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non--2ronatic and
aroratzc nitro-compounds is reviewed, Lonic
and theriel reactlions of ortlo--substituted
nitro-coridounde are also resented.

aromatic sulphides Lave besa Hrepared by

i

the photolysis of 2,4-dinitrobenzenssulphenyl

ecevate Wity aromevic comnounds. These reactions

are tynical electropshiliic substitutions, that
is, a »hoto-Triedel-Crafts reaction occurs.,
The reaction 1s geaeral and is found to
nreceed with aromatic hydrocarboins aind
grocreclics, it boses guc as-indole ahd

skzatole, Gtlie reaction occurs 1n the 20SENCe

oxXyren bond 1n esters,suc’ . as phenyi £,4-01-

PN

nitrobenzeuesulnhenate cleaves partly by a

homeolrtiec reacvlon, but refox reactions also

ceeur., Ivilence 1s accunuiated Tor the formation

of a nitreae interimefiate, or 1its Jrecursor,
1n the redox resactions of ceritain sulo-nenic

esters and wniles.



ACKNCWLEDGLI 5T

I should lille to czpress my deed sratitude

%

4
wJ

to srofessor D. Z. R, Barton, TF. 2. 8., for

the aravilese of worliins unfer his suservision

-
>

eid for his stimuiatios drscussion and help

I wish to elso thanlk Dr, ©., G. Sammes
for his xind zurirace, eacourascment, and
valuable help, esnecraily in the writing

cf this manuscriot.,

Thanvs are also due to i, G, eimgarten,
for checliing tle scridi, Irs., A, I. Bosbton
for recoriing thc nuclear misnetic resonance
spectra, aad L .Jones and hisg staff for tae
of this department s gravefully aclnowledsed.

FPinelly, thenks ars Jus to t:e Jatanabe
Ilemori<l Sciencs Bouaty eiad U
Ltd., for a fingncial avard held during
tils work.

“hi n Laboratory, T.uwalk: no,

Toip January, 1667,

O]
H
l;—l
[50)
:_J
(@]
0]
1
-
(O]
[}
m
-

Lon

[N
0]

ju]
n
~3



CONTENTS

Revacw
Inbrofuctiole e creesonsneoonsocsanns
Jhotochomistry of non-aronatic
COMCOUII S e nronseroossosnseosoassas
hotocncnistry of arcastic aitro
COMPOUILOS s s o v avossonnssocssoanssnass
BNl O UNZC G e e s s r s sansgmvsosvonss
O~NitroLCnzalaCnydiSeiennrnvoose
itrobenrylidcns arvleminiSes s
o-ditrobinzylidcac acctalsessass
t

b T - [ 54 P I
1ocncs aind LClrIliS. e

b
(8]
[95]
ot
}. -l

o-ikitrobonzyl alcooleeeee e,
O~ or0-allylbinZinNiS e oo enen
N-(2,4-D1nitrovhcayl)-azino . cid
o-.rscnic and Sulniur conLaLmiag
ALTT0 COIDOUI0S e s e v e vovuranesons
1iscCllanious CCactlonS e e s e s

Ionic wcacticns, basc catalrscd....

Toiiic veacvicins, acid citalyscles..

23



Thcrmel recetioas of o-substituted

NITIO COLNOUNAS s s s v et ivinnornsannsee 982
@ b s " v B f‘f:}‘
S % &8 00 0 000 ree00 e 6‘_:

. oo
L B A L Y I I Y I B [

-

Mot o-Fr1cicl-0ralfts P eti0NSeras oas

Roactions
j?.Ct(.fOOf;’Cl:‘..CS.s.-..c.......;...65.... 7\)
rradiacions witlr Z-NStrobonmonc-

L e e o
Sulp..-vﬂ.s,’l CCUTE T e et oo eoocee T EEE R Ul

ct

Tlomolrytie reac

i aYrate he -
,,.O_uy.......‘.....-..-. s

- o me o ~ o .
LG50 0X .L’L)C:CU.J.OLL:D....'.o..vc‘.l'cl.‘l.t

-"J}:I)GTJ—I—Z’.Cflta.iyooo-o-.- L R A A I A e N ] lo",;

References;l.-v..Qoo-.onuua-llotnnnﬂol 163



Introduction

The photochemistry of nitro compounds has
received relatively little attention in recent
years compared to that given to photochemical
reactions of ketones, This is somewhat surprising
since the older literature describes a number of
intriguing photochemical reactions of nitro compounds
and the nitro group is known to undergo an n —>T %
excitation analogous to that of ketones., In this
section two areas of nitro group photochemistry
will be reviewed, i) the photochemistry of non-
aromatic nitro compounds, ii) the photochemistry
of aromatic nitro compounds.

Because of their relevance and, in some cases
close comparison to photochemical reactions, the
ionic and thermal reactions of ortho-substituted

aromatic nitro compounds will also be surveyed.
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.

The photochemistry of non-zromatic nitro
gompounds.

The high reactivity of the nitro-allzanes
and their compnlex plhotolytic »roducts orig-
1inally complicated the rationalisation of
the photocheinical naths ilnvolved,

The photolysis of the sinplest nitro-alkane
nitromethane has been thoroushly exanined.
slrschlaff and Kbrrishl photolysed nitromethane
in the fas phase using radiation of 20C to
30Cam . They sugzested the molecule fragments
after an intramolecular rearrangenent, the
overall process being,

hv
CH5N02-~—~~ CHSNC

I

2

. Several steps
I } = =7 + )
C**BNOB CL..EO ( NO

The sere mechanism has been sugsested by
[}
Hillenbrand zand Kilpatrick®™ for the thermal

decompositilon of nitronethane. Yaylor and

Vesselowski®, however, sug.ested thet

oyrolysis involves the free radical mechanisn



as follows,

=T . U ] ¢ N
Cr_zl\nO2 : (hI5 + G,

studied the gas phasc Dhotolysis of rmethyl
nitrite and proposed a mechanism ianvolving
orobon migration and subseguent or simult-

aneous fragmnenbtation.

1
+

e 1 . o
CH,ONO ———= (.0 + NCI
Lfter similar studices but using monochromatic
2 3, e !;’ [y o - - {‘—
light of wavelen th 369@¢1, Gray and Style®

.

that Lthe »rimery process 1is oine
& v &7

of Tragnentation to radical specises.
Clz0I0 ——-= CH_0°* + LC*
U 3

Levy investigated the normal dscomposition

of ethvl nitrite and the elffect of added nitric

)
!

(=3

oxide. ile laterpretved his results on the basis



4i
of a third nechanisi: involving vile sans

Drinary orocess, followed by a hwdrogcn

v

+ 1 C

vl

C )
[N
Q
5
165}
<t
o
£

taus,

Goiiz0° + NO* ——= Gy UHO + r0H

“henh nitromcinane vas photolysed in

e

I7

b

o

solid arzon, methvl nitritc was obtaine
Turthecr nnotolysis of the meiuhyl ailtrite
under tinc samc conditions eventually zave
farnddehyde and nitroxyl, (HMC), the latter

;A

identaified by lnfrarel spPeCctrosCodY.

CHgnl, ——= CHBONO

G0N0~ GG + IO

In nitro corpounds conteining hvdrosci
atoms on a /4-c.rbon, intramolecular
formation of olefin and nitrouvs acid also

appears to be an 1liportant reaction »nath,

= CH,= GH_ + HOWO



Sorie syntheses involving nitro compounds

o]
have also beea reported. Recently Chapmah”

studied the photo-addition of unsaturated nitro-

compounds to olefins, Irradiation of /”~nitro
styrene (I} in cvelohcxenc solution gave, in
good yield, tie adduct (II){two isomers 80%;.
The eyclo-addition also occurred vhen (I)

was photolysed with cyclopentene, styrene,

1l,1-dinhenylethylene or tetramsthyletiivlene,

O N AV ' X,
LU

Ph 3 “FTh

However, when a—phenyljﬁ—nitrostyrene vias

used the photoaddition did not occur. This
weas thought to be due to a2 steric effect
but aean equally well be e:plalned by
particication of the nhenyl zroup.
Irradiation of/B—nctnyW-f-ultrostyrene(III}
in styrenc gave the rearranced »roduct{IV)
and not a cvelie adduct,

A vinylogous rearrangement was chcountered

in irradiation of 6&-nitro-cholesta-3,5-



B

% NOH
ol ~ PhC —COCH_
3 2 3

IIT v

O
“hCH = C(CH_)ONO “hCH ~ COGE,
3 3

\ /
AN e
S P
rhCH = ¢ CHra') 0° 1NO.

diene(V) in acetone under nitrogenlo Th

. e

roduct, 3-oximinocholest-4-cn-6-one{VI)

vas obtained. G-Nitrocholest-5-en—3ﬁ—yl
12x%

acctate(VII) gave a L1:1 rixture of 6ﬁ~

"

and 6aénitrocholest-4~sn-3pyl acctate, (VIII,
52%), 6—oxo~cholest-4~en~5ﬁ~jl acctate
(IX, 3¢%) and 3-oximinccholcest-4-en-G-onc
(X, 22%%).
1 \,‘...v .
A /Z{L’]
——

Ix e



The phovochenistry of aroiatic compounds.

Nitrobenzens —Shotochgumistry

The ultraviolet spectrus of aitrobehzeie

1

siows discrebe ebsorntion ia the rejion o

11 .. - .
260@0. Whils occurrencce of the cohbtianuun

=

suz ,ests that 2hotodcconposition coin talie

lacc. Shclegova™  obtaincdéd o vellow tarnish on
thc wolls of his paotechcniical reeaction chamber
afber irrediating nitrobecnzens, but nc did

not discover vihav this vas duc to. To avoid
subscquent reactions waich sroduce tals tar,

ilasting and atscnl® uscd short irradistion

nassing vhrouglr the cucrtz cell, Thc
crrstalline sclid obtalacd on the wall of

Tiie reactloa chenmver as coiposed of

-

nitrosobenuenc and D-niltrophcnol.

/Z V‘ ~N T
e T [T L*eO + O

2 05

CeiioNO + O oo 2-120C T2 NO
h o) = 3 el

A
Py

ihey suglicsted Tast 2hotolysis tales place

throuzly thic runturce or an -0 bond., T:is



iged iz the alvor chromophors, as has also
Geen suggesved wy Lelghton ond Luer—7.,
Lin v phouolirysis o solutioons of
croveénzene AifUorent pronucts arce rolucid
th: naturc of viiclh depend oi the poriicular
solveas smployed, Vo example, irradiction
ol mnitrobonzeas in ethaunol s veporsad
to glve quinaicing, aniiius oad other
19
caslie couycults. Altlcugh no aldehrde wes
detectesr duraiy this photolysis it is
pessible that anllinc and aceteldehide
ere belng rormed which subsequently condense,
Siilar prouucts are formed
tolueiies aves photoiyssd in et..cnol. The
Jgha-isoney gave the highest yisld of methyl-
cuilialdine. Subsecusntly it has
tuae culneldine 1s not produced during the
snotolysis bubt only by conleusatics durin,

) , . . 16
the subseruent acidic vork-up.

/L~—~\\ { /f:::\
) , f :



Gilamicl.n and Silbsr iscleted a nevs
produet frcit the dhotolvsis of nitrohenzencg
in cleonol., This wag »-gpincnhenol, post-

RN cad e IO o o RN
aved to ariss frow the rearraigcment

2
OGN
1 a
Recently Stenver: end Foliter~" showed

o al

the photo-induced condcnssition of cither

1,%2=-0initro- or 1,3,5-trinitrobsazcne(XT.

- P SUpup
o BiVve, Trom etanol tho ozox SCUZ ;;6\}-.._1_L,' .

)

fHqm £y ) Aen T oy .
I ALTIonehrane 18

=

redveed L Tebravi: a&ZoYyV-

beszensc, L1Unoull Uhe imechapism o,




28 yet, unlinown it is lilcly Lo procced via
interncdietec Tormation of thc nitroso
compound sincce nitroso compouinis THENSCLVES
arc capable of »phovorcducovionl to azoxybehzohes™
Durins thc nhotolysis thc solvent acts s Tho
redueing accnb, ctacnol, for cezxample, being
oxidiscd to acctaldchrdc, Possibly the inter-
mediate nitroso coipound dineriscsic.s. O
YIII)RO, belfors furtirer refuchion occures.
Iaverccetion of the prinary dhotoproducts occurs
wnen nitrobenzens is irradiated in the »rcscice
of benzaldenyds “l the inivially formed
nitrosobesnzens and nzoic acid evehbually
form benzanilicde, di- and monobenzoyl-li-
phenylhrdroxylainineg, dibonzoyl-p-aminophsnol,
N-benzoyl-o-aminonhenol, azoxvbsiazence, and
~nydroxyvazobenNzeic.

Veccaiotbi and Ficecinini®®"2% carricd out
scveral investinotions on the oxidising
nrozerties of nitrobcnzenc in sunlizhb
upon arometic @nino componsds. La cach case

vhe vruiary sroccse was ¢ redox roaction,

nhotochorical in naturc, the initial products



11.

being nitrosobenzenes and the corresponding aryl-
hydroxylamine. These products then underwent
further reaction and condensation. Thus, nitro-
benzene and m-methylaniline gave m-methylazoxy

benzene (XIV) and 2-hydroxy-3'-methyl azobenzene (XV).

QH_

O N Q +)NH @ év @o -+ </ \>~NHOH
0
ON@ HONH@ — @N +ﬁ@
CHy
O »
OH o

In this case neither any p-aminophenol nor the

azoxy compound (XVI) could be detected.

f(l) -—\\ ([3
R\ NN
o T\ +
XIIT
Vecchiotti and Piccinini®® could not offer any

satisfactory explanation for the lack of

p-aminophenol, However, in an investigation on
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the photochemisiry of azoxr compouads,

O
[
x
=
:
F

‘ 36 e . .
Badger and Buttery”™ tTouil that an intramore

sea cecurred, biie oxy.cn atom

seliun, sutsbivubod 1avo vhe ¢riho positiol

e
The irreciation of pitrotenzent i toruene”’
cave a similar Tesult s that ia aniling

cieent that benzyl elcohol was the maia preduct.

The onovocnenical meacgiich of clanamic acid

[

vith nitroveiwead. assesrs Lo iinvolve oxid-

atlve runibivre of the dcuble bond o give

, A _ . . . ..R6 .
benvaldeayde end glyoua.ic acid” . These
produche erz bicn shoto-oxidised bo Leizoic
acild an? carbon fioxide, Bnzani®ife, azoxy-

cenzZeibe cna Q-nydroxyizovenzene il ¢ AN0LEG

the products isolatod.



Photochienicel rFeactions of orivho-subshituted

Nitrobsnrelies

s . o e n
o-litrovenzaldshyds

« . 0 . - o 0 &y g o Al B oy
Ciamician &od S1ilber discovered thas waen
crratalliine o-nltrobenzaldelvdée vwas sxoosed
to li~zat, ivs pale vellow colour channed through
Teen 0 white, The ‘“o“ucf was icsuticzl to

o~nitrogobenzoic ocid™”, This latranoicculsr

o \"\ yay. //\t']I‘TO v "”';{\‘: AT N /\
!

T
Of R BN

XViT

¢ mgcnanism of btihils rsacticn has bLeen

discusssed by Jc Mayo™ , The first stey is the

Electron redistribution then ‘cads tbo 4

-

watons (XX, from which o-nitrosolsazolic



ecid 1s obteismed, as zndicabed in (M.,

~ O O
. //// "| 0. /V K/: ~ r HO™ /\ - W-CH
== [, ——
.- CHO "> A~00 R0

XVIIT XIX - -
(7/\" YO

| S ———

\ﬁt//j~0023

7
\/

7.
Q.

When ethanol was used as solvent the course

sligatvly diflerent,

R

G}

of" the reactlon va

O]

some ebtihyl o-nitrosobenzoste as wsll as th
acid »roduced above were forned. Yhe esbter
w2g not formed by irraciatioan of o-nitroso-

N

and ethanol., On prolonszed exXnosure

to 1ighat bhe initielly foried crystals dis-

furtier phctochelcel oxadatiomrcduction reaction,
Thce new procduect was diet V. szozybchzoic =cid

N ) . b ] - e 1 G- | 14’
uCcgevicr with sose Irse sfzoxrbenzonc &c¢id,

The solvent was not aupreciebly oxidisasd in

thirs reaction. A methenolic solution gave a

railer result but wien isopropancl wis used

&}

1t beheved as a reducin: agent. Chianician

I

and Silber assuned vhat the heniacetal was
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rirgy forized which then rearransed and dehyi-

rated to give the ester, Bamberger and

jav)
s}
-

ct
()

Elcar sanacew to isolats some of

acetal from the reaction rirturce, Lhe

e G > N ~.
' -Gl ‘ ‘]/\\ - RO /{‘) / '\\

I ~bon o . * A
\\\/ Coz.ut \74\4 2:uT \}/

{ ey

Jurtherizore thaese photochenical re

ct

ctiohs were

4Y]

foundi vo proceed only in blue lizht bubt not
31
®

1n the red reglon of the visibls shectrun
o=Mitrobezylicdene arylamines

Snortlr arfter the discovery of e nhoto-

caeincal rezction of o-nitrobenzaldearde,
eryloiiine dsrivavives were also Tound to bo
LuEht sensitive. Many such devivatives erc
pactotropic, that is change colour oia

; e

irraiistion btut therma'lr change back to



=
(o2}

Saciis aad nenpl noticel that crvstals of

2,4=C1lnitrobenzylidenenniline (XX, Rzmca}

- & 1
rapidly turned red oL exposure Lo sunliznt .

o~-Nitrosobenzanilide was formed (LILL,R=E;

> ; S ey e Ok
from p-nitesobenzanilide (#iv, R=)7 7,

HOp oy 50 o "o

peu TT
A similar reaction occurrsd for 2-nitro-

L

4~ciilorobenzylicneaniline (XXL, R=Cl; in

.35 . . )
tolueche solubion ™. These reachtions can be

ained by comparisoil to o-nitro-
benzaliehyde., Sinilarly czovenzene-o~carboxyl—-

26
*

ic acil (ZLiLii) was also formed

Al
i B T
4/\'(0 = NP 4\\7,0 N

! 11 A
: i 0

..\\ \l" O l _L.\ (\/
>t A
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P . - ,

The situation with

-

fe) Iy */: ~Q1 111-"“ O}‘ "iJ.ZV:h (' € e -

aniline 1s iore complicated. After four

weolls irradiation ecual quantities of
Z2y,4-dinitrobenzalichyce and o-azobehzene-

. . A ‘ 37
p~n1tromenzan111du-(AAJV,A NL?, viera forms .

ihe mrecipitate separating from tais reaction
. ARG T2
was ot identified.

