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1.

INTROBUCTION

The interest, in this laboratory, in dibensofuran (1) chemistry®
was first aroused in the quest for a emmiént source of furan-
mm%wﬁﬁ acid. At firet it wes hoped that the oxidative
degradation of dibenzofuran would furnish an inexpensive and convens
ient source of this compound. When dibenzefuran was found very
resistant te attack by oxidizing sgents, a search was instigated for
dibenzofuran derivatives possessing amine or hydraxyl gmp& that
might aid the ease of oxldation. In this search it was found that,
while several substitution resotions had been carried m*t: with
dibenszofuran, struetural procfs had never been esteblished for many
of ﬁm most common m&w&%ﬁ%&m products, Thus an urgent nesd was
falt for funiamental orientation studies in view of the aaaafh#ad
condition of the literature on dibenzofuran,

In addition, the coourrence of a dibensofuran mucleus as an
important part of the complex morphine molsgule (IL) suggested some

nds might possess a@gﬁaﬁa sotlon, This hops of

cbtaining compounds which would possess & morphine~like sotion wae also
attended by the hope that these compounds would not be hebit<forming.
Derivatives of phenanthrens (I11)%, also an importent portion of the

lostfield, Thesis, Jowa State College (1933).
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morphine moleoule, had already been shown to have analgesio action.

Two dibenzofuren derivatives had shown some analgesis aotivity.”
1% was hoped, furthermore, by e systematic examination of a mumber of
dibensofuren conpounds for y&xy’a&@lﬁgﬁ;ﬁt; action, that correlations:
ﬁam shemloal constitution and physiologieal setion might be forme
uh‘k«d;‘

The work in this fleld has been very ma‘!:itme%@ﬁly reviewed by
previous workers in these laboratories in ariematim of dibengofuran
mmﬁ'“*?‘aﬁ end studies on mmwxagimzy active dibensofuran

%r and Krleger, Ber., B85, 1@5& {1922},

4pywater, Doctoral Dissertation, Iowa State College (1934).

Brayes, Thesis, Iowa State College (1934).

Svan Ess, u.W., Doctoral Dissertation, Iowe State College (1936).
g'ﬁ?m Ess, P.R., Dootoral Dissertation, Iows State College (1936).
ﬁ&‘mem, Doctoral Dissertation, Iowa State College (1938).

Swislowsky, Doctoral ﬁi«tmtism, Iowa State College (1935).
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sompoands J5,00,11,12,13,14

Studies on dihenzofuran have shown i;ha# by direct molear
- substitution maﬁim the Zw, ’56-, Tu, and 8&15@31%1@ can 'raséﬂy
- be ablacked, %Wtienm ;;’mvméd '&ha only method for introduction
of & variety of substituents into the 4=, and 4,6~positions,’® From
the point of view of eloser analogy to She morphine moleeule the most
imporbant positions in the dibemsofuran micleus are the le, 4=, G,

and Ospositions.t*® Witration” and bromination’®

of 4macetamino=
dibenzofuran involved the l»position. These same reastions with
- - stituent into the leposition. 4n excellent method for lntroduction

thoxydibenzofu ran?®s27 150 introduced a sube

of mﬁaﬁi&mx&& into the 1=, and ﬁnpmiﬁima involved the *haéﬁ.ma
methoxydibensofuran,
To cireumvent the difficulties of this method, Swislowsky® had

and costly preparation of 4,6-d]

studied the use of 2,8~derivetives as a source of le, or 1,0-derivatives,
Bromination of 3,&@1&@%:&@%&&:@%%* gave only 2,8ediscetaminoe
Sbromodibenzofuran. However, Parker had shown that brominmation of

;ﬁﬁmmtﬁak, Doctoral Dissertation, Iown State College (1935).
A:gmith, Doctoral Dissertation, lows State College (1938).
12npadiey, Doctoral Dissertetion, lown State College (1937).
13parier, Doctors) Dissertation, lows State College (1937).
lcook, Dootoral Dissertation, Iows State College (1940).

