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The pni«si work wa« undertaken as a part of s program 
of develepneni of possible clinical usefulness of a group of 
organic mercury compounds of unusually low toxicity* Among 
tills group, the most Important is the compound or compoun&s 
obtained by direst saerouratton of &~nltrogualaeol * In addl- 
tlon to the present chemical study, a considerable amount of 
work on the pharmacological and clinical properties of meren* 
rated 5-nitroguaiacol has been carried out* Some of this work 
Is still in progress. It Is expected that the more important 
results will, be published soon in the appropriate current 
scientific journals*

the primary objective of this research was to determine 
the structure of the mercury compound or ccû pounds obtained 
by the direct mereuratlon of S-ntfreguaideel^ with mercuric 
acetate* ^he structure of 5-nltroguaiaool Is recorded below 
as an Illustration of the' numbering system used in this 
thesis for naming derivatives of guaiacoli

%he numbering system Indicated here is that co®monly



m m t m  xx

m v i m  0F THE UTSBAYUn
A* The K#pcury CUsepeua&s Bensane Derimtiwi Inwhich on* or ant of the Bansene Hydrogens have been rtplaetA by Hydroxyl, i«tbnqrl| or Illit groups#
The mat obvious approach bo a problem of Streeters do*

termination of a mercury compound la a consideration of tha
methods previously employed In ascertaining tha structure of
mercury compounds aa nearly similar to tha compound In ques-
tlon aa possible* It was found that the ehamteal literature
contains a eery groat number of raporta concerning the prop*
oration, properties, and characterisation of mercury
pounds related to various bansana derivatives* Accordingly,
the present review la limited to tha literature ©onoerning
those bensena derivative* in which one or more of the hydro**
gene of benssue have bean replaced by one or mere of tha
groups present in 5-»l t roguaia col , i.e* nitre, hydroxyl,
or methoxyl groupa*

employed in chemical publicstiona in the United States* Seme confusion la created by. the fact that it is the custom h  certain other countries, notably Germany* to name these com­pounds on the basis of a different numbering system in which the raethoxyl group la numbered *1* ami the hydroxyl group *2m + According to this system, the compound Illustrated above weald be named 4-nitrogualaeol* Similarly, the *$* end *6* positions would be reversed in the two systems of nomenclature •



a

It was established by the early «oi% o f Dlistroth i&®§ 

pma&m IMf 10*X4) that the msreurstlon reaction is very near­
ly as general a resetten of beaaene and It® dtrlmtivt® ae 
nitration* sulfonatlort, ©r halogens t Ion • Ifenawl© chloride* 
weremrl# oxide* or, . mrs generally,, mercuric acetate have 
been used as Maturating agents* the &eaaral miss ©f ©rie&» 
tatIon governing tha position by &r©»pa introduced into
toe beimehe nucleus by direct substitution reactions do not 
apply universally to tbs. ̂ rlmretion aromatic compmmzkB* 

fhus, whan nltrobensene Is mercu rated with sisrcurle acetate 
(13), the entering mercury is pot directed to the weta post-* 
tlon, as might Os anticipated,- hot to tha ortho position, 
r#suItlxig to tha formation of jjMMtoayitsvswFtoltro&snBSM^ 
which, for convenience to Isolating a pure compound # sap be 
readily cottvertod into the mors insoluble ©-ehXorcn&ereur 1- 
nitrcbvnsene (waitins; pointi 182*) by treatment with an w  
esse of sod tost chloride solution* these react Ians are illus­
trated b ;* the iollowing equations*



The position of the me rcurI group In the latter prod­
uct (^ehloro^rcurlnltrolien^eno) has been clearly estsb* 
Ilshed by two different method® which Illustrate techniques 

that have boon used in ehar&ofcerlsing aromatic mercury 
compounds* fe® first of these is the analytical method 

devised by Dlmroto (1 3 )* It Is based upon a general re* 

se t ion of compounds having a direct carbon-to-mercury 
linkage* The reset ion is Illustrated by the following 
equations

The structure of the mercury compound Is then obvious from 
Identification of the resulting halogen derivative* Thus,
In the shove example* bromine ess the halogen meed by 
Dimrothj he Identified toe organic product ss oyferesaonitro- 
bensene • Therefore, direst me r cur at ion of nitrobenzene In* 
traduces the mereurl group Into the. ortho position* Dlmroto* 
method lc the one tost has been most widely used for 
characterisation of aromatic mercury compound® * Its only 
limitations ere toe accessibility of the necessary halogen 
reference compounds by synthetic methods that clearly 
establish their structures, and toe necessity that toe 
mercury compound in Hueatlon does not reset with halogens 
in any other ways than by toe cleavage of carbon- to-mercury



linkages#
A second method for determining the position o f the 

me rear 1 group In aromatic compounds is based upon the 
synthesis of the mercury compound by the method of Peters 
(41) by the reaction of an aromatic sulflnle acid ami mercu­
ric chloride, Thus, the following reaction between o-nttro- 
bensenesulflnle acid end mercuric chloride lakes place In 
aqueous alcohol:

the mercury compound formed is identical inwall respects

(28)# the sulflnle acid was prepared by the method of 
Gattermann from replacement of the corresponding die senium 
group# which lee res no doubt as to its structure (17 ]» The 
Identity of the mercury compound synthesised in this way# 
therefore# with that obtained by direct mereuratton is a 
proof of the structure of o-chiorosiercurlnltrobensene •

^ta and pera isomers of chloromereurIn 11robenzene 

hays also been prepared in the same manner and their struc­
tures verified by conversion to mete awl pare hramonltro* 
benzene# respectively# by the method of isiroth (I?)#

with, that obtained by direct mercuratlorn of nitrobenzene



Fb#nol is mereurated very much more readily than 1© 
nitrobenzene*. ft. variety of mercuntting agent© have been 
used, Including mercuric acetate (10,11,14,32,30,61)# 
mercuric chloride {9,11,13,10), mercuric nitrate (11), end 
mercuric sulfate (11)• with mercuric acetate in aqueous 
mediiaa, the, reaction proceeds rapidly, even at room tem­
perature* a mixture of three produet a la formed •' the mix­
ture has been ©operated after conversion to the correspond­
ing chloride a (14,38*61) Into the ortho and im&a monomereur- 
a ted c ompound a and t he ortho-para dlaercurated compound •
Bfwroth (1 ) characterised tie monomercurat ed derivative© 
by the method outlined ©hove* In thla case, iodine was the 
halogen used, and the product© were identified aa o- and 
g-tedophcnoX, respectively* Blmroth (1 0) confirmed this 
evidence by converting the monoMercuratcd jteemola, by 
standard procedure©, to ©~ and g-lodomereuriimlsoXe, re­
spectively, and comparing the product© with those that 
Hicheelta and Bablnerson (35,56} had prepared earlier by 
another method for synthesising aromatic mercury compound© 
of known, structure*