.L“ o
I I =y
H\ ~CE ,éV r/' -CONE ‘1 [ \\’CON:FWT/?§7’C“O
R, R \ //mo RNCRIEL RN S0,
XXT ,R- w05 ATV

In the wescince of added eniline, o-nitro-
penz¥lidene anilinc (i3I, R=H) yielded
-azobehzenebenzanilide (XXV) on cxposure

to sunlisht,

Ly 1//\ COLELn ~- COSHPR
I, R=1 " EYiK)
’ L}\/ go ~ i=dPh

Cn the basis of the similer

chenical behevior of o-nitrobenzaldcshyvis end

its condensation nroduct with caniline, Sachs



and Hilpert forruliated thie wcincralisation taat

-

21l aromatic compounis nevin, o aitro roud

0

in the ortho- position to & carvon-
nyirogeil bohd 2re light sensitive,

J

o-Mitrobenzylidone acetal

. 39 R
Tensscscu and fanascscu confiviied that

o-nitrobenzaldchyde

, exposurc of (Z.VI;

2 sreoen elb, indicoatiag thie oHresencc

rouy in the product,
Hydrolysis cleavaed tie producy to glycol azd
o-nitrosobenzoic acic

L‘:‘C?_ /C' (i\l /0 ‘ .!.\JO
1/; e Gl ~ \,,C\ 0

[ A .
o WL / . : L - ’) r‘:
\QQ;//J X N 4%0]

VT
Simalerly Tanasescu © snowed thet thc action

of sunliznt on di-o-nitrobsnzviidenspenta-
erythritol (XXVI1) for ten davs sroduced a
coloration and a dro» in the meltiang »oint.
Changing the reaction sovent had 1ittle effceh
oL the coursc of tliec photolysis. Tn bcazene

solution thec photolysis was nriicularly

v



co:xleve witain Looh

"
i

t

fast, beini

It was found that in o2 reaction

d— w

orodne® only one of thie two laitr

G e

saponification of (AinViIi, —ave o-nitroso-

benzoic acid and (JA0X,, (ieiiy could be

converted ianto (XII) by further irtraiation.

Ywo interconvertibie forms of the osroduct
exist ™, both £ive the sams benzoyl derivative
and boti hrdrolyse to o-nitrobenzylidene-
nentaerytiwritol, The sinploest cxplanetion
of tne cyisteace of the two forms is oir tie

basis of two tauvtooeric forns
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e open-~chain structurc is supposcd to

47 - \ . B
be the i.ove stvabls one.“l It should be noted

o

that only onhc nitro froupn reactbs in ohe

(XKVLlll forng only & :oho-a2zo Gerivative with

aniline,

fnelogous reactioas have been o

Z e
D ,4__,4-2 -

L
s}
u
o0
[}
6]
O

r1th aseny o-nidrobenzvlicdenc acetals of
lynyiric alcoiols
4’.5 A2
—n 3 LR R Yy -
carpoayaraves .
C_ dlufOSblleﬂGS and tolanes

linay o-npitrostilbenss cain be shoto-

chewmically trensforied into derivatives of

nyridinc solubion of 2,4-dinitro-lt-chloer

stbiivens {COT vwhier hadé becn irradiatced for




The ¢

to 2,4~-dinitrotclanc (XKLXITII). Thals tolane,
nowever underi0es photo—isoncrisation
vo the sams isatog cn. 0,46 Other tolancs

4

ive shalogous products*7 end were thought

of o-nitrostilbenc dichloride, as well as frox

thas onochlorostiibens and tolane,

'//"4 ~ CHC1-CHC1Ph

\’\IO

z ‘d
/\'/C':‘C.-l
]
N0
A Vasic soivent avnnears Lo be recuired

~“pirical fornula of tliie product cOrresiHoLds
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scetic acid, or sthanol vias used. The

p-nitro groun coa be Teplacced by ovaer Iroups

D

to @iv

1t hacd been shown that 2,4-dinitrostilbene

~ave only & sumall amnouns of z diner wash
49

irradiatced., Fowever Stoener cbhtaincd a

20 vicld of an isatomch frorm 2-nitro-4-cryano-
stilbene,

Loter on it was showa that besic groups
in the 4'-position greatly ilncrcasee thic rate
of the rsaction.so

nitro-2t-dimethvlaminostilbene (XEXIV)

The belaviour of 2,4,6-tri-



In all cascs the stilbenc had coowletely di-

o

sngareld before mueh isatoren nad Torimed. The
isatogen Toriation then continued in darliness

zithouslkh the rate
&

(6]
-~
o
0
Jlo
fia]
O
3
(&}
)
6]
o
A
o
ot
-
&
ot

ivraciation. A compound which wizht be
cxpeeved to save a di-isatogen, sz tetra-

chaloride of 1,3-distyryl-4,6-d1nitrobenzens,

,.—,-)
Y]

Have onriy tihc nono-isavoren.

\.1;_ e
02* J\\

Isatozens ney also be orepare

ZnGiCLC

photolysis of nyridiniuvs ethanols in acetic
acid solution. This rapid transformation is

illustrated by 1-(A -hjdroxy—gfnitro~é¥—

=z
shenyl)-phenethviopridiaiw: bron .“'5

yay ;

ACOH



o-Nitrotolucne

2,4,6=trinitrotolucns (T.H.T.) hecomes
browan, and 1ts melbting voint drons whci 1t

1s exposcd to sunlizatfor lohg periods,

] = ! 55
chultz end CGohazuly proved

,f‘u
ct
iy
[
O
=
v3
o}

nitro Jrouns ortho to the wmedbhyl grouw

were responsible for the reaction. 2,6~Dinitro-

toluene gave an analorous reactlon, bub nuch

more readlly than for T,.N.T. wiaillst 2,4-dl-

nitrotoluenc was lecss nhotosensitive than T.N.T.
and »n-nitrotoluenc was stable to lizght.
Tiey isclated from vae solld zroduct & red

G

ve vwaleh they separated into two fracticas

=

by crrstalligation frow acstons. Botlh isomer

4

aad the saae comnositica as TLNLT. and the
reaction javs the s7.e »roluctes in thc Hrescice
of oxygen, nhydrosci, alitrogen ,or ia @

vecuw:., Both isoners (XXV; ~nd (XOTIVI) siclid
the sawme ciacetate, 4-nitro-2,6~diaitrosce-5

acetoxybenzyliacetave, Thse reactioh can

o'
o
H
m
o
"
w
n
o
4
l.._.l 0
i}

crms of thsz ssnerzl photo-

¢ct of ortihp-nitro corpounds,
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It has been obscrved that the reactio

occurved in solution @i alcohols and

but harcdly

cther or chlorofo

Racently Chanman reported that ir

of

oo

in acetone or ethanol gives 2,3-dimethyl-

nay v

L le

1,4=~nashthoguinone (XCTEVIIT)

variety of other oroducts

MOz
< ‘ CHB
N Cilz
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N NG
S es

LKXVITT

amonest

rad

at all in beazenc, amyl aceta
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in acetons

B

L,

iation

sO=Aimethyl-l-nitreo-nanithalene (XXVII)

compounds
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owyatrooncnylo;g’oio>vr1u1ncu

The elffect of ultraviolct light on a serie

-

of 4-{nitrophenyl)-1l,4~dinvdropyridines vas
.- . . a7 .

carcfplly studicd by Berson and Browin .« T

compounds of the 3! and 4' scries werc stable

to irradiation by & mercury lamp. LOWEVEr,

in the 2t'=-nitrophenyl series (XXXIX) the

Carz-stable compounds underwent rapid

cuanses eveh when they were exzposed to

diffusc laboratory light. The reletion between
the photoscnsitivity end the orientation

of the nitro group implicd thet the reaction

woe intramoleculer., Ultraviolet spectroscony

indicated that the chotochemnical sroduct was

{XLj.
.
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| g e R
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1, iaY ol R
4% LR 7y

o-liitrobenzyl alcolol
Crysuiulline o-nitrobonzyl alcohol rapidly
L .98
becomes brown oa exnosure to light . The

gimost lastanbtancous formation of a grecn



colour in an irradiated becazecne solution

3
)

indicated ths forretion of & nitroso

[x

commound, Sceondary reaction occurrced on nro-

loased irradiation with formation of a darl

and szovrh to

1taou, soluble in

d
Cw
},1

W cbenzolc zcid, “hen thc alcohol wes

irradisvel il acetic acld cohtainiag two

.s0les of pheprliinydrazine, ritrosch f@s was
ranidly evolved. Tals confiried thec prinary

formaticii of & nitrosc co:mnound wailch was thaen

condensing with btih¢ phenylhydrazine before

- ' o

loss of nitrogen; phcaylhvdrazine irradiated

2lone in acetic acid does aot liberate nitrogen,.

Closer study of the precinitate foraerly obb-

aincd showed that it wasg nob entircly azo-

2

benzolc acid, but also conbtained polymeric
48
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RS L)

U)

ri:
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CZ)
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Samberger ", uslig cther as solvent for

this ¢

(O]

A7)

ctlon, manaict to isolate froi the
Drecinitate bobh o~nltrobeazaldeavde end traces

of epnthrenil., To account Tor tiese uproducts

}
ct
i
95}

16 Propossd that initial »hotonrocuct

uaderiwvent furtliicr omaidation-redquetion reactions
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suzcesting that o-azoxrbenzaldehyde and indaz-
olylbenzoic acid were intermediates.
}:S?:@@yro) uny] SMLLto outgn—l oJ (XLI}

Photolysis of tlis compound, prepared by
the coadensation of acetone with o-nitro-

benzalishyds uadersoes ranid rearvransemnehd

. .. RE)" ;
upon photolysis in benzene solubion . The

f~ts
n

causa it

9]

photooroduct is of intercst b
probably an interiediate in one syvnbtlhesis of
incigo, When this product is exzposcd to
arvionia indino is forred fer more repicdly than
si:izilar treatment of the starting nitro-
cozpound (XLI). The photoproduct is cleimeld
t0 be 2-nitrosobeizoylaccions (XLil,

wiier 1s tlen condenscd to tlic compound

e

' -t
t

(XLIII;, this on Lyirolysis gives ri

to rndizo.

L/

QH K
|

\ CJ.i(\_.LZCOC.La r//\ -G Cr' COC-i
e =Ly
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N-{2,4~Dinitrojphenyiai]

B i e Wt At M o e o mr e n4 GRS me et A n s m s .

Blackburn“g obssrved Laat

‘_..J

Lutions of
N-2,4~dinitropncaviasino acids ia ciloroform-

produced new compouide alfbter exposure to light,

kaboriGo showed that mahy such derivatives
of amino acids undergo
with sioilzr rates, susesting that a
coxnon reaction épnarently occurs. g also
notics? that the 2,4-dilnitrozhenyl derivative
of an (gL-amino acid vas nob porticularly
ohotosensitive, susissbins thet the reaction
may be specific for X-ailino 2cics.
Pollicre ead voa Eorffél further showcd
thst $hin "svers o0 solid 2,4-~dinitrophcnyl-
X0 celids unierweat ch:““oAVLatlon WNIEen
exnozed to Aiffuss licht. Thce rate of the
reaction was obssrvei to increase with increasziag
light 1oteasitry. The products viere N-aliliyl-
A e - 14 o -
arnitroaaniiines, Waen TUC-lobellied
carboxyl arino-ecics wers used, labelles
carbon dioxide was 1solated. 1o tli¢ &begoacc
of 1lisht 1o reactvion ocecurred. Russell

showsd trat z 2ifferent reaction occurs

[AR]



wiheid solutions

0ﬂ5Q3502H
i

with an aldehvyée from

0,0C CH

N

NOZ ,ﬁﬂ [/i:]NO

NO?
The

S
2CLGS

doconposed by light, whe :eas/G,

£

The exposure

phenylarsenoxide (XLIV)

cgzeent Tryptopna

Tor:s: derivatives

& stable to ]J_( 96 .

o tlhe dinity

ABCﬁB

cuantitatively

Fal g

the

\JJ._L?CFTDCOBM

N02

derivatives of
: 1 are rasidly
&

whleh

Asnara

but for

aave notv been

to sunlight of

zave rapild

s : U,

rether

side chaln,

OCHCEZCHBCO
- CO2

all

, ai

O”) eI rianino-

Glatsd, 4—-ultro-2-nitrosoaniline

H

2

L S
Gnilsi0-

a &-

are

Thess
icentified,
-ATsenic or sulphur contzinis nitro compounds

0~-N1vr o=

intra-



AsC r 50, = AsiiyOn
| //?s%NO ] 7 1O
| |

Kaluza and ~Psrold
nitrobenzene sulphonic achkd {XLIX, by sun=-
licght 1illuminstion of 2,4~-Cinitrobenzene

sulplienvl chloride (XLIV: iz acetic acid

acabic acid and the 2-avAr0uWyailil0 COm2CUA

I)e Tiwcthier irrvadiztion of (XiVIIL) rave

10z RIEA o
YLV S0 »  XLVIT YLVPLT
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The oversll reachbion bhus ipvolves Intramolocular
Sransfer of oxr-ei 2tons ol the nitro groun

in the ortho positiocn. Sinilarly (ALIX) wes
obtainci by »icbtolvsis of a solution of.
2,4~dilnitrehsnzencesulphenvl acetate (L.
In sddition high wields of tho corresponding

cerbouvlic acid was obbtained., This reaction

sbes the paotocherical removal of o

protecting ~roup.

Plerin acld in & codubtion of »H 13
co

products uve not becn confirned,

O 01 i
LN 0o e ik, Op W2 S IO
oo | + fregienscs
N 4y N T s RN et o
0 NC: NO .
T LIT
Chapiran  sug.ested bzt izradiation of S-

nitrosnthracene ~ave 10,10'-bizathrone (LIII)

m A

and aabthraguinoass via aathraculnone oil-
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oxiue (Lyvy),
go

~ - ﬂ :§7

NG o

LIIT

Tonic reactions of ortho substituted

—— - o wrm " w—

nitro coinpolnds.

TRt O e

ERIEN

Bose_cavalysed reacvions

Muth et el * 7 noticed that the biphenyl-

ester (LIV) underwent cyelodenydration when

~ g

QR LY En d A5 g e R 3
riefliy neatves wWith sodiun hydrozxide 14

‘\\

sethenol. ¥hen the allyl side chaln vias

[

replaced by K, C=, Br, I, or COOH

comparahlie reaction was blocelzed and could not
occuy. Waen the amlno side c¢hain wves

nsed, a8 in 2'-arino-Z-nitrobivheayl (LVI.,

cvclisation did occur wibtl: base bo rield
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te benzocinnoline (LVII;,

2 \ // e TN r//’\\
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,j\ T/ 80p {/ ~ g N A N Mg -
N 5 SN
LIV v LVI LVIT

Sucv._ reacbticns were soon exbsnied to

ortiao-nitre acetopienone cnd its deriv Vatiyeg
2

cu.iplex aad Lh thie erasples reporved in the
Titereture e expected proiucts, the isstorens

lesz. LI, are the selves scusibtive to
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i
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<
H
H
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hrenil-3-cerhoxvlic fcid! e (LXI), =216

< N B S - o] oy PR - PO —~ . A
Tormaolon cnd hkinovi wesrrainceaesent of

l-hyéroxrieotin (Li; . aen o-nitvobeinzorl-

=l

acetonle =8 wreeteld sirilerly isatin is formed,

- . Y T P L I JEGHpEN- e e B Ty~ Tew - e
20ssibly by Lrdrowide attack onl bhe :vdrated

Torm (LXII, of 2-acetvlisato:s e,
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Compounds of tyne (LXIIT) are converted

by cold aqueous sodiwn bicarbonate into

ntlesis, Dacrysr and Drewsen

oreoared indizo (LEVI) froo she aldol (LIV)

or its formative mizxture of o-ailtrobenzaldehvie




srdhnke eb_al have siown that eldols of

type (IXVII) underso retroaidol scission when

~1
A

treated wit:h strong base.’© However, treatment

with sodrun carvbonate tends to give isatogeins

>
(eege LXIX), oresungbly via the derived

styrvlonyridiniuvm selts (LIVIII).

~ NC i
~pn O °

N
R “h —an } C
o, /“NO , i
LXVITI -

LIIX
! i i ) (N e i -
Durlng a stugy of tre Tolff-Iisiner
‘ : 76 e o ,
rgaction Seibert noted the forietion of
aaviranil (LX) as well as the eupected o-altro-
toluene, by the actici of dilute allzali on

the hvdrazone of g-artrobvenzelidenrde, A

sinilar coursc cf reaction, ianitiated by

v
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extrection of an X-proton can explain the

coaversion of 3,4-dinethozy-2~-nitrophenyl-

acetic acid by alkali into the co*responding

Lo
{

anthranil-3-carboxylic acid(lXXI).

Q
i i
[¢
s
Q

Coi:pounds such as (L3XII,, nrepared by

halogenhating arylhydrazones of o-nitrobenzald-

ehydes, readlly eliminatve hydro-eh halide
i . .75
vielding products , which are regarded by
g 79 i o
Gibson  gs anthrenil-l-oxides (LICOIL,
‘ 3y o Br _ l\l\IC 1%
+ gl o
ﬁ\ s v ™~ e C%l\T N ., ~ -
v U )
{ - 0ZPps | 4
- DA
. FTEE | THO, ~ i
- : L J -
ILXX1T IXXTIT

croton removal frox: o-nitrophenylacetone is

more liliely to occur at the doubly activated
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nethylene grour thsn at the terminal methyl,
and & cohdition as shown (LXOV, R= CH_)
may help to explain wihy there 1s no record
of cyclisation to & cuinoline Cerivative.

Yet =z closely similar compound (LITIV)

undergoces cyclodenvération., walki and Iskencer
. 4 h] e - . K ] T -t 3\ 80
exvectbed (LZXVIL; instead of (I:ZIVI).

’}
<

0 +

m 021\ /*NO

LIV LIV
o~litropheanylacetamide likewise does not

underso cyclocenydration, but here the

Lo

o

nucleonihilic potentialities of the aminc
sroup should be released in the anion

(LXXIV, R==NHB) and indeecd the nore activated
o-nitronihenvleranocacetanice (IZZIVIII) is
cvclised to tlie cilanoline (LIZXIXN) by

e . 81
varsy agueous sodiull LQydroxide.

%(i VRN N
f | | /T TIXVIT

0% NO
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In the following nitro compounds uhder

consideration each of the - and /3 -carbon

aloilg gr $he side chain carries 2 hvdrosen

ator whrichh 2s acidic, bub altihough the degree
© aciditr a2t tac respective centres varies

wicely, the comwounds are remarxebly

consistent in thelr &bility to vield

3 3 o 7 ) -tr—o i
¢erivatives of L-avdroxrindole (LX) .

&nilino-nitrile (LTI, is readily

cyclised by sodiwn carbonete to tae
ingazole-l-oxide (LITXIT;

behaviour with 2 nuwuber of its derivevlives

;&:-

[

s previously mentioned (page 15), o-nitro-
benzylideneanilines (XXI, R=1]) are themsclves
isomerised to o-nitrosobenzanilides (XDII,R=1I)
by light, but not by surely chemical means.

On the otlier hand more highly activated analoguas
(cep 0T, R::KDB) are isoierised by

sodiur carbonate in ethanol, and although



the products Liave been faven aeserocrelic

. y - - ]
structures such as (L.ITIIIT, R==NOQ}°7
there is an implied close relztionship to

A
(S RN IS

g-nivrosobenzanilides (e.n. LTI, R = K0 ),

carous ring-clhicin tauvtoxcrisi:,

G 0

N ORI /\,4\
M A
) II"J ’;{\/ - ‘;
LXXXT LXXXTT 0:: G-
LXXXITT
procobype of tle o-nitroaniline

ma

The derivativse

reaction ras discovered by Nistzli

Iy
TV nn . 4 2

uaschweis, who saowedC

L
t
[0y}

of o-nitronienrylihvirazine (ICZIV)

3

cueous allall mave the g3lt of l-Liydroxye-

benzotriazole (LIIV).

