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ITR0DUCTION
FPaoysiologicaelly, furan shows a greal similerity to benzene.

roeh and vaﬁ&nl have shown that while furan hus come anesthetice
and anaslgesic propertics, its toxicity is so gfeat a5 1o eli=-
minete it Trom considersiion for thernpeutic use, hen given
by inhelation it cauces convulsions, cpparently due to stime
ulation of the motor centers in the medulls and cord, vhich
are followed by paralysis of the respiratory centsr and as-
vhyxiz. “hen administered in cmall dosesn orally it has a
corrosive, solvent effect on the cosa, causing a coplous
vatery scerstion. Yhere 13 g inevoased permeabllity of the
blood vessels, Treguently producing sxtencnive hemorrhages.
Injection of 1.5 co. into a ten kilogram dog Q&ﬁﬁﬁﬂ immedicte

death with symptoms ond post mortem changas vzw.z to those
seen in zeute hydrocyenic seid poisoning. there is o marked
hyperemic condition of the lungs, dilatetion of the voins and
a brignt, cherry red coloring of the blood. Furan seems also
to be & _eneral protoplasm poison, completely inhibiting the
growth of yescl. Jaﬁms@@nﬁ has substentisted this ork in
that he hans found that anesthesis produced in rats or cats
by furan is assoclated with a greet fall in blood pressure

and by & Ligh percentage of mortslity.

le ZXooh and Cahan, J. Phaymscol., 26, 281 (1925).
Z. Johnston, J. Pharmetol., 47, 85 (1941)
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purfural appears to be cuite toxic sccording to the work
of ;cﬁﬁigang, wio has found the phenol coefficisnt to be 0,26,
messured from its bsectericidsl asction. It is auout one<halfl
as toxic for gold fish as phenol and one-third as toxic as

formaliehyde for the came animsl. In large doszes 1t has

;\

paralytic action on frogs zimilar to that of ehlorsl. Lo-
cally furfural is corrosive and anesthetie, [n increasing
doses 1t causes unsteady gelid, inability to stand znd finally
paralysiz in rebbitco. “Yhe Taital dose by stomech 1z ahout
0.8 cc. per kilosrem body weloht. The setion on white mice
is 2imiler to that on rebbits.  hen in five poer cent solution,
0«6 cee of puce Turfurel per kilo ram body ~eight causes ine
crvansed irritebility, incressed resniretion, salivation and
finally strychunine-like convulsions. In dogs the action is
mach L3 A8nes

rfural, like the aliphatic aldehydes snd benzaeldehyde,
possesses g narcotic action. Harcosis is produced in rebbiis
by C.l 4o per kilosram pody welght vhen injected suﬁautaneﬁug~’

lv, In cats and dogz by Ol go 2fter o short period of exci-

o]

tation, there Tollows e parclysis of the sensory ncrves and a
kening of the veopiration and heart functions. [n stronger
doces furfu el produces elonic convulsions end {inelly coma
folloved vy deathe Urally, it 1o far 1 s toxle: &= one ean
glve oiz 10 pine grams dally to & doy without nroducing any

action. LU producos & parelysis of short durstion hen

e HMcluigen, J. Pharmacol., 21, 65 (1958
— i T R A4



applied topically to musele, nerve or mucous tisene. Hovever,
on sccount of its streng irritant sction on membrane it can
not be used s & local &ﬁﬁﬁth@tiﬂée

the physiological : ction of Z-fursncarbvinol {furfuryl
oleohol) i in most cases izhibvitory and paralytic. Ito dilute
nerelyzes the senszory nerves. This suggests that it

R4 kd

solution

has an anesthetic retion; however, due to its cxtreme insta=-
Sility it 18 of no practical value. 1o genersl it resembles
benzyl slcohol and represents an example where the physiolo-
clcal zetion of an orgenic comnound depends grestly upon the

side chaln rather than uron the nucleaas.

e

Z=marancarbinoel sets as & mild narcotie; wut, insomuch,
as it 1is far nmore toxic than mensyl alcohol it iz of no thers-

peatic velue. Iv rabbitszs, C.0 ge per Xilogran body welgnt

§3~3
0

in

&

produces & one to too hour sleep accumpanied by o decro

?ﬁ
o

-

frequeney of reoplretion and loering of body temperctbun

Larger dores czuse sslivetion, diuresis, and disrrhes. Jcath

-

Qoours o8 & result * dinabling of the respirvation centers an
. R 6
not Loceuse of any injury to the hoort .

Zeruroic zeld oy pyromuclic ccid is without specific cetion.
Awmilerly its saide ls very 1ﬁu1f” rent ne one can injeet intre-
venously into dogs 4 g» per kilogrom body wei ht without ob-
zerving eny chanzes.
ihese few wveports constitute a Lrief summory of the phar-
4. Cohn, Arch. CiBe. ?&*g; Pharmakel., &1, 40 (18%%); Lepine,
Compt, F6.lde SOCs ULOLas LLOBT] s o re

5. Ukubo, J. Pharii. Coe. Japan, Io. Bug, &9 ‘1Q27},
6. crdmeny, .Foh. exp. Pobl. Chabinekol, 48, =38 (1202).
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mecological ata which are gygiloble on the sinmply substituted
faren doerlv *iweg?, In tenzenc chemiatry the litersture is

renlets ith physioclogicol repori: on many type compoundsg

b
o
o
Fowd
-
ot
]
@
o
o
ke
23]
o
2

in furen chemlstry. This paucity of ine-
formation misht we attributed to one of two roasons, or pazv
2ibly . comsipution of bothe fipst, 1t has only beon in re-
cent yearo thet furen derivatives heve been avelloble in suffi-
clent guontities to permit extensive studies. “his has been
mede nossible by the commercisl production of furfural fﬁ&m
oat hulls, so that todsy furfurel iz ons of the cheapent al-
dehyde=z on the narkctl, gcond, Turan compounds are vVery un-
=table, senerally speaking. fhis Teceb in itself would tend
to diassusde workers into more hopeful fields. the furon nuce
leur 1z also very =sensitive to mincral -cids.

the chemictry of an hes long been of major intoreot
in this laborotory as a pert of the pro lem on the utilization
of . agricultural woete. It 1o only netursl thet pert of the
oK hos gc260n¢k ned dth the synthenls of compounds “hich

were hoped to e of physiolos whose Taron derivo-

5 Hadd
il
fyed
et
e
o
o
»

tives ere patternsd altor comrounts that wers knoun to be of
une of the most widely known local cnestheties is procaine
or the hydrochloride of B-diethyleminoethyl ¢ster of p=-anino-

7. & more debeiled bibliography pertsining to the physiological
aection of complex furen derivativer cen be Tound in the

of doctorsl ﬁuﬁwea entztleﬁ ‘Furfural snd Some of it Deriveaw
tives”, “hese we published st rova  tate College by newlett

<

in 1820, wvickey in lvu and +#rown in 1950.



benzoic reid. Secause the relsted compounds without the p-amino
grouping heve eonsidereble loeal ancsthebtic setion, and beeause
of the kuown inherent difficulties in introducing & free amino
grouy in the furan mucleus, studies were mede on compounds with-
out any &nino group attsched to the nucleus, such az P-diethyl-
amincethyl Z2~furoate. The series of comrounds tested ineluded
the corresponding ester of Z-furylacrylic acid z=nd the benzyl
gsters of the same two seidss. The benzyl esters were spnarently
without netion. +the AB=-diethylaninoethylester of I-furylacrylic
acid has about seventy five per cent of the asctivity of B=diethyl=
aminoethylioenzoate, and the corresponding ster of Z~fureic scid
hos only perceptibls &atiana. this observotion was somewhat sur-
prising ez Yarm, in unpublished work, had shown ethyl I-Turoate
‘to have aprreciable cotion. & possible explanstion for this ano-
maly may be found in Ksmm's hypothesie for the aminowestor clucs
of local auzesthetics which states that the carbonyl .vourn of
the c¢obor mmst be attached to sn uncoiureted atom®. It is
true, im this cese, Lhat the carbonyl . roup is attached to an
unscturated ston but the uncoturation is not & simple ethylenic
double bond.

Hdaving determined that certuln furven derivatives vere
mildé locul snesthetics, it seemed of intercst to detormine
whether or not & like correlation could be made with snother

o OGilman snd Pickens, J. ‘m. Chem. 0C., 47, 245 (1925)
9. Kamm, J. Am. Chem. S0c., 42, 100 I¢NQT”



-]l

physiological action: namely, hypnotic properties of mixed ke-
toness Lcebtophenons shows definite sction in large dones and so
was selected oo the parent comround. Four compounds wore pre=
pared and tented: 2Ze-icetylfuran, Z~furyl-2-pyrryl ksione, 2«
furyl-E~thienyl kelone, and Z-bencoylfuren. ‘the pyrrole deri-

ative produced & definite hyprnoois in large dozen, vwhile the
remeinier of the comrounds were very t@xiolg. the rasults of
this study indicate that the phenyl and pyrryl nuelel arc nsc—

essary for the hypnotic setion; whercas, ‘he furyl and thienyl
miclel orrarently inhibit thio property. One explenation for
this bchaviour involves the superearomatlic propertics of furan

nd thiawheﬂall. srom these reozults one might conclude that
the introduction of 2 superegromstic nmucleus into o ketons
Giminishes or ev.n destroys the hypnolic cction. However, such
& econclusion cennot be drawn until o grecter number of comrounds
has been bested. It i1s gignificent that the fursn and thiophene
comr ounds which were tested for loenl anesthecsis re less ef~
fective than thelr phenyl send »yrryl analaggg.

Beold theze fursn comrounds possecsing more or less desi-
ravle physiole-ic: 1 properties, there arse certrin other deriva=-
Ctives which have very disagreesble ccbion on mes. hese prop=
ertiss may bs rouchly cla-sifled e veniecunts, lachrymators
and stermuiotors. /5~Ch1@r@§thyl~5-furfar§l sulfide, £2,5=dinitro-
furen, ond S=~chlorvonmethyl=i-furzldehyde are vesicents. Turovl

chiloride, b-chlorofurcvl chloride and S~chloromethyliuron are

1. CGilmen, Hove and Dickey, Hec. Lrave. chime, Dz, 498 (18ud
1l. ¢cilmen and Towne, lec. trav. chim., oi, LOBE {1968,
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“]lE-

very irritsnt to the mucous membrens of the eyes, nose and
throat. Towdered Z~furolec :eid is irritsting 1o mucous mem-
brane snd has distinet sneeze-provoking prwpartieslg.

Carly attenmpts in thiz lavoratory to vrepare furan arseni-

l"”. Later Wor“mrglé, to whom were made

cals were not successful
availacle o report of the unpublished work of Cilman and Kirke-
satrick, were more successful and sceured Turylarsincs.
comnounds are very unstable and reculre pressurce of 0.1 mm.

vefore they can oe dietilled dthout decomposition. ‘Thysioclo-

offensive and extremely toxzic. .ork is

glecally, Lhsy zre vor
sein, conlimied o other Jerivetives which nil_ ht posszess velu=-
¢ propoerties in wmedicine.

iz the courve of the comprehensive investl.ustion of furan

L3

and it Jerivetives belng underisken in this laborsiory it be=-
cemy ovident that furantetrs ru@x”lic aeid and the otlhier noly=-
basle furwn aclds would ne exceedingly veluancle comrmounds for

clonring up casco of suecstionable origntalion. ‘hen ﬁﬁtterlﬁ

n his work on diketoadiple ccids, chenced to p epare Z,0,5~
furentricarboxylic zecid, it azpreared thet here by anslogy was

a possible expedient way to prepars the desired furan tetracar-
boxylic aelds. ith this in mind, dioxalsuccinic ¢ster wus
poepsred secordin, o utter's dir&ctianmlﬁ and subjooted to

Ba

ring closures ‘“Ths resuliing tetrocarvethoxzyM™aran on gcid hy=-

Ze ildgh, Hewlett and Dickey, lowa tete Coll. 1. Zei., 6,
1 ¥ A 1 RV A I - T
lo. 11“f~ snd Rirkpatrick, Co 4., 28, €714 (19254).
3-.‘;;. iowve and ;.;uul}.v(}ix, o w .»7"1-: {IYCY!}QWQG" 5’?, 1081 {1‘;;23}'
5. oatter, sun., 499, 47 TI9UZT. -
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It a?naﬁrcs that this divesie zeid in the form of itn e-ter
shonld amﬂﬁﬁgo nucloar substitution with extreme ecse becauss
there ave two d-positions svailable and A-positions sre very
r&aetive.r sut & puttper of attempled nitrations were cavyrisd

ont ueing ¢ vwide

i

veng e 0F severity of experimental conditionz.

Sither no ronetion occurred or the furen mueleunr was ruptured

By oxidotion rosulting In the Tormntion of ozaelle acid. In

the ceue of halojsnstion, »here wmore sbremiour confitions may

be gnploved without apczd'wnfi g ores Rdows

dimethyl o,4~Tursndicoriozyleote w o found
. . D ;

tion in o seslad tute at 1607 in the chrence of a wolvent to
. Y . 1l¢

give 2 compound of undetermined struecture. ‘mrtper ™ who

checked & noprt of the expeorimentsl work, offsred & possiy

grnlonction Jor Lhoose anomaloun resulls.

1%, Surtner, UDocloral Llscertation, lows itale folleze,
18585 pe 49=-51.



Freparation of dsaiao”alaceulc ;gter

o o one~liter velloon Plock

7o Lo 106D mole) of freshly
Gintilled gthyl oxalate and 2¢0 cc. of dry cther were mixced.
vo this solution wers added 11.5 .o (0.5 atom) of sodium in the
form of wire. whe Tlosk w o avie Cs&? to & Lnorr reflux con-
denser ond cooled bolow room tempersiure by ncans of a valcr

hath. 90 the cold -olution, 2¢0 cec. {roushly & moles) of

rapidly fron the top of tlhe con-

in & very Tew mimuies and it woo
alveys nece:s v ry Lo have an lce=salt sath reedy nrior to the

RS SRLE AN VRS Laosnon s the Toom hicel

p)

Tormed complelely covered the surfsce of vhe Liouid, the ice
beth wes applied to the Tleske of Lhis wa- ot done i the
initisl stege. of Lhe mocetion, 1t procseded vory violently

snd soon wos beyoud control.

it neee sayy Lo controel the rate of re-

action Tor tuenty minutes or even longer. rinally -.en the
recetion hins subsided, the moterial wens permitted to cool and

n orgn e colored

separabted., Thls was filtered and enisd

gave 70 peo of the pale yellow

“?:5

was o vield of Toh. Tleldp as

the avercge runs Lave TU«75%.

Yoo mueh care could oot be exercised in thioc preparation.
in the honds of inexperienced chenists seversl serioucs fires
ocourved. CNuse Were couased by pleces of sodlum selng carried

£

up in the etbier vapor and oul ithe reflux tube into tue ice bathe.