\ Xtii© method is based upon the reaction of stmrie 
salt* with derivative© of; diphenyl mercury, 
in" which the mercury atom is linked to two different aro­
matic carbon atoms* The reaction Is Illustrated as follows

C U j Q " ^ ~ ~ y 0g^  **
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the n m m m m r f diphenyl mercury were obtained fey
the reaction of the appropriate bromobsnsene derivative with 
lodioi te the presence of catalytic quantities of
•tfeyl acetate, is described fey Otto* end eo*wcrkers (lb*Id,
58)*

the structure of the dimercuraved compound from phenol 
has been deteMlned fey identification of the t,4-dltodo- 
phenol farmed fey reaction with iodine’* This reaction occurs 
•o readily that it haa been adapted to quantitative deter** 
mine lion of the mercury content of such compounds (8)*

the mercury eeseowidi from phenol, in general, retain 
the chemical properties imparted by the pencil© hydroxyl 
p*oup* they are soluble in agweeua alkali, foratttg. alkali 
metal aalts which may be precipitated with alcohol {14} *
In -many eases, the aodlun and. potssnliae Halt a are crystal* 
line* fhe hydroayl group of the mereurated phenol a he a been 
alkylated CIO), acetylated (dl), and bensoyiated (14)*
These mercury compounds have alee been coupled with dl$mon­
ies! salt a in the usual way with coupling taking place in 

pera mad ortho pee it lone (18,14,47)* the g^nttreao 
derivative of j*-chioromercuriphenol has been prepared by 
its reaction with nitrous acid (89) •

Phenols having a uereurl group In the ortho- position 
to the- hydroxyl group, in general, possess the property of 
faming inner anhydrides* 'these compounds are precipitated 
from alkaline.'- solutions of the prttap>-marearatsd phenols t-y



treatment with carbon dioxide m m  tr® extremely insole la in 
nearly mil eolwants (14)* For example* tha 1nows* anhydride 
formed from e-iieFcurefced phenol itaelf may ho repreaerited &©i

toer# la ewUenee that anhydride formation may eecur by alto* 
toetion of aeetle aeid from an ̂ aeetoxyaereuripfcettol (50) *

•c ’ ) .i dHi# evidence presented by tharahefc (E?) ©©noemlng the 
structure of the ssereury obtained from direct ®or»
curat ion of i^»itro*4^y4roip^ti^i|ih«ri0l, Indiantea that 
failure to fom an anhydride doe© not conatltute proof that 
a phenolic mercury compound fmm not' .boon wmwmmtod to the 
ortho poaifclofi* a® w i  * maun* 6 by Hart and HIraehfelder (21)* 

Phenol ©there react much le aa readily with mercuric 
acetate than doe© phenol itself * 4 higher temps ratwre la
requlred and no dimer©*irafced .products ham been reported* 
for . ©j*apl©> atien aalaol© la m#r©urab©& with wercurle 
acetate* the principal product la j^meetoxyaerourlanleole | 
only minute amounta of the ortho learner are formed (14,61)* 
fSumetol© apparently la ^ereurated directly only to the 
para position CIE,la,66)*

Wh.en nttrofheiiole are Mreurated with mereurle mite* 
the directive Influence of the hydroxyl ^roup la etrcmgly 
pradom toahi * Adequate proof of the structurea of the cote* 
pound® obtained toy direst mrewatlon of several nitre-*
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. la iwn bylfeiiteih and._ Auld (20), .teo studied the rm r

mar curat Ion of pi©r»t© sold, 2 ,4~di»itrophenol, e-nitro- 
phenol, and j^nlbTOj^enol*. .using the telogenation r«aetldn 
of uimroth to ascertain the. position taken by tho entering 
mercury atom* fhoy established tho fact test in each of 
tease compounds, astmrftli^t bates place roomily in tho 
fro# pare or ortho position* Fieri© sold, in white tho 
para and ortho position# or# blocked, is mercuareted only 
wry slowly In the position asta to tee hydro sryl poup#
Orthe-a ttroteenel* In white both a oar# and an ertee posi*
Ucm #re free, is marcureted in ths p.fffls position#

t tm  primary produets obtained by mereura-ttan of nitre- 
S&enols appear to os anhydrides of an act-nltro group and 
an hydjmcymsreurl group (20*59, Pag® 2^0)# fhe sodium 
salts obtained by precipitation with aleteel from alkaline 
solutions of tease anhydrides are also very highly colored, 
and tee structures assigned to teem by Hantste and Aulb 
’ were those of salts of agl-nltroguinoid compounds, as 
illustrated belows

0
11

O^'oV*
thm more mdtra eoneept of resonance undoubtedly offers a 
more accurate structural interpretation for these com* 
pounds* Far emiaple, the following structures are prob­
ably the mat important extremes in tue "resonating aril on
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Ho mfavama has baaa. found to attaaptad mar curat ions

bs of ĵ ar titular intai*®si in sarataabiait trith a study of tha 
» » m i « U a i  of b-nitrogmaiasol baaausa t; a nitro sad 
hydroxyl groups ara to tha m m  ralabiaa location Xu tha tw© 
e@spiffldii fita widaly usad aatXssptia, Mstaphan, Is a di~ 

derivative of 4^®«thyX-3-mitTO^hanoXp and la 
assured by Hal*las {44,4b) to ba aiareuratad to tha positions 
ortho and .aare to too hydroxyl grobp, bat no avidanoa has 
boon roooraoa*

to atoXaatlm of tha nslatlva offset of alkoayX aid 
aitr© groups upon tha introduction of aiituiy toto eomixnmds 
containing both groups la ant possible, atoa# fie lafaa-mttoft 
has baea round #o&««fsh| too mrouration of nitro~substi­
tuted phenaletheys#

. 7*. fhe aereuratloa of gueiaool has boon reported to a
»̂lvafca cos®mmioatioii too* matotoo -^Itmpb (W»f>ages bb

■• # : ' ■' ' 'v' - :<•■ _;,?'

met, wfeieh i« assumed Ot Halsiss to ba dtoereurat®d to tha

laialsa h«a also reported to a private ooMatotloo to 
whitaoro (§tf page 28£) too preparation of a mreary eo»-

tom* £»adtmtfesMl* fbia oomM

<£* 88S)-# Mo data ia as to too structure of tha prod-

ortho and stars positions to tha hydroxyl psi^t



n
pmmA frtm gwmtmjgesisesl (4~ni fcro^uaiecaX) toy d i m t  nr» 
sureties*. with equeeiML imifii Is thet
a m v n t i o i  tool* pises la the ortho pest ties* to the hydroxyl 
gpm&, sgsia without specific «?14«ue# of •trusters, too 
other reports of the wersurstioa of nltrogu*l*aola tars toesa 
found,

Frew the remits mamrtsed mo ore* it would too predict­
ed thet the wereursfcion of 6-nifcro&uaiaool would met proto- 
•lily take pies* In tta usm sod ortho positions to the 
hydroxyl ^roup, or ia tooth these position* •
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H* rosso**, Mltwm**9 #r*o
411 of tfeo #mii«lilo mmthrntrn t m  