1551 1man and Young, J. &me Chem.
17611man, Jaocby, and owa

siowaky, ibid., 61, 954 (19%9).
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Z-hydroxydibenzofuran gave lebromo-Z-hydroxydibenzofuran.l®  Dibrome
ination of 2,8-dihydroxydibenzofuran’ yielded & product tentatively

ﬂwigm‘&oﬁ a8 1,%&W,Wm; dibenso

fursn. From the

‘ai.bmim%im of 2,8-dimsthoxydibensofuran’ were obtained two products.
{me was mm%iaal wiﬁh the methylation ;smrlxw!s of the 1,9~dibromo=
The other wES *bmﬁﬂwiy designated as

roxydibengofuran.
The objeatives of this work wers Yo elarify the structures of
| these éﬁmﬁm pmﬁaeﬁ; 4o prepare ;thar derivatives of
| aﬁmﬁm@ dibensofurans; and to prepere certain derivatives
of éi’bazxsaf&m whish might possess Mﬁt@;iui aetivity.
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Table 1. methm with Substituents in
the 0= and 2,8mPositions

o S

. Name of compound M.P, , heference

MONOSUBSTITUTED DIBENZORIRANS

Zeicetaminodibensofuran | 161.5+162.6 (18)
120 {3
2«ioetoxydibenzofuran 115116 (19)
2~foshyldibensofuren 68 {20)
bap. 220-228 (8, 21)
18 ron,
2=Aoebyldibensofuran oxime 187 (21)
2=Allylexydibensofuran ' baps 178-180  (16)
4 wine
Bubrmiminpace by idibentofuran hydrom B54m255 (23}
chloride
2=Aminodibensofuran | | 128 (22)
2m {A=Aminoethyl )=@ibengofuran hydro~

shloride 222.82% {24)

1%611man, Brown, Bywater, and Kirkpatriek, J, im. Chem. Soc., 56,

2478 (1954).
Yswislowsiy, lows State Goll. J. Sei., 14, 92 (1989) /[ C. 4., 34,
5275 (1840) o -
sinle swaky, m,ﬁ 284 m (1891 ).

W‘S’fﬁ (I%& £ SR
m w218 Ce Aes 88, 2866 (1934) /,

Mos "{_*g and Robinson, J. im. Chem. Sce., 57, 2186 (1935).

{lman, Parker, Bailie, and Vrown, J. Am. 'ﬁm‘ Son.y 61,
33&@ (1839).
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Table 1. (Comtimed)

KePe

Referonce

Z2»{Cotminoethyl J=dibenzofuran

- 2e{B=finincethyl)=dibenzofuran hydro-
~ ehloride

(P «imylaminoethyl) E~dibenzofurans

Z«arsencsodibenzofuran
2~Bengoyldibenzofuran

2«Bensoyldibenzofuran benzoyloxime
2=Bensoyl-x~dibenzofurancarboxylia acid
2«Benzoyldibenzofaran oxime

Biw{2=dibensofuryl)
Bis={2=dibensofuranjglyeolic acid
Big=(2-dibensofuryl)~diketone

Beps 167170

2 m.

278

160
%80

167-168
135+1%8

265-266

1824188

201=202

(10, '351}
{10, %)

(26)
(ar)
(28)

(20)
(28)

(29)
(28) -

(28) .
(28)

(28)
(30)
(30)

Ao dit

i il

25gi vcpatrick, Iowa Stete Coll. J. Sei., 11, 76 (1938) /Cu 4., 51,

.. 1800 (1937} 7.

285urtner and lehmann, J. An. Chem. Sos., 62, 527 (1940),
i?skm and Hamilton, J, &m, Chem. 50c., 59, 1008 (1937).

2Benis thesis.

“*Boreche and Bothe, Ber., 41, 1940 {1908).
0gi1rice] and Baynon, J. Chem. Soc«, 778 (1937).
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Table 1. (Continued)

Yame of eompound HuPa Reference

%{wuﬁmﬁi}u&imm o 106«107 ?3?;
: , £

110 ( 3)
f (32)

2w{PBromosthyl)=dibenzofuran 62-62.5 (1)
bape 179160
rbome thoxybenzoyl J=dibensofuran 99-103 (33)
roy=Tenitrodibensofuran 259-240 (28) dscln !

203204 (33)
(35

o y 203~206 {a3)
- mmmgm%éam 221223 (33)

2= {o=Chloroacetyl j~dibenzofuran 109110 (81)
beps 2064208
/ I=8 mn.

2eChlorodibenzofuran | 106 (18)
A (s2)

ao Gombie, Mao Millan, and Soarborough, J. Chem. 500.,

539 (1931). | | | |

33neimmer, Monatsch., 8, 411 (1907).