L,
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czubion it seemed sdvanbageousz to cover the ice

et
£
kS

bath =with = dry tovel.

oy o8 " R T
i sloueceinic Uster

In o typiecel synthesis, €8 g. {Ue41 mole) of sodiooxala~

cebic eotor s nuepoended in 200 ce. culoroform and cooled

Ty

¢ P o £ % . N . SR R, oy % o
fnen, graduslily, & zolution of 4 gZ.
AP ST Y I ey s f e g LT A ! P UV WO SRS S O Y
(Uel mois] of ronine in 80 ce. of chlorciorm wes adoed with
efficient stirrinsg. ‘Yhe brouaine color dissmoeared ilmmedlately.

vron the cddéition of 211 the bromine, the Tlusk

one hour. vThe resction product was Tiltered to remove the un-
cheysed ester end sodlium sromises  2he filirste won then sva~
porated on the bob nlote Lo one~third of its original volume.

ufficient ether ves @ dded ao thaot the solvent loyer vould be

li-hter thaa the sguecus layer, ant the solution was extracted

the lost treces of inorganic

saltz. The uncer leysr wes dried over ol lelium chiloride aaod
the c”LﬁiulaLm—»buuﬁ mixture eveporated, he rosnidue, g yellow

pil, auickly soliditlied,. to & errotel msal. the

presence of any nolstuve soparently prevented the cerystellizo-

tiow. ‘the ory woshed with cold other:

from these mother licuors two mors crops of erystals could be

procured, & yield of .8 g. or H6n, of dioxuelsuccinnic czter,

o ey . P g T 0 .y - -4 * - b 3 he s
nelting abt 887, wae cegoursd, which agreed with -utter’'s

o

%

In order



succinie crter, the following enolizstion smu-t oceur:

CooR CO0R GOtk %Qﬁﬁ %ﬁﬁﬁ
O B~C it G—0 BOGCw (=000
l {
2 + Br,= —3 -]
“ 2 l Hp0,
C-0lia C=0  €=0 C G ROGC=0, S=COOR
| COUR CH O COOR U

COOR cogR Coor
2 solution of 18 g. 10,05 mole) of dioxalsuceinie ecter

weze prepured in o0 cec. of concentrated mulfuric smeid with
cooling. whe temperature was not permitted to rise aove
50° as the resulbing vsbter wes sensliive to strong mineral
aclds et higher tomperstures. 7The flask wes then protected
from the atnosphere LY means of a calelum chloride fube, and
placed in the ice Lox for fifleen hours. 1t the end of this
time the derk colored gcyrup was moured on ice snd a white Qil

separeted which soon solidifieds. whis wes the crude tebtra-
carbethogyfuron. It wos filtered and weshed with ice~co0ld
water. urpon crystelliszsotion tulee from sleohol, the com-ound
wasn zmecured pure for enalysios, melling sharnly ot 529, he
yield wes 11.6 & 0v 845 of the theoreticsl. Helchsteln and
eo~war£e?31ﬁ secused o melting point of uf.ﬁ after diztilla-~
tion under reduced nressure and seversl orystellizetions from
aleohol. Ileutrel equivalent: ecaled., 89.05 fou=wd, 1.1 and

G0

, 20 N s s
~nale valed. Tor O3ghlenlgt ©, 50985 1, 5.628. round:

20, wvhe suthor is indebted to rre He e Oatlfield for this



-1e-

Preparvation of rarantetracarboxylie Acid

Ten ;roms {0.028 mole) of tebracarbethioxyfuran was heated
to geutle reflux with 20 ec, of 20% hydrochloric acid in a
smell round-bottomed Tlask. neating was continued until the
0ll dyoplsis digappcored, o proeess wialch ususlly required
from Your to 2ix hours. 1f aiter this time the hydrolysis wa
not complete, o few cc. of concentroted hydrochloric seld were
added and the healing was continued. ‘the solution wss then
chilled in an iﬁ&';mlﬁ beth; ususlly cerystals sepesrsted at

nscessery to eveporste the solu-

L

this noiant. L zot, it

4

tion under reduced pressure and then to plsee it in the ice
boz.e & guantitetive yileld of the crude seid weas secursd
which melted atv Eﬁﬁa* 1t wae very osoluble in oater aﬁd al=
eohol snd only slightly soluble in benzene snd acetone. Two
cry-tallicetions from water with the aid of decolorizing car-
bon ralsed the melling vnoint to ﬁé?a, the value reported by
Reichatai&lﬁ, Heutral %quivzleut. caled., 61; Tound, 63.0
end €2e7.

Anal. Caled. for Cglig0g: G, 99.55; !, l.64. Found:
O, 89,15 and 40,023 i, 1.60 and 1l.88.

The ester could ne hydrolyzed by bolling with water
under reflux Tor 7£ hourg, but neiither of these two proce=
aures was umpimiweﬁary for the production of large guanti-
ties of the polybasic reld which were neceassery for ths
studies on L,4-Turendicarboxylie acld. For this purposs

it was convendent to hydrolyze the ¢oter in one-halfl mole



runs. the ester wes velfluxed with 0O ce. of 205 hydrochlorie
geid for six hourc. Yhen 100 ce. of concentrated hydrochlerice
geid and 100 cc. of acetic ncid were added and the refluxing
wen conbimzed for snothery six hours. tThe solution wan transe-
Perred to & Claicen flask and three~fourths of the =solvent
distillsd sway at atmospheric nressure; the romainder wasz ro-
moved under reduced pressure, lesving a cusntitative yield of

he erude furantetracarboxylic geid, which was sufficiently
zood for decarboxylation.

At first, meny stiterpis were made to hydrolyze the ester
by mosns of an &lﬁﬁllﬂﬂ reegent.  “his apnocared to be the nmoast
desireole method due to the inhevent sensitivity of the furan

nucleus toward ainersl secid treatment. In essch cone the eoter
vias cuecessfully seponified to the «alt hut in no ge-e could

the Tree ecid be liberrted uron trectment with strone seid.

Sy

#eom thio setlon, it o vident that the mono-glkali naltb

e
]

of Tursntetracernoxylic acld wan & vary sta le commound. Ghese
findin e were in comnlete sccord with the findings of Reichsteln

In & typicel experiment, £5.7 g. (U.078 mole) of tetracar-
bethozyfuran vwas finely powdersd and suspended in an eguivelent
anount of absolute zleocholic sodium hvdroxide solution in o
small balloon flask. The ¢ster was saponified immedictaly and
it was stirred well to insure complete veceotion. Il was then
filtered end the selt driede The dry nowder was dissolved in

as 1ittle water acs was nscessary and the flesk was eooled in

an lce beth; the solution was aclidifisd with hydroechlorie acid



-0

and o precipitate cetiled out. It wpe filtered and orystal=~
lized azeversl times from water, vielding vhite crystals whieh
melted with decomposzition ot £07°,  the selt wes incoluble in
all orgsenle solvents and only speripgly soluble in ~ater.
inels Celeds Tor Cgiigleiar C, 06,005 %, 1.1%. Jound:

. e e we e s .
Ty 682 snd 2BB) 1, Leod znd 1.D7.

Concerning the rursutricarboxylic Acids

Preliminery cxperiments to secure the 2,3,4-Turantricar-
rlic seld by rewovin, one molecule of carbon dioxide from
farantetrecarboxyliec acid were not suecscssgful. efore further
work could be started, Relichsteln and ca«wax&&rgl& published
& report of identienl experiments. They showsd that the trie-
basic neid which they secured by decarboxylation and called
2yid=furentricarboxylic aeld woas identical with the acid

15

which mtter™ prepared by ring closure and had assizned the

structure 2,¢,5~furantricarboxylic aeid.,. Helichsteln and
Criicsner £1 later showed utter to be incorrect, by aynthesi-
zing 2,%,0~Turantricarboxylic geld, a comround which was not

identiczl with outter's acld.e Aith this acid, 211 of the

sible furencorboxylie ucifsz have been prepared,

Preporation of ., 4-turandicorboxylic fcild

If the hypothesis ng true thet A=-cor

more cesily removed from & furan nueloun than

then 1t 1g evidani that the decorboxyloation of fum

21l. ielchstein end Urlssner, Jelv. Chim. Zcta., 1€, BBS (1953).




&%
- ] -

boxylic scid should give the hitherto unknown &, 4-furandicar-
boxvlic acld. xperiments veriflied the hypothesis.

in & large pyrex test bube wes placed 15 go {0,061 mole)
of the crude tetra~-scid. This tube had sir tight connections
to & confenser, the outlet of which was aittached to g eudio~
meter 5o that the volume of carbon dioxide evolved could be
roughly measured. Vhen all s in readincss, the pyrex ftube
containing the compound wre hested in & metal bath to 280°,
ATter the culculated volume for two egulvalent:s of carhbon
dioxide had been displaced, the heating was storped. 7TYhe re-
sidue was then zublimed Tor éﬁ'minntef at 2%60 under o mu.
precosurs, L 6075 yield, or 5.5 g., of &,4=fursndicarboxvlie
acid could »e reomoved from the we llﬂ of the test tube. vhis

s ] 3 e :0 1
crude neid nelted a2t 209 but when purified by several cry-

stellizetions from vater the melting polint was raised to
o ?3
215=-216". The acid was ruite soluble in water. Heutrsl

eyuivalent: caled., 78.0; Tound, 77.9 and 78.%5.

§§§§. ugaled. for $5§4$5: C, 46.15; 7, £.88. round:
Uy 46627 and 46,445 i, 2.4 and £.058.

dorbthy of mention iz the fact that the same diseid was
secured from the decarboxylation of the monosodium salt of
furenbetracarbozylic acid. ‘the procedure in this case was
mach simpleyr than thaet used previously, but the method was

2ly praciical in smellezized rans. In g side-arm test

&Y

22, leichoteln reported 217-218° upon erystallization from
anluzole.



e {0007 mols) of the =zelt, connecting the
side=srn to & endiometer. ‘the comnound 2o then hezted in a

i as i @ . . ,
metsl Lath to Z80-0C07 until spproximat:ly two e

2
e
<
st
=
or
4
i

3

carbon dloxids wore driven off. Phe residus wes boiled
t

%
Forde
o
=3

iilute sodium hydroxide ond trected with decolorizging cabon,
filtered hot, cooled, and aseidifiesd. Crystals of o é~furan=~
dicerboxylic seld separated in a yic¢ld of 7053, vhich when

dried melted ot 213-214°,

"g?&éi@ﬁ of B=iuroic iecid

A owiell distilletlion Vlask wes seb up with & luss tube lead-
ing; to withirn oue iueil of the botbom. the zide=arm woo conie

nected to too Urlemmeyer Tlasks vhich were Titted to acl as an

ok

P2y

abcorpilon lralne fJen ¢c. of cruds Loy boase ond .8 gl of
copper brouse cerc plesced luo the flasik,. In sach of the ab-
gorption [lesks was placed 25 ec. of dilute sodlum hydrozride.

“he aspperatus wos connoecled for operstion after the lass tubve

adjusted so lhet it 25 Just shove the suxfoce of the 1icuid

b Lhs apra
the sublimsd zeild inbo the alksline solution. ithie flasi wes

heated ln o noted seth to 285° at whleh poiut the evolution of
carbon diczide bhegaun. The temporsture was reized pradunlly to
2759 ov. 1 period of forty mimites and wss then stopred. The.

sodiun bydroxide golution was wacshed well with cther to removs

any tov sase, seidified with hydroehloric acid, and the result-



ing solation cooled and axtrocted with ether. After the

gther solution had been dried over sodium sulphate, the =zol-

ke

vent wan eveporcted to sive 0.7 g. of 3-Turoic acid, which is

2 yield of €58%. The scid was cryotalliced twiece from water

an? melbed ot 120-1217. sn authen~

tic sammle of B-furoic

ubstitublon desciions of o, 4~Mrendicarvoxylic icid

it was demonstrebed previously that micleay substitaution
products of furen acids, were, in many cascz, prepared with less
difficulty if ester werivetives were chosen as sterting materi-

L

1s°v. seeorilngly, the dimethyl L,é~furn“ﬁle rboxylate was

o

synthesized; incidental to this syntheszis,

the preparation

Or wecuroomsthoxy=4=carboxy{uran.

Preparvation of Dimethyl 3, 4-Furandicsrboxylat

Jry hydrogen chloride —as bubbled iInto ¢ solution of 5.8 g.

{0008 mola) of the dibasic zeid in the loast possivle amount

£}

ol absolute methanol. After three hours the ~olution wasz pour=

L8

4 on cracked ice vhereunon a white eryveterlline maeterial sepn
reoted.s It wao fllitered ond weshed with cold sodium bicerhonate
solutiom. fThe filtrrte and werhines were extrocted with ethers
the ether layer wao washed with rcodium bilearbonnte and drled

over sodium ulnhnte. Afler the rawovel of the golvert, the

O
e
"
)
s
o
S
Boad
e
o
Jost
o,
£ ‘X
on

and eonmuinad ith the fircot erystals 4 [ ive

8.6 £ 0F the o-ter, melbing ot 469, hic v 1dentienl iith



the volue reported by veichsteoint®. reutrel equivalent: caled.,

923 found, 21.7 &nd SZ.6.

‘nal. Caled. Tor Cglighs : G, 58,163 1, 4.08. round: C,
B2 e473 He 4452

In preliminary runs of enterification, ths ascld wos reflux-
ed with & mixture of methanol end sulfuric seids. In every casge
a compound resulted which melted at 122° when pure and it wan
not PB~furoic secid. inalysis showed it to be S=~carbomethoxry-
d=conrboxyiurand in other words, eszterification had affected
only one of the cerboxyl groups. Heutral egulvalent: caled.,
1703 found, 175.

somle Caleds for Celghyg @0 C, 4%.415 I, .52, round: €,

49.60; . G.72.

sityations of J,4-Muvandicarvoxylic icid and its

2)e Into g =small three~necked flzsk equipred with =

mereury -eal stirrer and o low temmernturcs themsometer wns

o

placed &8 cc. of seetic anhydride. It wen cooled to <57 and

o

-~

1‘,3 o
SO

Lo

yi Puming nitric seid vun added dropyize to the stirred
-, A

¢

. o o , s
solution, maintsining the tempercturs ot -107 to -15%.  Five

"

crams (0082 mole) of the furan scid ey added in swmall pop-

tiong, “hiioch occacioned no hrat effect. Sbirrins oan conbimiw
ed for an hour and the rerction product was filtered cold.
the precinitate wons erystalliczed from watey, molted at 21%9,
wag free of nitrogen and gave no devreszion in melting nolnt

a
%

nixed

b2
B
b
4
b
=

with the sterting meterigl., this mame proof ware

uzsed in &ll cooes below where the product wos zeid to be idens~



a9 o

FAde e m o epw s oy e £
GLAST TULRS wWong sl

Tlask, 12 z. {0G.07 mole) of

cedid was added slowly to 90 ce. of

e

fuming =mlfurie

zeid, ecoled to 0%, whe resulting solution v

permitted to

gtend in the cold for 18 haurse dhe Tlask w then eoolsd o

s . PO . o - . 3 3 P P .
«157 and &0 ce. of Duming nitric cid wno cdded =lowly, nocver

) . . o " . .
lettiang the tempersture rilae sbove -8 o It wso stirred Tor one

nour and poured on ersvked ice. The solution wes

eiznt times with ether and the ether colutlon was
with water and dried over zodinm silrhetes The nolvent wosg
evanorsted and the lac! trsces were vomoved under reduceld nres-
sure (20 mmae). Thio crude moterial meltod =% 959 to 105°, upon
erystullization from water 1t melted sharply at 101°%, . mixed
melbling noint deternipation with oxslic veid choved no depres=-
aion. lementery snalysic of the com ound pave & negetive ni-
tro en test and its wwter solution wes nceld nd ave a precipi-~
tote vith *&ipiam chloride.