%hm ^oaltloo# or# offootodl iŝjr t&# of §•
al trogoolo#o& w o M  dopood t&poo tho omilnbtliby of tioloni* 

of known otrootiir* in niatal* tti# holo$M. obom* 
occupy sasa# position# o# tb# »#9#*#ry otom of tt*# «•*-»

rourotiom pri&Xmt or prodiamb#* <&nyfeottt*ntlyf * ooorcfci of tho 
llt*r*fcur# #0# sm&m for bromin# and l*<fi*i# «ft#rivobi### of 
&~i»l t ro$u* ioool« m l ?  tmm or# rooor&od* itob#rb#oi* (&o) 
tmm wmpmi*b#d m m  pf#j#m*obi#b of #-*Oro«o**t̂ *»ltroipial»€ol 
(mlliag point 1 Xt>®*) fro# brcotiitotioii of IMaibro&uoioool•
Ho ootiofoobory .proof of it# otmottt*# 1# ■wmmmmMl* **# h*** 
boots. \mmblm to p2*#por# thi# csmponiKl from fioborbom*# dir##** 
ttomo* t# feoir# obb*#pb<Ml brontliiofelofi of bHoltreguoloftol in 
ooplou* »ol#*mt#* inotai&fiâ  boll teg oootte ftili ood hair# 
obtain## virtually 'twamtitott## rmmmtB&f of uo#t*#*%go& b- 
oitro&uoioool* ^ob«rb#cm ho# givou sso information #« to tfe# 
m w m m  of th# 5~ni&?ogttOl*#Gl ho «##d for him

Halford *sn4 silk** hmmm pr#?o*#4 4«4*r omo*b**»i t rognai#-* 
eol |43>* Tlio ##l&#ari## ait#0 b? t t e  o^poor# to oanotltut# 

proof of It# otruoter# and baoy bov# ItteiXy fur- 
nl aboil u# «t tii # ###feplo 'Of tho prod«iot«

fte# bMm#da*io#olo uni #l#o #oft#t4#r«d ## j*o#»fbX# 
nmgmmmm «^pio^* aim## brotstoftiw m & m teool# oouid b# 
Idwbtf1*& by olteteotton of tho nltra gr^up by r#0u©tion* 
dlaootfaatlaR* ami r#pl#0%|Osit of te# ^roup vlUi
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hydrogen (51) 9 o r with b famine by m*®nB o f the Ihmameyer 
ieacbion* if the resulting termm&mlaeela were known*' 4* 
Sromeguaiecel (melting point i 45-46°) h»a been reported in 
th® peteat literature (23) gnft alee by Hoeemttzid mm. IMim* 
tern (51) and by iteberbaom (HO)* We have confirmed the 
structure of the bromeguaieool of this melting point by it® 
synthesis from a eample of 4«fiitregaalesel by reduetlem# 
diesetlMtion, end replacement of the dia*emli*s& group with 
bromine by a Oevelmefer reaattocu £*Bromoguataeel (welting 
points S3*) bee also been reported by Baberteon• We have 
alee confirmed It® structure by It® synthesis from an 
authentie' aampi© of the comespending nitre compound by re* 
act lone analogous to those meed for '4«4MraK>gselaeol#

' Bel ford end SiHcer (43) hew® described the synthesis 
of 4#S^ibre*Bmgoatseel (melting point t 93°) and this appear® 
to be the compound obtained earlier by Cousin (4) and also 
by Hoffmann (24) # fho trlferome dor 1 wet Ire obtained by 
direct toromlnabien of guaiseol horn been reported by many 
workers (0*8f 82*43* &5*»5&} • It ha® been eh«reeterlse& by 
SaglrelftMl fib) ta- 4*3*6«t:rt&r®iimgualaeol* ‘.

' It wfts of fundeffmntal- importance, of' course* that the 
sample® of 5"»nltrogustaeel used for this msr<nuretlasi study 
should be authentic' and pasp» 1 sear eh of the literature
show® that syntheses of mttregwaleeels haw® been described 
by many workers (3,ft*fafM v40,4B*M»4e»49«fift,*7)• While 
all of the possible menonitre Isomer® haw® undoubtedly been
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prepare d* no fully satisfactory cha rac tar lea t Ion of these 
compounds has appeared, in the literature* However* in a 
private coiautunleation to the author* Jaeger has reported 
experimental details o f their full cfrarac t e rlsa t Ion * as well 
as a synthesis of pure 5-nitrogue 1aeol• Details of the 
synthesis are recorded in flection 111 S of this thesis*

Jaeger1 a proof of the structure* of the nltroguaiacols 
is a part of a broader study of the aethojynlt rophenol s* 
some of the results of which are summarised In Table I**
All of the compounds shown hare been prepared*. Hie various 
aynf* etle methods used'in preparing them la' not assent lal to 
the proof of their structures and tie no a are not quoted hers* 

Series 1 represents all of the possible msthoxynltro- 
phsnols* The compounds listed in Series II were derived from 
those of Series t by reduction* dlaso tlastton* and replace­
ment of dlasonlias groups by hydroxyl groups* The compounds 
in Series III were obtained by methylatlon of those of Series 
I* The compounds In Series XV were obtained from Series XII 
by reduction* dlasotlsatlon* and replacement of the dlasoniust 
groups by hydrogen* The compounds in Series V were prepared 
from Series IX by ate thy 1st Ion*

The proof of the structures of these compounds is based

2*In Table I* where bailing points are given for liquid compounds* the pressure is recorded * All the other physics! constants given are melting points*



tAmM I
arlmfeivtta of Hethoxynltroph.nolaS e r i e s  X S # r l9® X X s « r t « s  X X X 5© r i e ®  XV S e r i e s  VfH

x ^ o - v < vo69
oH
0 -84-5°

och3°Ct*3
65-6°

,oc«j
021-2°

QCHj
0 -45.5-6

L XJ103°
PHŷ r̂0ty**> 

90-1° oM
xcH3r ' M f 0̂397-8* ^

OCpj
20- r ^

A?CH*
0  14-5" ocK3OH

1 3 T104-5"
oh

14071-2"
JCH,
1 J 197-8 * c £ r20-1°

ocWj
14-5°'i h

063.5-64”
oH

i c J42-3"
ocH3°i*

65-6°"
octf3

021-2°
OCHjaho

045.5-6"
f v V ^

r. „  . o J53-4
oH

42-3°
ocrfj

f o Y '1
137”

octf3
NsS/^OCM,b7-9/lrnm.

