlic acid was added al: &t once to &
mizxtare of 11lu mle of [numing nitric rRelc (8p. gPe 1oi; Gl
solved in 1lL0 wie. of glaclal scetlic meld in & boskepr of at
lesst tiree liters cemoltys Toe tempersture rose sglowly ab
firet ani Lhen wore ra.ldly untll an extremwsly vigooous niire-
tion LYook pites with much fuming and volllng and eopious
evolution o0/ brownepsd Junes. For sa:ely tnls redctlion wea
earried out under & elosed hoou, Awout 10 minubtss sfier the
Bolling bed puvslded, ti.e mixture was poupre: asver gevorsl

iitars 2l evasned lce wind watere, Lpoo ztirreing, the oilly
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precipltute Iirst fomeed crystelliged at onee. The eryvetslline
product was wasiwd Ly decsitatlon several times with eold
weter, separated oy Jilltration, further waened with cold

water until free Irom scid, ant dpled in & vscouum desrloecstoy
over concentrsted sulfurie meid,

The ermade Le=nitriusiacol acetate a9 obtainsd was
hydrolysed by suapending 100 grans ol 4t in 1000 ml. of hot
104 sodium hydroxice and hesting the mechanicelily stirred
mixture to temperstures Just below te bolling point unt1l
solution wasn complete., &fter sddition ol 100 grums of aodiur
chilarile, the weilestirred mixture wae cooled to 8° an¢ the
th iek precipltate ol the sodiuwm selt of Le-nitero,usiscol fille
tered off, pressed ws dry aa poseiitle on the [ilter, end
weashed with o saell smount of cold, saturated sodlum chlorlie
solution. 'The product wes Aigsolved in B.b=3 liters o water
ani the solution riltered. The b-nlitro, uaieacol was precipe-
iteted ny tihe mcdltion of hydrecnloric scla, separated by
filé¢retlion, weshed witi: watsr, &nd dried in & vacuwun deslice
eutosr over concentrated sullurie acid, furifleution was
effected by vatuum distilliation (Lolling point: 11&~112°/1
mate ) &nd By recrystallizatlon from Densene., The nelilng
point of tie purified meterisl wee 104-104.5% Tue yield,
based on jusiacol acetate, was &boul 42., it is posslols
that the vecuum distillation could De omlitted since the
product from nydrﬁlysis"La\fairly‘yure. uxperivents. evie
dence for tre structure of this mnierial has been: presented

in Section LI U of tiis thesis,.
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felaecol acetate can be nitrnta& by the usual methods
but the products so obtained contain considerable amounts of
3=-nitrogualacel, which cen be separated from b=nitroguaiacol
only with great difficulty.
alscol. Thes following

method for the msrcurahiﬁﬁAof 5=-nitrogualacol was also de~
veloped by ¥r. Charles B. Jaeger, Jr., of Lynch and Company:

One hundred grams of pure S-nitroguaiascol and 400 ;. rams
of mercuriec aaotaﬁc were dissolved in 3500 ml. of & 35%
equeous solution of acetic acld contsining 15 sodium
scetate. The solutiom was stirred moechanically and ha#tad
on & steam bath for 6 hours, during which time an orange
precipltate formed which gﬁnﬂually became very thiok end
desper in color. ifter 6 hours, the mixture was cooled,
filtered, mih@d vinnfﬁ% ‘water, and dissolved in dilute
,ulknli; thn praduah vas then procipitnted with the desired
-aeld (i.o. scetic aqxd to eanvurt the' mereuri groups in the
product to anoeoxyunrouri granp' and hy&rﬁbranio agld to
sonvert tho mercuri 3raaps to branamarcuri groups, ete, ).
The yleld fram such d run was about 385 grems, Anslysle:
Caloulated for CyH,O0gNHg @ Hg, 46.90%. Calculated for
Cy31H;10a8Hegt Hg, 58.45%. Founds Hg, 48.90%.