C}e

smedl amount ol d,4~Turanilearhoxyvlic zeld was odde

P

ed Lo 20 co. of poncentrated ity

o
fa

ke

salide At Uiret there was

1noe zism of reaction but osfber twantly ~dnutes thoere

evolution of zo=. ~fter two hours ¢ few oryetels were loolated

which nroved to be the sterting campound. 'the T10s

£
i T

nested on o wvater seth for two hours. Oxalle soild and o,4=-furax

dicarboxyliic seid seve sevoroied from the cerystals secured on



nltrate snd salfuriec ceid to effect nitrotion. Five grans

added to &6 g.o of sulfurie

I 4 2 e, PR B - L s A . ~ 4 £ A ot
acid in small portions with wut slisht heot effect. 7

tion, 4 2. {(Ce04 mole)] of Tinsly powdsrol

sdded, & Tow crystals ot o time. It w2 then hested for two
hours st 60-70° una poured on erushed ice, whereupon 2 colid

“i*“"ic soeids

cotad »no oo cavrier

of nmevreuric nitrotc. ATter seven honrs, the 4l

recovered unche

£¥. Other

gi~r-olved lo e suldable solvent ond bHe nitrstited with concontroe

aran (0088 mole) of o, 4=-furandicorboxy=

t
lic poid as discolved in 40 co. of meetone. Thins wog odded to

stirrer. ‘hs suspension wans
sion wos then noured on ice
ware identified az the orisinsl

Lion

{.\;}. :{lt ifE;Tﬁ :”Li’t.

sroun secomes Al¥Ticult dne

"y A - PR o L Y
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ted somewhst by ssterificuition of the scid groups, thoersby re-
ducing the clectro-negativity
zolution of 2.8 g. (0.012) of dimethyl 4,4~fursndicar-

hoxrlote In § ce. of scetie anmh

jo.
e
o
]
w
f"“‘
jor
&

was prepared.  Tn oa small

three=necked Tlosk equipned with o stirrer znd & pentane ther-

mometer 16 ¢c. of acetic avhydride was iunlroduced and cooled

to ~l§a. To thlis, 8 cce. of funming nitric acld vos addsd cauw

tiously, kes-ing the temperature below ~lOQ. The solution of the
r vas added dropwlse with stirring, which was contimued for

one hour after all the oxter wae rdded. Yhere was no hest ef-

fect noticeable. ‘'the rezction product wes poured on ice snd

then the solution wes brought almost to neutral with slkall,

This homogensous mixture wes extracted well with ethsr and to

he other extrzoet was added about 10 ec. of myridine znd then

nlaced in the lece box Tor ten Loura. ‘fhe

2olvent s evaporcted znd the oll vesx seidified. this acl

~

solution wves oxbtrascied cbther and the gthor seolution dried

e
Ty

ov.T dium sulphates. Upon romovel of the =olvent and the las
traces of gcctie acld under rediuced vrassurc, there was obtoined
& omell smount of solid which unon purificstion was found to be
the unreacted extor, melting point 46°,

h). Geven grams {0.028 mole) of the dicotor was added in
smell portions to L0 ce. of fuming sulfuric ccid contoined in s

small nitreting flack. The temperciurs

never periitited Lo
e .
rise acove § . ‘the solution warn then nlaced in s refrigerntor

, . . O L
for 18 hours, whercupon it was cooled to =18 and =8 ¢c. of



fuming nitric seid wss wdded dropwizse with stirrving, malntaine
\ O , yn .
ing the temperature belween -15° znd «10°.  ifter addition was

complete, the stirrin: wo continucd for one hour. The rTew

B

sciion mixiture wo. poured on ice and the resulting solulion

-

thoroughly extracted with ether snd the ether solution

E

et
oy

dried over sodiam culvhetes.  vigtilletion of the szolwent left
crystals whieh when purified, were identified as oxalic acid,
meltin at 1519 aad the anhydrous form at 1£¢ . FHizxed melting

R RS o v 2 o O
polnts vere not depressed.

&Y

Heating of the ester with concentrated sulfuric and nitrie

L. . . R n . ; .
weid: vor foury hours ot 70 Tailed to produce any chsnge in the

comround as 885% of the origlunl metericl vas recovevred.

i}« ‘mploying the method of rewvtﬁrg y B £« (Ua087 mole)
o the c¢ater s added to Yhe solution of U.LE ge of mercuric
nitrate 1a 20 ce. of nitric scid (spe g« lad}e It was then
stirsred for seven hours at 70-80°., “he solution was cooled

S
ke

,;
%

gxtrocted with ether; the ether extract wes wached well

T
4

b

with weler aud dried over =odium sulphste. ‘'the solvent was
evunorated, leaving a residue which melted at 46° and which
ave o mized melidng, volgt delermiusiion with dlmethyl |
furendlearboxyvlate melbing at the same nolnt.

Jie Dive grans {(0.027 mole) of the dicster was added a
little al @ time to 40 g. of mlfuric acld mainteining the
evoture ot 20°, . ddition of & £e (C.0Z mole} of finely
powdered notassium nitrate wes made to the stirred solution

over & period of 15 minutes. 7There was a slight heat effeet



and the solubion was stirred Tor one DouT.

£ 1, ,{,xg_

-

iziure, consiasting of 18 g. of

[ PP SN
Luming

nitric zold and <O o of acetie anhydride, e porepored iun ihe

usuael m

molutlion of 7 g. {(U.041 mole) of g=carbomstih-

]

oxy=d~carboxyfuran in 10 g of

acetic anhydride, w

0 .

slowly to b ing nixture at =3° to 5 . Upon sddition

there was syaiure chenge noticede whe resctlon wos
permitted to warm up to room btempereture oz the stirring v s
contimued for one houre ihe mixiure wos then poured om ice
né cxtracted with ¢ther. the ether solution was vwashed,
driecd over sodium sulphate apd the wolvent c¢vasporsied, leoavs
ing six greme of crystsls which, vwhen crystellized from agus
ous wleohol, melted at 122-125°%. they were identified as the

unreuected vster-acid.

ol of  ,é~turandlicartorylic Leid snd its

Gje Uive grems (V.0L0 mole) of the .,4-furaniicar oxy-
lic weid oo dissolved in 100 co. of carbon itetrachlorids and
the solulion wes placed

Cith e moveury sesl silrrer,

condenser. vhe solution
not plate during the slow addition of .2 ge (U005 fole)

of bromine to the reactants. ‘the éarbaﬁ tetrachloride wos re~
Tluxed with stirring for four to five hours and then wus Per-

mitted to stand overnight. the greater portion of the solvent
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dje o solution of .7 . (Co02 mole) of dimebthyl &,4~

<.

in carbon betrachloride

ecuipned with & mercury seal stivr-

gmedl threo=pnecied Tlo

»

oy 18 T g e R ol
funnel, and & dopkins condenser. 3 the oolu=-

tlon wos brousht to the noint of gzentlie refluxis T

-

{C.00 nmole; of brozine &«

then stirred Tor one hour at the bolling temmeratures. the sol-

ant ich

cool alcohol cave r commound melting

et 469 which wor nroved to be the disster.

s B JOE N N e
Lhor olzed ron

FUNBI I 1 da
CHTTLIEn OUw

& 1

to 45

zeld.
“on tube were placed .7 z. {002 mole)

o e (% . 2 e

. ..
CHd i L & i

{UeUf mole) of bhromine. 5%

o e e 4 b 2 | S
furnace Tor 2ix hours at

the conte

comtalning &0 ¢co. of 105 81
hy rozide solution. It vas then refluxed until seponiticuiton
was complete, which rerulred svout three hours. the szld was

filterved and dried, end dirszolved in s little water as vose-

Dble., The solutlon oo geld!

showed Lo be

£j. Tnn ihe orly reaction

yd=Turandlcorboxylote and 2.5 e

(C.02 mole) of brouine were scalod in o pyrex tuve and hooled
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Jome pharmecologlcal reports on the simple derivative: of
furan nave been presenbed.
‘etracarbethoxvyfursn has been nrepered and from 1t Muran-
tetracarboxyliic zeid. 7Througsh decarboxylation of the latter
comnound, other furan scids have been iso

if?« 81 Frry oo
At EL

i:;.;

v Gyé~furendiceachorylic scid,

unxnovn divesic fursy zeld. 4 nore convenle

sypthesis of P=furoic acil ha: been Tencribe

Fuclenr aubotitution vescblionsg of d,4~furandiicarborylic
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gt=chlorodiphenyl ether.
A limitstion of the diphenyl ether mothod is thet ortho
su ntltuted ethers nave not undergone ring closure to cive

divencofuran cerivetives; this is rrobubly due to steric hin-

the 1=, 4~, &=, ond 9=-positions

. method which may prove of value in the synthesls of 4~

substituted dibenzofurans haes received only slight attention.

24 synthesized tetrahydirodibenzofuran by conden-

In 192¢ Ebel
sing ehlorocyelohexanone and solium phenolate; similarly 6-

methoxy=1,8,3,4=tetrehydrodibenzoluran vz prenared using the
sofium selt of gusiacol rather than vhenol. Ulnee it has re-
cently ween shoumn Lhst tetrashydrodibenzofuran derivotives may

he dehydrogenale by gans of sulfur or broaine to ;ive sub-

g
¥

stituted dibenvofurens®Y, it i: logic.

m

fod

to welieve thot thiz

metinod of synthosils could be ubillzed in proof of structure.

*

soposubstitution in Divenwofuran.

%

the constitution of divenzofuran is peculisr in that the
nuelous posnesses boo distinet conflieting dirvective influen-
cvn Tor nuclesy substitution rer ctions. the position assumed
by substituerts In nonosubstitution of dibenzofuran is ap-
perently governed not only vy the inherent charscteristics of

the molecule, due to the diphenyl Lond &nd the diphenyl cther

“bel, Helv. Chim. isctba., 12, 3 (1929).

. ek ez e V.
means of synthesizling eampounds

She
25. uilmah, “mith end Theney, J. fm. Chem. _oc., 87, 000 (193%)

*



linksge, and to experimental conditions, but slso by the type
of sntering group. Ipssmuch az the diphenyl hond favors the
1= and o=positions rud the divhenyl cther lipkege fovors the -
and 4-positions due to thelr strong o~, p~ directing influence,
it is nol marprisin. that the suboiitution re: ctions of divenzo-
furan asre hizshly coupetitive and enually as uncertain.

Lt prosent, there hog been no direct monosubstitution re-
section which involved the l=poslition. This appsarent anomely
cen possidbly be expluined by the sork of Zretscher
that the dipole moment of dibenzofuran indicates o larger oxy=-
sen &r.le tharn thet present in divhenyl ether. If this Le
correct, & lavge oxygen angle botween the two venuene rnuelel
would force the 1~ and 9-posltions close together, causing
steric hindrance and nrohibiting muelesr substitution in

theze positions.

£

“ecently ‘ehenter , prepared a monosulfonic scid by the

-

action of Tuwing =wwlfuric neid on E,2'-dihvdroxydiphenyl, and

the ~ulfonic pgrour Lo elther the I- or the 4-ponition.
It has been Tound thet sulfonetion of dlvensofuran ocours

with creat eoze end gives sxecllent yilslds. cillmen, mith and

cmtﬂl“lﬁgs nave proved thet the sulfonic zeld _roup entered in

the Z=-position. rhelr method of proof consisted in conversion

LBe B et”cher, Helv. Thys, iLcta., 2 265 (19z2¢9).
A ntbr, Jo prekt. Chetle, 1il, 31 (1951).
28. ilsﬁw, mith aag vatifeld, g. fme Chen. -oc., 56, 1412 (19:4).

mecomisege o




u{%&%n

of the scid to the sulfonyl chloride, the veduction of the acid
enloride, and ths replacenent of the resuliing sulfinic seld

sroup by iodine through the chloromercuri-compound. A Grignerd
reagent of the halide on carbonation gave an acid identieasl with

sedivensofursncarboxylic acid.

vonfirmatory evidence for the Z-position w secured DY

- the chloromercurie~zroup in the mercurial with bromine
to give 2ebdpromodibencofursn, the structure of thich was ecsteb-

liched by ring c¢losure. ince dibenzofuraen iz knosmn to undergo
prominction in the £-position, there is & vocgibility that the

bromo~comround wight have resulted sz o consecuence of iaitisl

clecvege of the mercuarial by hydrogen bromide te'@ive dinenzo=

fura- this o-sible difficulty -as avolded by synthesizing £-

chloromercuridibenzofuran Pron the known B-oromodibencofursn

[N

Y

Akiopvstpimt.

the vrignard resgent, snd shoving it to be identliesrl with

the mercurinl obbuined from the mulfonie zeoid.

Far)

Fluorinetion is upnknown snd there are wo Hnown fluorin
derivatives of dibenwofuran.

ﬁaffmsixtargg reported on the setion of phesphorus penta-
chloride on dibenzofurun and found that there was no rssction
when & nixture of the two substances wae hested in en open
vessel, bub after ten hours healing at 2289 in a 2ealed tube

there resulted & comround containing ehlorine. Whitmore and

9. Uoffmelster, inpn., 18¢, 211 (1871).



30

and Langlols alzo secured =z chlorodibenzofuran in repeating

this rTesction., 4he comround was later shown to be undoubtedly

Sephlorodizencofuren. wvirect chlovinstlion with therinv gan

led to ¢ fair vield of EZ-chlorodivenzofurcn, which was shown
to e identicel with an asuthentic specimen prepared by ring
@laaur%gl,

the firast definitely determined mueleay substitution pro-
duct of dibenzofuren woo I-bromodibenofuran. Baoyer and Kriﬁg@rl
brominated divenzofuran in carbon dlaulfile and estaclished the
position of the enturing group by sonverting the brono-comround
saeces ively through the Grignard reagent to the carooxylic seid,.
this zeld wes identical with the Z-dibensofurencsrboxylic acid
wvhiich, as weos mentioned previously, has been obtained vy ring
closure. HeComble snd co-workers coanfirmed this oroof by syn-
thesizing s=bromodibensofacan from & diphenyl sther derivetive.

- . R 31
Iodination of diteuzofuren gave Z~iododiberm:ofuran  « the

Crignerd resgent of the hZalide on curbonetion gave ihe £~ acid,.

I is duterenting to note Liwlt the iodo grour entered the E-

position regurdless of whether nitric zeid or mercuric chloride
JBE

FRIZDSI~Clas

sn scetyl deri-giive of dihenvofuren won Tirst nrenzred

53

by velewsky in the customary menner by treating & carbon di-

20, hitmore and Langloisz, J. Am. Chem. 350C., 55, 1520 (19.8).

31. UGllman, irown, Byw%ter'?ﬁ LirEpatriCk, J. 2m. Chem. S0Ca,
58, 247¢ {19%4). - -

T AN ”Iil thfl&i;ﬁ? Do B54-55.

6. Gelewsky, Ann., 264, 187 {1891).




sulfide zolutiocn of the compound with acetyl chloride snd al-
uminum ehloride. The position of this group wes not determined
but Culewsky nostuleted that the diphenyl cther linknge woo the

srenter orienting influence end rs o result assi;med Lhe stru-

%

cture of leacetyldiocen ofuren to the compound. Lleter faoyer and

1
Yrieger proved his zo

miion Lo be correct LDy oxidisin ik

geebyl dexivilive Lo the estiblliched Z-speld. the corrvespondl g

: . . 34
Z~penzoyldiven ofursn hes bYbeen prenared in liku MENDRET .

ons are ool evidence that the diphenyl ether

e
s}

theoe ot
Jinksa: e iz the ;rester direcbing influsnce in the molecule.
ywvzerwa, who revieved tine literasture on dibenzo-type compounds
found: "The 1sologues af ditenzofuvan do not strietly follow this
rule. In carbazole the predomincnt orienting influence is the
imino group corresponding to the oxygen linkage 1un dibenzofuran.
in nitrstion, halogenation, and sulfonation of fluorene and
flourenone subslitution involves those positions pars to the
diphenyl vond.s Very little has been done with nuclosr substi-~
tution of divenzothiophene, but the present status of the work

indicates ithat subatitultion taeles place gas in dibenzofu-an’.

MU0 06,

Huvenzofuren is one of the most easily nitreted compounds
in organle chemistry. o sclution of 11 in carbon tetrachleoride
or glacial acetic azcid wermed with an excess of Tuming nitric
&de corsche and tothe, ser., 41, 1940 (1908).

20, By: ter, poctoral uicser *“tion, lowa ctate Uollege 1934.
13 o l EBa



acld will ,ive an

Turen meliing at 182° with =

110°, 1o early workers, the constituti

source of dispute, and ¢

mixilure of isomurs,.

the grester orienting influence of ithe
the scld formed by reduction of the

nitrile

sandmeyer recotion to the and

identical with the id obteined by

furan, investigstors were satisfled in
of pnlirsilon Ze-nitrodiven. oTuran. 'the

however, invelideted

g=-divenvofurancevborylic zeid was

*

sgeured from nitrodibvenzofuran, by the

noints. Conclusive

182°

proof

in the melting isom

36

»

cuszsed previously

1y the S=-pocition of divenzofur: .,

ezceptlions to the gencral rale ithat the

today

t the nitro proup hed entersd the

nitro

Lrece of by-product vwhich mells

ons of

bely establiohed thot the nitmtlon product me

e A 2 5 T3 -
and ﬁstﬁﬁéé Plrst nltrated didvensofursn,

OXY 8N

widrolysis,
oxidetion of ameeiyldive

celling

SO

> th oy

not Ldenticnl with
method
&5 to Lhe position of thse

3, 4 2
¢r, offered by cullinsne™> was

it follows

Lo

fluence in the molecule is the sther linkage.

wridae.