0*«3Y x 'X-o ^ j6 it46-46.5"
X

t ^ l145̂ 0 "-146“ 'v'0'-
j*

W i90-1°
OCf-fj

75-6° ***-
och3

a/,58-60/1m m .
oc Af,

C i i15- 6̂cf#,
v - ^ L *143-4°

X
Jxl75-6°

ocH%

87.5-88.5° QX ^ * o c * r358-607l m m .
OCffj

c^ ° Y C C c«,51-2̂  *>,CH^ T s ' j TO Q.r31.' fcy
oH

^ l j j LN o « S ŝ o < r ^p r e  p a r e d
ocH)

75-6̂
0C*fj

C O CAi58-60/1m m .
OCHgCfhcyX̂\

15- e r ^oHr A <
8o - r V * i

oH

ZL 5°'̂X,tt* ocl̂

ocH3

12-ioĉi

JX*
55. 5-X^Y 5*6° *C "*

OCffy

C O17-8oH

fOf° oct/3

oH

m l70- l ^ c ^
ocHy

72-3o  c/Y3
/°̂ Jr ^ X

5C° Gcdj

OCI/j
i&ft

17-8*
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upon two assxmspiions ? firs* , that the groups introduced 
by replacement reactions took the s&mo position as the 
group displaced, and second that no rearrangements of groups 
occurred during any of the reactions employed« 'Sl'.nee drastic 
conditions were avoided ana the theoretical number of Isomers 
were obtained, these assumptions appear to be Justified*
Mixed malting point tests, analyses for Carbon and hydrogen, 
and molecular weight determinations were used in comparing 
the compound̂ , prepared ancl the' results may be summarised as 
fallowsi In series III, compound® 1 end 4, 2 end 8, 6 and 
8, and .9 and 10 war® identical pairs, while 8 and-7 were not 
Identical with--;, each, other nor with any other member of the 
series, s i m i l a r l y  in-Series XI, 'C om pounds 2 end 6, 5 and 10, 
and 4 and 5, were Identical pairs, and compound® 8 end 9 
may be so considered on the basis of the structures shown, 
while 1 and 7 were unique, The fact that compound. 8 in this 
series was not prepared does net alter the proof of the 
structure of 5~nIfcrogusl&eol, In Series IV, compound® 1,
2, 3, and 4 were identical as were 5,6,7, and 8j compounds 
9 and 10 were prepared from identical compound®. In Scries 
V, compound 7 was unique and must haw the structure shown,
The structure of compound 7 may also be deduced from the 
fact-that It is unique in both Series II and III*

thm structure® of compound 1 In Series II and. compound 
S In Series III were then clear as the only other coaa|K>\md s 
(besides 7) that were unique In these two series of compounds, 
The structure of compound 4 could, then be deduced since com­
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pound® 4 and 5 ware Identical in Series XX* also in Series 
XX compound 10* w s  identical with compound 8, whereas in 
Series XV compound 10 « m  identical only with compound. 9 
and compound 3 was Identical with if89 and 4* From those 
fact®,, the structures or compound* 10 &»& 5 could be deduced# 
It was thus proved that compound 3 of Series X had. the 
structure shown end hence must be b^nitroguaiacol*

Our samples of b-n i trot;ufiia©ol# prepared accord In*, to 
the directions In Section XXX B of this thesis have been 
found to be identical with that characterised in this way* 
Hence, there ©an be no doubt as to the authenticity of the 
material used for mereuretlon*
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h * Discussion

The msrcuration of b-nltroguaiaool takes place smoothly 
at 90-100° with ftxeeas mreurlo seetats In an aqueous solu­
tion containing 35$ acetie sold and 1$ sodium ass tats* The 
product is an orange colored, amerphoua solid* ft la nearly 
insoluble in the reaction mixture at roost temperature and is 
readily separated by nitration, separation from excess in** 
organic mercury is accomplished readily since the raereuration 
product retains its phenolic properties and hence is soluble 
in dilute aqueous alkali* fhla would be expected as charact­
eristic of mar curated nitrophenols from a consideration of 
the work of Hantseh and Auld (20)* The alkaline solutions 
of mereurated 5-nitroguaiaeal have a vivid deep red color* 
Alkali metal salts are precipitated from the alkaline solu­
tions by addition of ethyl eleshol* The sodium salt has a 
dark blue color when dry* Deeply colored alkali salts were 
obtained from other mercurated nitrephenols by Hantseh and 
Auld (20),

Careful precipitation by acidification of an alkaline 
solution of the msreuratlen product with dilute acetic acid 
and complete drying yields a brick-red amorphous dust which 
readily dissolves In hot acetic acid and also red is solve a in 
alkali* The acetic acid solutions are bright yellow in 
color* A nwaber of other solvents were tried but none was
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found that would dissolve significant mmmmtm of this com- 
pound on compound**

Assuming the mareur&tion product to be a Mixture, 
attempts were made to separate pure components from it by 
differential solubility in aeetle sold* .Successive fractions, 
however, appeared to.be identical and no separation was ac­
complished*

Chloromercur 1 (-MgGl), br ostomer curi (-HgBr), and 
acetoxymsreuri (-Hg)COCM^) derivatives are readily available 
from the mensuration product and are easily interconvertible* 
These derivatives are obtained by precipitation from alkaline 
solutions with hydrochloric acid, hydrobromle' acid, or excess 
acetic acid, respectively* Bach is yellow in color and none 
lias a clearly defined melting point* All are highly insolu­
ble in all solvents tested except acetic acid and dilute 
aqueous alkali*

A consideration of the available methods of proof of 
structure leads to the conclusion that the method of Dlmroth 
offers the most promise* The aasreurl group or groups pre­
sent in these compounds must be to one or more of the 5-,
4-, and 6-positiona* The possible br omon11rogualaco1s 
derived from the reaction of the msreuration products with 
bromine are 3-brcaao-S-nltrogualaeol, 4-bromo-b-nitrogua 1©- 
col* 6-bromo-S-nltroguaiacol, 3t4*dibromo-b-nitrogualaco 1,
3* e-dlbromo-b-nitrogualacol, and 4,6- dtb r omo-5-ni broguala- 
col, assuming that the formation of a tri-raercurated deriv­
ative does not take place* This assumption appears to be
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justified by the raereuration studios out 1 in so. in th® 1 Iter­
ator® review* Of thos® possible compounds, only on® w«s
available Tor direct comparison and that was the sample of' * r ’4~bro»o~6«iUL trb^ualas® 1 furnished 'by Halford and Silksr and 
prepared by them from nitration of 41 §-dibromoguaiaeoX •

®te, f ollawing ocî ltiok® and. vt»bX® ilXustrht© the brumo-* 
gualacolsi of interest for I&entif loot ion of th® broraonltro~ 
gualasols dor 1 re# by the- eachange of halogen for mercury by 
the method of l>imroth from oil of th® possible mono- and 
dimereurated b-nitrogua1aeola i