LA

1;jf\\31, Ii:.::d - N \
.

|

LIV

.

LICCIVT 1ozl
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3-hrninobenzotriczole-l-oxide (ILDXVIT) (R=17)
ig foried rapidly and 2lmeost cwanbitatively
when o-nitrophsayliuanidine (IKXXVI§(RQH) is
wauimed with dilute alkali, Oyelisatien of

the analosous wea derivebive, (LiDIIXN) to

(LXITWITL), recuives strons alkali, These
C‘9

rgacticns werce discovered by [rnds”’ 2ad

were later extended to i1aclude cyolisation
of the :uanidine cderivative (IL¥IZVIL, 'R :Ph),

the urea {LoOXXVI,wita S insteal of MR)

and various aryl subsuvituted guanidinaes

(as LIOXVI, R- 7)°C, Removel of the -

nroton moy assilst cryelisation as 14 the

nitrép-enylacetanide (LIXVIIL), The

72,51

followinz two reactions illustrate extension

of the Nietzli and Arndt cyelisetions
t0 cases where tihe side chaln srovides

~

tihe nucleonhile ia the for:: of a carianhion.

-

//A I
*nCCm I /L B(> coh
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.Cl
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Althousr claims ¥~ t0 lave isolated

ntoranil and its precursor, o~nitroso-~

ar

—

-

senzyl alcohol, fro:: the veaction witi o~
13
oned ,

ct
l_.V
]

aitrotoluene have hLeein cues

. . 1Cc .
experinents usiny “C-letelled coxpounds

CZ.

indicate = that only one of the two acid
oxysein alboms 1n antiiranilic acild cores
Trom the reactronr rmediuwn, It is assuie

tact the second oiuiynen avon is internally

J

trensferred froo th. .-

| —= || — R
I S Il 1 0
7 TNO ~ NC, )



Althously fairly steble, o-altrobenzyl
. LS5 L.
alconol is cooverted by alkell into

oroducts which include sathraanll, o-amino-
benzaldeivde, anturanilic acid, thie 2z0o~
connounds (XC, X=7Y=00,7; and (XC, X=C10,
Y= COZH) ané tihe derivel zndazoles of
tryoe (XCI).

o-Nitropnenyilmethane thiol (ZCII;
reacts vigorously wit: surong dass forming

thiicantiranil (XKCITL) together with the

P
o
£
!
b
O
-
-
=
N

YCIV

Tt hos been mentioned nrevicusly; that
o-nitrobenzaldchylde 1s converied nhcto-
caemicelly into o-nitrosobenzonc ecid. Caern aical

e

ction by the joiat ection of aimzonia,

f‘\)
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cransde and hrdroxzidie on tvhe aidehryde 1
, cv
acueous sthanol is also very elfecvlve.,
Simons  heabed o-nitrotnioparenol (XCV,
R= 1) with sodiwi amyloxide 1a anyl alcolol,
Tie resulting »inl »rodvct indicated tiat the
reaction had stoored at thas azo stage,

voat 1s, &g sofiwl azobenzene-2,2'-0l-

-~

¥ || i
\‘Jf®2 LQ;/KN=N~)\

XCV X0VT 5022

Obbvained p-nlurophearyisulihinic

R

z e 2 : ) A N e e
acid by heating 4,4'-dinitrodlnaenyl-

disuivhude (XCVIL) with alkali and beanzyl

- -
| / 5 i - / T‘M_- N\

3
et

products,  ia waich no oxidetion of tae



ulnavr 2toid was reporbed, Thais result is
very suspect.
I alikeline media 2-nitronhenvltiio-
ccetic acid is relatively stable, vliereas
the o-nibrophenacylsulphide (XCVIIT)

T oo

yielids & substbantial anouat of 2-benzorl-

s

benzothiazols (XCIX). Tus viith bhase

in nethanol the rfollowiag nroducts forr,

. N AT
M e UQ Qv

PJ"LCOEI";:( 2385 5
N PRCH( 01 GOy
. s»lcozb:ig( 37")




The isorerisavion of g-inrtrobenzene-

. . f ey g YhenTl Erobenrenesul she
sulphensnlilide (G} to DAenyl azZobpeilzenesur s
inic zc.d (CI; 1s an examnie orf a2 oolanced
oxidation-reluchbion with the Tollicwing

postulated mecinanisn,
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Acid cavelysed reactions,

The actlon of acid on o-initrobenzyl-
coirounds oftei: produces sl.milaer products
to those formsed by base treabtricnt, eicest

-

w

taat anthranil derivetvivesg are often droducts
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and not Just inbermediates =i the rsactlons.
Lntnranil itself 1s proiucac
-1+ AR s Tqaar 7 1A v by i "-‘102
aitrobenzylitene Sricreuwichloride with aclidtVe
mhe antiranil (LXX) ie an intermediate in

the coaversion of g-aitroysiheaylacebic cid

Anthranils are also intermediates of thernal
or acid catélysed ceactlons which lead to
acridones (CIII). The aluviniwn ciloride
catvalyses c¢ryeclisabtion of o-artroci-~
nheanvinetirane to a osrodueh which 1s

104 .
foriwmlates as ecricone-10-oxide (CIV),

o camind et S and 0D
waereas viagr.iagl Ccrc.oisatron aiio
2¢r done, »HOSsibL Vieo B-nnenyiaatiaranil.

A misusible cours:s for this rsaction

Wiich occurs betvesn o-nitrobenzaldenhyde
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and benzene 1u the 2rcsence of coiacentrated

. . 106 . w
gulnhuric acid is given below. In Bais

Q

< G BN 550,
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Ty
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{
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by
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——mam o

¥
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- O
it 1rill be noted that the step from 2-
nitrosobenzopiienong to 3-vhenvlanthrenil
ent wniecy aay vwell be

netaanol, since in the reaction o-nitro-

benzonshenone 1s also isolated,

y

converted into acridones {CIII) by traces

. .. 107
of nitrous acid,
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fnthranils are eliost cxclusively the

4

neverocyclic nroducts vhen o-initro-

[

benzaldehyde condenscs with the 0re
Teacbive tynes of aromavic reesent. Thus wit
saction effected by zine

e . 108
ciloride 1s reported to ive @

aniline thas r

(J

mixture of the triarylmethane (CVI, R= Ni_)
&<

and the B-arylantivanil (CVIT) 7

CVI CVIL

Hydrozen chloride reacts with o-nitro-

benzaldeshyde an. ethyl acctoacetate to
Torm the 6-chloro-l-hrdroxy-4-cuinoline

).109

110, Cl 0
N CHO s D05 T8 IS GOt

l X N <ooot.
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Isatogcns, which can be wreparsd by either

nhotolytic or base catalysed rezctions, nay
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also forxrii by tihe

reecticn of concenvraeted

sul shuric acid on the acctylenes (CLX,
110

2 =C0_Bt) and (CX).

£y

: 3 PR B §
by zlnc cnloride 1a ot accetlc anhydride

Cil.,
~ . . o~
!//\1 H(CHg) AN
N e L oo

An 1otriguing examplc of

interaction is alsgo nrovided by th

nydrogenation of o-nitrobeazonitrile




& platinuzs or »:1lediun catelvyst in mcthanol.

The product 1s o-aminobenzemide, vihich,

hovever, camnot srisc by roiuction with
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lncorporation of luO in enricncd water.llz

The oxrren of the amide Tunction sust

tacrefove come from the oritho nitro

o e
| !
o [0,

The hvdrolysis of 2,4~-Ginitrobenzenc—

sulnhenyl chloride (ZLVI) in acstic acid
viclis a varicty of nroducte™ ™~ including

2,4-dlnitrobenzene sulphonic acid (CXIII),
g-gmino-é-nitrobenzeac sulshonic ccid
(ZLIX) and (CXxIV),

801 == {ArSOH) 2 804

- [

ALVY \OET) . RN B

S
/
AN

\‘/ ¥ s ArB-Siar
LrS-3ar $rSO5i£+ArI CXIV
CyTI CYIIT Le 2,4l inloropinshi;
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Compound (ZLIX) is the nmajor product and
cen be isolated in 70% vicld froir the
mobhyl sulphenste (XLVI, R=CH_ not cl).
i
o-Nitrobenzenc sulvhenyl chlorige (CZV)

rives a vigorous rcaction with hydrogcn

fluoride to give azobenzzinc suloniienyl fluoridc

S0, T

/ I O:; R /’\ ~ 1O - /\ /N"’N\
~ T | I\l --‘:-5-_ [ /l
501 SNLRE Ay /so
CXV CAVYL

a1l reections of ortho substituted

nitro, corpounds

A} -

A four reactlons have becn dcseribed

- T, T a1

wnlch occur on heatiag cortio substitutced
aronatic nitro compeunds. Thus o-initro-
divhcaylamine yiclds shcnazince (CuVIL) and

t=benzyl-o-nitroaniline ylclds 2-phicayl-

. .

benziminazole (CXVIIL; oin necating to groaber
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Similarly, N-cyclohexyl o-altro-
anilinc (CXIX) oa hecating to 220° gilves
the bonziminazols (CXi). lowever, an
intrisuing change in the coursc of tho
rcacbion occurs whcn (CYIX) is hcated with

torrouvs onlats and Jeal shot.

o]

hydrooshchazine (CINI) is feymed,

SRGIENG .

~
O P N 1

CXIX CXX

.

Teo




forrous oxidc the sulwiiaie (CLIIL, X=85)

ave the 2,2'-bis{phcayiacreanto;-azobonzens

(CXTIII).

g0

L.
J— s

Casdl JR——
'\J};.-r.\_
Carbavole was zroparcd frow 2-nitrobinhenyl

cno hcaving with ferrous oxaletc., 2~amino-

bizhconyl was isolatcd as a sidc nroduct, thos

o -

give carbazolc

. 117
Acatrir with fervous oxwalato.

—l
f

Q
O
RS
[
O
[
S
™
Q
]
=
o
[
n
o]

Tinelly, thornolysis of g-bitronhenyl

azide (CXZIV) zave as -roduct beazcfurozans

114
(coov) intermediate formatzon of 2 altrcnc

(CHeVI} woins one of scveral pathvays,vi?
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DISCUSSION

Conpoundcs menbioncd
redesignated with

Ty

referred to in the

G
H

in bthls scetion have
Romen nuaerals which

cxperimental scectilon.
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tatroduction

uch modern chemistry iavolves the
syntucsis of scnsitive and labile maturally
cceurring compounds, Ia ordsr to achieve such
syiatliescs it 1s csscntial bo have available
sclective roagents which can mask functional
groups but wWhich can rceedily be removed
under cxtremcely mild conditions without
c¢ndengering the cxistcnce of the substrate.

Reeontly some cxperiments on th¢ usc of

shotoscasitive grotecting groups have

oz 2 A ;
The recadily prepared” 2,4-dinitronacnvl-

)

thlo~derivatives of carboxylic acids (I} on

4.

irradiation undsr nitroscn in boazonco

-

. [P Fal - -
nyTey rlasln and

£
o

15103 & high

i
P

(o)
o)
I_J
[
ct
H:
O
3
}J
by
D

MessUrG mercury arc lamnp, »cadzly oo cncrato

©

thc corrcsnoading carboxyvlic acid in haizh

yiclds.

acctoxy{I;R = PaCE

corrcspondind acids in 90, €2, aad 88 nor



66

cent yiclds rospoctively, witih no dccarboxyl-
atlon (titration witih basc for carbon
Gloxzidc cvolution).
) l@’@ 'l\ KO )
r; D f<; ] r;?\r
S0y ‘\\. — W0y,

P - ~,
" I\IO:‘J e S I ” !
A PN NP
T R 2
| ] B
N =~ i O e
\\\‘// l\Oz } N3 - IDn I.fr
) | S '
- ! 42 R
11T v
During photolysis a srecinitate anscarcd
yAiich containcd 2-iiaino-4-nitrobecanzencsulphonic

I)(ca, 20%;

ulphig
y4=dinitrodi
(I

photolyeis of

OflC

e T,

Both

iy

~
Sy 4=

o (TII) ( co

o

and 2,2° L'—tetranitro-

e and also

1)
vyl sulphidc(IV3R =, (70-80. ).

¢ also forme: by

YICT

dinitroshenylsulniacnyl

4 A
chloridc{V;2=C1l)", Comvound (IIL; is forncd
b7 1latremolccular narticineticn of thc
ortlic-nitro srour. The formation of tic 2,4~

dinitrodiphenyl suln

1
l

o

ide (IV) was at first
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Surprising. Its formation can be raticnaliscd
by asswaiing that 14 the initial nhotochcnacal

proccss aLtorolytic ficeson of (I occurs:
with foriatica of 2,4-digrtrobeonzenc sulplonyl
cations and acyletc aniocns; for cxampic fox

thc acetatec derivative:

/TN N

/7 \\ / Q\ -
Os IV ¢ SO0CO0R = RS -S + OCOR
. .\\::J 021 \;:;//

IO 21 ) IO

The¢ absccuace of carbon dioxidc during
shotolysis of thc 2, lnitrobciazencsulpacny
acctatc and pheaylacctatec csters precludcs
tiac Hresence of any homeol vic cluavagc, (IfF

this woro so thc carboxy radicals forocd

|6}

would reacily Cccarboxrlate with liberation
of carbon dioxidc .)

Furthcr cvidence for thc above conclusion
was obiaincd by the photolvsis of (I;?:TCES)
iq bGnzenc conbeining 1/1400 of asisole. Thc

~

ma jor pnhobtoproduct was 4'-icthoxy-2,4-61~
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1s0latvcd.

=
v
H)
|..l
93}
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o
n
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d
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Bl
«d
ct
<l
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s lmovin relative
casc of clcctronnilic atuack on anisole

coin@r e to benzeno, found to he at lcast

In this thcesis some pHoto-Fricdcl-Crafis
rcactions of the 2,4-dinrbrobeinzonesuliphonyl
catlon arc dcseribed followed by a scction

on the shotolysis of derivatives oi 2,-l-di-

nitrobenzcns sulnhenetc otlicr Hhan thosc of

1
~ ——e - - - R, [N LI .~ PR . i
carboxylic acids. The latter zscction is

" Db e T en R S S . i 3 -
arbitrarily dividsd inso thosc which apociy



Since it vas confivied ot the ohotolysis
¥ Ty Ty . PR T I o™ — N gy -
of tino sulzhenyl ccotat. (I:3=CH,) in benzonc
o o ? 3

substitution rcecbicm, tice scowe of this

pew photo-reaction viag cxnlorcd.

Scme sstimmtel rsglabive rates of r.action

of substitutcd

have boon reportid({sce Tadbic) .,

Orthe-para dirccecting Icta iircc*ing
- croup sroup

X Rglative ratce X c‘ﬁtlvb ratc

(e 18 .

WH{Cay) 5x10 E 1
ST 2

oF 13101t CoPh 010"

Q
/

T - g - S
C)Cz;'3 l“lOﬁ 00202ﬂ5 2xz10

o3 -4
EICOCE.. 210" co_I 8:107%
o} &

CE, Zx1C5 Ci 2510" "

H=[I¥h 4o G NO 2x10
2
¥ 1.2

t:1
A
-

‘.
O

—

cl,8r,T 0.

% X of Cgf X,
2
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—~

Tntercst was originally focussod on tac
case of substitution on substitutcd LoazZsciass.
Irradictions of tihic sulphcnyl acctate (I;n::CHB)
in the¢ »rzscncc of anisolc, bonzcnc, and
chlorovenzeins vicre carricd out,

With ncst anisole irrvadiation gave the
cxpcetod product{IV;R= 0Ci |, idcntifica

by its iafrercd behoviour eand nixcd mcltin

[

point with authcatic ratcerial, in 98 per
cecat yicld, Jith benzeine thie narcint compound
(IV;R=H, was obtaincd in 73 »cr conb

U T A -
c2 = CL; ' dn 4.5 por coat yicld

=

These results domonstrated that the casc
of photorcaction vas cohsistent with thc
tnown casc of rcaction of substituted
bLenZcincs.

Furthermorc, compcortive vcactioas vicre
also carricd cut with solutions of

anisclec in becnzenc and chlorobenzenc., A

solution ¢ th¢ sulsncnyl acctasc (I:Re CH3)
and 1.5 cquivelents of enisols dissolvcd in

Gicess bonzcic or chlorohcnze TiaS USGG.
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in the casc of the benzenc solution 70 »er
ccnt of the ehisole aiduct vias obtalncd,
and an alwost 1dcnticel yield as obtaincd

or thc chlorobeazenc solubion (66 scr ccnt).

-

Thus, as cxeceted for an clcetropnilic
rcaction, anisolc is substitutced at a far
greater ratc than boinzeac or cillorobonzeinc.
The erffeetive electironhilic reagent in
ticsc substitutions sust be the sulnheniwi

lon, which can be rcesonancce stabilisced by

B

articipation of the nitro zroup., In the
zbscnce of a suitablc substratce wiich ean
readily rcact with the sulnhepium ion
complete oxvacn transfer cventually occurs

to yicld thw amino-sulphonic acid (II)(scc

Ny » -
TN gy T 10 TR
--“\\';’;/ \/" ~ \V:‘;//J
J substrste i 0-transfer
sulpnide aizino sulnhonic

A0
aclLa
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To sce whother the substratc may be attackcd
in the ortho-position by tiac bulky sulnhcnium
cation its reaction with 1,4-dincthoxy-
benzene was investigatcd, With bconzonc as

solvent, the sulphconyl acetatc(l;ﬁzzCHg)

and dimcthoxybcnzche gave 2,4-dinitro-

phcnyl-2,5-dincthoxyohcnyl sulnhidc(VI) in

35 per ccnt yicld. The nem.r. spcetrun of

—

VI) showcd that the two IIcThoXy grouns,

at ‘T 6.18 and 6.23, wcrce intact; thc aromatic
rcegion containcd six nrotons., No rcaction

of the substratc and thc acctatc occurracd
undcr similar conditions in thce dark.

Hcxt, the acctatc was subjectcd to
photolysis in the prescnec of dimctihvlanilinec.,
A dark rcaction on this system indicatcd that
a slow rcaction did occur; aftcr szveral
hours at rcflux the corrcsponding sulphidc
could be isolated. Howcver nhotolysis incrcascd
the Tate of rcaction substantially, all
the acctatc beilng conswmed within fiftccn
minutcs. Isolation of the sroduchs from ths

»photolysis rcaction gave the sulphide (IV,



Rer(CHB)Z) in 27 ocr cont yicld,

tihiis was idgntical to matcecrial

Eal

preparca rrom

thce sulphenyl chloride (V;R=Cl), dincthyl-

anilinc and aithydrous

CFS 0

J/ NN A\
Or)_N‘ (/ \'\_ S ! \\

T N0, CC

u

VI

During thc photolys

vwith thc acctdce the col

mizbturc burncd & dcin ©

is of 4¢i

alws2inium

1\T//

'"KD

Y

our of %!

clug, Car

chloridc,’

]\LCr
\\ / ,
2 Cﬂ's
VI
thylanilinc
W oIcaction

c¢ful worl-u»

(sce oxperimental scetion) 1e? to the isol-

atiom of a bluc-purnlc colourcd compound.