L TOUD,

ol

at
meterialo

Laern doe-

and sug=

s=pozition due o

Zince

followed by a

Yy Er
ki

Oy

the neln product
moyer and nriegc
sho thet their

the socid

of mixed meliing
nitro group

o
t

dig=

wince monOnitration involves predominant~-

that thaere are

sate y directing in-

iodern electronic theory would lead ole to predict that

the

the main nroduct of nitrstion is the

S6« 1This theslis, p. 49,

oxy en bridge in dibensofuran is o=,

Sw=fderive

fLive.

p~ directing, vet

it was

feet

sug

at 110°

almost quantitative yleld of mozonitrodiben:zo-

was supnosedly

S

b

1



cested by Ro0hinson®’ that this enomslous orientation is the
recsullt of the route selceeted for the electromeric changes.

In & fuced homoeyelic aronatic nucleus sueh ss naphthalene and
phensnthirene, the same orlented eampganﬁ iz to e expected re-

gardlo s of the route tsken by clectromeric HOWQVCY,

the zitustion is 4dific¢c ent vwhen onc of the T 150 contalas

an odd nurwer of gtoms, end the vesulis oblalned in nitration

&2
e
@
[

accounted Jor by tho eleclromeric changs in the course

1 the route indicated (4 or 3):

“In 81l probadility bronminstlon iz & wmove facile process
than nitretion and can take advantage of @ cmaller degree of
polarizalion oceccurring morve frequently than the activetions of
grovter amplitude recuired to facilitate nitrastion, divenzo-
faran, therefore, is bromnated normaelly to give the E-bromo-
dibenzofuran®.

A by-product of wsual nitrotion resctions iz 2 so=called
izomeric mononitro ~erivetlive, which was first isclated by

torsche ond Dothe™ .  torasche ond fehaek@éa sug: exted that it

b2

37+ tallinene, J. Chen. 50C., 2565 (19324

1{/
&&. Dorsehe end Lchacks, Ler., 56, 2498 (19:3).



waa Benitrodivencofuran. vhe reoetiong on which they cased

their assuuption follows: S=acetenminodibenvoluran formed by

reductlon of the o=-nliro ‘erivetive and ccobtylation of the
guine produced, o nitretion end subueguent hydrolysis and re-
duction yields ¢ dismineg. this 1o sn orbho dismine for Lt com-
bines +rith henzil and phensnthraguinone to give quinoxaline
derivativess uence 1t mwst e o Z,0- or & o, 4=~disminodiben. o=
furan. orsche and  chacke ropluced the amino groun of the
nitrcamine by hydro.en and secured & nitrodibvenzofursn wiiich
they considered to ve identicel —ith the 110° melting compound.
fore recently Snllinﬁnagg has proposed that the isomer is
d=nitrodiben. ofuren, since Z-aitrodibencofuran had been syn-

thealzed vy ring cl@surege and had alszo Leen ovtained by sue~

Jorbe

cesclve hydrolysis end desminstion of o=scetanmino-o=nitrodi-

&9
»

benzorurar

Gilmen, ywater and Parker did not believe, in view

%

of thely knowled, c of dibenzofuran zs well as inforstion

avellaesle on subrtitution reoctions of more comnon Lenzenoid

P

typen, that the isomer voes orlented in the 4-pozition. they

sug,_ested lhot the perplexity existe gCouse previous in-

e . o AT A A o
vesti otors had ascumed thet the 1107 subrsotance was sn Ine

dividual compound. Accordin. ly, they zhowed v indiresct

-

methods that the suppossd isomeric nitrodivenvofuren melting

V ~0 , ;
avout 1107 contuined some 2-nitrodibensofuran.

saraLar ot

S8 drumberg, Loctoral Lissertation, Gﬁﬁﬁiﬁg@ﬁ, 19556,

40. ilman, sywster and Farker, i‘ e Uhen. 00, 57, 885 {1935).

41. .. term proposed Tor those re. ctions which 1involVe the replsce-
nment of hydrogsen by a metal ﬁa glve & true organduetallic coms
pound.
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farvi=trirhenyl~1

4 pe +

1dmex ¥ AT

- &y » s 4
sslts, ovrgunomet.

ey
T8l

i

aienzoiu

t

he mercurial to
1is holide

the pr

of bonz

snolithioum, =sodliunm,

-
metalation usuelly occurs with those nuclel

soterlstics, Gince 1t hzd been de=
woluran nonsens 3 4 r aronaticity
(&)
LEe {by claesvroe of 8=, 3=, 2 h=dibanzo-
coGs vl th hydrogen ehloride), 1t w8 Lo e ex-
sould metelote with relaltive surda
suneocsaful In effecting met: Lotion with
1hic com ounts end metnlse erouration of

with mercuric acelsle _eve 4-acetoxynercuri

he orientation was sotablished by convertin

the iodo comrourd; and the vrigns

o PhOoxy

4~dibenzoluranca y

opal

cerponstion yielded

ool sarbons -

»

e
a

e

Ty

=potaosium conronnd

& Zame 8

cid.

the

normal T,

SR )
PR )

aunel . sr monooubatitoution ranet!

sxclusively, it

thel melolotion occurred in the 4=-positiocn. evertheles s, it
oo ereecdingly weleone for it'“"0¥1? = s 07 acece 3 Lo the
phyrioclo leelly imnovtent 4= snd G-positionz.
igi'ore conolaering the disunsstitution rea-fion: of didbenzo-
farc s, it 2hodd be nienbioned the peeulier orienting 1=
luences of ditenzofuren cen be utliived In securing information

concerning

X " e Y
4ie Uilman ond ¥

some pronosed mechanlisms of nuecles

subst itution re-

[OUT, e Gheme 10Ce, 506, 1415 (1004} .
AR A S oo -




sebiops. Cince metolotion involves the 4-poaition; nitration,

Lion ont mlfonstion, the Z~poni-

It Res boen mroposed thet, in ifodicction by means of mercaric

followed

mechenisn peens unlikely for Youry has carried out this ree-
van and secured the d-lodo com-ound; where=

wadl oeeurred Lhe subastituent would have been

51 . s s .

« the mechanism vhich rroposcd nitrellon
occurring nrior to lodinstion hes likewlse beon rejected
the ease oF dibvenzofuran, for othervise g &= and not the obe-

served Zelododibvengofurcn would have resulted.

%o homonueclear disubstituted dibenzofuran Jerivative, re=-
sulbing fros dirvect nuel ar mubstlitution resetions, has been

Ea R 29

PR, 1 " P R T
noffmceliocter ontained & di-

reporved vith like

i
sulfonic geld Ly the cotlon of comcentroted zuliuric coid on diw-

to detoermine the rooition of the

o . . s i, i e s 2
sulfonic weld . rours. 7The aonooulfonic zeld seeured by Zehonter

tharvoush ring cloourse
Cllman, oulth od vetileld secured ¢ disuliconic zceld by sul-
fonatin ithe Z=~deri ective vwhich wes {dentlicol #1th the ooid ¢

teined in 2ecordince with »offmelsberte diree 1ons. 4y & re-




Seancid, they demonsirotsd thet the disulfonic zeld hed the two

sulfonic geid [ rouns in the £,8-positionsz.

,B=Uichloroditen.oiuan as obtained by paseling chlorine

ekl

inlo = solubion of dibencofMren in & suite ls solventd

the constitutlion of this compound was sstavnlished by 2 mixed

mell iay 2oint Setermingtlon with an authentie
by eCombie, tamemillssn an’ cerboroush™® throush ring closure.

oy o thet

the prosuct of dibroaination of

(-u

Lol reported by Joffmeiolor, was 2,8

“>rLUa§iihan:qu?&ﬁ28 with itodivg.

riche and . chocke were the Tir-t to prepare o discetyl-

end assumed 1t Lo be g L,8«devi olive. .ovk 1o

K1

thi» levoralory hos shown thelr assunption to be corrcct. the

melure of Lhe diccetylate-

and :aﬁgmku45 in & éiff-

Fo T aillie.
175 {(19i8)s




eret mmnner, they oxidized the derivative with chlorirated

lime and codiwm carbonste to glve a diacid. the dinmetlyl soter

of this dlecarboxyllc ecid, nrupsred by m.ang of diazomeihan

Tound to be ddentie 1 with an suthentie gpecimen of di-
methyl J,f=dibenzefurendicarsoxylate, the econstitutlion of —which
£

had teen estebvlished oy fucsing £,2'=dihydroxy-D,0'=disethyldi-

phenyl 7ith »inc chloride and successively oxidicing =2nd estor-

o
»uugﬁﬁ‘”éga

L
¥
i
o
¥4
O
3 {)
s
("*

:nsofuran yields on further nitrotliow in zceti

perozide vapour. The introduciion of the second ultro group

Qa
o
¥
*as”
t.« s
3
<
o

wap orisinally counslcers ve o rearrangonent unpara-

aie chenlatry, that of a nitro group shifting

to carbon aton in thoe ving, glviag a 5,86+

ran.  {ullinane a7 later disproved thiz by show-

ing the compound Lo e a Z,7-sulstituted compound. On re=-

ductio

on it vielded o diawine dilferert from &,7-dlaminocdi-

which, on replacceunent of the aniune groun by hy rogan,

e=nitrodiben-oturan. Jince voth nltro grouns w

T I T U 1 N TR U PP LR T PO, S T:
nuclearly subctituted as cnovn v Lhe f2iluze of Lhe comround

S

Lo Tors g sulnoxalin:s derivaillve, 11 followed thet the dinitro

comnound vwes o C,7-derivetive. ! only ve-

setion =0 far obhri; secon’ groun enters the

FlsT.  0C. Japan, oo, 87 [190E)
AT




unsubziituted benzene ring in ¢ nosition unl

in monosy ostitation. 1t oo ooe

nitro Jroup orierits nomally Secruse the poritive Tield of the

firet nitro group inhinits any clectromeric changer Iron pass-

vdmetslation io divencofuren is wesbt realived with n-rutyl-
sodium to Jive o 4,8=d1iz0dio derivatlives, uUilmin and Young
were able Lo nrove the constitution of this compound by methyla-
ting it with dimethyl saliote ord cowparing the resulting pro-
duct with an cuthentic wecimen of 4,6-dinethyldivenzofuran,
VR .. 4B e A4 e . - .
sy thezized by ring closure o srom the dicodium comround ther
has been Obntolned 4,&=-di-~iododivencofurun, 4,¢~dibensofurandi-

curboxylic seld, snd 4,6-dihyiroxydiibenzofu.

“heze replooce=

ment cesctlons w111 undoubtedly be of connidrralle inmvortince

1 e

to future voriters as they make wyellable compounds with sub-

o

stituents in the biolo iceully lmrortint 4=~ snd €-vositicns.

DISUBERTTUTI UL I UNLIEY GROUF ;.

Homonueleor

sxeeedingly littls rit has been reported on substitution

of diberncofuran derlvotives which inveolve the slready substi-

tuted Denwene Tim .

sing menbion has becon mede of the vork

PP P 38 , P
of Jorsche and ‘chacke who nitested S-dlacetaminodivensofurs
and secured o product whieh on hydrolysis and reduction furne
47, Gilman end Young, J. s, Chem. oc., 57, 1121 flqu}.

48, ugel and Siindo, Jo PHami. _oc. Jopax, sé 149 (1924
JCo e, 28, 790 (T9557].




ished an ortho dizmine. Thisc wes stoted by ﬁulliﬁanagg to e

F.4~Ciaminodivenzofuran on the basels of & stotement vy the

previous authors thot elimination of the amino group Trom the
ahove nitroamipo derivative gave a nitrodibenzofuran melting

0 . . . . . 39
st 110 o llovever, this comound

has besn chown LY Brumberg
in & publicetion, only recently availatle, %ﬁ melt at lﬁ&o, and
he establizhed the constitution of the comround oo follows:
The amine Tormed on reduction won dlazotiszed, and the digeconium
group replaced by the cyano group. Uhe cruds nitrile wao Then
hydrolyzed to [ive the kinown Z-dibenzofurancarvoxylic acld.
this nroved conclusively that the compound as a 2}a~§@rivati#e.
vhis hos been confirmed in another menncr and will be described
in the experimentsl part of this thesis.

rominetion of Euaiac&taminoﬁibeﬁzﬁfuféﬁ vielded a product
hich on hydrolysis save Z«anino-d=-bromodivenzofuran. . ~mination
of this comround 1n & seanled tube furnished the known 2,9~di-
-aminodibenszofuran; and, likewise, on diaszotization and replace-
ment vy hydrogen there was obtalined S-~bromodibenzofuran.  ii-
tretlon pave o similarly orienited derivetives. IV ls signifi-
cant thot l=substituted produets have wob been lsolated Trom
gither niiretion or brominetion of the zecetylaited Z~amino di-
benzofurair. Jdowever, 1t is not eltogether unlikely that Tiey

?}?‘
oceur in view of the low vields r&poxieé“l

of the Z,é-1comcr.
sork in this laboreiory indicates thel 4d—acetamlnndisen o=
furen undery,oos nomonucleer substitution on bromination to give

lebrono~4=acctamninodisenzoluren.  The prosodibensofuren secured



frou the bromo-scebtemino comround docg not gorrespond with any
of the three previously deseribed icomers. Likewise 4-methoxy-
divenwofuran dirvects dbronine to the =seme wosition. Slthough a

bromine stom in elther the 1~ or S~position would satlsfly these

Lol oogervitions, 8 subotitution in the 9=-pocsition ou

&

N e e o T g oy - Ay 3 . .
be hishly renote. It has sloo been observed thet the counling

*

4~hydroxydiibensolu
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l=phenylazo=~d=hydrozy iibonzofuTan .

. . o . 50 .
It wes found oy Tetematsu ond Xubote that the action of

1d
of

e R ey g -, w o - o P LI, s . % .
bronine on o-hydroxydibenrzo uran feve ns o main nrpoiuct, E~bromo=-

o By - won E e
this comround as

“he eomabitetion of

it Yo be identicel with the compound
secured by replecing the anino groun of E~bromo-i=-aminodibenszo=

furen 5 the hydroxyl .roop throu h the diazonium resction. In

*“Dd
o

2 1llkxe mosner Mr. Po 2. Van Ess has proved the structure of the
brono=I-hydroxydinenzofuren obleined »y the brouiration of 2~

hydroxydivenzofuran. ie found ths

=
ok
[ad
o
3

Sebrone=-2=nydroxydie

benzofuran Ly comparison with the known comnound resulting from
the diszotizsiion of Zegnino~ -bromodivenzofuran and subsecuent
replacement of the diazonium group by the hydroxyl zroun.
3k . 39 . n Ay & . L e gty o ek = - -3 . 2

Srumberg” " reported o wmixture of icomers on nitration of
S=bromodibenzofuran, whieh ns not resolved) and, on the b
of en unsuccessful attceswt to rermlace the broming Dy an amnino
oroun, by the usne of sleoholic amrornium Rydrozide, he concluded

I 57 Py
and e Je Yan lsse

Chem. oc. Jopan, ¢, 448 {1904 ]




thet no E~sromo~i-pitro derivetive wes prosent in the mizxturc.
F . . - .

iec@ntlyﬁi, 1his homonuclear isomer hosn been isoleted from the

amizture, and on reduction furnished the previously muentionesd

LI~ I NOGINENI O TaN .