♦ArJSOg— ® ArMHg

®Ar Is used her® aa a general symbol to represent th© formula® of the bromogualacols without the hydrogen of position i« -  ̂fhua ArM0% 1® a general formula for all drosao- 
tMaltregwelfceels* etc.
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Z.t was pointed out! earlier that .,%hm M a t. likely points 
of stercuratlon 1b b-nitno^osiaeol ’were the 4- and 6- posi­
tions ortho toast-pyre to the phenolic hydsbjcyX; gromp* from- 

the above Cable, Mie 'Oro^^aisools of most liitê est w«i*#
4-*hromogiyM&iftoolf e-bromogueiacol, 4„b-dlb rontoguaise o 1, 4,6- 
dibrcmeiiuaiaeol, 6, 6ed ibromoguetsool, and 4,5,6-tr1br omo- 
guataeol* Of those, four were readily a w  liable • We hod 
already obtained authentic samples of 4~bro»o$giiaiasol and 
6-broRtoguataeol from fee corre spontilns nitre compounds, os 
Indies ted In Section XI of this the sis. Two other®, 4,5* 
dlbromo^ufeiacol and 4,5,6-tribromogualacol wore easily 
obtained from direct brominetlon * of gwalaeol, according to 
the directions of Halford and Silker (43) *

4 synthesis was developed for 4,6-d lbroraogualacol 
from 6-bromo-4-n 1 broguai&eol# which was obtained izi two 
ways from 8*aKlzi0*<HRitresntsoXe• The latter substance 
was made by Meldola and lyre (54), by Gribov, Ivanov, and 
Salomsntine (IS), and patented by the BuPont Company (66) 
as a dye: Intermediate • The samples used In the present 
work were obtained from the Eastman Kodak Company* The 
following equations illustrate the syntheses of 4,6* 
dlbromogualacolt

o Hcl
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‘The resulting compound, 4 » tbromgaaiaeol, *«« not 
found reported la tern litmtuit * It nelts at S4*dh •

to literature i&ffomatloa wsd no direct method were 
round for the synthesis of 6,0~dlbr<»3SO||uaimooX*

with these reference compound* available, the bromine* 
tlon of the serous1! compear, d from &-» ibro&tseieeol «a* under­
taken* The brataiaatiafi resetlan we** carried out by die- 
e >lelnn the mercury emspouad 1» aoetle acid «t the tewpere- 
fture of e steam bath* hromtne was added slowly until & very 
elicit excels had been added, at Indicated by a starch* 
Iodide teat for free bromine* The aeeble acid wee reteoved 
by distillation under reduced treasure end the product ee.~ 
ere ted from the Inorganic mercury by dissolving it In 
aqueous alkali end filtering or cenfcrifu&in^* »eldlfleatiCKi
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or tli# alkaline solution caused the separation of # yellow, 
efTfttw&llM/ euteteiite* tegeteer with;: a "swell amount of a 
gummy materiel* which. was f otaed to umsm® eensldeml? 1# diffl» 
salty In attempt* at - «»y«tall-laatiopi.# - ..this difficulty, ap* 
patently caused iiy minute amounts of ahdeeem$>o**d mercury 
compound, as indicated toy quail tatiw testa for mercury, was 
eliminated toy dissolving the dried material In anhydrous 
ether, treating the solution with a email quantity of 
toromlne, filtering, extracting sftkh dilute alkali, and again 
acidifying* fhe product so obtained was a terî bt yellow 
crystalline solid, waiting point* 10§~*»1£§%

dveat difficulty its encountered la. attempts to Isolate 
pure etipmmas from this mixture* fractional crystallise** 
tions from toensene, and petroleum other wars ate
tempted* tout no slgalf leant changes %m mrnlt ing point wars 
effected* *£h« mixture could not to# distilled toeeau.ee of rapid 
decomposition at the telling point even at a pros sura of 
1 millimeter of mereuvy*

teparatloa of pur# components m s  finally of fasted toy 
fractional crystallisation from aqueous acetic mid* the 
process was long and tedious» Two components ware isolated j 
the mar# insoluble melted at Itol ** H i t h #  second com** 
pemsnt isolated melted at 11# - IBO * • Analyst# shows that 
th# first of th# m  is a laotietotetegueteeet* and that th#
- second is a aItorcssogwa iacol«

The Mnotoromogualaeol m s  Identified In the following 
manner i a mixed melting point test with the sample of 4-



by tfr.it" o ra  mm n tlk m r  o lo& r* 

If oiJjsiiioioa %-m lot tor mm m poooifeXAXty* A Imr&m €mprmm» 
#iost In siting point inr * hrmm® rang# of oomotttrotioiie 
mmm ofet*lno&» turn ooot* too t m  turn mm&mm&m feooo *X&#Xy 
Off Jf wont woltimg point#*

A. mmm&l® o f ti\®  onfemra prodoot -mm $oto»o4 w ith  t in  

w& hf̂ ro«jl*XorX« m M  oxid tte- tin t«i vmm&vwa fey tmmtmmt 
w ltn  feystyogon ou& fla#* ?fc# ro # » ltin o  m ln #  M g  aiaootAooO. 

on€ tli#  feLtopoflgfio i grmip ro w v o i by *»##**« of* l^ypoptooopiiorsvi# 

**eld (M) • A whit® crystalline obfcolnoA iimm tton
m m t & m m  m X x t u r * fey mb m m m aiotiXXotioii m m m  t w m &  to fe# 0* 
b r m m m ® lo o o l* Analysis oik### it to feo m *
tfe# molting. p o in t#  o f th i*  proOitot oltJfe on #^tfe#nti#

m m p l ®  of s & m  tfeSM to feo idontical.
thu# ferooM X irogM ioool obtained tm m  fePMJnotton of tfe*

whiafc. ^ i f m  'teii Mroorsfc ion oooorroO to fcb# 6<* position* 
!•#• ortho to thm hydroxyl p p # f Sim# no 4~fero§ao«*fe~ 
sii^r#pi#i##oI ### ft ippfrsy# :Wmto no #ignifio«mt
amount, of # prs&siot wso t m e m m A  h m v t m g  Warn w m v m m *i
group m  tli* 4- position, i.a* osr# to fch# hydroxyl &roup.

H*« 4Xfey#M#ai^«ol « m  iftMfetfSo* in similar feahiem* 
Elimination of tho nitre group fey rogue tion, &lfesotl&*tie», 
«nd tiNNhtnMNEit wltfe feypopfeeiiptioroti# so it yioMoA « crystal* 
lino pro4Ui«t {miting point t s&*04*)* It# analysis Mr* 
responds to ttost of « o i s s o l  • ftsl# pretest mmm 
tmmiA to feo A&omtXosA wltfe th# 4 f £~4iferoa#gsmi##ol prsrt*
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$• ftcsortptiem of perlman ts
1* Umalocol he ̂ tat#* ttociiatiiloti feuaiaeol (boiling 

points 204-60:} watt aoctylatcd practically <|uai»tltati¥eiy In 
the following macula rt 114 4p*&Ms Cl nola) ox gualacol wa« 
mixed with *104 ^ta« (1 moles) of acetic «nby^i*id« ana X ml* 
of concentrated sulfuric; acid end the .mixture .««« <11 at Iliad 
at atmospheric pressure until the acetic sola fanned In the 
reaction ««• completely y«a>wd &s ladles ted by a atlllhaad 
temperature equivalent to the telling point or pure.aeetla 
anhydride* The reaction mixture was than eeoleu* washed 
with cold watery dried ovt? saleIu» chloride* «ici fraction* 
eted wdcr reduced pressure* The yield wan 164 gram® of* 
goaiaeol acetate* which helled at 18&«*4 VlSram.