Thin laycr chromatogranhic cxanination

rc¢vealed that this was

connound, ohly traccs o

csscntia

f othoer

impuritics being proscnt., As v

structurc has boen asgisr

ueed o a lcouco compound which

rcd absorstion at 3450

3 "1 m
Cil . 0

1ly a singlc
colourcd

T 1o

has an infra-

is lcuco-
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1RY

compound is rcadily alr oxidiscd back to
thc bluc compound.  Oun furthcer »hobolysis
tiic bous compound 1s docomnoscd . Tho
infrarca spoctrum of this dyc indicetcs thet
it 1s a nitvo sulpicnce and the
anilinc group 1s Droescnt. The compound
. . .10

ansears to contain frec radical spccies
since 0o n.m.r, spcctrum could be obscrved
and an clccuron spin rescuancce socetrum
Favc a strong absorptionll, but which had
no aypcrfiac structurc indicating & non-
localiscd unpaircd clcetron. Avtemptbted
rcduetive acctylation zave a nixturct®,
The ultraviolct soecetrum showed a strony
absorntion withDuax at 595@ﬁ4., vhiich
disapncarcd onh mcduction. This bonhaviour

is comparablic to that of ncthvlcac bluc,
of tai
compound has beun attempted, althou h abtt-
crpts to pronire It by the nhotolysis
of tac dimcthylaniline adduct (IV;R::N(CHB)B)
or dimctinylenilinc on i1ts own 4id not

prroducs it although an atbomptcd rcduction



of (IV;R = N(CHg)g) With zine dust in
glacial acctic acid anscarcd to give snall
amounhts of thc¢ samc bluc comnound,

“hen N, N-dimethyl-p-toluidine vas

photolyscd with the sulphconyl acctatc no

comparablc bluc dycs wore foracd and only

in 23 por cent yicld, The lattcr substancce

was azain ohreparcd by roeaction of the toluidinc
and thce sulnhenyl chloricde(Vi;R =Cl) in the
preschcs of anhyérous aluminium chloridce,

and agailn this rcaction affordcd a high

yicld of thc sulphidc (VII;(94%).

Rcactions with aromatic hydrocarbons and

netcrocyelces.,

Elcetrophiilic substitution rcactions with
homologucs of boenzonc, such as naphthalcnc,
ocecur rmorc rcadily than with bonzcnc, The
isomcric possibilitics also inercasces with
the incrcasc of ring numbers. Lt was of int-

"

crost to detvermine thc positions of attack

in the photo~Fricdcl-Crafts rcactions
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~ } o o "
5 10 4.
Nevhithalcnc Anthraccnc
R¢sonanct chcergy, Hesonancco cnergy,

a4 keal/molc,.

v

61 kecal/molc.

o 4
0N
~ 7

!

8~ \‘\7/” >
! ﬁ\\\

et T

Ol

Sy

Pacnainthecnc
Rcsonance cuoray,
92 kecal/molc.

o

: 1t

05

‘_.1

thero an

two »os

(.\;

Thus in nophthelonc

for avtacl, normal clcetrovphilic atitack bein

b...h

(2

preferred in the &K-pnosition. For snthracconc

thrce positrons of abtaclk 2rc prosor

Lo

3

)

(3]

=
ct
ct

i

C

=5}
}-J F)
o

!_l
i_.l
)
O
13

casicst being the 9~-vosition.
siwenanthrcene five diffoerent sitcs cre
;eilable, the S-position azain being thc
usual positicn for clcoctrophilic attack.
In thc cvent, the irradiation of tho

accltate with naphthalone in chlorobonzonc
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as sodvcnt gave a 41 ooy cont vicld of a yollow

gsclld, In its a.n.r., s:cebrum sShls matorial

complcx, but 1t had cuoc Uroton which occurried

ot
o
[,_J
(@]
)
H
o
i

atq 3,33, This bihavicur Lo
thc cxpeebod fA-substituted nanhthalonc, 3-
substitutced nashthalcncs soncrally showing
no ¢bsorptions above 7 3.1, IHoincc thc nhoto-

preduct has becn asgigned strueburc (VILI).

U‘:

‘icn pnchanthzcne was us. -{2,4-dinitro)bcn-
zencosulphenyl phenanthreons( i) formed in

86 »ner cent yicld, this material boling ldcat-
ical to that formcd from 2 normal Fricdcl-Craf
rcaction hebwecin nhonzaithrene and the sulp-

n an 7
¢yl enloridc,

Simalarly, photolysis or whe acctate with
anthiracoen ave thoe sulshidl with sitructurc
(%) in 74 »er ccnt yiclda.

NI, ~~ ~NOg
VIET 8 1X
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gy 7N
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As furticr substintiztion of tunc sochoerality
of the photo-Fricdel-Crafts recaction
cxamnlcs of attack on hcterocyeclic compounds
wore studicd, In thiophone nrofercatial
clocvrorhilic attach cecurs at the -
osition and the rate of rcoction is

atly wnhcicecd comparct to that of bonzenc.

Witn thce sulphohyl cnloricc (V;R::Cl) and -
thiophcne zine chloride catalyscd tho
formation of ohe cupcetcecd w-stbshituted
sulohide (X I).l?J Photolyecis of the sulvhonyl
cccbate with thiophons also gave (HL).

Similerly, »hotolysis of the acciate with

furan zave the corrcespohding O-furen derivative.

(-»

(XIT). Thc oricntation of %hc

=

lattcr

Te R.il.T,

[

sulphidc was dcduccd Tron

spcetrum, This showed the tyvpical pattern



3
U

for thsc thrce dinitrobcnzonce protons and
elso throee protons duc to the furan ring et
‘T 2,22,3.,0C and 3.34., Sincc the frcoquencics
of tac X~-»rotons 1n furan rinss &rc

3 ,.1",..],\— . -y P lLA- N - da i1 e -
invarisbly below ¥ 2.8 thie product must b
the ol-sulphidc. Dark rcactions for all thosc

cxamplces showed nho rcaction.

fr%ention was then dirceted towards tho

rcaction of thc suldbhenyvl acctate with indolc
in benzene solution. However the ini

rcactio: showed o faest forsetion of tho

than 8C poer cont yicld.The adduct could also

A

bc casily formed by thc darl mcactzon of tho

sulphcnyl chloridc and indolc. Ia ordcr to
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confirm the structurc of this compound
. \ . ‘ , 15

an auticnbic synthcsisg wes perlorned,

3-Thiceyancindolc(XIV) waz wrcnarcd from

iwn thio-

74
L4

indelo by trcataont with potas
cyanate and brominc in mcthenol solution,

Hydrolyels of thu tlhiiccyanate by wofluxing
with aqucous zodium hydroxidce solution save

{ =7 h A

3,5 '-bisindolodisulibhidc iV . After roduetion
with lithium aluminium hydridce addition of
basc and 2,4-dinitrcchlorobenzche seve tho

sainc sulphidc(WILI) idcntical to tho above

condchsation product in its shysical nroncrtics.
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Intercstingly, rcductica of the sulnnidc
(XITT) with lithium alunminium nydridc in

-

THF gave, as the major onroduct, the disulnhidc

Jhcn skatole was uscd dastcad of indelc,

jO)

similar rcaction cccurrcd to give 2(2,4~

initrobcnzencsulphenyl skatolc (XVI),

Lgein n.u.r, spcctrosco
the nosition of substitubion., In sikatolce tho
nethyl frcocqucacy occurs as a doubLct, being
counlicd te the nydroszcen atom in nosition 2.
Hovicver i1n tho sulohide (&VI[ the moethyl groun

ocecurrca as a sinslcet, indicating that

substitution nad occurrcd at vosition 2.

I

H
il

Q
(]

XVl

e

raciations with 2-nibrobonzeassulononyl

acctete (XVIT)

Ta 1 3
By sheakilng

o

sulphenyl chloridc(XIX) and aniyvdrous sodium

>y was uscd to doterminc



acgbate dn othylicne cnlorade the corresnending
acctate(XVIT; ferm.od. It wag of i1ntircsy o

L -
v.ie I

thoss of the

(ZViT;

cactivit:”
dinivre

10 bonzondl

of this coapound with
coapound, Irradiation
Gurd not Zive neoymal atiback

cin thac solvent but ilastood thc rwicr
. ] . 16
procduct was 2,2'-bisnitreshenyl disulonidc.

dave a very sninldl

susstitucion

product (2

ani1line in boazcic
cor

)

ST ~
w:1C

uJ.J.l'"

\—N(

Using the nmore activeved anisolc s solvont
save, by photolysis, the ziisolc adduct
(2533 —oczw:znzv:c).

wWicate that 2-nitrobenzenc
WVIT; forms BHC COrrcsnoi-

. J
fust 1ic in tho casc with which tho dinitro
compound absorvs cacrLy o sove Bhe cxeitced

/

—_

0

\

'SOCOCH,
3

XVIT 2

s + ‘ococi
XVIIT
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boon woportod that vthe suscintibil-

otiacr

nuclcesniles, docreasss m-nlzldly i Bhe scerics

3
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it as formcd, Whe foroacr wossibilisy is
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The irradiaticn of 2,4~dinivrcebonzcncsulnn-
cnvl bonzeato{IyR= 1) in bonzeac was also
carricd out. thie cstor was made by shaking
the sulghonyl chilerido(V;2=C1) and salver
DCIZOoATL 1 mouhylonc cilerice in thc darx.

A bonzoinc soluticn of sulphcayl acctato(I;

'
it
Q2
pa)
py
p
D
ot
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jO]
Ci_
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ct
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e
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benzoic acid also gave tho bonzoate (I;R=27h)
ih very high yicld., Photelysis of 4his oster

in bonzcne aave the sulphics (IV;R=H) in
lcw yicld(18.:) volative o ths acctate. “hacsc
must »ceflcet thic differonccs in stabilitics
and hcneo the Lloaving nowrcr of the acctate
and brazeate ions,

Hemolybic scission of 2,4-4initrodis

sulphicc dcrivativos.

Light 1nduccd homelysis of thoe sulphur-

'l disulphidces
18-21

sulnhur dond 1 dialkyl and diar
1s well XKnown to zive thiyvl ras

Yhotelysis can be ronncecnted thus,

NSERT —2 o RSt L 315



vasyrizctricel diaryl disulnhides in uwitra-
Thus it was scetiucat to

e

s~ the nature of G )i valg O A
ranind che natuvrce of tac Dil0 bOlu- gig of 2, gs
N

dinitrophcayinhonyl disulphice (255,

N o ey 3o A s Iy - B o s Tk e
sarticuvlearly 1n tac none of dotoria "l.z.{, AChhCT

sulrhur bond.

Irradiotion of (XII) in bonzonco fow 150

minutcs gave, afilr chromatogranhy,
diphchyldisvl )hide, 1a 84 ver cent yicld,
togcther with the bisdialtzophenyl dilsulphidc
(III). “he bonzouc adduet (IV;R=1IH; was not
obscrved, cvein by thin laycr caromaboiraiiy.

This mosult indicated that homolybic fission
to give thl symactrical
and that no, or very litvle, sulshcenium icn

A furthcr roaction was carricd

D
0]
H
O
et
=

¢

r:.)

GC try tu duecide whethor thoe dircetica

5

ne photelysis is alffceted by solven

In mixturcs of bonzine and -ailscle only



that volar sclvoents inducce heterolytic cloavage
. . 23 2 s . . ..

of disulphidcs.” Thus cdithiosalicylic ccid

(XII) in beonzone in the

sulphuric acid gives grtho corboxy

| Nl
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dirhcnyl sulnhidc

4.1

IIT
AP X AN B
L ) — L, 1D
\\‘//'I“ 35 + "\\? g ?‘



87

DPossibly thc foruaticn of a small amcunt
of the aniscle aldluct{IV;R=CCH_.; is partly
duc tc peleriseticin induccé by the polarity of
thc solvent, A mincr jroduct of the photol

of the disulvhicde (IZI) voas bheo-aninosul -
onic acid (II).
Sicce the diaryl disulphicde was homo-

lyscd uncn irredaiation it was considcrcd
1ikely thet sulohonyl csters of shenels, walich
coitain & sulphur-ocxysen bond, should alsoc

nomolyse upcn lrradiaticn. Ia order to

dcotecet any homolytic clcavase =t would be

cxncetcd that usc could bo e of radical
trapping agcints, Thus the irradiation of

diphcnyldisulphide with phcnyl 2,4-4i-

nitrobenzenc sulvhsnate (KV;Rell) was

ouv
thlopncnol dcrivative is procduccd. In
practicc irradiaticn of & nixture of thc

two cowpcocunis in behzcac Aid give somc

of the disulphidc (xXI)(1CH),

With this provisicnal cvidcecnce for

homclyticecleavasce of thce sulrhur-oxyacn

~
=

bound mors coavincing cvidcncce was sought,
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Siicc phenoxy radicals should be formcd

o
I}
O
=]

O
=

neomolyeils, wroducts of radical coupling
thesc Bopecics should be formed, It is
kinowin thet redical counling is not
dcpehdaent cn pH—it has bhceh obs.rved in
acidic, allkcline anrd ancutral nmcdia-and
nchice should also bo »ossibic 1n aon-
ccucers media,

Irradicticn of the phenyl cster (XKV;H =H)
fer 30 nilnutcs in beazcnc zZeve a dark nrcecin-
1tate and o red scluticn., The »roclpitate
bechaved similarly in its physicel 2ronertics
te that of thoe disulphide (I1II). The rad
filtratc was cvanoratcd to drylcss $C givce
o sticky solid which hod o »nhcnolic siwcll,

The iafrorcd spectrunm on this frocticn



typical o »hcnol, aad 1t also showod

oovery strohg forric cnrloridce btost.
Attempts toe sooorote this frocticn 1nts 1tTs
constitucnts f21le’ Beerusc I 1ts comploxity,

finec p-cresyl roadictls oroc xnown to coupdle
reodily to give, Qriousst othoer oroducts,

Pummerer 's ketone {XKVI)-the oroduct of

o-3 ccoupling~ the corresyonding cresyl cster,

({TV;2=Clz) was also prepared

Py =

O\w

After irracdiatioa for 20 uinutes the
reactblon was serarated into the lnsolubles

and T

itrate. The »Drecinitace apseared to
contain both disulnshi‘e and ailnosuljhonlc

acid (IT and III). The dark Tiltrate was
evaporated down, dissolved 1n chloroform

and its iafrared spectrum run, Aczin a
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strong absorpntion occurred at 3350 cm —,
but elso & weal band at 1660 cw™t. Th
former must be due to the Lvdroxyl
absorption of phencl rroupns whilst the latter
wasg due to an ag@wunsatufated carbonyl
function suen as 1L Puamerer s ketvone, By
thin layer cihronavosrashy e small amount of
moterial of identical Rf to authentic
Jummierer fs ketole vias shown 1o be »dresent.
izowever, since the amouant of Letone formed
was small 1t was not posgible Lo isclats
npure maoterial for a direct comnarlsoll.

As a Tinal attemnt to demonstrate
coaclusively that >henolic counling could

occur an attern

V-

ot wras made with the

vanillyl derivative (JZIVIL) since vonillyl

redicals cainn coupl

l_l
-
[_

-
g
O

major nroduct, Zenydrovanillin

x-
fa)
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ct

rreparaticu of this

(see experimental section). After hotolvsis

wag filtered, The oDrecipitate vac treated with

an acidifie’ methanolic solution of
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2,4-dlnitroprenyihvdrazine ol

o1
h
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by thin layer chromsate rinhy,.  4Are
for thie ;resence of dshvdrovanillin vas
Tound, althouch ajain only a swall amount

of the dimsr was oressinbt.

'Thus evidence that paenolic diners ars

The low vields of dimers reflechs the numbern

of side reactlons occurring duriang the
reaction including the large anmount of

aoxzy redicals to itae

<
bl

+
[
\)
e
( )
)

plrenols, In alternetive oxidative counling
reactions an excess of oxid
zny cuenched radical is eventusallr oxidisecd

1 the required nzaner, In the orescat

instance such usce of errcess oxident 1is

-

radicals and ralical cou-

'\)
Lt
...1;

C‘
.

ant is uscd so Th

produced from &ll the above three derlivatives

1, but in nho case conclusively,
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Redox reactions

As mentionced in the review scction of

this thesis, ortho-riitro groups are capable

of oxidising the oritho-substitucnt, itsclf

being reducce, Irradiation of the sulphenyl

\

acetate{I;R=CH ) or chloridc(V;2=C1)
always sives somc of the ortho-anino-~

sulplhonic acid(II) as one of the oroducts.

(6]

The oxysen atoms of the nitro srousn transt

pust zain a hydrogon atom and a molseulc o

watcr to (ivo tac obscrved anino-sulphonic

G
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The aminosulohon

non-rolar solvents

by filtration from

4 = I
S av f “ﬁu

nra

Howrover,

ic acid
and 1
Lo
considcrcd

DTodusT

GO

=\
°

VT
I-lﬁx.g

oN

I
L4

,{
[

“s i1insoluplc in

g rcadily isoletoed

reaction licuor. It

thet aminosulohinic

of vhotolysis.
-~ -~ [ S 3 de o " G A
the oreeipnpivate sa0vLo

in its mess socctrum a sonk at M/c 218, but
no pcak at 202 was obsirvced.

Tn oracry to cxaminc tac conmscguoncos of
P, G e m A AR AT e e Yoy e 3
the redox reaction an cxauinsation was nadc

~

of the c¢if ox

nrolong

cd nhotolrsis
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on tac initial photorroducts, the dinitro-

oncnyl sulnbhidss, The most convonicnt

]
H
O
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phenyl-N-methylaniline (XKIZX;R4=NO0
Ry= CH,,3,= H) 1in bonzene solution geve a
slow photorcaction in which an oransc
photo-product formcd. This showcd absorpticns

in thc infrarcd spcctrum at 35C0 and 3400 et
indicative of an aromatic aminc aroud., Thc
A" spccirum of This conpound showad
bands at T 6,71(3 H,singlct;N-ncthyl),
4.22(25,singlctarom tic amine) and a

broac bend 2t ca. 2.3-2.8(8 H,aronzsic),

The mass spcctrum showed that the molceular
woight was 307, hchiee bac struciturc assigncad
to this compound must be (XILRy = NO,,R
OH3,35= ii}. Thus this compound is thc
cesult of intramolccular oxyzcn transfcr
from B¢ nitro zroup to the sulphur, To

confirm that the nroduct was a sulshonanidc



tiils product was hydrolyscdé with acid

and toc sulpionic acid liberatced isolated
ag its S-biuzyl-iso-thiouroniuvm salt. This
rial isolatcd fron

vias idcontical & wto

(@)

(“\

zutihcntic acid,

— e, Rﬂ ———
/T Ry, \ \

47 \ SOn—h 47 -\\R

\ N
Ry < »\\r' S-—I/\/::\>R : R\___:>T X—:J

Nhg

(@2

TX XXX

lilerly the photolysis of N-(2,4-dinitro-
boenzenesulyhenyl~N-mcthavl toluidine (TILX;

benzeacsulphenyl-N-mothylaniline (XEIX;

= H) gavce compounis corrcs-
pounaing to (XTI}, Both had aminc absorstions
at 350C and 3400 cm”l, and thce cxnoetcd mass

spcetral and n.m.r. fcaturcs,

“hen W-(2;4-dinitro)baazone sulphcnyl-

anilinc(ZDOX;Rq = MO, ,42 Rgz-H) was vhotolyscd
an uncxpceted oroduct was formcd., Azo-

benzene was obscrved to bo foricd, ranidly,



upon »nhotolysis., thcrnally tho sterting
materlal was stable, Afvcr only 1 houw
shotolysig affordced 306 ner cont  of azo-
bonzene as a mixture of cis-trgils isorers,
Unforcunavsly tioc did not nornit aa cxbtonsive
cxaninatoocin of this rcaction. It is
intcercesting to spcculatc tnat the rcason for
this differcncc 1in behaviour from b2
N-alkyl derivatives can only lay in tho
prescince of a hydroscn atom on hixg

nitrozen. This must be lost boforce

comnicte transfcr of oxvgon froi: bthc nitro

ocreus to the sulphur LZe occurrcd, sincc

ti¢ cxpected product, the ortho-aminc-

sulohonic acid (II) should be steblc to
furthcr photolysis. Rcarrangemcent of tho
anilidc (XXAA,L1-NO ~,=R,=1) to th¢ amino-

2 3
24

sulnhrde (LT, d1d not occur, Tic only

coiiparable rcaction described in thoe

litcrature occurs by the action of

cthanolic sodiwa hydroxidc on 2-nltrobcnzcho-

sulphenyl anilinc (};'QI}C;RJ.: sz R,= ).
After refluzing for G hours ohceinylazobcnzent—
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Photolvsis of »nicnol derivativos,
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During the »hotolwysis of thce ohciol dorive

, deéscribed above, phctorroducts

3

thie result of

¢
o
O
[
ct
3
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J
K
o
s
cr

o
clcavags
Thus during the photolvsis of the ophienyl
derivative (Vi R=1) small emounts of two
yellow compouiids werc obtaincd from the
chromatograpny. e major »roduct shovcd a
medium abgsornbion at 3%50 ca"l in its infra-
red spocirun. At first it ves cousidercd that
this 'vas tlhic product of a pho

-

reerrangsciicnt to thic phenol sulvhidc(THV).