Heteronuclear

The only conclucive evidence aviilsiule to 1994 on hetero=-
miclegr disubstitution resctions was concerned with the inliro-

duction of like substituentz. dinece that time several reports

hove aproered voieh deslt with the substitution of unlike grouns.

e my s 16 . -
Cullinsne demonstrated thnt oromination of venitrodibengo~
furen and nitration of Z-brosoedi enzoluran remalted in the sonme

Cony OunGs He &l

the formuls, L-bromo=-7-nitrodivenzofuran,
- ; 31

vithout experimenisl procof. Ullmen and co=-w oriers? repeated

thene oo substitullon e elions and swoured the same product.
they showsd 1t to g the sugested s=bromo-7-niirodibenzofuran

by reduc. azotizing the resulling bromoesmine, sudt replac—

mozprounr vy broaiang.e The E,7-dibromodibenzo-

-{‘«w' e

RAER AT A

OO
EAS Law «bo-.'-l

found to he identicel with

3
L]

an suthentic

¢ nrepared Uy ring closure™v. Clonfirmatory
svidence for thu correcinc s of the nitro-brone structure was
oulbsined oy aninaiting the Z~bromo-T7-mnine derivailve (o the

knowa £,7-diaminodisen uran. (ullinane and Fadfial&ﬁ
recently obscrved thot aneslogous roesulis sre oblained with

"3

ehlorine dervivatives. Un nitrotion of Z-chlorodibenzofursn and

51, Cullinene and Padfleld, J. Chem. _—oc., 11:l (19007,



orn c¢hlorinntion of <-nitrodiben

on
'}

ticel product; snd proved it to

by conparison with an authentic

lazomers oo TTing Lo The niitralion oF Lhe

oo

Jetalatlion of 4-methyldibenzofuran ylelded an orvesnomel 1lice

o ourd

ihis Sesilvative sos oxidized Lo the Xooun 4,6-dibenzofurandl~

carsoxyllic acld, time rrovin. thnt the metsl had

1

- L S e o gy A1 Y o oo (%y 5 rm e v e 3 Yo pnosr 4 o o e R ey g
position. 4=Letioxydivenzofuran wes likewise meteloted in the

- L §o e e e e s ol AN O 1 L, IO S per & I N o 33 sty mgen, .
C=position. thls oo cobablished by oxldizing the sodio-commound

e
et

¥
“«
bl
g
Frend
posi
LS

ydroxy~4-melnoxyoivenzofuren, vwhich on cloave e by
hydro_un iodlide gave the kpovn 4,6~dlhydrozydlibenzoluran. ‘fhone

two meeloar substitution rerevions are cizgnificant Yor it would

£

not have oseen surpvilsalog Lo have Tound homopnuclearly substituted

of the activeting offects of the methyl and

I, % i o L T T o % . e o] [y
4d-dibensofurancavhoxvlolte hos been bromirzeted and

Conclusive svidence

&

not been obbtained to nrove
the straeture of ihe ecompounds secured. upon decorboxylation of

the seldr ont ined by hydrolysis of the substituted esters,

.‘l

ad poth = snd _enitrodibenvofurcns (it

found thoet nitretion produced two isomers) were isoloted.

It zcenme likely thel the Z-~bromo- and the f-nitrodisenio

ooy . L T B PR P U T SOV o 5 $ .
52« Unmpuollshed sbudies UF 0T s e l’ayeu.
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-~zyhebitated dor

nitredivencofuran came from a homo==un

sed on the 1

knov

and Uhe carbomelhoxy groun.
P e e Brovn, in unpublished work,
rosition cssumed by the nitro gr wp upon
senwolarans  the nliro-o-brono comnound as

drogen and palledium cotalyst to give the

13

P - L S, =4 SN SO PR PR S - E
benzoluron, reduction of the nitro s
EE N ] T I oy R ey b o v
ith of theo ohromine abho
g 4 P sy e e 3 oy “ -
it SYLoLut T Lt commound -

substitution ths sccond sudbs
un=ubatituted bvenwene ring ap it Jdoes

cardals s of the oun olready »wrecent in th

cenoredl rule iz

[

Gy T=dinitrodl enzo

urarns

~titat

nitraeting

titus

oyl o I £
whereas, the I-

; o P veitn ey

o commound. lies
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iy, Onn the vasls of evid nece av:
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S=bronodi-
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ninodi-
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Preparation of é=~Mitrodibenzofuran

sarly studics of the nitration of dibenzofuran led to some~

9% Sbtained a mono-

what inconsistcnt results. Borsche and Hothe
nitro dsrivative, melting at 181-182° by the selion of funing
nitric asecid on & =olution of divenzeofuran in laclsl scetic acid.
ﬁgilhesQ prepared the compound in the same manner and reported a
melting point of l?ﬁe. Ayan snd ﬂalliﬁaﬂ@54 found that nitrogen
peroxide vapor converted dibenzofuran in jlacial ancetic acld s0l-
ution into & mononitrodivenzoluran, melting ot 133G which »za in
agreement with the value fivet reported. +uhe choles of solvent
determined, to a large extent, the mumb.r of nitro .roups which
were introduced into the solecule. these zuthors determined that
nitrotions in corvon telrachloride solutions gave higzher nitro

derivetlives then those undcr zimilar conditions shers the =solvont

*"3

wos slacisl scetic aclds it i= wnt thet the tri- and

tetrs nitro compounds prepored by Ayan ond Cullinsne do not
agree ln physical properticn with the similarly substitubed come
3 o ke O sy E . :32}
pounds rsported by Jallhe .

he Qa sgrvation hes been mede in this lasorstory that di-

benzofuren undergces nitratlon vhen treeied with concontrpated

Lo o i = © . -~ . oy R
nitric zeld at 607 in the suscence of ¢ solvent. ‘the resulting

product i & moponitrodibvenczofur ~as concidered by
Oetfield, in umpuvlished studies, to Le urlike the lmown v=nitro-

ittions heve een repeated

divenwofuran. “hese experimoenlisl co

Sée Meilhe, Compt. rend., 1584, 1515 {1912).
54. dyan end Lullinane, el. Proec, Hoy. aiblin Joc., 17, 821
(19:4); [C. 4., 18, TEB5 TI984)7. “'“"
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and in every ¢

[ RN
with verying amounits
the latter compound
S35 b}. “SuctQ

Ty

Oﬁ.i‘ LS.

dibenzofuran

‘0~BLCALH

funmel., It

tion of

the

moles) of funming nitric

;%

fairly rapid vates 3y the

mich heat hod been evolved,

oy
Yeed O

disgolved., Lt sually

three bo five minuies on

&,

dhe dinegncofuaran dlznolved

~ituis o zhort tine
snd Tl

vad.

Z=unitrodivensofuran
of the dinitro derive

inercescd with the length of tinme

2 suspension
in 600 cc. of glacial

Tlask Titted

acid (op..

nreciniia

on cooling.

3 woohod free from scld ith

hos

heen obtained slong

tive. vhe vield of

of heot

SO i L S
Authod Tor denitrodithenzo-

pozed LY Borsche ond Sothes It

the Teaciion it & hood heosuse
11 bthere was o conbinual ecvo-

of 168 tl mole) of

geeblie geld nlaced in

8
RS

with & mechanical stlrrer

cover the octomnsrs

prevent contani

rted and 13. ce. (6.6

ge 1.50) cdded ot a

£ i g3 b
fhbo At bads

£

a1l

A Y

srnd the dibenzofluran was

time tlie

necessary te hsat the flask fﬁr
steam bath to complele th raegotion.

s dark red solu-

s ord

stoers of vellow necedles

te Lecome so heavy Lhet tae stirvrer

or preferanly & moment sco:wer, the

The entire contents of the Tlask

This

the crude

cater.



senitrodinen.ofuran, mellting at 17 s Gan oirp=dried snd could
he used satisfoctorily for ?ﬁdaciigg. The yield oo t 195 g
to 208 5. 190 Lo ©OHm of the bheoretical}. “the crude product
could e purificd by crystoliicctlion frow placicl vecble geld

at 181-162°

[

‘reparation of = lminodivenzofluran
=
5

L]
0

P
i
S
[

fout
jst)

has mede & comprehensive study of the relotive
eficoclen of different reducing agents for the preparsiion of
Z=aminodivenzofuran. After comparing .inc gnd hydrochloric
acid, zinc and acetic geid, iron and acetic acid, ecodlun sngl-

cam, and tin and hydrochloric acld, he concluded that btin and

o

hydrochloric id us the vest reducing agent on the basis of
ceace of minipulation and yleld of amince obbtained. Lecordingly,
the S=aznmine used in this study hes been nrepared by following
ztlield's procedure with a fow minor modificstions.
tgeently it hes been found that excellent yvields of quite
Pure c=gmine con ottulned by the catalytic reductlion of 5=
mitraﬂiﬁﬁn;cfaraﬂy . An odvantasze of this type of reduction is

o T T N N -~ - e, Ty % =1 ' - o i 2
that tue cmine can be obteined directly as the [ree base,

her nethods ¢ hydrochloriie salt of the darse

PR I T T P U SR IR S b NOSUR Y R 2% FOR R T
In o lerge tirceg=necked flosk provided with sn efficilent

N TR aod A vy N, R . N S S T <o b E £53 e
mechanical stirrer were wloced o4 g. (Lo wole) of finely

divided J~nitrolinenscofuren zad 540 ec. of concentrated hydro=-

S5t tudies by fr. Bradley, J. ‘m. Chens oc., B7, 1123 (1935).



chloric scid. ‘this stirrved mixiure vas trosled with 100 g. of

-

s preferable) added in small portions. LT the

metol cos added too rapidly, excessive Toaning occurred with

attsndant loss of product. vwhe vocction Ilesk s

the ctewn Leth for one hour after &ll the tin had ocen pddeb.

Liter cooling, the reseltion mixtuvre wan poured into g large

beaker and wes nade alksline oith amonium hydroxide. 4

copious precipitele of stannous nydroxide and the free Lane

P

resulteds. ‘Yhe precinitate w removed by flliration and

thoroughly dried on & stesm pletes. vhis graylsh-brown mster-
izl wags powdered and exlrscted with cthier in = Soxhlet apnar-
atuse Uaceous hydrogen chloride woes bLubbled through the ether

&

solution, which precinitated £2 . of the S-anine hydrochloride.

this waes o yield of;idﬁ. »vhe sallt was converted to the base by
Gircsolvin, it in 1500 ec. of hot waler to which a Tow ec. of
hydypoehloric zeid hed been added. ‘whic solution was bolled
several minutesn with decolorizing cerbon snd filtered hot,

vhe cold zelution wvas nade alkaline, vhieh threw dovn the free

anine., rhere wos secured ¢8 s., Oor & yield of 845, of the &=

aninodivenzofuran. urystellizaetion Tfrom agueous aleohol
o

o1

a product nelting at ¢4=91

ﬁ“u&&ﬁﬁéwmiﬂﬁﬂlJﬁﬁmﬁaa*3R

O
H

Freperelion

d=clecelaninodiocnuofuren vwas propered, 1lu accordance
& . -
with tihe directioms of dorscuc snd gothe™ s . suspeunsion of
£34;

25 g (0.1 mole) of the d=anmine hydrochloride and an equal

welght o anhydrous fused codilum acels ste in 100 ec. {1.0 mole)



of scetic anhvdride vere refluxed Tor one hour with ithe open
end ol the condenser protected with & coleiun chlovide Tuioe.
o coolin: the solution solidificed Lo o fork colored masz.

it & L IR B S A v, Cpp Ly ey et oy %7 " c e £ o o B sagen A e . TEY YR T
Vil sodlc o ruidves oy L Iltralion sod obtemnls were =§w\i£_, Lo

eryoiallize from agueous aleonol.  Lvoubt § ge of the cosired
P gy 2 POk e wrrle * rey £ - 3 "‘; il - LTk
comround o ns cocured, &LLLﬁ’ at 8%, which vng a ylcld of 225

g
H

Logrest deal of difficully vas encountered in this pres

paration and cubsscuent purificection. Undoubtedly, the cause

!

of this trouble w the formplion of the monoscstanine derivae-

tive which produced & low meliting mixture ‘het freguently olled

&
e
Feie
W
CJ-

out. 5o sgticfactory mesns of separating the -

bure was found.
Prepuyallon of o=lonoacetaminedivensofuran

¢%8 nave described the product secured

Jorsche and Schack
on mono-acetylaling d-aninodivenzofuran Thelr method of syn=-
Lhesic ves onslogous to Lhet previouzly descerised for the di-

acebyl Gervitebive. e to the obsteacler encountered ip the

Y N a0 N PO s an - 5., 3 . [ 52 Jr £ . o . R S wiTia o 3
aforsooid Jonction, @ more faclleo mothod of prepsration vas de~
r Y Tk N < Ty M . P £
clweds L0 ePpoored thwl tho uoce of ceonweps sad gcetic anhy-
19
= 2 - JEP. F ey P : -y O T N T v . To e com
ar ﬁ.(} 2 GORoTIaed L }jf (.3&&‘ Q in L:ib ;)J:‘u»t,. G ULOH D1 S=-8CeL8ninge-

diphenyl, wes such o moliod.

|5
e}
e
o
g ¥
L
C
W.

Jecoriiigdy, 45 L. {(Uezh nodivenzofuran o8

ey 4,

Gl smoelved in 70U Ccoe. of bhenmene. 0 this solution vas odded

[E T (T el e B - sy e e 3 N Por . N I ey
BU e fUswd mole) of scelic snhyoride. ~Tter standing for wwo

hours to coplubte precipitation, 4o L. or & 755 vield, of vhite

- N PO S - s - o IV e b5y 0 o n‘
or li/bl vpink needlcs melting st 175-1707 scperaisd.  lecry=-

stedliaatlion from benscne ralosed tue meliing voint to l??*l?%o.



i mixed melting polnl with d=acetanino et from

Y . S I P T € ey h s PR oo g £
the flacetyliation of the o-~amineg, &g 1ol ~wewreased.

Z=ilacetominodlvenzofMiran

ok
ok
<

Jorsche and  ¢ho cﬁcag were bhe firast nitrate the 4i=-

acetyl derivetive. In accopdance ith their D5 2
{0.0L mole) of e~dizestendinodibenzoluran woo di-solved 1 80 cc.

of

£ e T - T g i .t e (24 Terey o 6t
£ e LD AR ST LG L ;;,E}. 5 ® o 8% Yrrhir L%

g zhort bl o7 the nlltro cavound

. S e " 5 . R
ne=hall hour a8 the

R g e fl L R TR R 4 v R S EAN deL oS s ir W
was poared on crusiod lce. After Diltorin, end

ralsed to 1988,  Lhe wel_ ht of the

. LN R U N RO R PR Ein ot 0TS
?1‘0@,&13%} oohbeinad LB el e TRAICA LD 21 83;;: yio 14,

Hitratlon of .~/cetaminoditenzofuren

Controry to the statoment of Borsche and SchockeY ™, it was

found that g-acctaminodivencofuron undergoos

cifected in Jlucelel zcetic

scld 1o 10 4o (CeC4 mole) of Lhe . =~-zcetomino com=

pound dicsolved in 6U ce. of glaciel acetie scide AlLor stirring

o

&

for one hour ot

ven obtsined. rFurther
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Anal. Caleds for :1% 10 &“2 s i1, 10.87.  Found: ¥, 10.0Z

) 1
Y et £
oo~ ly

mapnoned Z=nltro-c~diccetanminodi-

crotion of B,¢~Lianinodibenzofura

even orome (0.086 wole) of the nitro-scetonino eompound

alution was cdded 20 co.