The eabove analysis indicates a mixture composed of
ch. 83% mﬂn@narwnrutea‘pmmduaa and 17% dimercurated product,
» Fifty grams of the merocu-

ry compound was diaselved in hot l‘ﬂ potassium hydroxide
and the solution: wves filtered through kileselguhr, Hydro-



29

provic meild {457 ) weo siden iponewige, with stirein, $o the
cooled ssiution, until the yellow Lrovoemercurl epriveti-e was
eompletely precipltstes. The ppoduct waer sapareted by (ile
tration an' preseed «o ﬂr? s wossible on the rilter. It
vas vemowvs? Trom the funnel, tritursted wlth water, refilitere
ad and waahed thoroughly with watev.

It was dried in 2 vacuum nesieoator over concsntreted
sulfuric seid, Yieli:r 81 ,rasws. Anelysis! Caleulates fop
CrHplanirHp e »a, 44,71 . OCelceulated for Uphpdgitrerug:
56,180, Found: 48.87%,

The sbove anslyels indlestes & mixture aompoaes of ok,
H4 o35 mono= and 1beTH dimercur&ted products

He Liwrot  Hesctinn {(Mercureted fmBitroguaiccol and

dponire je FiLy srems of bromomercuri depivative wer Jige
solved in BOO mle wi pleselsl acebiec scld on & sherm bt
Bromine wes 8-ded slowly to the mechsniernlly atirred nixe
ture, with frequent starchw~iodide tests for free bromine,
¥hen & positive test for Irvze Drowine peraisted for a hell an
hour, sddition oif uromine wes halted {(ecw. i grema were
required) and the mixture was stirred sn additisnal half an
houre. ‘e axcess Lromirg wud d-atraved DY @ 11t@lm godiam
bizulliite arwi the acetic meld ramoved by distilleation woer
reducsd presgurg. Lte reszidue war telen up in hot 1 ¥
potegsiun hyvdpoxide and the golution lltered throu h
klesel uhr or centri:uged to reswove inorganice morcury salta,
Acidifleetinn wlth nypdpoehlorio ecic precipitaten & yoliow

erysvsiline product tiut wgs contuminsted with » smelld
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smount of & gummy materisl that coula not be msde to crye-
tellize.

The product was Aried in an oven at 100°, taken up in
anhydrous ether, treated with 1-2 drops of bromine, end fil-
tered. The ether solution was extracted with 1 % potassium
hydroxide, and the brig t red aqueous layer Ifreed from ether
by boilin. and then sacldifled wit!: hydrochloric aeld, The
product was dried in vaguo over phosphorie anhydride 1n an
Abderhelden pistol &t tne bolling point of ethyl aieohol,
Yleld: 83 grams, meltin, point: 109-123 °. Avalysis: Calou-
lated for C7HeBrilg: Br, 32.22%. Calculatad féf Géﬁsﬂrg%ﬂ;:
Ar, 48.89%. TFound: 37,10%.

This anil%aisléor#oaﬁcndu to that of & mixture of os.
754 monobromoguaimscol and 25% dibromoguaiacol.

After many unsuccessful uttempte to separate thls mixe
ture by fraciionsl distillation, by fﬁaetianai‘erystallist-
tion from dioxane-water mlxtures, alcoholewater mixtures,
benzene, &nd bensene-petroleum ether mixﬁurea, pure come
ponents were {inally sepsratsd by a prolonged and tedlous
frastional erystallization from agqueous meetic scid.(ca, 5O
by volume). The general procedure sugzgested by Horton (357, p.
162) was used, and fractions of similar melting point were
combined,

From 20 srens of mixture was obtained 10.7 grams of &
product I (melitin, point: lbl~15ﬁ'3 end E,8 grans of &
second produet, II (melting point# 119-130°), and H.l grams

of intermediate {ractions, Thase products were finelly re=
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orystallized from methanol-water mixtures. Anslyasis: I:

Calculated for C,H.BrRO 1 C, 33.87%; H, 2.44% or, 32.28%.

Foundt C, 33.968%; H, 2,53%; Br, 32.35L. 1I: Caloulated for

G¢Esﬁrgﬂ9‘: C, 25,7183 H, 1.5453 Upr, 48.89%. Yound: C,
28 .69.3 H, l.?(}%; HYy, iﬁnmﬁf.