Um 1 trojcaataeol * Tim 5-nitro*uaiacol uwed in this
research was prepared to the following directions
deyeloped kf* Mr* Charles a# Jeef;.cr# Jr## o f dy»«& and Company 

4 mix tuns of 135 gjfeai of guslarol acetate dissolved In 
110 ml* of glacial acetic a© id was add ad a If at once to a 
mixture of lit ml# of fuming nitric sola (sp* gr* 1*5) die* 
wltti in IdO ml# of glacial a os tie as id in a beaker of at 
least tows liters capacity* Tnm temperature rasa slowly at 
first and then acre rapidly until an extremely vigorous nitre 
tion toolc pica# with tmtn ftmln& and boiling and copious 
evolution oi: hroim~red fusses* For safety this reaction was 
carried out under a closed hood* About lo minutes after the 
colling had subsided* the mixture was poured over eeveral 
liters el crushed ice and. water# vpor, stirring, the oily



2?

precipitate .first formed crystalll&t*& at one#• 'The crystalline 
product waa washed by deeantatlon several time* with cold 
water, separated by filtration, further washed with cold 
water until free from acid, and dried In & vacuum no# ices* tor 
ov«r concentrated sulfuric acid.

The crude S-nltroguelaeol acetate eo obtained was 
hydrolysed by suspending 100 grams of it in IOQO ml* of hot 
10* aodlum hydros!a® and heating tha meehen lea U y  stirred 
mixture to temperatures just below tn* boiling, point Until 
solution was complete. After addition of 100 ^mmn of sodium 
chloride, thw well-stirred mixture was cooled to 5° and the 
thick precipitate of the sodium salt of 5-ni t rogue la col fil­
tered off, pro seed as dry as possible on the filter, end 
washed with a assail amount of cold, saturated, sodium chloride 
solution* The product was dissolved In 3. £—3 liter# of water 
and the solution filtered, The fe-nitro?malac0 l was precip­
itated uy the addition of hydrochloric acid, separated by 
filtration, washed with water, and. dried In a veeuusa desic­
cator over concentrated sulfuric acid, furification was 
effected by vacuum distillation'(boiling .points 110~112°/l 
n») and by recry s tal 1 isation from, bensene. The saeliing 
point of the purified material was 104-104.5 *. Th® yield, 
based on guaiacoX acetate, was about; 42>. - It is possible 
that the vacuum distillation could be omitted since the 
product from hydrolysis la • fairly.. pure• focjwrlminitai w i ­
den® e -for the structure of this material ha* been presented 
in Section IX u of this theeie.
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Onalaeol acetate can be nitrated by the usual methods 
but the preduet a ee obtained contain considerable amounts of 
B-nitrogualaeol* which ©an be separated from 5-nI troguaiacol 
only with great dtffIculty#

a* Mereuratlon of 5-1T1 trogualacol. The foilowing 
method for the mereuratlon of 5-nitroguaiacol was also de­
veloped by Mr- Charles B* Jaeger, Jr., of lynch and Company: 

One hundred gram of pure 5-nitroguaiaeol and 400 ; rams 
of mercuric acetate were dissolved in 3500 ml# of a 35$ 
aqueous solution of see tie acid containing 1% sodium 
acetate* The solution was stirred mechanically end heated 
on a steam bath for © hours, during which time an orange 
precipitate formed which gradually became very thick and 
deeper In color* After © hours, the mixture was cooled, 
filtered, washed well with water, and dissolved in dilute 
alkali| the product was then precipitated with the desired 
acid (i#e* acetic acid to convert the mereurl groups in the 
product to acetoxymereur 1 groups and hydrobromio acid to 
convert the mercurl groups to broatomercurl groups, etc*}* 
fhe yield froa such a run was about 305 grams# Analysis: 
Calculated for C^HgOgKHg « Hg, 46*90$. isleulated for 
clllill°8HM%  * Bg, 50*45$. Found f Eg, 48*90$*

the above analysis indicates a mixture composed of 
©a* 83$ monomercurated product and 1*?$ dimer curated product• 

4# Bromomercurl derivative# Fifty grams of the mereu- 
ry eoŝ peund was dissolved in hot 1 1 potassium hydroxide 
and the solution *aa filtered through kleselguhr* Hydro-
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brom.lc acid C48f) witen added orop-wiae, with stirring to the 
cooled solution, until the yellow fertw%o®i#rrurl. derive* tl^e was 
completely precipitated • The product was separate*? by fil­
tration and pr^«a«d *s dry a# possible os the filter* It 
was removed from the funnel, triturated. with water, ref titer­
ed end washed thoroughly with water*

It was dried in * vtemn nesleeator over eome?*i*tr«te<i 
sulfuric as 16* Yield i 51 ^rama# Analysts * Calculated for 
CyHff̂ lddrlfgf &gf 44#71v* Calculated for (tyif $042t8r2£&8 f 
&6*lSh* ?ouad} 46.50^.

The above arte lye la Indicates a mlwture sompossd of a>»
84 #5:1- mono- and lb*7jl dlmereurabed preduet*

5* Pimroth Reaction (Ssreurated £-?Utro*ftsaiacol and 
Sromlns)* Fifty of bremoaereur 1 derivative «rj dis­
solved in &0O mi* of fclaelal seetie acid on a abeam bath* 
Bromine was added slowly to the meehani sally stirred nix- 
tttfii with frequent starch- iodide teat a for free bromine#
When a positive teat for free bromine persisted for a half an 
tour, addition of bromine was halted (ea* id tgreRss were 
required) and the .mlstur# was stirred an additional half an 
hour* Tih.e excess bromine was destroyed by a little sodium 
bisulfite and tbs acetic a©14 removed by dietIllation wider 
reduced pressure* The residue was tafcen up in hot 1 II 
potassium hydroxide and the solution filtered through, 
klesel&uhr or centrifuged to remove Inorganic mercury salts# 
Ac id ill ©all an with hyd roehlor I© acid, precipitates a yellow 
crystalline product• tc«t was eon tsisin*ted with a assail
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amount or a gummy material that could not be made to crys­
tallise*

fee product was dried In an oven at 100°, taken up in 
anhydrous ether, treated with 1-2 drops ©f brosaine, and fil­
tered* The ether solution was extracted with 1 II potassium 
hydroxide, and the brl#it red aqueous layer freed from ether 
by bollln: and then acidified with hydrochloric acid. The 
product was dried in vacuo over phosphoric anhydride In an 
Abderhalden pistol at the belling point of ethyl alcohol, 
field* 23 grams, melting point* 109-123 ° • Analysiss Calcu­
lated for CvfieBrKOei Br, 52*22^* Calculated for GyEsBrgHOd*
Br, 48*89$* Found* 57,10$*.