£k

of concentrated hydrochloric neld r o chort peried of re-

Sout
IS
&
*

red nibro~ami;

e
=t o the aloohol vz romoved und

vz eoocled ond filtored. vhe po

tete » oo eryotalliczed Srom tolucue Lo vield an alaost

+ - 2 - . o, M G
tive amount ol 2-nitro~d~sminodl at Z88 , the

same volue ag ripoerted oy Sorsenc

Aocolution of 18 g. {(U.085 mole) of the nitroanmine in 100 ce.

nlaced in o thrce-necked flosle equipned
&3 ¥t IS 3 P n s o + Pya
“end ooted on o cltoawm boath. Lo

of granulsted tin

f"

Loty stirying Tor
dyg e ceeo g T R . S A R NI .
ture wos modoe olla cocled, and Tiltered,
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nroduct

5y

%it?ﬁ%lb noofuran

by

{0.014 nolsz) of =nitrodiben

fron previous exporiment) in b

sdded 10 ». of

rowder [ave

Trom acusous

~nulated bine  the reduction
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4

€55 yield of product melting atb 192°. Purification of the 2-

ok

o
&
o
Eald
&
=3
%,_,e
A

D TOIRO=G-a ainodivenzoiuran by recrystellization relzed the

: o]
melting point to 194 .

nal. caled. for §, H.- 0-HBr ¢ M, 4.60. round: I\, 4.76
- 1471072 ’

desiscetaninodivensofuran waes broninabted in like monner Lo

give an €0 yicld of the some Z-bromo-u~acetcminodibenzoluran.

Prenvration of 2=Oromo-s~aninodibes fuaren

o a solubtion of 7 g. {0,024 mole) of E~bromo-d=-zcectemino-

ditenvofuren in 75 cce of cthanol was alled 285 co. of concenw
rated hydrochloric seide s7ter refluzing for ong hour, the

mixzture cs cocled nnd filtered. the hydrochloride which s

ounly -ty soluvle in weter, ond wago found to

hydrochloride sall woo i1noloted; vhereas

of L=nitro-i-ocet

Lk B L8
P BT R R N T PR e R Y ey gy sy Y Ty 3 1T °
SECUPYed JuLanuiLonive l} DY EQOlnd 2n o g¥eesl O sangriiuim ;fl}'()i?{‘()“
2 3 oA e L% s I 3 B mey e b g - 3 P IS
xice to 2 suspsnsion ol the hycrocnloride inater, and melt-

T i 0 E 2 £ %
el b 1297 afler reversl vecrystolliizellons from aleohol.

. . e o e, -y s g oy o2 P o fieg A
Lonle Unleds ior C 2ig Oilr: H, Seod. round: i, 5.40.
Sl o

ﬁ~}”amaa1bﬁnzg furen fron E=~-iromo=~v=anineditenzofuran

L ad A L A e £ . PN 5 T T RO I T T ey SN
Hine grems (0,054 mole) of E-bromo=-d-aminodibeonuofursn

~

gnificant to note tihet in this re=-

suspended in 10 ce. of hiydrochloric seid, diluted te 80 cc.

with wster.e o the cold, well=gtirred ~clution was odded

gy
fw st

{0,055 molc) of sodinm nitrite ipn smell portions. /& -~laphthol

Ee
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4

te suspended in 40 co. of ammoniwn hydroxide

Z &. ol cuprous bras

B T T T R T SRS
for wently DOULSe

yere ~otled

4w 4 P
i3 oL pPYyTew wubece

{".\

ATter coolln. and opsuing, the coutenla oif ilhe tube iere vxlbructed

thoroughily with sihere o1

¥

e hydroeiloride of the

s iliered opd Lrented 7lbh de=-

Wydrogcn chiloride. this

colorizing cavbon in its agueous solution. Yhe £,c-dic

pencoturcn cos obboined from the szl solulion by tres

1kali. che sbellised

@ 785 aleohol to sive a

et 165-186%, 1% chovmn to e itdentlezl with

gormonnd

s=rrirodihen~

4]
3
&
-
&
—{p
O
o
T
1 3
o3
Sesibe
o
L)
Q
i
£
H
e
i

obteined frot the

the d

wuinﬁw@?i*

iveo QE £yum=oleinodiberzoiuren

5

the two followling expsriments, bw

s Prom Benzil: In vacoh of

TURS «erc

o B - SN
ennoiia CRD U8l Lo &

o aleohol

Lo Onge

& 5 cc. .rlenmoyer

nour.  shortly altes the hasiling  wo onarted, wvellow plate~

of the desired

cooled in an ige-splt Labth and the contasnis were Tiliered. whe

.

residue oo reeryosl. 1liced twice Trowm o

of ethyl

. 0! ] . o
slcohol to . ive ¢ coxround meliting ot 179 . Sorsche and 'cbﬂﬁkeéa

reported the seme value for thelr devivalive.



1« From phenanthraquinone: 7o a solution of 0.1 g. of phenan-

thraguinone in 5 ce. of a 50% mixture of glacial acetic acid
and ethyl aloohol was added 0.1 z. of 2,3~diaminodibenzofuran.
THis solution was refluxed for thirty‘miguﬁes to complete the
condensation. In this reaction, the compound did not separate
during the refluxing; however, when the flask was cooled in an
ice=salt bath, the solution solidified to a'cryatalline MEBSe
These crystals were removed by filbration and were recrystal=
lized twice from glacisl ascetic acide. The pure derivative ob=-
tained in this monner melted at 297, the same value reported
by Dorsche and Schackeﬁa. E

Preparation of 3-Methylaminodibenzofurasn

& series of alkylated s=aminodibenzofurans was desired
for purposes of pharmacological testinge

Following the directions for the preparation of methyl-
eniline desoribed by Ullman®®, 11 g. (0.05 mole) of the hydro-
chloride of Z=~anminodibenzofuran was suspendsd in 15 cc. of
water. Ten grams (0.05 mole] of freshly distilled p~toluene-
sulfonyl chloride and 40 ce. of 10% sodiuwm hydroxide were added
alternately to the suspension in small portions. After esach
addition, the reaction mixture was shaken vigorously; and
when addition wes complete, the flask was placed in a mechanical
shaker for one hour. 4 sticky precipitate was formed. This

p~toluenesulfonamide was treated in situ with 5 cc. of dimethyl

sulfate. The resulting mizture was shaken and reaction occurred

56. Ullman, Anmne, 27, 110 (1903).
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£ 15,4
Ll o et

ol S PERE AL
Cidsd with god~

det

Cosi doy, Jor wisteen aours Lo oan ics 5o, the

Glle whie supernctont 1

aoeld

1o cc. Ol

which vas

: g nC "
sihort tiae ot 1207, ihe resulting

Ge glislice with

men gnae oo oo ollv slud
SO0 uase L0 LI Qa4 544G ¢

R A e o T L T S vy - 4 P el
At en excess of I hydvoeciloric zeid and

wey O on 80 vicld c~othylaninodisenzofuren hydrochloride.

Sl e a nalt

Line free baoe wore ot succeosiul.  wi

lose ;e soluble nor 10U cc. 01 water or alcohol.

¥
S

voled. Tor “1a“1a**3 Dol Uette  pound: 7, 5,71

oom
i® i, &

S

£y
oo

o
¥

eparation of <~”-»ropdla31“"1scnxa”urﬁg

n=rropyl p-toluenesullonate was prepared in accordonce

. . : . 7 . N
with &irections decerined in uUrgsnie Syntheses . 4 €5y yield

ogbiained shich

0
st11lled ot 145 /&‘A.

Yhe meatiiod was Tound to bLe “11(:@{-3 saful in the ayvn-

of m~propylaniline

67, “Organic dynthesest, Coll. Vol., I, p. 159.
5&% ;Z#}.Q”wa, aé}?., 51:‘“:1, 678 {3\-&’5 }.
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surrounded

provided with = mechanical stivrer. ‘the
by an lee bath, and L4044 2. (0.2 mole; of Ifreshly distilled
dimethyl ~ulfcie was adled to the stirred mixture. alter
stirring had teen contimied for ten hours, the reamction ~as
hesled on @ weter beth for one hour. Aifter the rsaction PTO=
duct had cooled, it as exbracted w&li‘wiﬁh cther and the ex-
trocl dried over solium sulfctes Upon removal of the solvent,
twelve [ remn of c=dimethylaminodibenzofuran wis secured dis~

.. o RN« s ot . .
tilling st 21l1-212 /émm, which wes a €5% yield. A Zerewltinoff

analysis shoed the absence of any active hydrogen.

L33

~ogale  Csled for Clﬁﬁlgﬂﬁ' ¥, C.6d. round: U, £.8C
and 7.01.
‘the hydrochloride, prepared in the ususl manner from the

o N B . .
base, melted ol 250-28287. 1t wes less than 0.8 g. soluble in

10U ege water and avout 1 & zoluble in 100 ce. of slceohol.
j

Prevaration of S-Diethylaninodibenzofuran

‘the diethyl sullste used in this experiment wag wechoed
vith sodium blesrbonste solution and then with water. -he
pure czter 4istillced ot 18&0/9mm‘ o & eold suspension of
22 e {01 mole] ol Seouinodibenzofury n hydrochloride in 150
cc. of walter contuining 8 g« {Ge2 mole) of soiium hydroxide

o o
G

dded 15.4 4. (001 nmole) of dlethyl mulfate. After the

o

mizxture had been stirred for ten hours, it was honted on e
woeter eth for thirty minmutes. ‘the cold reaetion mixiure wos
extrocted with ether and the extrset wos dried over sodium

sulfate. After the solvent had been evaporated, 15 g. ol



S=diethylaminodivenzofuran “was distilled ot 291*81@O/£~Eﬁmh
this daistillate, which was obtained in a 623% yield, was redise
tilled and oime over ot 339§0/2~3‘£tz11m Attempts were made o
crystallize the hydrochlorlide whiech wms prepered in the cus=
tomary manney, bubt 1t was found thot the ~elt wes hydrolyzed
by water 2t 8G~§OG‘ the hydrochloride, Just as sceurcd Trom

ther zsolution, melied ot L0u~208 ond wes ¢ifficultly
soluble in water =ud aleochol.

inal. Caled. for CqpH ,0NCL ¢ i, 5.0%. wound: X, 5«07

ard $5.08.

P

reparstlion of S-Piperidinodibenzofurer

A nmixture of 26 g. (0.14 mols) of U~aminodibenzofuran
and 12 g£. (0.085 molel} of pentem thylcﬁe bromide wms hoated Tor

&

one hour on g ~ater bath, and the resulting solid was powlcred

;:;

and sxtrecied

O

sith ether in & Soxhlet spnurstus. vhe passoyge
oFf hydrosen chloride into the ether zelunlion gave o cusniite-
tive yileld of b~piys inodivenzofur.n hydrochloride the free
base, obtuined by the addition of amnonium hydroxzide, melted at
111°% on recryastallization from aqueous slceohol,.

snal. wveled. for ulqﬁl76§ s M, B.57. lound: M, D.5B4
and D00,

The hydrochleoride, prepsred in the usuzl manner from the
brse, melted o 258~£ﬁﬁg, the selt sos hvdrolyzed by oter,

but 100 ce. of stheanol dissolved asout § g. of the commouand.

nal. Caled. Tor Ql7ﬁlaﬁﬁ“l T, 4.87.  round: T, 4.8Y¢

w
et
]
ey
L]
e

-y
*
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t“' & g b X £35 3 3%, ﬁg
Preparetion of Fyrido-[=§,2=b/-divenzofuran

s 4

A miziure of 60 g. {(U.27 mole] of G~zminodivenzofuran
hydrochloride, 50 g. {0.21 mole) of arsenic oxide, 150 g. (1l.62
moles) of glyecrol esnd 80 g (.81 mole] of concentrated sul-

faric acld vas hooted in an oil bath for four to five hours ot

l?&O‘ vhe liculd w s then poured into 1800 cc. of nhot water,

Fe

to which 85 ece of 30% sodium hydroxide hud been added, boiled

with decoloricin . caroon, and filtered hot. the cooled {il=-

» Y

trote veo mede alksline with =smmonivm hydroxide, extrieted

N 2%

7ith et¥er ond Trom the dried ether zolution there s obbaln-~

o

tilled ot gﬁi*glﬁaff“uﬁﬁ. The mixture of the two izoners sz

*3
)

spolved in a ¢ smount of ethanol aud permitited 1o crys=-

AT

allicze. the eryvetsle weve filtered and recryet: 1lized from

methanol. the pyrido=/3, ;~§7~ﬁibw;ga uran melted at 167.5-

168.5% and its strueture was very recently esteblished by

&

pos oetily and Hoblnson™ .

]
0%

. For the principles used aing certale parent ring

systens, and especially aig%in"di*%;;‘ asomerle forms
by the use of braocketed mumbers oo cs im Lhie middle
of the name, see Patlerson, . gm. xéﬁﬁ' _0C., JU, 74

(1928).




Anel. valed. for CigilqON @ H, 6.39. round: H, £.39.
PR »

the hydrochloride maltes at L84=-2306 .

Preparstion of Pyrido=/8,3=of-dibenzofuran’ o9

T T e

ot «-;

(2] From oS- minodibensofuran “he mother llguors from

the previocus erystollizetion of the linesy icomer was trested
with =n aleoholic hy rogen chloride sclutions the resilting
hydroehloride wis filtered end worhed with hot sthanol to re-
move lezt braces of the linear compound. the renalning pre~
cipitote wus converted to the base oy means of smmonlum hy-
droxide. Cryslolliizetion from methanol cave the pure pyrido-
[ﬁ,hw@] divbenvoiuran melting =% 1054 5=106°. thias lsomer,
obtainced elzo by fractional dlstillation under reduced preasure
of the aixture of pyrido compounds, Cistilled st Z0%-210 /”m*

snel. oaled. Tor OysHaOR @ H, €.0%. round: I, 6.41 and

the hydrociulorvride melted ot H922-2¢47 and wo uite in-
soluble in eter.

sual, caled. Tor ClJerw$aL s, Be4t. round: ¥, £.60.

{b; rroy &-lnino=-Z-brosodibenzofuran and {¢) from 3-:mino=-

g=nitrodicencoiu ent  “he kraup recction wus co ried out with

0.1 mole of esch of these nubstituted saines and in sach case



il

>

e wa-[‘ ~§7~61 sapzofuron was Lo~

bl

& smell cusntity of t

£

- NP B 5 . g A3 . P
sbleal Uith fhe pyrido comround

o]

lated, ond shoow Lo be 1de

wronrred from cesninodibenszoiurar.

Preparetion of 1,2,4,4~Tebrahydropyrido~ [;,w—g7~liﬁanweﬂufﬁr.

The pyriﬁow[é,&*g?wdihenzofuran {17.5 & or 0.08 n0le)

forg

woo reviuxed Tor five hours with 20 g. of zremulsted tin and
&850 co. of concentraied hydrochloric acid. 'the cooled mix-~
ture weosn mede slkeline with emmonium hydroxide snd then fil-

drated stanpous

cxide and the {ree boag, was dried, Lircely powdered and then

extracted with ether. The passayd

caseous hydrogen chloride
into the sther solution peve a guantitaitive yield of the hy-
drochloride melbin, at £47-248°, 1t was difficultly =zoluble
in water snd cthapol.

sonde  Coled. for Cqgly,00CL ¢ N, 5.40. round: H, S.42

IO S
00 Dewda

Freparution of 1-Methyl-l,:,0,4~tetrahydropyridedibenzofuran.

A suspension of 10 g, {(0.086 mole) of the commound des=~
eribed zwove in 100 cc. of water conteining 2.9 g. {0.072
mole) of sodium hydroxide was placed 1n a round~bottomed flosk
provid:d with & mechanicual stirrer. ‘o the stirred, cold
solutlon was vdded 8.1 g. (U.08€ mole) of dimethyl suliate.
After 1l wos added, the selutlon wes refluxed for. 1.5 hours.

The conled solution vas extracted with ether. rrom the arigd

4

ether extract there was obtolincd sn 835 yield of the hydro-



ehloride of 1= OT f~methyl comvound. The salt melted with
oo ned
Gecompositlon ot ZET~2Z97.

suals Caled. for CygHygONCL ¢ N, B.13. Tound: 3, 5.40.

Prepavetion of ﬁﬂﬁézﬁylyyriﬁcﬁlﬁ,?~§7~ﬁiaagzgfuraﬂ

.