O I ¢ 5 =y
ROWEVED TiLS 00M)0UAY gid not give the cxpuehod

-

colour with ferriec chloride. o cihccek Hhis

point an authcintic sanple of (IDTIV) was madc
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2z Foliows. Yac irrradiation of bunzyl

cther (ZZOIITIT) with 2, -dinitro-

benzoincsulpicnyl accitete pave the sulpaidc

(GZ0V), whieh, with Lvdprogcn browmidc 1n

P

accblc acidé rapidly clcaver te thc oheio

C
b
J
)

1‘{@1“/,’{{04&0\ . //_' \/\—s—(f N\ IO,

e 2. 1) A
\\

Thils was not idontical

conipound £

closer cxamination of thc infrearcd

sncetrui: showed bands at 136

sulnilone moicty.

naracteristic of the
Aiation

saladc

Similar rosults werc obtaincd by irra
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of the p~cresyl derivative(IXEV, °-CW”).
The corrcspondintg vellow naotoproduct
spoved 1t to have /¢ 30¢ as its molecular
veight. A frazcnbation 7ith loss of 64 units
indicavcd loss of sulnhur dioxide fromn: the
spoeics. Treatiment of (XVIIL;R ==CHB)
with sodium mcthoxide gave, aftoer warming

22

the compound (XXIX) presumably by a type of
Smilcs rearrangemcnt reaction., Thg i nor

yellow wnhoto-product nrovcd to be the

usual typc of rcdox product, thc amino-

b
)

sulphone, wiich shcwed tiuc infrarcd absorption

bands at 3500 and 3400 cr ¥, indicative of
an eromatic amino groun.
Yion the rcaction was carricd out in cthg
anol. an incrcascd yicla of {XUOWVIIL) formcd,
Althouzh nonc of the benzenc adduct (JTTVII)
was foried in thesc rcactions, small anmounts
of the awmino-sulnhonc(XZXIVIi could alsc be
isolatcd by ciromatogranhy. Further
shotolysis of the shoto-adduct(IXEVI) and of

(XXVIIL) in benzoie gave a darl nrecinitate
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which was mainly thc amino-sulnhonic acid

(T1).
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Phe incerporation of the rceducced nitro
function into thc nhcnolic ring to give the
scveh mernbered hcterocyelic rings nust be duc
to an clectrophilic specics from the nitroscn
and couid iavolve a nitrchne typc of inber-

. 26 | , .
mediatce,. That furthcr photolysis of the
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sulphonatec csters can occur is nov
surorising, In rclated work do Mayo and Xing
shiowved that heterocyclie sulphonatces
such as (XL) can clcave to give leto-

sulnhonic csters (XLI).87

0 Av ) hi/ Y
e Bl
~ P02 L0 T 80, cr,
AL XILT

As an extcnsion of thcese rcactions
beazyl 2,4-dinitrobenzcncsulphcnate (XLIT)
was 1rradiavced 1n benzeic solution., It was
anticipated that if the nitro function
could intcract witlh thc bonzylic hvdrogens
oxldation to benzeic scid would occur.,

When the cxoperl.icat was performed, LOWVEVEr,
no bchzolce aclild was foried, The principal o
product was the amino sulphonic acid (I1)
togetiner with a largc anount of diphenyl-
nmetianhc. The reaction, which was rapnpid, must
have arisch via a prior intreaiolccular rcdaox
reaction,to give the benzyl tosylate (XLIIL)

or its prceursor. Such tosylatcs arc well
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knowa to rexct rapldly by nuclcophilic
attock, 1a this casc with thc solvenat,
Besides tacsc nroducts several minor yollow
compounds wecrc foricd., Thesc did 0o shiow

anly aning absorvtion in thrir 1ulfrarcd
sucetra,. Thoe major onc of thesc proaucts had
a i@ss and n.m.r'. Spectra consistant with
structurc (XLIV). Wo reasonablc mcchanisi for

1

the formation of this conpound has becn

ALt

formulated although 1t apncars Lo be tiic
rcsuls of intecraction betwecn the dinhgenyl-
methance and (YXLII).

ol
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JLIIT XILIV
Yo confirm that solvent participation
was the source of the diohcnylacthane thc
venzyl cster (XLII} wos »hotolyssd i.:: anisole

solution. Thise zave a nmixture of 2- and 4-
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mcthoxydiphcenylmeshancs, Firnally, fron

thesc two rcactions swmzll amounts of the amino-

sulphonc (ZTTIVIT) was isolatbed.

Since the onhenyl cstors save a small amount
of cycliscd nroducts, similar wroducts should
be for:icd from aryl sulpnhides with en ortio

substitucnt, 2,4-Dinitrodiphenyl sulphidc

—
<
.
pes!

H

) was recasonably stablec upon irradietion.
verr 33 hours irradiation in beinzcnc, 92 per

ccnt of the starting metorilal wias recovercd.

The remaining wroducts includcd anino-

sulphonic aclid and a small amount of a

vyellow solid., This latter nmaterial had a
molccular woight of 276 from its mass spcobrum.
The nroduct also shiowed a b;nd at B3420cn™
1hdicative of a diarylaminc. Thus thc product
rust be the desircd cycelisation product (XLV),
This rcaction is therefore similar to tlc
obscrved cyclisation of the orithw-nitroarvl

~28
C

1

or ritl

g e }02 N,
f +
optihs Ay AL T

i

compounds with tricthyl ohosphit

P . 29
ferrous oxaletc,
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TR
J_u.u..h _ain

Unless ovicrwise statld, ncltin, points

-

arc uncorrected and were debormiaczd on a
Koflcr block. Infrarcd spectra werc rccorded
on an SP20C spectrophctometcy and ultra-
violct socetra geasurcd on an SP70C machine

for ecthanolic solubions. buclear nagnctic

rosonance s»cetira wWore obtainced onh a Varian

A60 instrumcat for dcutcrociiloroforiy solutions,

using tevracthrlsilane as intcrnal
roefercncc. riicroanalvyscs were carrisd outb

by tac Orgenic Microznalytical Leoboratory of
Inmperial Collcnc. Petrolcum cther refcers to
.thb fraction of b.o. iO—ﬁOO. For vhotolrscs
bonzcecne was distilled over sodiurl and storcd
over sociwnm beforce usc, Chavosatogranhy of

t¢ photolytic rcaction mixturcs vas norﬁally

out over sradc IITI alumina, with a



10%

Goneral proccdurc for 1rrodistions.

L o solution wis Swdc un U0 LhC C0INS0uan
(usvally 250-500ms) and o ary, oxy-ei and
shout 100mL) an a 2950ml round bobtonicd flas’:
(nyeou),cculppet witi & stivrer, o nitro-cn
rcflux condcnscr, Boncati the

flask(beu) was situated a “nillips 120w

At ilutcervals during bthc photolysis,
samplcs werc withdrawn in order to
follow the course of the reaction by either
wltraviolet or infrared measurenents or

oy bhlin laver

o

by detection of products
caromatozrapny(T.L.C. ). Tor the ultravioletb
mneasurenents tiie samnle was pronerly

N

Giluted with the solvent in wailch the
reaction was teilns carried cubt, In the case

of the iafrere’ sasure~ents, the sozmnle

®

was cvanorated under vacuum, e regidus
dissolved in 2 sicll aiount of chlorofor::

ond dried with ephyvdraius sodiuw sulohs

before fuiltering ané uvsing.
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Blanl: recations were run by refluxin: the

Bl
cord0 LG 1l bhe samle solvent Jor sualalr
periocds «s for the rhobtolytic ruas. Except
1en noted, tlie ultraviolet zui/or infrared
shectra and the T.L.C. of the solutions from
tlic darlk rceacbions were found to be identicil
to thosc of tne starting materlials.
2,4~Dinitrophenyl benzyl sulphide (Z128)

A nixture of 2,4-dinitrochlcrobenzenc
(r.n. 50-32°)(404,0.2 role), metlionol(8Call,
benzyl neccantan{20s,C,17 mole), ond pyridhae
(17.8m1, 0.2 mole; was stirre. and heauved
to reflux for 17 hours, before cooling to
OO, vashiis with col’ inethzinol, ald &ryin

s I

viuder vocuum, the wroduct was obltalaned @s

vellow orisins. -~1eln, 47.0z, 0.16 nole,
e

(S5.7, 1.0, 128-9°%(1it, n.p. 128777,

2,4-Dinitrobenzenssulpheayl cilorige(V;R=C1)

-

To a susnenslon of ¢ry 2,4-dinitrophcnyl
senzyl sulphide(23.25,80mwole; in dry
resthylene chloride(4Cnl) wae alided, at

roow tenperature, sulshuryl chloride
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(7.1%m), 83.0le,., £ nilély exotheraic
reaction set in ralising e teapereiure by
10~15%, The solid dissoives within i-2
ninvutes., The clean vellor so’ution waich
resulted was comceatrated to sn oil by
nestlng on @ svgan bath uvadley aspirator
culii. ATber coolins o room temeratuve,
petrolcecwr ether wos adced{B30ml;, to the res-
21y crvstuallised., ine
vellow, crrystrlliine solid was collected,

wasned wWivl. 2elroleum ether, and dried <t

room termerature uader vacuun{l7.40, ©3G,
. Lo ~-0151

HeDe €5-77(1lit. m.p. S6°}9T,
2,4-Dipitrobenzenesulphenyl acetate(I;R =0, )

To a solution of 2,4~-dinitrobenzene-

sulnhenyl chloride(l.0
methinlene chloraic{20 ~l; was cdded silven
acetave(l.4y, S.4.:001e), The slurry wes

sualkenl at roou terpersture in

15 hours. the silver salts on’ 2,454,814 ~Letro-

ide (111, were resoved

—
r
f_)

.
<
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tion and the filtrate w.s eveporated



ro afyiess in vacuo witicut heatlng, aac 1n

the dorlk., The brisht yellow so0lid NEG Mepe
58°%(dec., (0.3, 7590, Woox(Liuiel) 1780cm

(1it. m.p. 25-20%(dec.)) 52

Irradictions with ai.sole.

1. In seat nnisole (H47)

Acetate(I;R = Clz) {1260z, C.4%mmole)
dissolved in anisole(2sml) was irradiated
in the usual way for 1 houv. The reactiol
ixture wes cluromatogrs dhed over alumlia
(-rode LTI, 50g). oSlution with petroleum
oove unreacteld anisole; elubtron with
benzene ~-ve 2,4-dlnitro-47-acthoxydliphenyl

sulohide(IV:R = CCl 1200, 0.4801:01€,%0

i)
which alfbter crysbt:llisstion fron venzeile-
trolzw: etier save yellow »Drisms, R.D.

(11t m.n. 115%)7%; pacx(wujol, 1530,

-
o

1350( O ),lZSG,lOSG(ether)cm-l.
2

D)

In chlorobenzene., (5327

e . —

The irradiation of the acetatell;R=CH )
]

(5065, 2.0naole; in chlorobeunzene{100ial)
was carried oub as usual. After 10 minutes

the reactlion was comalete ond so tne bullk



of this recction mrxtire ﬁas evanoratedl to
siall bulll and chrom- torrashel on ~lunlieg
{zrade TIT,5Cs). AfGer slutins the unreacted
anisole and chlorobeazene with petroleus
ether, the sulphide(lIV:2 =0Cu
viltl: beinzeine--petrolew..
L.2%mi0le,66,.,, M.p.115 ,
frradiation with chlorobenzene (1335
The irradiation of (I;R::CHS)(?BOhb, G,28

miole; in chlorobenzene(l5:l; for 1 hour
followed by chromatoxpradhy over aluminn
(irafe II, 5Cz) save 2,4-dinitro-41'-
chlorodiphenyl sulnnide(IV;R = CLl)(30nz, 0.12

rviole,14.0 7, cluted with benzene Iros the
coluin after washing out excess chlorobenzeis
with wpetrolcws cther, Reccrvstallisation frox

-

m o m e .
olid vihagl, had

beazene{2o7mz, 1.9 mmole) in benzene(1l0Cnl)



110

for 20 minutes gave, after isolation in
the vsual nanuer, 2,4-dinitro-g',5'-di-
methoxydiphenyl sulshice (VI,(360mg,1,1lmmole,
55.-;, i.p.178~181°; y max(Nujol) 1536,1370(NO,)
1235{ethercin™t; Amex 203.5 ap (g8 37,800);
n,m.r. bands at 7 6,21(34¥,sinzlet,,o,28(3H,
singlet) and aroistic protons in the rc ion
3.G7-1.03(6H broad multiplet). (Found:
C,49.,97;H,3.52;N,8,.,42, C l/ ] N’O S recuires
C,50.0;4%,3,60:N,8,35 .
1,4~Dimethoxybeinzens (T255)

Ta a 250ml~-three necked ©lusk,fitbed with
a veflur condenser, stirrer, and separvatory
funiiel, a soclution of hvdrocuinone(7.9g,
72 mnole) in water(28ml; was heated to boiling
wihilst adding @ solution of sodium
hydroxide(15z) in water (70mlj. ifethyl
sulphate(l6ml; was then added to the
solution dropwise during 1 hour. After add-
ition tiie reaction mixture was heated to
reflux for 50 minutes, An additional
nortion of netiayl sulj hate(8nl, was added
after 10minutes. Th reaction nixture was

renderec slazhtly alkaline by adding more

o



Tt
'I__l
|

sodiun nydroxicde(ca 2mi,41; anc 2 »ortion

of methyl sulsnate(l ml; wss a

"lj

10ed and the

solution again left uabil it became

»—-«

ag c. This latter procedure was repeated
a Tfurtier thres tincs before the solution
vas finally sede strongly ellicline. The

reaction nroduct was extracted with ether(

Zx150ml}, dried over aa\warous maghesium

sulphcte, filtered and evanorated down

(¢.55s, 67,5w0le, $6.5,) ,m.p. 54-6C
-1 P! Ey 34: 0o
(1it, m.p. 559177 vaoax{Mujol) 1235(ether)
-1
oTa
2,4=-Dinitro-4'~N, d-dinethyleninodiphenyl

sulohice{IV;R= N(Cuv) )

1. By irradiation (i240;

The ~cebate{I;x=CI }(512ug, 2.0anole,
<Q
= F 1

and dinethylaniline(0.5ml, 4,0mmole} dissolved

o)

in benzene{1l50ml) were photolrsed in the
usual way faor 70 minutes. After washiing
the reaction aixture with hydrochloric

acid(3x100ml, 1N;, the organlc leyer

was dried over amhydrous maginesium sulvhate

before filterins and evanorating to small
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) ¥ befor: nromato~ranih e - -
bU.l Leror s CcArQU ‘LO,_{‘ - __:)_1” ¥ "lU.t lfl{-_:) Y\fltvﬂ_

1:1 benrzene-petroleu: gther, O evhporation
red cvrstals of (IV;R::N(CHB}B} were obtained
(170iy, 0.54mmole, 27%). Recrystellisation

. - _oy 7
frorm benzene {ave .o, 177°(1it. 17%--176°) ;

vmax{ixujol, lSBO,lBQO(NOO),1450(N¥CEQ)CM”1;

a.m.r, bands at T7.02(6H,singlet; and in
the aromatic resion at 3.40-1,00(7H,.

Calculated for €y, N'OAS N,13.25;5,10.03.

137
Found: N,13.58;%,1C.13.),
2. By thermal reaction (B321)

A solution of sulphenyl chloride(V;R=Cl)
(1.7g, 7.3 mmnole; and dimetnylaniline
(1.8m%, 1l4.6mmole) in benzene(2oml; was
snaken at room temperature for 1C minutes,
T™e Treaction mixbture was filtered to renove
disulnhide(III) 2nd the filtrate vias
purified by column chromatozraphy, Thne
fraction eluted with benzcne ave a red
01l upon evaporabvion of solvent, Tritur-
atlon with petroleun ether afiorded red

3 L4 = ¢ . O
needies(1.3g, 4.1lmwole,B56), M.p.177 .
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Irrediation of 2,4-dinitrobenzenssulphenyl

N-methylanilide(XXIX;Ry = NO_,R

A solution of the anilide(626mg;, 206mmols)
in benzene{150ml) was irradiated for 45

minutes, The reaction nmixture was cvaporated

-

to small bulx aad chromatosrenhec., Elution

with benzene affordec P~°Q1no—4—nltro~

benzenc-l-methylsvl shonanilide{XAX;Ry = HO,,

" CFS R = H)(82mg, 0.27 mmole,13{).

C} 7

L

Aecrystallisation fron benzene~netrolauim
ctlhier fovVe an orange solid, m.p.146o
yvonax(iiujol) 5 80,u580(NH j,1340,3150
(802),1530,1540(N02)cm l; A max205:u (€
3%,200),237(€ 30,700):; n.,n.r, bands T
at 6.70(31, sinslet), 4.80(2%, singlet),
and aronatic vrotons at 2.70-2.30{(87,
multinles). The mass spectrum showed a
varent ion at ¥/e 307 and also a larse nealk
at i/e 139(due to loss of ~S0,N( 3{5306}:;5‘;.
(Found: C,51.13;H,4.40;K,13,97;5,10,62,
Clgﬂlzﬂéoés recuires €,50,825:5,4.27;
N,13.67:5,10.445)
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2,4-Dinitrobenzenesulphenyl N-nelhyl

as vt

anilide(XXIX;Ry = MO, ,Rp= O Ro= i (2278

(W

~

A mixture of the sulphcnyl chloride{V;
R=C1) {3081z, 1.4mm0le) and Nemebhyl-
aniline(B3CCmg, 2,8m0le; in benzene(bHO0ml)
vias snalieilr at rooir temnerature for 1 hour.
Afger filtering bthse reaction mixture, the
Tiltrate was evaporated to small bulk and
caromatograpiied, The red oil, isolated by
benzene elution from the column, dcposited
yellow prisas on leaving at 0° ror 24 hours.
These crysbals(4C0ng, 1.3mmole,S3%) had
ReDe 92u960; yriax{Nujol; 1525,1345 (NOZ) l;
Amax206ny (€ 36,100), 244r /J(E 24,0007,

nelet; cnd

\.7 bl

N.l.T, bancés =2t T 0.51(3H, si

-

aromatic »rotons at B3.1-1.6(81,multiplet).