This analysis corresponds to that of a mixture of ca.
75$ monobromogualacol and 25$ dlbromoguaiacol •

After many unsuccessful attempts to separate this mix­
ture by fractional dietIllation, by fractional crystallisa­
tion from dlox&ne-water mixtures, alcohol-water mixtures, 
benzene, and bensene-petroleum ether mixtures, pure com­
ponents were finally separated by a prolonged and tedious 
fractional crystallization from aqueous acetic acid*(ca. bQ% 
by volume). The general procedure suggested by Morton (57, p. 
162} was used, and fractions of similar melting point were 
combined*

From 20 grams of mixture was obtained 10.7 grams of a 
product X (melting points 151-152°) and 2*2 grams of a 
second product, II (melting point t 119-120°), and 5.1 grams 
of intermediate fractions* These product® were finally re-



trjrtUlllttd from mothsnol-wstar mixtures. An&lyala: X» 
Calculated far G^HgBrHQ.* C, 33.87*1 H, S.44& Br, 38,28^. 
Found! C, 33.90^! II, 8.63*j Hr, 32.33$. XU Calsolafead for 
C7H&3r8K°4* C' ®6*'715̂ , H» l.M^» »r, 48,89$. Founds C,
26.89, } H, 1.70$) Br, 48.51$.

*• S-or«wK»~6-.nttroAualacol aoetate, On. gram of prod- 
uot X above (identified as 6-bren>»5-nltroguaiaeol) wee 
aoetylatcd with 0,6 ml. of aeetio anhydride with a trace of 
■ulfurie aold as eatelyst* Th. Mixture was heated OS1, A StCSBI 
hath for half am hour* cooled and diluted with 3-10 ail* of 
cold water* The solid product was filtered off and reerys- 
talllsed from a methimol-water mixture (ca* 4sl)* The yield 
waa 1 gram (85$} * m e  material Mite at 126-7** Calculated 
for CglIa&rKOci 0, 37*25$j B, 8.78$. Found I C, 37.40>if H# 
2*90..

7* 4.^ tbTOffiQ~&-3iitire*maiaeol aoetate* One-half gram
of product II ah owe C Identified as 4,6-dibromo-5-nitroguaia- 
col) was acetyl a ted with 0*3 ml* of acetic anhydride wilts a 
trace of sulfuric acid as catalyst* The mixture was heated 
on a steam. hath for a half an hoar* cooled and diluted with
5-10 ml* of cold water* The solid product was separated by 
filtration and reeryatalllsed from a metfaanol-water mixture 
(ca* 4 il)• m e  yield waa 0*32-grams (92/0* The produet 
melts at 133-36** Analysis? Calculated for C^H^BrgH0&i 
G, 89*30$| H# 1.91$. Found* C# 89.&0$f H# 2*13$.

a* e-BroMmaalacol from 8-bromo-5-nltro^uaiacoI* Two 
grama of 6-bromo-5-nlt ro gue la col waa reduced with tin and
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hydrochloric acid* '£h# solution waa diluted with water*
filtered* and freed from tin. by treatment with hydrogen 
sulfide* ixeesa hydrogen sulfide waa removed by boiling and 
the residual eolation concentrated under reduced pressure to 
a volume of clro^ lb ml* two ml* of concentrated hydro* 
chloric acid waa added and the solution waa eoolets to & *« 
the dissolved mmkwm salt waa diasettsed by the alow addition 
of a coin solution of 0*6 grama of sodium nitrite in & ml* 
of water* using ate reh~led Ida indicator* fo the cold clia- 
soniUNt salt solution waa added. 16 grama of sold bQji hypo- 
phosphorous acid* Turn temperature wee maintained at 0-5° 
for 1 hour and then the solution waa stored in. a refrigerator 
at b-10* for 80 hour a* Stem distillation of this solution 
yielded a white crystalline product which was reerystalllxed 
from an ethanel-water mixture (ca* 5tl)* melting pointi 
§11-63* * 'Bie yield was 0*46 grams (86$)* fhe product shewed 
no depression of melting point when mixed with varied quan­
tities of d-broMghaiaeol# analysis i daleulated for 
CySfftrOgt Br* 39.38*>* Pound* 39*76£*

9* 8*teino-5-bro]ao*»boni troanls el e * ^|ul6*8 gram sample 
of 2-amlno~b**nltrasnieole (llsstieaii. Kodak Coapany1® product 
$*?8389 re crystallised from ethanol* melting point 14.0-141 0 ) 
dissolved in tbO ml* of glacial acetic acid was bremlnated 
with a 1 molar quantity of bromine added drop-wise with 
stirring* the mixture w*a warmed slightly with a flam® to 
initiate the reaction* Stirring w«*s continued 1 hour after 
all the bromine had been added* The acetic acid was removed
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by ciistlllation undsr rsduood prsasurs and the produet m s  
washed with watsr and rssryotalXtesd fwi an ethansl-watsr 
slaters (bJl). tea yiald wmm to |n»9 (Bl^)# ?h« sub ataxic*
malt# at 139-140 • *

&jg.ine~5~bromo-5-n 1 t roanlaol* » It was found that W-saatew-S* 
bromo-b-n11 roanIso Xa w^s slowly hydrolysed to tha corrsspond- 
ing phsnol by prolotigsd ooilln^ with X0> sodium hy aroati&s 
solution* After 4d hours boiling* nsarly half tbs Mins was 
rsssvsrsd. unahaa&sa* Wow this ran son* tha r* act Ion was 
attempts# water prsasurs in s hydrogafiation bomb* At BOO* 
tbs produet was lar^aly daasaspoaadf host teg: at 130# for 
4* hours 9 hows sow* raaultad In s cotivarslom of and 
yisXd of

fwanty grams of B-amtes«^lnKHsO"4taai%NanissX* wars 
placed In th© bomb (capacity B70 wl^) and s solution of 4 
gpSttlS of sodium hydraiclte In 10O;ml* of witer adds#* Whs
bomb was aaeurs# and hasted alaatriaaXXy to 130° for 4# hours* 
It waa’tfrah ooolad with nmfiteg water, opaaad, and rlnssd 
thoroughly with hot water* ate grams of starting material 
war# raoo%ar*d .mchangad* Who filtorwd aUkmlteo solution 
was bo Had to ramoirs s m o h Is and than saidIflad* Whs 
ysllow phonal was raaryataXXtesd from an athanol-water ate- 
iur© (&tl)« Whs ylald was IB gram® (O&JD* Whs produot 
molts at 150° (with dscompoaitlon) *

11* 4̂ BromQN»4*>nl tpoftuaiasoi Aoatate * etas ipram of 6*' 
biK»wo-4^1bTOguaiaaol was aoatyiatad with 0*3 ml* of asst Is
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anhydride and a trace of sulfuric acid as catalyst. The 
mixture was heated on a ateam-bath for half an hour, cooled, 
and diluted with 5-10 ml* of cold water# The solid product 
was filtered and recrystallised from a methanol-water mix­
ture (ca* 5*5:1)* The yield was 1.1 gram (91^)# The sub­
stance melted at 102-5% Analysis! Calculated for C H Br-9 8
NO t C, 37.27$| H, 2.78%. Foundf C, 37.13^| H, 2.90$.5

12* 4-NltropualaooI * The following directions were 
devised by Mr* Charles B* Jaeger, Jr., of Lynch and Company!