&

A stirvred mixture of 80 g. (0428 mole) of the hydrochloride
of d~zminodibenzofuren and 125 cc. of concentroted hydrochlorie
peid wes heated to 90-100° in o three-necked ilusk nrovided with
a return condenser and o drovning funnel, tighity grams of par-
cldehyde was added dropwise over g period of thirty mimates.
Teating vwes continued for six hours on a waber-vath. The re-

s

sulbling product woz Tiltered, then made aliculine and extracied
with ether. From the dried ether solutlon there waz obltelincd
17 . or 8 U5 yisld of 2~methyl§§riﬁe~[é,5~g7~ﬁiﬁemngu$aﬂ
Fom At e s v owe e e n @ . bt o we . O
which dinstilled botween 200-210 /Zmm. and melted st 185~186 ,
after recrvotellivetion from ethanol. the other vorpivle

isomer w88 not Torted.

crgle  Culed. Tor O3¢H130H @ X, 6.00. Found: H, €.0U

. 1 =4 bl 3
and B.00,

2o T P

Jhie same compound, ass csbaiblished by a mizxed melting point

et}
[
P
O
]
*
e
[
.
o
N

agtlion, was obteined by ths sction of methyl-lithium on
pyriéavfé,2*@7~éib@ﬂxafa?an.

A 0.15 mole run of methyl-lithium waz prepoared in the
customery monner, the methyl lodide velng added dropwise to a

stirred suspenszion of finely divided lithium in asunhydrous elhier.

dhen the formation of the orgsnometeollic compound wes complete,



the solution was Tiltered directly into & Schlenk tube which

had previously been swept out with nitrogen. the pyrido compound

{1045 g oor 005 mole) was added, and Lhe tube wes sealed and
heanted for four hours atb 6u~10@ . he eooled ftube win opened
snd the wmeterisl poured on erushed tee. Afber this solution
ao bsen extracted with other, thiere was obilcingd Trom the

» - s A A . e < my ey ‘QF P
dried cbthor exbiract o zolid whileh distilled et 2G4 /émﬁ; g
cryatellization Irom ethanol _ave lhe Ewmetﬁg‘“yriao~[;,w-§7—

g O
divepcoimiren melting ot 18E~186 .

ﬁirﬁp rotion of 7-Bromopyridodibenzoiuwan

In 200 ecc. of glacizl sceetic acid wes sumponced 535 g
(0.25 mole) of g=-nilrodibvenzofursn. vhis mixiure ws stirred

5

and heated to 658° and then 40 Ze (025 mole} of bromine was
added over g neriod of one~half hour. ALiter an ad itionel
four=-hour period of heutin. &t %5~7&0, the mixtuve vas cooled
and i%u filtered rroduct vas fr ctionslly crystallized from

oy

aeetic aeld to give & 28 z vield of Z=bromo~T-nitrodiibenzo=-
furan @melbin. at Eéﬁg. AZeduction of the nitro group wasx
gflected vy iin aﬁd hydrochloric seild to give & 675 yield of
the brﬂmaaﬁ&ﬁ& hydrochloride.

>

Amiziure of 88 g. (0612 mole) of this hydrochloride,

[ B . P ey 3T fiel oy el
25 e of arognie oxide, 80 z. of

b

slveerol, and 40 z. of suli-
faric eeid o2 hented under gentle reflux for five hours at
160 . dhe liouid oo poured iuboe 1BUU ec. of hot wster, &nd

and sone

Mo

after the addition of 40 ce. of 33% sodium hydro



i

2t

decolorizing cerbon, s boiled for a few ninutes and Tiltered
hot. Aftcer the cooles filirste wos meds al&élias, s sludge
Tormed vodeh wos filtered mnd eryatellized Trom ethanol to

14 o the puve pyrido comround melting et l&ﬁo.
the strueture of this isomer was not established.

Asnel.  Calceds for 615H8 ONBr: ¥, 4.70. round: M, 4.569.

naretion of Ayriéc»[;,a~g7~ui¢cﬂx a:un &“ﬁ Pyrid O*[; “*%7*

?yrido-[%,5-Q7—dibenzofuran Pyrido-/%,2-g/-dibenzofuran

furan, necensery for thic synthesis,

S e s sy o o o - PR S | B WA I T o} 2 EF o T ey 3
ves prepored by miocing 48 L. 10.180 mole) of pure S~bromodi-

bovzofuran, L5 2. ¢f cuprous bromide, and 530 ce. of ammonium

P

ydroxide in 8n clectrically heeted steel bomb. the reaclion

va
e
ot
73
H

. R = . o .
wen otbed at | 25-580 for twelve hours. he anmine

faed

leted zo the hydrochlorides by dizsolving the faéeé-mams in
et ier-benzene and saturaiing with hydrozen chloride. the
vield win o0 g. or 88% of the theorelical.

A Skreup synthesis on 28 g. (0.1 mole) of Z-aminodi-
benzofuran hydrochloride was carried out. whe mixture was

trected as in previous rune and the resulting colution was



sxtrocted with ether. 7The ethereal sclution on desiccation,

= .

evaporaiion snd distillation of the recidue under reduced

o
el

nreraure gave a 09% yield of the rdxed pyridodibenzolurans

distilliing at Eéﬁﬁ/émm‘ thin dictilied »roducet wes erystal-

T

from ethanol; ery-tels neparated vhich when purificd by

l’\l
f

lize
N 3 . e ,6« 3 P ey . 4.8 e O
repeoted oryat. llizetion from methyl alcohol melted st 185-186 .
inal. Caled. Tor Uysllg Gﬁf: My, 68%. Found: H, 6.35.
P

the slceohel mother liguefs Trom the above erystellizations

i,

gm
ot
o]
o
g
9]
ot
s
o
&
ﬁ
G
¥
[
ba

Coith osn ogxee n of

< P oy Do e 3 b4
Wers conmuvined ond

chloride. ulis *ﬁﬁ&%ﬁﬁa; nydrochloride war filtered &ﬁéAWﬁﬁhéé
j;

with hot ether

W and converted to the Irec bace by means of

the isomcpie nyrido com ound was crystal-

lized soversl times from nmethanol to glve pure crystals melt-~
R

lﬁw st }.@{Jni}"’lﬁlti} S

anale valed. for CygdeOH & i, €.89. found: I, €.49.

‘the hydrochlorides of these two isomers melbed with
* . . \ O .
derkening ond decomposition st 307=-3%10° and 29@—2?8Q, res-
pectively.

‘the structures of those icomers were not determined.

Freporation of EZ-3ronocacetyldibenzofuran

Z=hcetyldibenrofuran was propared by & Friedel-Crafts?
recetion on dibenzofuran using ceetyl chloride, aluminum
chloride and corbon di~ullides. 4 zolution of €.0 . {0.02

mole; of the zcebyl coound aﬁ 200 cece. of ether wos cocled

to Gg, ond added to o olubion of 4.8 g (0.0 mole} of bromine



in 200 cc. of ice~cold cther. 'Yhe bromizne color disapnesred

emle
5

P
¥

St
P

in about Tive minutes. Afber stending for one-nuli hour in en

icoe=bath, ke smolutlon g frecd of hydrobromic acid by neans

of dry notassium corboncte. Upon removal of the solvent under
reduced preosure, the residue s eryntilliized Trom methanol

Sive the pure 2-bromescetyldibenzofuren, which

i
[44]
L4
£
e
o
Pt
ad
!"‘"
[
e
o
ot
&

3

srnnle  Caled. for Zlgﬁgﬁg??? Gy, 27.08s 0 sound: dr. £27.60

Preparation of 2Z-Chloroscetyldibenczoiuren

& mixture of 80 g. (0.6 mole) of slumimum chloride, 200

cc. Of carbon dlaullide, and 67.2 g+ (0.4 mole) of dibenzo=
fursn wes nlaced in e threc-necked flask equipped with 2
mercury-scaled stivrer, & dropping Tuunpel, and = return con~
Jennere Forty-Cfive groms (0.4 mole) of chloroszcetyl cehloride
wos addsd to the gently refluxing, stirred mixitures. [ fter
heating for thrse hours the vroduct wos nouvred on eracked ice
and extrocted +r1th cther-bencene. srom the dried extrac
bhere waz zecured 43 o
Taran vhleh came over ﬁ%_i%*»géga/l*ﬁmm‘, in & 40% yield. the
comnound mslted ot 105-110° wilen recrystallized from asueous
alcoliol.

caale veleds Tor O34 P £1: Cl, 14438, round: Cl, 14.46

In order to be certein thet the chloroscetyl proup had

orientel the seme ax the acetyl groun under cimiler resetion

e O twice=~distilled Zechiloroscetvldibenzo=-



Tenzofuran

filtrate

saoived in g wminimunm of

LGE

- B N SN S . o e e
SLeoho, %.# Y0 Lhis golution 1. e e

laninomethyle. ~d

mole ) of

Jo ame. Chem. oc., 86, 1745 (19:4).



]

Ldams catalyet. One equivalent of hydrogen woso baken up in

forty-eizht heurs, the free aunince ag distilled »1th aiffi~

ot

ol o obtained in e 205 yields

)

ty at £20%/2-3m nd o
anele  Goled. for Cypileq0sTit L, 492 Found: O, 4.90.

7

[

¢ nydrochlcoride weos prepred with

oning down oo 2n olle However, sone erysta

by the use of one eoulvelent of sleoholic hy'irog chioride

b3

3

and extended stunding in on ice boxs. 7The hydrochloride melt-

I, ot e e
ed ot 1377 snd daresened on ctanding.

sugle  Cwlede 107 CyalipalliCls I, 4.08. round: Hy 4e59
o

repurition of J-@«Piperidinocacetyldincnsoiuran

oomdixtures of 24.4 Ge (Ol mele) of 2echloreoscetyldibinzo=-
furen and 17 ge {Ue2 mole) of piperidine wes placed in & cmall
Srlenmueyer flask sithout solvent. o viole nt recotion ocrurred.
den 1t hed subsided and the wixture wes cold, the residus wes

srirected with ethere ‘he obhuer solution e Tiltered to reiove

e

the piperidine hydrochlori ¢ and the vesullil Tiltrais was

,w
hv«

shed Cith hydrogen chloride to give a cuzunbitative vigld
of the decired bhydroculoride. It was erystollized from sther-
aleohol and wnclted at 270 ?i vhe salt s insoluvle in vwater

and enly slizhtly soluble in cthonol.

u:ld L. {} {»

Freparatlon of Fiperidinomethyl-Z-dibencofurylcarbinol

Thirbteen grams {(0.08 molej of 2= =piperidinoaceiyldi-



by

L £
9L~

bengosuvran wos dissolved in 200 cee of absolute ethsnol. his
solution was reduced with .dams eatl lysl, oue ecuivalent of
hyérogen belng tuksn up in seve. hours. olter the runoval

the solvent under reduced wnressure, the residus wes cerystal-

*3

lived

.n&

from acueous ethanol Lo glve a &b yleld of the Iree
amine, molting at lﬁ@*l@éa. 4 werewitinof? anslysis showed
the nrezence of one zmcllve hydrogen.

Anal. ~eled. o Glgﬁglgﬁz Iy 4eT4. roundis I, 4.¢9 wpd

The hvdrochloride prenered in the u uel monnsr 2nd crysdale

‘o PRV D R P 15 Try s T 172 ¢
Anal. caled. Jor Clg:i‘;e} GHCL: H, 4ecis Found:s ©H, 4. a2
R . . * ﬁq

Prepuretion of thyl .ther of Piperidinomethyl-f-diben-ofuryl-

carbinol Hydroohlovride

The ethyl ether of chloromethyl-g-dibenzofurylearbinol
van propured by tresting 0.2 mole of L-diben.ofurylme nesium
bronide with 28.5 g. (0.2 mole) of 4, B=-dichloroethyl cther.
1he solublon vas refluxed for one hour with stirring, ond

ter stending Tor suother 1o hours was poured on lce and

,.:1

&

»

acidified. The sbher L. yer was separated »nd the agueous
solubtion extracted »ith ether. The combined ether sclution
wag drlied snd evaporated. the residue, the desired ethoxy
compound, disztilled with dlificulty because of the excessive
Toaming (b. D. gﬁémﬁﬁéﬁfémm,}‘ The twice-distilled product

3 b % ' % fed 0
could be crysitcllized {rom ethanol snd melted alb 3B-59 .
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¥

sunel.  Ualed. Jor O, 0,0k €1, 12.7%. round: Cl, 12.30
and 12.450.

reenty cmoag {C.08 mole) of this ethoxy derivative and
17 3+ (0.2 mole) of plperidine were scaled in & pyrex tube
end heoted to 140-150° for four hours. After cooling and
opening, bthe tune was washed free of s0lid material sith water

-

snd others Yhis mixture wes made alkalline and thoroughly eu-

o

tracted with sther. the ether exiroct was evaporcted and last
troces of plperidine romoved under reduced pressures The ro=
maianing 0il vwag dicgsolved in ether and the solution treated with
gooseous hydrogen chlorides The hg&roahl&fiée sgparated ag an
oil; hovever, on extended stending in a ice box, ths o0ll crystole
lized to -iwvwe Lhe hydrochlovide =melting =t l?5$ after reeryastals-
lization Trom scetone.

~nals  Celed. Tor [goilsglpiCii o, 4.02. ryound: 3, 4.18.

Prepgrstion of Liethylanincacthyl-S~dibengzofuryimethylcar inol

dydrochiloride

& solution of 0.2 mole of the Grigusrd resgent obtuined
from Z=bromodibencofuren in the ususl nonner wos Tiltered
througsh ola & wool ipto a separatory funnel hiech was attached
to o three~necked Tlesk provided with a stirrer znd a reflux
gondensers . zolution of 19 . (0.2 wole] of epichlorohydrin

in 150 cc. of soCiumedry ether vwos contained in the flask. ‘The

6

rignard reagent was added dropwlse to the ztirred olutien,
which wes reiluxed for one hour avter the addition s complete.
#inally 200 co. of the ether wasx di:tilled away, snd then 200

cc. OF dry benzene was added and the reiluxip; was conbinmued



for another two=hour period, after vihiichh the reaction wis al-
lowed to o'and over nirht. the solution wan hydvelyzed ith
ice and scid, and extracted with ether. w#rom the dried ether
solution, & e or a 1273 vield of chloromcethyl=Z=-dibenzoiuryl=
methylearbinol wos obtoined, delilling ot sﬂﬁ«gﬁégfamm.

Anel. selcds lor C35330gCLl: CL, 1d.41. roun': U1, 10.12
and 1l8.%4.

sleven groms {0.042 mole) of this carbinod, 11 g. (018
mel.) of diethylanine, =pd 15 cc. of benzene were ssalced in a
Cariusz tube and heated st 140° for five hours. sfter coole
ing snd opening, the contents were rinssd out with bLenzene,
and aefter Tiltering the benzene sclution to remove the diethyl-
anine hyvdrochloride, the benzene ond exce s of disthylanmine
weare removed under reduced PTensiuTo. %ﬁa residue was dis-
solved in dry ether and this solution was trected with hydro-
sen chiloride to give an oil. ome benvens wns added to the
solutlon end it s evaporsted on 2 hot nlnte Lo the volume of

H=10 ecc. this szolntlion cooled vielding o~ ocolid which waen

erysizllized from scetone melted at 145% 4 quantitetive
vield of diethylamin omethyl-Z~dlbencoiurylnmsthylcearbinol

hydrochloride wan obtained.

arnl. Caled. Tor Cyolina0aiCl: my 4,504 found: I, 4.20
Priarimcumg PR PR 5

Preparation of g-3~aminaethylﬁigenﬁafuvﬂ

solution of E-divensofurylimognesium nromide won pre-
pared Irom S00 co. of anhydrous ether-ben.ene, 1i5 g. {(0.B1

mole) of ES~bromodibenvofuran and 13.5 #. {0.56 atom) of 40~

[



100 mesh muonesiwn.  Into this solution ves distilled 44 4.