It siaowcd no -y band in its infrare” or
n,m.r. speetra,
S-Benzyl-isothiouroniuvin salt of 2-zmino-4--

nitrobenzenesulphonic §;0-Il.“@.( 1L

]_ - E.L

This experineus was carried outb

according bto thie metihod of Vogel. To a
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solution of (II}J(0.5z) dissolved in water(10ml)
was added oie drop of phcnolhhthalein
indicator and thc solution then ncutralised
with 1N sodiws nvdroxivse, & Drons of

0.1 Lvdrochloric ~cid vicre thea added Lo

sive the solution & fajint pink colour. To

this solubion @ 15% acucous solution of
S-venzylisothiouroniun ciloride was ads
The mixture was cooled ip on 1ce both »nd
tiie erysballine derivative res collected and
recrystaliised from 1:1 a uveous alcohol, Tie

salt was obtained as snall white necdles,

- e
MeDe S4~C07,
2. Prepagration frowm sulphaailide(ZiXiR, =NO5,

Rp=CHy,R,= 1) (3291) j 99

2 2B T

~

The sulphanilide(10mg) was dissolved in
80 per cent sulphuric acid(0.5ml} and

sated to 165° in @ metal bath for 5 minutcs,
After cooling to roon temperature the
solution was soured iunto waber (lml). The
solild nrecipitate was renoved by filtration

and the filtrate ncutraliscd with sodiwn

hydroxicde solutionm to pif 7, After addition



21 cent agueous solution of

C;

of & 15 )¢

S~-beonrvlisovhiouroiiw carloridc to thce

vla
solutioil & whlte crvstelilae jrecipitate

-

forned. This was collected and drisd in vacuo
for 12 aours, The vrccinitate(6.7 ng) had
ML.n. ©5-96°, A mixed am.n. with the'L reviously
obtained s=alt had m.p. $3-6°, and ifentical
infrarec¢ swvcctra,
2rhmino-4-aitrobenzenssulphonic acid(IT) (1420)
Into @ 1:1 aqueous methanol mixture(150ml;
vias placed mevuyl 2,4-~-dinitrobenzene
sulphencte(3.1s, 11.7 mmole). Concchntrated
hrdrochloric acid{sml; was addcd and the
solution neated to r¢flux for 12 hours, Thc
resulting sus cn51on was not filtered to
T Ciove insolubles, and the filtratce was
concentrated o simmll volw:ig by aspnlrating
tir6 solvent, L Dale yellow nrccinitvate of
tac 2cid(II; was collected and driecd(l.osm,
7.35mi016,6375) , Mm.p.305-306%(cec., ) (1it.
2.p.305-310°)36,
Hetnyl 2,: &"ulnltr0uen7'n@sq;pgpjgﬁgﬂV;R=OCEg)

(%419)
A solution of the sulnhenyl chloridc
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(V;2=C1{2.00, 8.0 iv0olo: =ad ohienol{10ml]
wis stirred LU roon tenoerature for 10
clnutes, AFber fiiter . .n Uhce rooction mimbture
thirouh elunins, with bonzence as eluant,

tic cluate was cvanorated down to ~ive

e cesber (ViR=004,)(2.03, 6.0 rs0ls;.
Reeryst-lliszbtion fvroir nebtlancl -bonzsas

=0y 37

LavEe HeD. 123°9(1it. m,D, 124,371

prcinyl 2- kh W4 1mgbq71} U110~ 5-

earl sulpnide(VIL,

1. By irracdiation (1270)

e e i ce e T e ne am e —

Y

!

A solution of the acetate(IR = EB

(2527 ;0.98nw0le) and b, H-dinctinyl-

]

n-toluidine(450my, 3.33 vrole) in drv

benzene(lb0ml) was irradlatcd for 40

minutes to nive, alficr cirometosraniy,

eluting with biazene, the sulnhide(VII)

(54 ,0.27 mimole, 2%, Reerrstalliscd Tron

benzene Lhils compouiid wasg obi:i incd as rad

necdles, .o, 145-148%: piax(iujol)

1550,1545(10,) , 2450 {14-Cit ) en™ Ty A nax 211w
2

(¢ 57,000;; n.n.r, bends at T 7.37(61,

sinzlet), 7.67(3:, singlet), 2.72-2.87(3H,

n



iplet), 3.06(1, doublet, = Scpsi,
1.92(10,quartet,d=2,6,9c:8),0.86(1H,
doublet,d = 2.5cps; . The rmss spectrum

siowed the narcub ion at 17/e 333,

A mixturc of the sulohenyl chloride(V;
R=C1}{(1.0g, 4.3 maole; and methvlene chloride

5%in an icc-bath.

(15m1) was cooled to
Aftcr edding enhydrous aluniniun ehloridce
(1.0, the mixture was stirred Tor 70 ninubos.
N,d-Dimethyl-p-toluldinc(2g) in methylene
ciloride(ldml) was tie #dded ATODWISC OVC

10 minutes. Afbcer addition, ond Leenius, bhc
vsiiberature below ZOO, stirrinpg was convlinucd
for z furt,cr 30 .anutes. The mizture was
wrshed with 1 hydrochloric acid(50ml)}

thieh water(3x50ml,;, to romove unrcacthed

aimine and :luminiwa chloride, Aftcr drying

over aniydrous sodium sulnhate the orgonic

phasc wag coheccontrated to smzll bulk and
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chronatosrapict over a-wwins, using bocnzene
as solvcat., HGvaporaticn of tre cluste

cave o »ed oil wihaclh dejositoed red needles
(1L.16g,4m.:0lc, 47 on coeoling in on ~cebonc-
dr lce bath. Recrystelliscticn from

=

bonzeac Lave m.p. 1509, Thisg ioterial was

idchtical to thst prenured by »hotolysis.
orl on the purple dye (E240]

S

The irradiatsed reaction nixturce of the

dimesaylrnilinc -sulphenyl acetate run(l150il,
mas cxtracted with hyvdrochloric acid (3x

10Cinl, 1W). After carcfully ncutralising the

idic acucous solution with sodiun

(
(@]
-

curbonate sclution, re-cxtractlon yibi boeazons

rave & puirnle solution viiich ras Gricd over

-

LonyArous nagncsiun sulnhatc and conceavrated

A L - i |

to s=nall ball., After =ddition of

Sghrolew:

, purolc solids vers obtaincd{ca.C.5%)

Irrediation with azphthialcne (E330)

(I;R=Ciiz){0526m., 2 ruwle; dlssolved in
5 ]



chlorobenzenc(100nl) and naohthalcac{a272ng,

2.1 miole; was lrradiastced for 15 minutcs,

‘e reactlon nixbture ms evanorated to smell
bull and chromatosrashed , cluting with

bonzenc, On evanor-tich of the cluatce,

2,4~dinitroohrcnyl l-ncpiathyl sulphice

(VIIT) was obbtrincd &g & nilo yellow
1 2725, O.B4m0ls, 41,29,

2
Crvstallisation from bgenzcnc gave s.aall,

O

O

nale rvellow acedlces viniech hoed M.p. 174
(Lit. mup. 17677, Vmax(Hujol, 1530,1350
(Nozicmfl.( Calculatcd for CW’”lO‘ O S

C,D08.8¢,H,3.31;N,58.57; 5,2.83, Found:

’)

,58,88515,3,83;8,8,01:8,9.47%); n.m.r. showsed

ion of

[ R

a broad aromatic nroton rcj
3,30-0,50(all wrotons).
Irradiotion with phenantarenc (I 542)

A sclution of acctate(I;R==CH5)(857mﬁ,
1 mmole) and phcnanthrene(188ns,1 muolc)

lissolved in chlorobenzenc(ls =l) was

()_,

1rradiated for 10 minvtes. Thoe reaction

CD

[Rh]

sixture was chromavosrenicd 1o the usual way.
ATSor removins thwe chlorobouzone with
p¢trolcuin ¢blicr the sulinhide was clubed with

<4
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Jav
et

bonsone. The yellow suliide(IX) {8255,

86, ; vies reerystalliisce fror bvenrcac bo ive
0. 250°%(1it. .o, 2510)7; d.m.r. ban
at 2210.82"3.213 Voaex(dujol) 1525,1350
(105 )it 1.

Irradiation with eithracene (+478)

iy

A solution of the acctate(I;R*=CH5)
(257mg, 1 mmole) and aagthracene(l79mg,

1 mmole) dissolved in chlorobcnzenc{l3ml)
vias irradiated for 15 nutes, The reaction
mixturc wag chromatosranhcd(over grade IIX
alumina), Aftcr clution of tihe cxzccess
chlorobenzenc and antiiraccne with »netrolcum
cther, benzence clutican alfordcd 2,4-d1-
aitrophonyl S-anthr ”15_’,7'.;-.%%};?&%.1_@;6.(K) (276,

0.74 mmole, 74}, Recrvstallisation from

DENZCGAC £AaVE ReDo 2640; ) mazzi Nujol ;
1595 (OLOchTC,,1Juv,155O\NOO)CH*l;;Lm&x 2565,
(¢ 9,200}; n.o.r. bonds et 3.20-0.82.
(Fouud: C€,063.82;4,3.43;1,7.,15;5,8.6C,
Czoﬁlzmzoés regquircs C€,03.82;H,3.21;

W,7.15;5,8.5%%, |



2,4=Dinitr oni

1. 5y drrad: atlon (2 1589)

£ solublon of tho accbvabel(l;R =Cid,)

122

cnyl thicpon-z-rl sulphide(XT)

e . - s e \
{502ar, 2.0 mmole, and thlopucne(9ml)

1

dissolved im dry

benzone (L40ml) wa

for 4% minutcs. Tc rcactlion mixbturc was

worlicd up 1n the usucl wey to give,

chromatorraniy thac sulhice (XIL) a

vollow s0Llid 700y, 0,26 moolc,l3.4500.
Acerystaliiscd froo beoazone thls had
38

Voax 740(thionlcacijen ;) O,0.0. bedls v

T 2.82(1H, doublct, IJ=¢Gcens), 2.6%(1H, cuarsct

. z

J=03.5,3e9s8;,2.49(1H, guartet,d =2

3¢

2.20(1H, quartet,i=2,5¢ns), 1.72(1d

L4

3.5¢n8),

,quarcct,

JT=2.,5,%c38),0.,86(17I, doublct,i=2.5¢cps;.

2. By Friedel-Crafis r

i
O
.(’)
ict
e
He!
—

I_lr

f&@lcﬂmr’dV£=CM
4,3 mimolc)and thiouicnc(Bml) viewa

1 a DOCml threc—-nocicd flask fitth

a watcr coadciascy, a aitrogca inlas

vias ncatoed to o gentle reflux, with

stirrin.,



uinder n'tronen, for <0 minutes
aroduct was dissolved in 6L
foliowed by chrowmato.r4o51y 10O

lignt vellow crvstals tiie sulp:
(L.1p, 4.1 zuole,$5%); m.p. L1

mized m,p. Wwith the photochewmi

Irradiation wita furan (2143)

A solution of (I;R::CHB)(SlBA

2.0 rmole); and furan(iCml; &is

henzene(100ml | wos ivradiatbed

way. After 1 hour the reaxtion

tne Teactbiron iixture vias evaporated

gmall amount aad caromato ransh

vellow needles of the sulnnide

(109w, 0.58 .wiole, 28%) formed

benzene-netroleus clthier viicse
Vinax{(lujol; 1530,1550(10 ) ,10
,Zﬁa3t225@y(£ 1.7,30C) s n.u.r.

T 3.34(1%.quartet, T =5%.5,3%.0cp

(Li,doublet,T=%.0cos), 3.00(L

-}
o
[8X

. The reaction

aive as
wide (XTI
7-20,

cal

Ryl
D9

solved 14

in the uvsuul

wiag complete;

nad m.n. 110

bancds at
s}, 3.04

“,doublet,

J=3.5cns), 2.22(LH,doublet, = 2.0cus),

‘i
. S

1.75{1¥,¢uartet,J=2.5,9.0eps),0
=2

0.80(11,d0

ct



(Found: #,2.60;5,12.4, Gyt N 0.8 requires
02,)

o , — Ay
,2.30:9,12.3%.)

3-{R,4-Dinitrojbenzonesulphensl-1indole (XIIT)

nmole) dissolved in drv benzene{100:1)

with indole(iléng, 1.0 sviwole)] was heated with

Recrystalllsatica frow beazene-setroleun ether

ded Light yellow crystals(253m

80 .i:ole, 807, r.p.175°(1i%. m.p.1750)15.
Ymax{Nujol) 3%30{(w-I;, 1350 JSO(NOg)cm"l;

n..r, boads at 7 -1.97(1H,singlet; and

in the avomatic region at 2.02-1,07(8H),

(Calculated for C,,id N O,S, C,33.20;7,2.38,

Found: €,52,92;:i,2.7%5.)
2. Alternative procedurc (I 202

A solution of tlhe sulshenvl chloride
(V:R=0C1)(704mz, 3.03 muolej, indole
(33200, B,0iw10le, an’ beazoae(l0oOml) was
cently refluxed with sitirring for 30

minutes. Gvaporation of tlie filtered



reaction 1ixture ave & yallow solid
wiiicl, ofter filltracion © rou n «lusing,
follovwse by recrystallilisavion o
beuzene-netrolsun etiier rave oale
needles(947ns, 3.0 mmole, ©%),m.n.172-57,

3. ilternotive sratliesls (2194)

[ T S Uty v

(=N
et
4

L suspension of lithiwa alumin
(160ing ) in dry tetrehvdvofuran(dml, wos s
uitder an atmospluere of nitrosen and 2 solutlon
of 3,%37-indole disul-hide(1.,0) in tetra-
wydroruran(bSmi; was slowly alied. The reaction
mixbure becane warm, aad after stirring
or o Turther 30 alaubes, sofiws ydroxidc
solubtion(2mi,5N) wes 277ed. A solution of
tile sulphenvl chioride(V:2=C1;{100n ., 11
tetrehivdrofuran{27ml) vwos cdded sad the sixbure

assted to sefluy on a stecs: nath for

A

1D mainutes, A yellow »Hrecioivebe Trom

reaction mixture was rermwoves and the filurate
evaporated to glve & darik red [ wi. adlitlion

R 5

of ethancl precipitated a

O
1=

gllowr

100z, 5%) wnienh ~sas surified through alunina,

——

and recrystallised from benzene-petroleun

RS

Bt

e¢ther , This meverial was identicael to the



sroduct fron ths above experineats by

T.L.C., .o, H3Zed s, and sunerinposible
1nfrared spscira,
3-Thiogranointole (X 191 ;

~

s suspeinsion of »obtassiua thiocyanate(l0g)
in absolute methanol{l2.0mi; wés vigorously

1,

stirred il cooled 1in a dry-ice bath. 4

&}

solution of bromine(8,,) in absclute
methanol(37,5ml), "hach had been similorly
cooles, was slowly added at -60%., A
solution of indole{5.85, 5C mnole; 1in
absolute methanol(37.5m1) at -70° was
rapldly added. After stirrinc for 1 hour,
tue mixture was allowed to warrn to roon
temderature and poured onto ice(100s.).

3-Thiocyaunoindole s collected(4,45,25 mrole,

3,38~ 1r

l. —————————
of 3-thiocranoindolel(4.2, 29 wmole) (XIV;
vas refluxed for 1 hour. Tue 3,3'-indole

disulphide that foried was filtered off



from ths mixture cuad recrystalliseé fropo

ethancl-water(3.0g,10.1 m-ole, 804,

1m.p.212-214%(1i%, m,o. 217- \15

o 21
i 204

2. Reduction or (XIII) (0 ;

he sulphicde (XIII)(éOémg, 1.3 mwele)
vas dlssolved 1a anhydrous tebrahvivofuran
(10ml; in a 100ml-three neclted flask
eruinzed with a condenser, a nitrogen inlet

and a drop2ing funiel

il |

protecting, outlets
Wit calcium chloride drying tubes, Lithium
aluminiwa hyéride(ls) was suspenied in tetra-~

nrdrofuran(B0ml) and the suspeision added

slowly, under nitro-en, and with sbtirringc.

after addition the mixture was heated to
a entle reflux for 2 hours, Ztavl acetate

ral

(1lml) wes 0dde? followe” after a Turther 30
sinutes by water(lml: =nd then 2N avdrocilorie
aCid uubil pil 7 vi2s rerchel, Axtraction of

DT MIXVUTG Wit ethiys ccetate(3xzB0nl ]

:ave a dari. solid(48ii,24 ). Recrrsitallisation



h -1
V)
(63

shatole (XVI)

- e - vo

2-(2,4-Dinitro; benzenesul

WL W S

+1

A solubtion of the acetate(I;R=Ci,)
(509, 2 mole, =nd skatole(200m:,,2wo0le)

1n benzeme(100ml ) was refluxed 1o tle dark

-

for S0 minutes, The nixture vias evaporaters
siall bulk before chrortosranihing., From

b
tiie colunn taerc was ovtaianed the sulpnide

P

(%XVI)(380m-, 1.2r:0le,58: . Recrystallisation

from ethrl acetote~beuzense ~ave m.n. 9%~

-1

0 .
20% Voax{Nujol; 3450(W-1I),155%5,1345( N0, e

A rax z22ns (€ 35,000) jn.m.7. bands at
7.58(3%, singlet) and 3.2-0.9(71) .

(ffouad: ©,54,7%:;4,3,79;N,12.84;8,9.41,

G, i 10,8 reouires ©,54,71;11,5.62;K,12.76;
S,2,73%.)