: od il ¥ B b R One grem of prod-
‘uet I sbove (identifled as G«dDromo-S-nitroguaiscol) was
scetylated with 0.6 ml. of acetic snhydride with a trace of
mlturie acid as eatalyst, The mixture was heated on a steam
bath for half sn hour, ¢ocoled and diluted with 5-10 ml, of
cold water, The #0lid product was filtered off end recrys-
tallized from & methenol~water mixture (cs. 4:1). The yleld
was 1 grem (85%). The meterisl melts at 126-77, Caloulated

for C B BrED, 3 C, 37,2603 K, 8.78%. Foundi C, 37.4053 H,
2,805k,
7 agetate, One-half grem

of produet II ebove (identifisd as 4,8«-dibromo-S-nitroguaie-
col) wes scetylated with 0.3 ml. of acetis anhydride with a
trace of sulfurig acid as eatalyst. The mixture was heated
on a ateam bath for a half an howr, eocoled and dﬁ.ato& wii;h
5«10 ml. of eold water., The aolid product was uo;aa;rateé by
filtretion and recrystalliszed from s methanol-water mixture
(¢ae 411)s The yield was 0.62 grams (02%). The product
melts at 135-36°. Analysis: Caloulsted for CgH,Brolog:
C, 39.30%3 H, l.91%. Found: C, 89,50%; H, 2.13%.

Ce KUR. 3l Irom 6 Oe-nlirogus ! Two

grams of S«bromo-be~nitroguasiscol was reduced with tin eand
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hydrochloric meids The aalutibn was diluted with water,
flltered, and froed from tin by trestment with hydrogen
suilide, #xcess hydirogen sulfide was removed by Lolling und
the residual solution conesntrated wxier reduced pressure to
a volume of cires 16 mi. Two mi. of concenirsted hydro-
chlorie aclid was added and the solution was coolec to b %

The dimsolved smine salt was cdisgotiged by the slow addision
of & cold solution of 0.6 grems of sodium nitrite in 65 wml.

of water, using starchelodide indiestor. To the cold dle=
tonium salt solution was added i€ greme of eold 80 hypo-
prosphorous acid, The tesperature wes meintalned at Ot

for 1 hour and then the solution was stored in g refrizerator
at 5=10° fop 20 hours., Stesm dlstillation of this solution
yielded a white erystalline product waioch was recrystallized
from &n ethanolewiter mixture (ea, 531), melting point:
€68-65° . The yield was 0,46 grems (86%)., The product showed
no depression of melting point vhen mixed with varied guan-
tities of é-bromogualacol, Anslysiss Caleulated for
CyHqBrig: Br, 39.38%e Found: 39.76%,.

Pe EBrAminoelwbhyp

pou 1tno,=1401e.“wﬁwlé.& Eram sample
of EZ-~amino=-b~nitroanisole iE&xtmam.Kuﬁgé Company's procuct
#P288¢ recrystallized from ethsnol, melting point 140-141° )
disgolved in 26C ml, of glaclial asestic seld was Lrominated
with a 1 molar gquentity of bromine sdded drop-wige with
stirring. The mixture was wermed slightly with a flame to
initiste the reaction. Stirring was continued ) hour fter
all the bromine had been edded. The acotic nelid was removed



by distillstion under rednced pressure and the product wes
washed with weater snd recrystallized from an ethanol-water
mixture (521}, The yield was 20 grems (81%), The substance
melts at 139-140°,

10, 6-8

l=nitrogueaiacol from hydrolysis of Be

gl
A

ERINO=3=bromowSe=nitroenisole. It wes found that Zesming-S-

bromo-f~nitroanlsole was aluwly hycrolysed to the corresponds
ing phenol by prolonged bHolling with 10X sodilum hyaroxide
solution. Af'ter 4 hours bolling, nesrly helf the amine wan
recoverad unohanged, ¥or this resson, the resction was
attempted under pressure in a hydrogenation bomb, At 390‘
the product was largely decomposed; heatin: at 130° for

44 nours, however, reaulted in a conversion of 705 and

yiela of 93%.