(1 mole; of ethylens oxide, and the resctlon wies carried out
in essepntial sccordance with the directions of ;r@&@rﬁl for
the preperation of n-hexyl zlcohol from n~vutylmagnesium
bromide. the §~/6fh rdroxyethyldiven ofuran was sceured in &
45 yvield, and melted at %?*ﬁ7ﬁﬁa after recrystallizption Trom
petroleun ethor (b. p. 60-68°J.

Gaseous hydrogsen sromide waz oubbled st o moderate rate
turough 80 &« (0.577 mole) of molten 2- H-hyiroxyethyldibenzo-~
furan st lﬁ%g for ﬁwa hours. ‘the product wag washed Fith water,
allowed to =zolid ifvr dried and 4i1-tilled under reduced nressure.
the vield of the bruno commound wes 99w, and 1t distilled st
179-180%/2-5mn. ond meltad st €2=62.5° on reerystzllization
from ethanol.
tnointimete mixture of 80 ge (C.108 mole) of 3»/9~hrﬁma~

ethyldivensofuran snd 28 . (0105 mole) of notessium phtha-

limide vesn hested vithoul solvent st 185-2 VO Tor six hours.
the produet —ms extracted ~ith acetlc zcld and the substituted
imide erystellized on copling and weg vemoved by Liltrotion.
this erystelline material was ouspended in aleohol and sfter
the eddition of an excens of hydrazine hydrate was refluxed
until ¢ gelatinous precivitate formed. the cooled reoction
product was acidified with hydrochloric ancid, boilled o few

minutes and filitered hot. ‘the residue vwas further extracts:

6ls Ureyger, "Organic m“"tue ses™, Coll. Vel., I, p. 2992, 1232,



with dilute acld colution and the filtroies comuined. After
the renoval of the aleohol under reduced pressure, the aeclidie

R

axbrocted vith sther. WHron

giubion oo mede al¥eline

the dried ebhier cxbraenr bhere mu

2= A =aminocethyldiiiensofu vn 4letilling ot 167-170 /EMs he
free coine was vory sansitive to carbon dlozlde. ‘The hydro=-
2 H T SN ; P .Y o
chiloride prepared ln the ususl mennor melied &t 278 .
;male  valed. Dor OqaHq0RC1: H, S.66.  rounds &, .04

10 Se97.

gﬁ@“imiﬁﬂﬁihyl&i enzoruran from s-Chloronethyldibenzo ura

To 2 solution of 84 g. {0.5 mole) of dibenzofuresn in 100
cce Of matroleun cther (e D ?5_1159} contained in o threee
ad Tlask, provided ith & mechanlcel stirrer wund a zas
delivery tube extending to the bottom, was added L8 2. (0.27
molc) of trioxymethylene and 280 &. of fused zine chlorvide.
saaeous hydreogen ehloride w2 bubbled into the gtirred us-
pencion ot o vather repid rote. THer T17teen or twenty
minutes the eolor of the reicblon Jzrkened
iy "“L 20 time wuas the resciion permitied 1o

P e - Q P I N ., P
hen She0Y.  fter one hour of

the resclt . on wu poured on ice and erxbrocted +with

cather. the gbthsr erxtrect ar ansied sith sodium carvonsate and
dried over codlunm milfoic. upon Lhe romovel of the solvent

5 @ooured

49 &o of crude l=-chloromeihyldibenuofuran

tillin,. ot lé%“l?ﬁﬁ/éﬁﬁ. un redistillation a 4135 yield of



4.

the compound came over atb 15%~161°/3mm, Thic meterial
recryat: 1lized seversl tines from methyl sleohol and melted
at 78.5~79.5%,

snals walcd. for Glgﬁgecl: Cl, 16.20 rounds Cl, 16.40
and 16038

omall sarmple of this cowvound vas Qxidi 24 1o an acld

which waz shown to be E~dibenzofurancarboxylic aaxﬁ. whis rTe-
action .ave proof lihst the compound s substituted in Lhe
E=po-ition.
sn ethanol -olution of 44 g. (0.2 molej of Z~chlorometluyli~

R - P T 3 P P ' £ o
Y0 g selureted aqueous golution of 20 4.

,t‘,u

dibencofuran van addes

,'3"3

{Cot wwle) of sodium eyanile wnd refluxed fov five hours. The
mixiure oz Tiltered Lot and the =olvint vemoved from the
filtrote vnder reduced pre.sure. he Terldus was Glscolved in
ethoer cud fron the dried solution there wos oblained .6 g., or
a 870 yvield, of Zwcyenomethyldivenzofuren dizlilling ot 202~
égfﬁﬁm. siter severel erystallizotions Trom mebhyl cleochol

. : . O
the pure compound melted at 102.5~10&.57.

snale Caled, Tor O, HOH: N, 6.76, #Found: I, 6.75 and
ekt 1479

a

€90
A absolute ethanol solution of 1o g. {0,062 mole) of
Z=eyanamethyldibenzofuran wes reduced with Adams eatalyst,
Tvio scuivalents of h?ﬁfsgwﬁ,were taken up in one hour. After
removal of the cate lyst and eveporation of the solvent, an
805 vield of a«/e*axinsu,hyjj senzofuran distilling ot 168~

_ 0
l?GQ/QK@J wao secured. The hydrochloride melted 2t 278 ,



and a mixed melting voint with the hydrochloride securcd from

the phithalinide reactlon chowed no depraession.

&

Preparastion of 4= [F=ininoethyldibenzofura

& selution of 4-divenzofuryl-lithium wes prepared from
168 o 13 mole) of purified dibenzofursn, 187 g« (1L mole] of
n-butyl bromide, 500 cc. of ether and 14 oo (2 agtomz} of 1li=
thiume Into this solution vas distilled 100 .. {2.27 moles)

of ethyliene oxide and the remilbing solution reifluxed for one

hour. The resction wis hydrolyzed and sorked up in the normsl

arnner. - 458% yicld of —~A3 ~hydrosyethyldibensofuren dintille-

e w b l%ﬁ*l?lo/émm. =wns obtaineds  this compound 1ted at

Jry hydrogsen Lromide wos bubhled ot & nmoderalte rate
throush nolten 4=/ F~hydrozyethvldibenzoturen (510 g. or 1

nolej = lﬁé for eight hours. ‘the reaction product wwog

divsolved in ebther end vashed with cater and sodium ca wonste.
From the dried sther solution, there was sceured an 88, yicld
. o 3 Ly e e gy 1 vk § ot A ok o Py O
of 4= A-vromoetuyldivenzoiuran, which divtilled ot 1£65-170%/
Ty P . o e I €, <
Zrame gnd melted ot 47-58Y.

in intimele mixturce of 50 ze (04108 mols) of 4~B3=bromo~-

ethyldiben. ofuren ond =25 z. {0,130 mols) of nﬁtﬁ :siunm phitha-

4 snd N . 0 _
limide wao hested Topr zix hours ot 180-200 . Yhe romulting

LS SV P O T A o, v st . & RN SR N - oy B A oy ey X e oy o§ ro, .
s0lid g wroken up wnd Dolled sith zleohol Tor o fow mimates,

3 and the nix ure

re:luxed until 2 heavy geletinous precipitate formed. Vo the



el bl

coolesd zolution wen 2died an exee s of hydrochloric =¢id and

the completion of rerction oo insuraed vy bolling Tor o few

) B

simates and then filtering hot. the residue waz extracied

r 250 cc. poritions of dilubte gcid, and the [iltrates

=

with
conbined snd freed of alcohol under reduced pressures.  '1ie
resulting acid solutlon vas mede alkaline and extracted ith

ather. Fron the dried ether extrzet ther

[

wme gsecured 14 g.,
or a 61% yield, of 4=/~aninoethyldibensofuren which distilled
ot 165-166%/2mn.  the froce anine d4id ~ot resct with the earbon
dioxide of the stmocphere.

the hydrochloride prepared in the usual mennst and twice
crystullined from vater melted at 2%30

P ]

2nele Laled. for l‘%til‘@:{: 1 }f* HeG0. Found: :j, 5;?90

59
0~[T %~§7*Gigeﬁ"wtu”&n N

A

¥reparation of Tetrashydropyr

Hg_ NH
He

4 solution of 14 g. (0.066 molc) of 4=G-aminoethyldi-
benzofuran in & mixture of L7 cc. of plecisl seetle acid and
- ~ . - X o ‘
10 ec. of hydrochloric aeid wos heated to 75 on & water baih.

Yo thiv werm solution was added dropwise & cc. of freshly dis=-



=100~

¢

tilled metnylal with “hking. leating oo conbinued ol 75

for thres hours. -t firse the aciltion of wmethylel produced
cloudine s sut as the hecting progrensed the turovldity dis-
apreared. The clear solution was diluied with wwmter, cooled,
end mede alkeline with armonium hydroxides The basice selution
wes exbroceted with ethier and the ether extract dried over
godium sulfabe. the anhydrous solution was gvaporated and the
residue di-tilled ot 18@“1856/1*33%. the ermde base was twice
Tracitionally disztill.d under reducsd pressure nd & g. of
ﬁ@%r&hydr0§y31§o~[é,é*@7~éi%@nzof§ra% distilling ot 18ﬁ~1840/
1-2 mm. wos secured.  This o a yleld of 20% of pure product.
whe hydrochloride, obbtolned by the ssturation of an

ethereal solution of the free emine with gsseous hydrogen

o

enloride, melted alb 1BYY,

nal. Caleds. Tor Glﬁﬁlégﬁcl: H, BedJs [Found: i, £.55

and B.6la

Preparetlon of 4-icetaminodibenzofuran

ihe 4=dibencofurancsrboxylic aceld wis prepared in 5005
vield by carbonating 4~dibenzofuryvlsodium. & ocuantitative

yield of the crude zcid ciloride ves obtained fram 112 4.

bav)

{052 mole) ol 4~divencolurancarboxylic acid ond U0 z. (4.
moles; of thionyl chloride. ‘'the acld chloride wes crystal-
lized Cfrom ethyl alconol, and Pinally purified by sublima-
5 e an T - N
ticn Lo melt ot 1187,

Found: 1. 10.24

i
»
Do
oo
L 3

snale. Caled. Tor CygHplgCl: C1, 18
and 15.11.



~101-

The scid chlorids wes converbed “uantltatively to the

acld amide by twrd

L]
¢ a

winment with asrmonlium hydroxide, and melied

7

ot 101-182° after erystallization from ethanol. 4 fo ofmar o

&
L]

zetion onn the acld amide pave yields of 4-aninodivenzofuran

rancing {rom 30 to 50%. The directions followed were those

62

uses oy Goldschmiedt in prepuring 4~anminofluorenone.

o a benzene zolutlon of 4.2 g. (0.058 mols) of 4=amino-

dibensoiuven wes edded © 2. {0008 mole] of aceilic snhydride.

c:da—

*

This solutlon was alloved to slond for Lwo hours at room tLems
persture and wig thon nlaced in & refrigsrator for ten hours.
the crude derivative wa- filtered and wa-hed with petroleun
ether. vhs crude yield was 89%%. On rvecrystsllization from
agueons aleohol pure 4~zcotanminodibenzoiuran wos obtained
whieh melted st 178.5%.

spal.  Cagled. fTor (14577028 1, 6.2, round: H, 6.16

G Gela

Preperation "of 7=-imino=-1,%,c,4=tetralydrodivenzofuran

the reduced dibenzofuron was prepared accorx ing to ithe
Jirections of Onigschmidt. In o typical premaration 50 g.
{(C.2 mole) of dibenzofuren was reduced with €U g. [£.6 atoms)
of sodlum end 400 ec. of absoluts ¢lhanol. this miziure wis
heated Tor four hours or untlil the sodium was completely de-
composced and then 1t wasn diluted sith & L. of water. Yhe oil

vos separaled, dried and distilled to gsive a 76p yield of

tetrahydrodibenszofuran dictilling ot 266-2729.

@

€Z. CGoldschmiedt, “onetsh., 22, 890 (1902).



=108

five groms {0089 mole) of the reduced compound wes

nlaced in & 125 co. srlemmeyer ilack and cocled 1o GG. AN
ice~cold szolution of 4 gz. of concentrated nitric acid in 10
cc. of _lacial acebic wcid was sdied Lo the reduced dibemni.o=
furan with asitaetion. woon a violent veoctlon occurred and the
nitration product was romoved by Tiltrolionm. o erystollizetion
from sleohol there was obbtalned a 0% yield of 7-nitro~l,:,¢,4~
tetrahydrodivenzofuren neliin, ot 154°%, & mixed aelting peind

this comround and ¢ =omple of the so-cnlled nitrohexshydro-

i
disenwofuran kindly sup~lied »y Irofessor Von sraun® showed

A mixture of 8 go of tin, 75 cc. of hydrochlorie acid
and 1.9 ge (0,008 mole; of the above nitro derivative was To-
flaxed Tor 12 hours. After the hydrolysis of the tin complex
there woo obtained o cuantibative yield of the smine hydro-
chloride, which melted ot 569 « ihe sa2lt wes converted to the
frege walne wiich, alter seversl crystallizations from agueous

o [SUTON - B, ; o I
gthanol, melted st 55~-56 .+ The supposed sminohexashydrodibenzo=-

b

. : N b
furen prepared Dy You Draun was reported to nelt at 569,

the plercte of the amine, prepared in the customary nenner

molted ot l&?—l&&g, yhiech is in agreement with the velue re-

,\»:

ported Tor ithe simdler derivalive of the aninchexsliydrodi-

Yoy e T
VETR O T8 .

Dope 10,08 nole) o segtic

T=gnino~1,<,o,4=tetrahydrodi-



=10

T o S A S . SC S e S PO s N 11} - $ at g
cenzofuren snd 1 . of fased sodlum ccetate.  whe reaction wo s

poured on o ushed lce and Irom the solld metericl alter cryotal-

I
Tication ©rom agueoun ethanol there was sceoured oome pure agei=-

£
5
foke
e
o
o
o
’?j
<
4o
=
o)

) o
melting «b 146 .

- .

b
. L% .
von Braun ngrorted  an acetyl derivative of

{1}

1ig hezohydroe-

Foopd

B

ariliie 1o melt =t lgfa, but undeubtedly his comround

%

ture of the nmonmo~ und diacetmine comrounds s the analysis was

not giver.



TABLE I

2=-B-Dilethylaninoeth¥ldibenzo~
‘uran. 1+
Pepe=iethylaminoncaetyldibenzo-
furan,.HCl
Z-w-Pipevidinoacetyldibenzofursn.iiCl
Piperiiinomethyl-t~dibenzofuryl-
earbinol. .HCL
4-scesaninodivenzofuran
8-Tetrrnhydrodibenzofurancarboxylie
aeid

S8 BE HE EB &9 24 BB X FE BE A ME H® &9 AW

6 me.

8 mg.

40 Mg

3.6 mg.

9 ng.

4 mg.
& myz.

3.--2 m{;'
1.2 nmg.

4,5 mg.

BB HE KRB B 3E A AN S8 RF BE Ba #3 R G5 wh

W . .. .

W i - o . -

T D T o o S0le b

o morphine~like symptoms
inslgecic

s g .- -~

* « » T
NA R OF COMPOUND t Mse Lo Do ¢ Mo Z. D o2 PHARLACOT.OGY
- Ly L3
Dibenzofuren t 4 me. ! wmeacew= : Inert o
Tetrehydrodibenzofuran : 4 mo. ! mememwwmae- 2 Tnert
E-fydroxydibenrzofuran+ T 2 nmg. ! mmmmewe- ! Inert
S«Hydroxydibenrzofuran+ : 2 mg. ! wwmweewws ¢ Inert
4-tiydroxydibenzofursn+ : 3 mg. § mmmeme—w : Inert
4,6«Dinhydroxydibenzofuran+ t12 ng. { mesewwe- : Inert
2-Dibenzofursncarboxylic acid 6 mg. § mmemwewwe t Inert
3-Dibenzofuronerrboxylic Aclid+ } Mmmimsee ) memmea=- 5 Ineri
4-Dibenzofursnearboxylie 4cid 110 meg. ! wmmmmeww ¢ Inert
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