2-itrophenyl benzyl sulnhide (25302)

1

Totassium hydvowide(7.1s,0.13 mole) was
dissolved 1o ¢ solution of wenzyl nercaptan
(loml, 0.13 mole) in ethanol{B50ml; before
adting the solution to a solution of
2-nitroecnlorobenzeie{ 207, 0.1% role; in

etnanol{7%:01). The mixture was refluxed for



‘f‘-‘
v}
D

1wurs vith stirring under a aitrosen
atimosniere, Whe redcvion Laxture vias then
coolsd to rocon teixperature before adling to
venzene{10Cml) and water(5Cil). The benzene
aver vias sejparater, viasned witl water and
dried over anhydrous sodiuwn sulpnate, After
filtering aund evaporation the residual oil
wes recrystellisec from benzene-netroleur:

ether to glive vellow nrisms of the

2-Nitrobenzepesulphenyl chloride (ZIIX; (8303)

-Nitroohenyl beuzyl sulphide(3g,

12.3 m0le) vias dissolved in ¢ry ethylene

chloride(Bml) before ~adinz sulohurvl chlori

(Lind, 12.3 miole! to tho oixiure, This

was thein meated on a stesy Bath until $hie
orisinal cwystals all disappecarcd., The
soivent was tihien ronoved under reduced
dressure, Adciticon of petvroleum ether (10ml;
follovied by chillinsg in an zccoone~-dry ice

beth at -70° _ave a precipitate ol vellow

'

needles, After filtration the product was



washed with letrolewn ether and

12.2 swmole, 298%), m.o,73.5-76 (}it. D

&=
&
[@]

2-Nitrohenzenesulnuenyl acebatc(XVIL) (T4

- —— camrmm e L w e s

rowdered anhyarous sodiwn acetate(l.4

@

i
o
~-

S.0mucle; was susnehdéed 1o meithylene
loricde(20ml) conteining, in solution, 2-

nitrobenzenesulohenyl chloride(40C0ns,

2.1 mauole;, The suspension was shalken in the

cdarlz at rocm tenperature for 12 hours, The

reactlich nmixture was filtered and washed

with nethrylene chloride(l0ml). The

filtrate was evancrated down to dryuess

in vacuc ab room temperabture, The briznt

~

yellow so0lid(45omz, 2.06 miole, S50

D)

2-Nitrophenyl phenyl sulpnide(ID4R = ) (L8455)
2-Nitrochlorobenzene(2.0z, 12.8 muole)
dissolved 1in ethenol(20ml) vas treated with

an ethanol solution{lCs
(l.2m1, 12.8 rmiole) and sodium hydroxide

(G.54, 12.8 mmole;. The mixbure was heated
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te refivx for L hour witi stirring. The

reaction nixture was Jourecd i1nbo a mixture
of Lenzene(50ml) and water(50mij. The
benzene layer was cdricd over sodium sulnhate
and then Tiltered throush atumina. e

filtrate was svaporated down and ithe

crysbtaliine residue weas recrystallised froi

-
b d
Q
-
-3

benzene to Live the suln:lde as a licht yell

s01id(2.,94, 12.7 miole, 2% .berore recrvstal-
Lisation), il.D. 62—830(1it. [N SBuSSO)%l
2,2'-Dinitrodishenvl disulohide (5471)

Ta olconol{95,%,50ml) wis added sodium
sulsinice(3.62, 15 moole: and the mixbure then
ceated unvil thhie suloiide dissolved. Finely
sround sulphur(0,48g, 15 mmole, was cdded,
gad the mixture geatved fently until the
sulphur dissolved, siviag a red-browia solution
cr sodiw disulsinde, To a soliution of
2-nitrocilorobenzene(3,15 ., 20 mole; in
alcohol{55%, 10Cnl) +tie above solution was

)

slowly zdded. Tie nixture was neated gently

for =2 hours., ATter cooliilg the mizture wac

riltered and washed with water (10ril! and



alcohol(10ml). Crvestallisation fro:a

benzene jave nals yellovw orisns(0.6%9;,

_— 0 . ~0y 42
235)), 1mep, 192-196"(1it, .o, 192-195°)7
Z=Nitro~4'-methoxydishenyl sulnnide (X R = OCH, )
1. By idrrediation (5687

e sulzhenyl acetate(XVIL (368mg, 1.75
mole, dilssolved in anisole{20ml) was
irradiated in the usual way for 10 minutes.
Half of the reaction rixturce was thea
chromatogranaed over alunina,. Blution of this
with petrolew: ether pave unreacted anisole,
whilst elution with benzehe gave 2-nitro-

47 -methoxydiphenyl sulshide(I00;R = 0CH )
"

follovicd by 2,2'-dinitrodiphenyl disulphide
(8Cr1z). After eveporatin- the solution of
the sulphide 1t was triturabed with benzcae-

netroleuvn ether and filtersd, The filtrate

AW

(1

£ crystallised from benzene(24dms, 0,705
cany ] s . o ~p0 = USRI [V A 43
J.i_t‘.Lo-_G ) 20] ,.'3) 3 ile _p . 32“‘ - 4’: ( l.Lt . -L'}.- _l-.) . wl 1 )

Vomex{iujol} 1525,134C(N0_),1250(0C O)Cﬁ"l;

a

&

Aoz 20804 (€ 24,500, 234uu (€ 28,400)
70ru (€ 4,080} n.u.r. bends at T 8.12(30,

singlet), and 3.10-1.70(8H1



]
(N
K

2. By_Urisdel-Crafts rzaction (2470)
A Friedel-Crafts reaction of 2-nitro-
beinzenesulohenyl chlorids(1l.045) aand anisols

(1.0n) was carried oubt in methylene
¢hnlorice(20ml; using enhvdrous alwainium
chloride in the usual way. Tie sulphide
(KK;R::OCHB) was obtaiaed{lOons) end shown
to ve 1dent:cal 1o the above product by

T.L.Ce, m4p., @nd 1ts suneriiiposible

A solution of thg sulphenyl acetete(20Cig)

(ﬁ_.

in henzene(100ml) was irradiiated for

1oLour., A%t intervals duving the photolysis

1

saanles were withd

T -

Tavg and ciiecked by W.L.C.

for thre formation of phenyl 2-nltrophenvl
sulpnrde(ZZl;R =), Nonec of this sulpiide was

detectbed by comparison with evthentlc nebterial.
The major nroduct was disulphide, accoupanicd
s 2-aminobenzenesulopinonic acid.

Irradiation of (XVII) witlh ginethylaniline (£308]

e o W

& solution of the suloshenvi acetate(500m-
o B 32



2,36 mriole; and éimebthyleniline(2ml, 16 mrols)

.

in benzene(1l00ml, was irradiated in the

=

usual way for 1 hour., After washing the
actlon nmixture with hyvdrociuiloric acid
(3x100m1, 1N} tue organic nhase was

dried{anhydrous sodium sul-hate), filtered

ana evaporastced to small bulk, Chromatosraniy
alfTorcet yellow crystals of 4~N,N-di-

mebiylamlinophenyl 2-nitrophenyl sulp!

(ZX;R = I(C” ) (170, 2.690) 5.0, 1680;

[\)

V'aK(NUJOlJ 1520,13 O(AO ;ma ;;1me BOSQp

(35,800, 2353(e 25,700) one 2784 (8 32,700 ;

A

aroratic nrotons «t 3,5-1,7(8%;.

(Found: C,51.37;H,5,16;N,10,14:8,11.76.

ni

Cqy nléméogs reruires ©,61,%8:5,5,14:1,10.21;
S,11.59 )

I_J? L 9.@3.@@192.9? - .;.2:. el d l L’f O D ChzZeng~
sulnhenyl bonzoate(I;R= 2

A solution of (I;R=7hj(661lny, 2,07
muwole,; in benzense(1l00ml; was irradiated in

tine usuwl way for 1 hour. The reachtlon

mixture was chromatosrashes on alumina,



eluting wath bLenzene, On evaporation of tie

-

'U
!

eluste the gulphide (IV;R=1I, was obbalned
as o vellow solid(10C::, 18,.), Crystallisstion
from benzene ave brishl vellow ueedlesg,

o0, 121-122°9 aud shoved no depression wita

- ety - S o] "
aveiaentic rnoterial

2,4-Dinitrobenzencsulnaenyl benzocte (XL

o 2,4-dinitrobenzenesulaohenyl chiloridc
(1.0} in dry methvlenc chloride{20ml) was
a0ded silver benzoate(l.o6g). The nixture was
shalien &% room Lewperature i the dark
12 hours, The silver salts and disulphide
(IIT; were removed by filtration and %lie
filtrate was evanorated Lo dryness la macuo,
witaout e2tlng anc svill in the darlk,

The benzoate was obloined as ¢ brigat yellow

0., VAL

s0lid wnilci: nad m.p. 80° (1%, D.n.B27dec,. )

o~ B -_-‘, %
(1,03, 75:); YVwax(iujol) 1720cn"(benzoate)

This coumnound was prenaret by the sanc

ab ,
mebhod as gilver ecctate., To a solution



of benzoic acrd{1l.0,) 1n distiiled water

(501:1) vi's «adled ammoniwr: avdroxide

solution until excess anonia was just preseat.
ihe mizture was stirved and heated until

all cxcess.ammonia hat svaporated. Alter
cocling and dilutinz(to 7Bml), a 10 ner

cent sclution of silver aitratel(l.4sm)

vas addel, Siver benzoatc nrecinitated outb

and dried au room btemneravurel{l.ls, 55,00,

[

224=-Dinitrophenyl phenacyl sulphide(V;R=
CiL, COPmNB177)

The sulvhenyl ciloride(V;R=Cl)(1.6g,

5.85 mmole) vas dissolved 1n chlorofor:in

(50l ,acctonhenone{ 2,5, vres added and
tiic mixture was heated to rellurm for

12 hours. Afvcr filtering the hot reaction

mixture, tas coclcd Tiltoate deposited brisit
yellow ncedlcs. Thesc wercs collected, aried
at 50° to £ive the suivhide(1.86g, 5.8

mriole, 85ej. After recrystallisation from
benzene thess nad m.n. 165—1680(lit. MeDa

.
o§® T, -
188 T,&fmax(wujol; leOom.l(oarbonyl).
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vl sulnhide

] 7
wr S e o v o m ae

(Vim= i coth, (1198)

P

A solution of (ViZ= CiL,605h;(100n;) 1a
dry bonzene(1C00ml) was irradiated in thc
usuali woy, Afver 1D Lours tho strong baind

, -1 . . i
at 1580c¢:: ghowed little decresse in

After working un 95 of ©

meterial vas recovercd,

2,4-Dinitrophenyl phenyl disul shide (XA (1:359)

P

An cahydrous ehbluor solution{50ml) of
tine sulvhenyl chloride(V;R=CL)(2.05) was
wlagced 1n 4 thrge-nccied 10Cml-flask
fittcd with a confeiscr, a nitro
and & croprhing funacl., A solution of thio-
2ol (1.0ml, 8.6 mmole; ia cther{5Gnl)
was slowly alicd to the sbirre solutisciilover
5 ninutces; beforc heating the mixturc to
rcflux for 2 hours., The reaction ixture

v ]

gvaverated dovia and dissolved in benzenoe-

Py

i
n

¢tbnenol(l:1l, 10ml}. Aédition of petrolouwn

ctlhice gave a yellow orceipilvate of the

A



o .2 . - v Y . 1 » L. =7
Glsulphido (L) (2.29%, 7.4 mole, 36%).
~ M

Cioystallisation from BCHRZCAC LEVE IleDe 50—

o -
88 (11t. men.87-08 )/“7 vmax(Nujol) 1085,

=

135%ci (N0 ).

2
Irradietion of thc disulohide (XXI)
1. In bonzcone (8341
A solution of (I, (40Cas, 1.3 mmolc;
dissolved 1n bonzeanc(100ml; was irrediated
for 150 minutes, After filtering the rcaction

mixture, thc filtratc was cvaporeted to sitall

buli end then chromatogranhed. Blubion with

, uhdcoresscd on mizced .o
2. LIa benzeac-anisols (E343)

A solution of (XXI)(2%Cz, 0.8 mmolci,
anisolc(10ml; @ind bLenzene($0nl; was irradlated

.-‘-‘

for 30 ninutcs. The rgacvion mixbur . was
coiccnirated and chromatosraphed throush
aluaina, Slution with vetroleun cther gave
diphenyl disul-hide(38az, 0.27 miolc, 63%)
4

and the clution with bLenzene fave unrcacted

starting moberial (3XT) (60ngz, 25.5). No



Zy4~-drnltronncnyl-s~icthoxvohenyl suloihidce

1

(IV;2=0CHz} could bLe debcebed in the reaction

Aencatiag Liils reacticn, but using neat
anisols as solvent fave the diphcnyl disul»ohiidc
{70 j, unreactsd startin,, Loterial(29..) =ad,

[y

ss:all arount of the sulshidc

Divnenyl disulphide (2350

Lead tetra-acctate(8.20g, 18.6 mmole)
dissolvaed 14 benzene{100ml) was
250ml~conical Pflask Titsed with a dron-ing

fuiineld containin,, thionhenol{3.5H6:k, 30 mmole)

()
i

;_,
o

rmainvtes, with stireins., Afber o furilcr

-

20 minutes e mixtire wag filtorcd. The

nurified by coluin chromatosrsohv, The yicld

of drpohncnyl dlsulvhide
2 C

60“010

24,054 ~Iotranitrodisicnyl disulnhids

—— A e PRty

o

A solution of sodium sulphide(3,6

b
@)
o
s
o
jai]
o
it
S
]
[T

alconhol(15ml, was heated on a Si

[
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finely ground sulphur(0.3g, addcd. After all
tac sulpnur had dissolved 2,4-~dilanitrochloro-
benzcue(s,5) in alconol(1l0ml) wes addcd and
the mixburc heated rcntly for 2 hours. After
coaceintratin amd coolings the solutica,
dasulpnidc (XTI} wos ohtainc as a yellow
solid(2.4g, 60%), n.1,270-280%(dce. )

‘15 . 49
(1it, r.o. 280°%ce,)>".

henyl 2,4-dinitrobinzengsulobenate (XIV;

R=170 (G 3845,

A solution of (V;R=C1)(1.4g, & .volc)

E

phenol(1.74, 12 maole; wé1ne(dml;, and

¢ry mothyicie chloride(10Cnl}l was swiricd and

tain )

heatod gently for 30 minutes. e recaction
nilxture was then washed with aydrochloric
acid(2x50ml, 1L, ticno with dilutc sodium
bicarbonate solution(2x50ml; and finally
wator (6x30ml; . The organic laycr was Gricd
ovar anhyirous sodiuwn sulvhate, filtcered,

cnd cvaporated to give a rc’ oil, Dthor(10ml)
and benzenc(5:21l) werce adlcd and the nixburc

0
coclcca dowi to =70 ,vrhenn the ohcnyl cster

was obbaincd @s an unsvablc vcellow solid

!



I —d
1
-

(L.13, 58%). Recerystallisatioan fron
. ~0 <3 S 10‘.')
binzeac ©ve iwo. L22Y(116., m.p. 122-47;
Viex(Nujol) 1533,1350(NC_),1065¢im 1{cthcr),
The n,n.r,. showed baads at T 3.58(515,
3,00(1, doublet.T= Scnsj, 2

J=2.,5,%cps), 1.72(11, doublet,I= 2.5cps)

Irvadiation of (XXV;R=7H) with diphenyl
Gisulphide (331

A solution of (ZXV;R=7i)(2%2.41g, launolc)
and ohcnyl disulphidce(43%az, 2.0 mmolc) in
penzcne was irradratel for 40 minutes. Aftor
filtering, thc reaction mixbur. was gvaporatcd
to small bulk, followcd by clhronabosraniy.
Zlutlon with petrolcown ci-er grve unreacted
starblos, naterial({disuliide, 3850,
vhils®t cluvion with beinzenc-peiroleum cther
cve (ETi(2200, 10%), n.o. and mixcd
pen. 53-85°, Tinal clutron, uszn. benzcens,
“&ve back the sterting cstor(20m, 7%},
eDe ald wiXcd rlep. 1229,

The rest of the starting naterial was con-

verted to thie sulthonic acid (II) aad disullh-—

ide(III).



dissolved in benzene(1lC00al, was irva’isted
in thc ual waninecr far 530 r.inutes. Afier
frlieryns,, the reactron nixbure vas cvaporatced
to smxll bull and cowometopranihcd. Tilutioiu
with benzcnc-acctonc(l:1l) gave the sulphonate
(ZLVITIGR =H) (48ug, 0.17 muwolc,20.),
iep. 1299 Yoax{iujol) $375(1-11),1370,
117003’1(500). Blution with acctons zave
2

another conpound(iXVLI;2=H)(20xn;,, 0.07 mnolc,
8.3}, Vmax(Nujol] 5500,5400(NH2),1570,
1170c37T(805) .

“fcei - solution of (IAV;R =H)(400ng,
1.37 mnole) was irradiated in benzenc(100ml)

for %0 minvtes, disulnhide(ITI)(276n3, 70%)

as collccted. The residue was cveporatced

sTtrohg avsorpbtion 1n the infrarcd s»nectrw
ct 3320cm T. No nhnenvl sulnphide(IV;R= i
and &,4-dinitroszhcnyl 4-hvdroxviicayl suliiaide

(:ZZV: could he dectceted in the reaction
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N

mixture by T.L.C.

2.4-Dinitropncuyl 4-hedroxyaneuyl sulshide

poel? e
To a solution of 2,4-dinitrericnyl 4-
benzyloxyohenyl sulvhide(ZKLIV) {45,300,
C.1l2 mwmolc; 1n acetic zeid(2 ml) was
adccced @ solution of hydrosen promidie 1n
oA antAala T 1397 Y A Tt 3
acetic acid(45%w/v, 0.5ml). The solution
was gently hneated to B0~ with stirring

For 30 minutcs., Watosr{(B0ml, and cther(50m1;

Aftor drying(sodium sulshate), and
fiitering, cevzpor- tion . ffordc? 2,4-dinitro-

phenyl 4-hvdroxyohcayl sulnhide(3%r;, 2977,

Lave vellow ncecdlcs, .D. L67-16%7;
R AT T VO TR0 2R "’l{| )o

VJ;-.g-(l\]U O.!) 5':/:.)(65.1,’ > .-_5@0,15 OGN \’.\02 5

A sz 208, (€ 21,600), 253uu (¢ 23,700],
The nem.r, 1ia acetone, showed = sinslet at
T 0,6(17) and also 2.9%4(2H, cuartet,i=2,3
2.84(1H, doublet, J=%cwns),2.50(2iI, cuartct,
J=2,8.5¢cos}, 1.70(1d, qguartct,i=2.5,%cps),

and 1.04{(1H, douhlect, JI= 2.5cns).

i

ke
(9]
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>
o

13¢ (ZoXIV, (3373

£ solution of the sulnhcnyl zcotoie

1 (5207, 2 moole, end dhenyl

benzyl othor (33700, 2 mole; in boenzoaci 100mi)
was 1vradiated for 30 miautes. The reaction
mxoure was filterco aad chwronctozyajphaod,
Alution with bonzene gave a mixbturce of
(IV;R=H) and (.LZIV), «eg indicatced by T.L.C.
Rechromatogrzniy of this mizxturc L&Vve pure
sulnhidc (XKTIV) (1¢0nmg, 0.3 rrolc, 25, .

, ) . e ... .0
Crysvallisation from bonzens [ &Ve med. 130-1387

; o _ o1
voeez(Nujol) looO,lS50(NOz), 124C(cthcrien ;o

te n.mlr, spcctrw showed a swnlct at

(@]

T4,87(20Y and cromatic »srotons at 3.5- 1,0

(22 :rotons:.

cnyl benzyvl sthor (ZCXITT) (2572

Thonol(4,75, snd potassium hyaroxidc

{2.8¢) wore neatod, undcr nitrogcn, B0 & meld

e ; 0

ot 150°, iftver coolins thc melt to 100

bonzyl bromicde(s8.6s) was slowly adic? over

2 hours ,with stirying, a.d btic mixturc hcate!

to rceflux for 16 nours, The reactlion mixture



tovrl to snall bullk Befor.
cocling aund -2dding cther(20ml) and wator (10mli.