?vﬁn%y-gramatéf ﬁéamlneuﬁmbrﬁmauﬁua&truﬁniﬁaiu were
placed in the bomb (ospacity 270 ml,) and & solution of 4
grams af-saﬂiuﬁ’hfﬂ#oxiﬁb i 100 ml, of whter sdded, The
bomd was aaeurﬁd‘anﬁ heated slesstrieally to 130° for 4% hours.
It was then eeeladeiﬁh fvnning wateor, opened, and rinsed
theroughly with hot water. 3ix grems of starting materisl
were recovered unchanged,. The flltered sliallne solution
was bolled to remove smnonls and then eclilfled, The
yollow phennl was reorvstailised from sn ethanol-water mix-
gure (5:l). 7The yileld was 13 grems (¥3%), The product
melta at 180’ {(with decvomposition),

1l. 6-3romosd-nitrosumiscol Acetate. 7ne grem of 6=

bromoedenitrogusleucol was acetyinted with 0.6 mi. of ecetic




anhydrlide and a trace of sulfuric acild as catalrst. The
mixture wes heated on a steam-bath for half an hour, cooled,
end diluted with 5-10 ml. of cold water. The solid product
was filtered and recrystallized from s methanol-water mixe
ture (ca. 3.5:11). The yield was 1.1 grem (91%). The sub-
stance malted'at 102-3°, &ﬁnlyaia: Caloculated for cgﬁaﬁr-
no_t G, 37.27%3 H, 2,78%. Found: ¢, 37,13%; H, 2,904,

12. 4-Nitroguaiseole. The following directions were
devised by Mr. Charles B. Jaeger, Jr., of Lynch and Compeny:

Fifty grems of 2-amino~-5-nitroanisole was hydrolyzed
with a solution of 50 grams of sodium hydroxide in 450 ml.
of water by heating at the boliling point for 30 hours under
reflux, When the reaction mixture wes ccoled, the sodium
salt of 4-nitroguaiacol crystalliszed in bright red needles.
The cold solution was filtered and the red crystals dlas-
solved in 1% liters of hot water, and the solution filtered,
cooled, and scildified with hydrochloric acid. The 4-nitro-
suslacol was filtered off, dried by azeotro;ic distillation
with benszene and focryatallisoﬁ from the bansino. The yvield
was 43.2 grams (86%). The product melts at 108-103°,

15, ¢~Bromo-4-nitrogusiscol from bromination of 4-nitro-
guailacol. A solution of 11,7 grams of 4-nitroguaiscol 1#
100 mle. of glacial ecetic aoid was brominated b the slow
sddition of 12,5 grams of bromine in 40 ml. of glacial
acetic acid. Aafter about l—$ mi. of the bromine solution
had been added, the mixture was warmad.wiﬁh & flsme until

the evolution of hydrobromic scild was evident and then the



addition was comtinued during 1 hour; abirring was continued
an hour longer end the reaction mixture was then poured into
300 mls of cold water. The yellow precipitate wes filtered
off end recrystallised from an ethanol-water mixture (5:1),
The yield was 12.1 grams (70,3%)§ the substence melted at
150° (with decomposition). This compound wes identical with
thet previously obtalned by the alkaline hydrolysis of B-
amino=-S=bromo~--nitroanisocle., Its scetate was also mﬁo and
found to be identical with that pmvi,qunzy prepared.

14, 4,6-Dibromoyusiseol from 6 > romo-4-nitrosuaiscol.