Fifty grama of 2-amlno-5-nltroanlsole was hydrolysed 
with a solution of 50 grama of sodium hydroxide In 450 ml# 
of water by heating at the boiling point for 30 hours under 
reflux* When the reaction mixture was cooled, the sodium 
salt of 4-nltrogualaeol crystallised In bright red needles*
The cold solution was filtered and the red crystals dis­
solved In l|r liters of hot water, and the solution filtered, 
cooled, and acidified with hydrochloric acid* She 4-nitro- 
^uaiaeol was filtered off, dried bj axeotrople distillation 
with bensene and recrystallised from the bensene* The yield 
was 43*2 grams (86^). The product melts at 102-103%

13. 6-Broao-4-nitrojgualaool from bnomination of 4-nltro- 
^uaiaeol* A solution of 11# 7 grams of 4-nltrogua la col In 
100 ml# of glacial acetic acid was bromlnated b • the slow 
sddltlon of IB#5 grams of bromine In 40 ml# of glacial 
acetic acid* After about 1-2 ml. of the bromine solution 
had been added, the mixture was warmed with a flame until 
the evolution of hydrobromic acid was evident and then the



addition was continued during 1 hour* stirring m s  continued 
an hour longer and the rs met Ion Mixture was then peered Into 
300 ml* of cold water* The yellow precipitate waa filtered 
off and reerystalllsed from am ©thanol-waber mixture (5:1)* 
The yield, was 12*1 grams (70*3% )| the substance mol tod at 
150* (with decomposition)* this compound was Identical with 
that pr© Piously obtained by the alkaline hydrolysis of S»» 
«?aino~5-br0Hio~5~nitF0aiiis0le* Its aoetate was also made and 
found to be identical with that previously prepared*

14 # 4 * 6~I>ibro»OKuaf aeoi from 6-broim>-4»nltroimclaicol»
Four grume of C-bromo-d-nltrognaiacol was reduced with 

tin end hydrochloric acid* The solutlom was diluted, fil­
tered, and freed from tin by precipitation with, hydrogen 
sulfide* After, boiling the solution to rid It of access 
hydrogen sulfide, it was concentrated in vac^o to a volume 
of circa 30 ml* Three ml* of concentrated hydrochloric acid 
was added, and the solution cooled to 0* by immersion In an 
ice end salt mixture* The dissolved amine salt was biazo- 
bleed by the addition of a cold solution of 1*2 grams of 
sodium, nit rite.‘in 20 ml* of water* ntarch-iodide paper was 
used as indicator, .a solut ion of cuprous bromide was pre­
pared as follows i 6 grams of crystallised copper sulfate was 
dissolved in Id ml* of boiling water and 2*4 grume of potass- 
lum bromide was dissolved In the hot solution* To. this hot 
solution was added slowly a solution of 1*1 grams of sodium 
pyrosulfite (Na2&2°5^# and 0*76 grams of sodium hydroxide in 
S ml* of water* The precipitated cuprous bromide was then
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bribed twiec with water fey deeantatlan i&d dissolved In lb 
ml* of 48$ hpdTCbrmle .weld* feis solution was heated In an 
apparatus arranged for steam distillation* fee cold claioR* 
Its* solution shows was added drop-wise and the mixture steam- 
distilled simlteitaously* A. white solid crystallised In the 
distillate* It wws filtered and recrystallised from aqueous 
ethanol* fee yield was 1*0 grama (8$,6$), fee substance 
melts at 04-6-5** Analysis* 0*1 oula ted for Ĉ ffgSr̂ Og*
€* 88,08$| It* 8*M$f Br* M*70;£* Poundt C* 88,lS$f M*
8*88$j Br*

15* 4 * 6-MhroMo^uwlweoi from 4 * B-Oibregao-t-nltroauala-
col, One &nd one-half grams ©f 4 *0—dlhirosK>-5-ni trogualaeol 
was reduced with tin and hydrochloric wold* As before, the 
solution; was allmtsd with wfctaisy filtered* .'wnc! ;fre©d of tin 
By treatment. with'hydrogen sulf ide, it w§« ©eneentrateid ■> *
under reduced pressure to IB ml* and-5 ml* of concentrated 
hydrochloric weld added*, the solution was then cooled to 0® 
ana the dissolved amine salt dlaaetlsed by addition of a 
cold solution of 0,3# grams of .medium nitrite, dlseelwed in 
1# ml* of water again using atarch-ledIda paper as an in­
dicator* fo the cold dlasonlum salt solution was added ID 
grmmm of a cold #0$ solut Ion of hypophosphoreus acid* fee
solution was maintained at 0-5* for 1 hour and then laupt In

oa refrigerator at 6-10 for 84 hours, fee solution ©fas then 
steam dlstllledf a white solid crystallised In the distill­
ate and was filtered and rearjratal Used from an ethanol- 
water mixture, fee yield wee 0,4 graMS (&!>£)* melting
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opointi 63-64 *

This fcc* o©; id as^ leal with that prairiouaXj
obtained from 6-hro?30~4 -n 1 ti*og\iiiftrol» itljESd malting point 

taats rasaltad in iso dapraabfoiv lit waiting? point «
10# 4,5,6-g_rlfr wmoreutla©ol from 4#6 - £ ftbro$no-&-n1tro-

&,ttalacol» Ona ©net ono-hnlf grama' of 4,6-albnoBiO-S-nltf^^ma- 
iftool war* r*d.u<»*d with tin and hjr&roehlorl© acid* fraud from 
tin* eoneentfmtwd and dtaaotiaad as In tba prarrious awpar Imnt a* 
4 solution of ewproue browtd# in hydroorowla woi*: was piaiap«d 
and th* ©old dUsoiilwi solution *&dwd drop-wlaa to it Wh 1.1© 
atom® was blown through the mixture# A whit# e?»ystalllt%* 
prociu©t waa flltarad from th* aiafclXXat* and raeryatallt&ad 
from in athanol-watar mixtura# ffea yt«ln waa 0*31 gr̂ saa 
(IS*7%), malting points 114-116* fhla product ah ova no 
dapraaaion in malting point whan mixad with vwriad quants t is a 
of authantle 4#b96-trlhxioîoguaia©ol«
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