¢iurm sulnhata,

LG rgaction nixbtursc was wasncl wWith Lvéro-

i "

ciloric #cic(2x10Cx), 1N &nd finally wubcr
{6x1CCml) . The orgzaic Lorer was Gricd over

apardrous solium suliinats and cvaporats down

-

The ostor (IDIV;2 = CH,) w:s obtaincd »s ycllow
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DA A 3 ~ - e o~ PN s ey ~ - -
Accrystollisetion from bonzens-.35anol £.va

>
O
.
—t
0
[av]
~
<
L
k
¥
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-
G
Ca
O
<‘.)
-
s
\J—‘
ta
(@]
[
1]
H
1
o~
-
S
~—
-

A na 21Law (€ 22,800}, 3z23mule 13,1007 ;
n.o.», bvands atﬁ,7.7l(53,sin;l;ti and 2,¢1L

pom R —~ - S . N 3
(£, e1n710%),2,17 (18, Coublaet,d = Cels),

1.60(1H, guartct,l=2.5,%c0s;, 0.9C(1f

doublet, J=2.%cns).

(Found: G,50.71;H,3.42;0,2.02, G, . 1N 0_3
1z !

requirecs €,51.00;H,3,305N,9.17%)

Irredistlon of thc tolvl cstor (XAV;R= CH.).

A soluticn of th: p-tolyl estor(252mg,
0.82 mincle) in Lenzenc(lCOnl) was ivradiztod

for 3C »inutcs, The roacticn wiiybure wos

CVa orzted Lo gl buln and crromatosranined.,

bl
E._(
ol
ct
[
(&)
s
=
C¥
it
(e
Cs
,;_
LC
jost
m
‘U
®
<
B
O
-
C.
—~
K
(‘D
(.“
(D
L
w
[}
<
O

benzend elution fave vhe amine (JZIVIR=CH,)
(L.7;25,c2 C.7..7, ﬁ.g.lS?—léBO; Virax:

(Nujol: 3500,54 oc/x;?},lsoo,lleOcn’l(so?).

-

5118 comucuiid sanowel 2

~]
\
[$]
=5

1C MEE8Ss SnLeTuirw

iy

molecuiar ion atb M/e308 as woll as innortant

@
o

ks at m/c20i(loss of 0Cgi 1Vh~1 and

/e 137(loss of SOZOC,_,CH?)

“



147

Eluvion of tho columi 7ith 1:1 bohzconc-scoiond

- - YT T T L T vemom Yy 3
CAVC 2n 1u1nc(XAXVL1i;R::C;Z (57125,2350 ,
[

Recerysvallisation from benzeic-rctroloun sthoer

- = ~O T > T T
CEVE @mep. 205-97; Yoaz{iwuiol; 33

1540,1330(110,},155%,3177(S0_) o s

A max 2094 (£ 18,800),287.51 (e 22,000).
The mess gpoectrum of this comoouad saowid &
narcnt lon at M/o 300 =s well as poals 2t

m/¢ 242(Yoss of S0, am /¢ 1%6(loss of SO,

=

AT Y - - ) - - e P g rt
and NC_.j. Iv a0l n.no.r. bonds atT 4.9 1H]

SCoreacvron nizturc was
riltcrcd, cvaporatc: fad chromwatosranict Over

Jdumina with chloroform clubicn (L2351 a

absorntion of ithis showod & band at l@@Oomfl,
simaler to that of Pummercr's kctonc. This
compound was also dcibcebod as 1its 2,441~
nitrophenvlihycérazono dcerivative on T.L.C.

However, since very lattle of the material
vias proscnt 1t was not sosuible to

isotate 1t in & purc coadition.



[>] - - - o e By Z \

2,2"-Dihyirory~2,5"-4d 3521
o-Cresol{B.45,50m01¢) in bonzon. (100al)

wes oxidiscd with lca® totra-acctatc(lln:,

28¢cd 1n cortilons during 13 minutos. Lhd
nixbturc vias stirrcd Tor e furtlicr 2 hours,

Sove a darl: resgaiduc

AZcooval of bhc solvecat g
fro, vhich p-crosol was rcuoved by stcan
{istilletion. The remainlng solid was

cztracted with hot water (3x50ml) and, on

o~ ._,.O'\'i—f\ -~ -
m.n. 123-154 ;Dﬁg Ve 340C(0%H) .

Venillyl 2,4-C01016000002C00 8

"J
<
:;
S
(@]
=
NS
ct
C
1y
£
¥
<
-
[

A

4 soluticn of tiie sulpnhcioyl chiloride

(V;R2=Cl){(1.30, S5.%moLls), pveidinc{lall,

vanillin(C.%4;,, 5.5 mwwolc, , and metiylenc

)

chloricc(20ml; was stirrcd uiad.r nitro.ln

b [

- . [ o da . a - 's p - U .
ocm temporature for 2 hoursg, WG D1XTUYC

at 1

Tha

filtratc was washced with watcer (4x5B0ml) to

ing, wath sodium



sulph-tc, thoe filtreatce vas conconsrated o
21Ve, a8 . vollow procinitett Vo venillyl
ester (ZEVIT; (0.71g, 387551, Crystallisation from
motuylone chlorid.-benzone ove m.p. 220-2287.
Y max(fujol) 1675(CiI ;,HVSC,lS‘O(uO
el BV A Y P EEER .."'1 it 4 P T ey e L
1055(0CHg e~ Thils compoun’ was cxtrorlly

1il comTon organic solvents. In

-t
ot
h
p
- a
()
=
O

cincthvisulphnoxide Lts n.m.rT.spesctrun siowed
et 7.0.14(1F), 2nd o broad brad in tho
aromatic regiloa(BHd,. For analysis,scs bolow.
bhe vonillyl cetor (XXVIT)(E352
A suspcnsiocn of the oster(2Clan, in
bonzenc(10Cml) vis irradistcd in tho usuval

sénincy for 1 lLiocur., Tho reactrion piztburc was

. A ke . VR A L TTTN S I N -
frltered and Crsuldnido{ILT; (70ny,, was

frlitratl wios cvinorated down

undor roducsd pressurc, Ladition of

cirlorofor:n{ 10
storting materiallZOViT; (5lon, . Addition of
sotrolovm other vo the wesultiag chloroforn
solution ~ave dchydrovanillin(55mg,32. 5 - The
2y=-cinitroshonylhydrazone Jcrivative of khais

fraction showsd an idc.tbrcal Re to autihcatic

s -
cacerial. Phe
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4 solution of v:nillin(250mz, 1.06< noolc)

1 actlanol(100ml) was irr.diated Tor 36L0urs

]
3]
3

The wgeacvlion airburc was concontratcd and
by Tiltration to zive « snelc brown
so1id(60n:, 2450 Afhey viasiiiag ity cthor

this haé m.n. 283-296°(Lit. .o,

; Vmax(Nujol; 3350(0H),15675(CH0),

J

seorun -l

3
and 1050cm™ (cthor). The n-

n

S 52C

thac parcot ion at /¢ 3062, The a,m.r. sHccbhrun

"

tiic derived acctaboe showed 7 7.01(65),

O
[}
<

6.,07(85), 2.45(2H,%0ublct,d = 2¢cu5),2.0L
(2H,dcubleb, T =2cns;, C.05(2d).

p=Tolyl 2-nitrobcnzoncsulnhonate (4 392)

This compound was clso prenarcd in e
similer wer to the 1 cetor (VR = Cﬁz).

L onizture of 2Z-npiftrobonzcne sulplhonyl chloridc

(1.%g, 8.5 smolc), n-cresol(7.3g), nyridanc(lml)



and netihylconc cnloridc(20mld wes stirzcd with

s-tolyl 2-nitrobenzconcsulpacnate(C.Coyn, £.6

o) .
maolc, B20), fen. L43-14060, Yesum(Nujol)
S I
_‘_.Dwo, .-[."J‘!::OCJ,:J. (L\]O ) .

?
p-Tolyl 2-nitro-4-cihilorotonzcncesulshonatbs

E R : i om. xR vese® bk e basme b S am o
Lrals compouind was also preparcd in a simil:r

é-cnloronenzencsualohonyl chloride(2.03,

8,9 mmolc) =ud p-cresol(3.04) thus rave the

p=tolvi 2-nitro-4-chlorobonzcncsulnivnatc
(28715, 9590, Bucrystallisation from bonzohe

LEVE MyDe 21.0-2140: Voaxz(ajol) 1520,1340c¢m” l.

To & soluvion of 4-chloro-2-aiftrophoenyl

bonzyl sulphnilis(4.8g, 17.8

- / R . ~ A~

wei20ml), wos added
sulniuryl chloridc(l,.3al, 16mmolc). Altcy
warming Uho miziburc £a a steean bath, the

solvont was raioved uvader oclucs’ prissurc,

Aldxrtion of petrolcws cther to thc »esidus



&l oVl crystallinc orcciniteta,
After frliroatzon btho cuystals of the chlorido

ViZTC o weshicd wath rotrolon cther eald Sricd

uader vocuunl ».5, 3.7, c.p. 995-07 (1it,
o4

4-Chloro-2-n:rtropacnrl beazyl sulnnidc (L6418)

TN 0L O e S s HCAL L S
votessits hydroxids(7.1n; 0.13 nolc) was
dissolved 1a o solution of bouzyl igrecaptan
(15ml, 0.13 molc) in cthanol(h0ml) beforc
adting tnc solution to a solution of
2,5-dichloronitrobenzeac(icy, 0,13 molc) in
ctiznol(80x1). The aizxturc was rofluxc’ for
3 hours with stirriag undcr 2 Litrosch
atiospherc, Thc roeactioa mixture was coolcd
TO roon toapirature to Sive relliow
crystals., Aftcr filtration tic cuystals wers
weoner with water and 2 sm2ll asount of oblicr

aind dricd uvador vacuwn av roorr tumdorsburce

(32,68, 0,12 015,92 J; f.p.

B 4-Dinitrovonzoncsilnceyl wW-pothyl-p-toiuldide

(XLIX; 31~ hO?,nq R, = ES)(3468)

3
A mixburc of ths sulphonyl chlorido(V;



R=01)(1.17:, Smuole) and Memsthrl-n-

touidins{l.217;,1C micle) in mevhylons chloricdce
(20m1) was shzlcn at roon tumperaturc. After

1 hour the nixturs was oourcd into hydrccitloric

ecid{B0ml, 1W) ©o ©crove ©XCCSS HasG. Lnc

D

croasic loycr was washcd with
dricd with sodlum sulphatc and cvaporated

down to a rcd oil., Af{cry =ddition of potroloum
ctiacr (10ml) the 0il denosited rcd crystals

of . Z2,4-dlnitrovncnzcacsulphcnyl N-~octhyl-

$
ey M ) e ks v+ mmam et

p-toluicidc(l.56g5, 4.9 mmolo, 990,

Recrystallisatvion from benzeae cave rod neodles

- .0 e e o N . .
. 150-1%27; VYwmax(dujol; 1530,1350ci: (W0
A e 208.5 wp (e 36,1007, 224,54 (€ 27,5001,
Lor.r, boinds at T 7.70(3H, sinzlct),

6,50{37,sanglict), 2.92(41,sinz1ct),2.49(10,

doublct, J= Sens;, L.80(17,quartet,i=2,5,%cps)

b
O
£
|4
Dy
(@]
N
5
(_l
m
N
e
[83)
=
I_J
Ul
(
\3
0
I_.J
o
*
HAV]
(\)



BN R
R,=R_= CiZ_j(3 4569}
C z =z
nd < ]

A solution of the aniiadc(s5C0ms, 1.57 muolc)

\

in benzeno(l0Cml) wrs 1rrilictod Tfor 3 hours.

After cvanoratia, to small asount the reaction

RINTUrG was cLrorsto ranihcd. Zlution
with bonzono-accbons{l:l; afforded 2-anino-

—&-nitrobonzoncsulohon~iv-0thy

7L-n-toluididc

) (Ldrn

sy 9’,4; 3 m.po

Gr

4 3
°/

o]
167-170 ; #'max({llujol) 5500,5400(1‘@12),
=1

13540,1355cn (NOB); A 207Lyl(€ 22,300),
256.5Q%1(€ 24,500); n.m.r. bands at
T 7.66(53), 6.70(5H), 4,81(24) and a

E

izultivlct at ¢a 2.5(7 protons).

2-Nitrobonzonesulphenyl N-mcthylanilidc

(XXIX;Rl:'Rzz R 332:025} (E£50)
Tris compound vwis presirced ia sinilar
nenner o the toluidide, Trom Z-anitro-
bonzenesuinhonyl chloricc(l.04, 3.3 iwmols)
and  d=ethyl 2nilinc(0,9;. in bonzeno!50nll

vas obtained thoe aniiido(XIIX;R.= R, = F



R o= CH

3
1020

19675 Y msx{tlujol; lEBS,lE:O(u‘Z), £40(n-Cg ) on

Amax 207(e 25,800) 23%(¢ 20,700 end

566@;{(5 4,150} ; n.n.r. Sanis =%

(1) -ad at ez 3.3-0.3(97).

(Tound:

C zlgmﬁozs rcesulres G,72,%230,4,695;

13

10,7638,

-, A
J_Ll’ aC1Et

A solution of tho anil

{10Cmnl;
VIO LS

sl ll 2]

-

.L-] = .LB—
Vi

Welllal W

i

EL.Z‘:( I

C,57.89;7,4.76;4,10,38;8,12.72

12.32°0)

vion of tig anilids (KIX 2 =

3
13c{500:5)
was irradiate. for B acurs.,

un Drocsiulre =g uscd ebova

benzeacsuluhcn - N-nothylaniliag

Ro= R,= 7, R =0 ){68.5:,,147) ,m.9

ujol; 3490,3300(H=

2
henls occurrod it T oo.72(%5)

() znd @ broed bond at 2.4-3,1(¢

108 nas

n/o 262,

Wi _C. A4
2 074

s spoctrun sl

t
also a hand at r/c 106(los

sog).

in benzond

R LI PR
L8 sang
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2,4=Dinitrobenzeucsiunlsonvl nilide (ZDOX;

T e i A L s b A BN A R dr e e e 4 oo 1 i A e

.

er'NOR,?D” RE: 5445
Lo solution of (ViR =C1) (1.0, 4.3rmolc)
and anilinc(0.9,,86.6.mmolc, in Goizenc(10z=l) wes

sralern ror 30 ianutcs at room tomper.turce and
Save oranis crystois of the sulncnarilidc
ol N ates]

of thc crystols froir boizenc pobtroloius cvhoy

gl g . et
@mepe 116-118%ce.) .27 1/ maz(iujol: 3T70(NH;,

q -
(81
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1> Ut
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[ o]
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— (@]
ke
- H +
n
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C
ck
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doublct,d=2.5¢os) and a multinlet at 3.2~

IIX; R, = 10

hour. Th: rcecticis nixture wes cvavorabud o
sxndl bulk end failtercd through alilumina.
Slution with 1:1 beuzonc-notroloun cticr

nave azohenzoac (58ns: 358, ), m.o.05-68°

£I



Bonzyl 2,4-dinitrovonzeacsulpicnatc (XLIT) (3403

was qontly hcated to roflus for 3C minutcs.
The reactlon mixtures woro washced writh
hloraic acid(2x%0ml, 1N, =nd wobtcer(2x%50wl}),
reanic layer vias cvenor:zved dovn ané the
yoilow orcceipltate was collcctced and viashid
with a smell amount of cthcr to give thc

cstor (XLIT)(1.75z, 5.7 mmolce, 63,5%).
Crystullisation from bcnzoic
140-342°%(23%, m.p.142-1£432)7%, Viaax(Bujol)

1530, TW”OLWO ,9250&'1(;thcr).

: P e -
Irradiation of tho monzyl cshov (KLIT)
lo Tia DInTonL { ,_;/_O/,,'
-~ £ - b ~ ~ =
» solubtion of the boeanzyl cstor (42308, 1.5

rrolc, in benzonc (100:k) was irrediates for

Aoty



to smail bull followcd

108
Iohva v e = a4
oY CrromEton aPIAT .

Fotrolows ctocr clution [ ove GLphionyl mothoad
7 - . - . —
(13811,,0.82:m010,56,0) . Tac rass spoetru con-

asiigament,

S -
(VAR

n,m,r,
saonds at 6,03

clubtion gave ¢

_ ~1 . .
1330cm” ~{(NO_), This =mat
2
sulnhur test and h-.s to
assinned structure (LY

2. Ipo.gnosoic  {(14B5
A solution of (ZOII)

EN

ari prgeinitate,

a

sulphonic acid{II)(

[l

using

d-mcthoxydinhcnyimcthanc

2867

toarcush alus

ShOovLiad

[ Tommran
oMU 3L0TICC

SGe

and 2.8{(rati1o 2:

14.4

Ll

voliow solid(

atorlel showed <
Mt - " - PR T .
LT d.7l.T. ShICcTIUM
o~ 1 . [==) o -]
a eakx et .93 anc

L 7=
1/ 1A L0

(Luiol)

(o

{5+

ve a positive
nt.tively beoin

V3
i

TUr G aratcd from

vas
nich was meinly T

8C%) . The. filtratc

3

nina initially

cluvant, & mixturs of

g 2~-mcthoxydi-

-
]



phoaylactiznc{21l5 and 65mg respoctively) to-

Eo) = 2

sothor with wrcacbted anisole. Quahtitativ

(@]

cnelysieg oh this zixturce vids 2orformed by

208 Lligquid chromatogrenhy. - further >roduct,
vellow in coleour, w»s also obtaincd by clution
Tith bonzence=— this conpound avpcarcd o

corrcsoond to (XLIV) isols

l'l')

tcd from above,

althouzh the tvio compounds wrerce nolb idontical,

Wi
[t

2- and 4-lcthoxydishcaylicthancs (E430)

e 3

o

AnisolctlCml) and boron triflucridc
(13ml) wore »laccd in a 10Cml-flask Fithed

with a dropplins funacl, aitrogen inlct and

stirrsor,., Bonzyl brooido(ll.2m1, $3.5:m018)
as added dropwisc over 19 minutcs., The mazturc

wag then zontly w

before ccolinsn wnd pourin’, ohto crushed

e
V

ice, The unlLr laver was scoaratod,

cvanorated cowunr to _ivo 22 oll, usiing

-2 - et

e T e A . A dte e s N 2
o5 L'_Cpn} [RXRROR ST RNAN G anG .o o sidas l Ol
i b

-

distillcd under rceduc.d proessurc,., Tho
L, S 2 oy Nl ", . A O [ N . - N ——
fracvioi of b.n. 48 ot 1w as collceted,
(611,32, 7,,.1.¢. indicatcd this to be @

13:2S Tatic of 2-/4- isomers; Veax{fila)
_ . o -1
8:)0(00...3) , 1450(Cr LB) , 12B0,1040(cther)em



n-3utyi 2,4-dinitrobonzcacgsulnhcnatc

A solution of thc sulchenyl chlori

(V;2=0CL) (1.4, 6 mnolc) and n-butanol

(101} -wrs warncd wid then stirrs” 7

Ui
kb
I._l

minutcs., Tho reaction mixturo s

1

to romove the disulshid (III) and tho

gvanoreted owin to Zrve thl

eyt

minols, G8L) . Crystaliisztion from bonzcons

This compouid wés prezarcd in similar

canncr o Lo butyl derivetive. Thc
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for & furtvacr 1% hours, The reaction mimture
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wes filtered off cnd sulthonic a2cid (Il
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