Four grsms of &bmmﬂ»a&trominmz was rdueod with
tin end hydrochloric scid. The solution was diluted, fil-
tered, snd freed from tin Ly precipitation with hydrogen
sulfide, Aifter bolling the solution to rid it of excess
hydrogen sulfide, it was concentrated in vgouo to a volume
of cirea 30 ml, Three ml. of concentrated hydrochloric acid
was added, &nd the solution cocled to O° by immersion in an
ice and salt mixture. The dlasolved amine salt was dlazo-
tized by the ojn.;ﬁd;tum of & cold solution of l.2 grems of
sodium nitrite 'in 20 ml. of water, Starch-iodide paper was
used as indleator. A mlu‘ﬁ.oa of cuprous bromide was pre~
pared as follows: & grems of orystallized scopper sulfate was
dissolved in 16 ml. of bolling watéx- and 2.4 greams of potase~
fum bromide was dissolved im the hot solution. To this hot
solution was added slowly a solution of l.l grems of sodium
pyrosulfite { iN32$295), and 0,76 greams of sodiuwm hydroxide in
2 ml., o water., The precipltated ecuprous bromide was then
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washoed twice with weter by decantation and dlasolved in 15
mi. of 48§ hyorobromic meid. %nis solutisn was heated in an
apoaratus srrenged for stesn distillation. The cold (lazone
fum t@lﬁtiﬁn above was afded dropewilise snd the mixture stesm=—
distilled simmltansously. A white s0lld erystallized in the
distillate. It was filtored and recrystalliszed from aqueous
ethanol., The yield was l.2 graxs (25.8%). The substsnce
melts at 84857, Anmlysia: Caslcoulatesd fnr Cop g Brglg 1

C, RW.0RE; H, B.14%; Br, 56,708, Found: , B6.13%; H,
2.83%; Br, 66.59%.,

18. ¢ ,6=Muromosuaiscol from 4,6-dibromo-benitro;
gol. dne ond onaehalf géama of 4.éwﬁ&brvmoéswdihraﬁuaiaeol
was »edused with tin and hydrochloric seld. As before, the
n@lutian;gigf%&iﬁ&#ﬁ,f@ﬁk;whﬁwr?,fixta?uﬁ,fhﬁﬁgffﬁyﬁ'ar'tﬁh
by treatment witﬁ'ﬁyaragon aul?iﬁ#. it Qné'cﬁﬁeﬁn€§nbad-v;”'
under reduced pressure to 1B ml. &nd § ml. of concentrated
bBydrochloric seid sdded. The q&luﬁimﬁ wae then cooled to 0°
and the dissolved smine malt dimsotised by sdcdition of a
£0ld solution of C.35 grems of sodium nitrite dlssolved in
15 ml, of water asain using stareh-iocdide paper as an ine
digator. To the ¢5ld diazonium salt solution was added 10
grams of 8 oold 50f solution of hypoprosphorous acli. he
solution wes meintained at 0-5° for 1 hour and then Wept in
a Ewrriﬁarutar at ﬁml@o for B4 hours. The solution wrs then
stean Sistilledy a white s0ild erystaliliged in the distille
ate snd was [filtered srni recrystalllzed I'rom an ethenole

water mixture. The vield was O.4 grams (313), melting
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point: ﬁﬁ*ﬁ@:

Tils @?ﬁﬁ#ﬁ%-ﬁ?@#ﬂﬁ tﬂ'bef;ﬁpgﬁiegl w;tﬁ that grqv;@utly
abtalned frowm @u%raménéaniﬁrmgnaxqﬂﬂiQ Hixea mﬁiﬁingvpatﬁt
tests resuited ir no depressisn in melting point.

16, #4,0,6-Cpribromosusiacsl from 4,0«0ibronogmbenitpoe

cusieecol, One and one=uialfl grems of é,ﬁ-ﬁibrﬁmewﬁwﬁiﬁr@aunw
igenl were reduded wilth $in &nd hydrochleorie acld, fvuéd from
tin, concentrated and Almxotized as in the presious experimenta,.
A salution of cuprous bromide in hiydrobromic aol: weas presared
and the oold Alasonlium solution aidded dropewisne to 1%t wi ile
steam was Dlown through the wmixture, A white crystalline
procuct was filtered from the cdlstliliate and recrystallived
from an ethanol-weter mixture, The ylel: wes (.31 grens
{18.7%), melting point: 114=116, This procuct shows no
depression in melting point when mixed with veried guentities

of suthentic 4,.L ,0«tribromuniaeol,
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