$4q4)man, Lengham, and Willis, J. jm. Chem. Soe., 62, 346 (1840).
383 orache and Sshacke, Ber., 56, 2498 (1923).

3lgi rkpatrick and Parker, J. Am. Chem. Soc., 57, 1123 (1935).
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Teble 1. (Contimued)

Name of eompound | WP,  Reference

2-Chloromercuridibensofuran , fass,mv | (38)

ZeChloromethyldibensofuran T8 578,85 % 3.*3%
25

(r«Chloropropyl) 2~divensofurancarboxylate B85 ‘ (28)
2-~Dibensofuranacetonitrile 102.5+108,5 (10, 25)
2~Dibensofuranserylic acid 239240 (30)

2+Dibenszofuranarsonic acid 360 , (87)

E=Dibenzofuranarsonio soid mono-
hydrate | 213214 {37)

2=-Dibenzofu;  (wbis -dimethyle
amino )4 gheriy lmethasse 172 (0)

Z-Dibengofuranbutyric acid 118113 (8, 24)
ZeDibengofurarbutyric acid smide 157 | (3)

2«Dibensofursnbutyric aeid chloride beps 270=372 (3)

68 (s0)
128 (s0)

ZwDibenzofurancarboxaldshyde phenyle |
hydrazons 162 (30)

8«Dibensofurancarboxaldehyde semisw '
carbasone 240 {30)

38a3iman, Smith, and Oatfield, J, Am. Chem. Sos,, 56, 1414 (1934).
$7pavies snd Othen, J, Chem. sm.;‘faﬁ?‘f%ﬁ}“
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Table 1« (Conbinued)

Name of compound

UoPy

Beference

2«Dibensofuransarboxanilide
%ﬁiﬁmwﬁm&mb&xy}i& acid

Z«Dibenzofurencarboxylic scld dlethyle

mide
Z«Dibenzofuran~y-ketobutyrie acid

Z-Dibenzofuran-r=ketobutyric acid
hydraside

2«Dibenzofurenmethylensmalonic aeid
: znﬁihﬁnsmwmm aclid

%mmmmmm hydrow
ghloride

%mwmmﬂmpyfmrgﬁzm
2«Dibensofurensulfinie soid
2-Dibensofuransulfonic ecid

- 2Dibenzofuransulfonyl chloride

&éﬁmmmybsuﬁbcmmrﬁ*
wﬁb&m& ‘

: a»{awﬁihamamgyi J=d ,Bedihydro~

| ﬁw{%ﬁ%&%&aﬁwi}wmﬂm
2=Dibensofuryletriphenyllead
2«Dichlorophosphinodibensofuran

51
246-247

78
184»1885

2is é@#{
125

219-220
T5wT4

> 800 deo.
140

150

190-200
1684515046

baps 246850
/ 25 wm.

(30)
(%)

(28)
(3, 24)

{ 8)
(30)
(37)

(3)

(3}

(36)
(21, 6)
(36)
(30)°
()

(3)

(38)
(37)

38g11man, Bywater, and Parker, J« ime. Chem. Soo., 57, 885 (1986).
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Teble 1. (Contimed)

Bame of compound

HP,

‘ Beferonce

2 «»ma@hylminwthyl}m&ibsﬁsamm
plorate

Diethylaminoethyl Mahmmmw
aosrylate hydroshloride

2;{@“&1% OO THY 1}%&%@@3&
hydrochloride

1,2«Dihydro=g=dibensofursncarboxylie

%uiﬂamwzamimmgiml}%ﬁm
gofuran

2« (P »Dime thyleminopropionyl J=dibenw
sofuran hydrochloride

2= (v«Dimsthylaminopropyl Jedibengo=
furen hydroehloride

furan methioedide .

L {Y—mmﬁ;ympmpﬁ)n&mamemm

gieuise
&Et}wl&ﬁammhm

Etby) -2=dibengofuranbutyrate

175-174
iss

3.93-1&5
2 fone

278279
88-89
194196
195-197
210«211,5
164165
beps 820

beps 2184226

%ﬁﬁt 2680
10 mne

(24)
(28)

(31)

(39)
(24)
(24)
(3)

(40)

(40)

(38}

(8)

ﬁﬁgﬂm and Bradlsy, J» Am. Chem. Soc., 60, 2353 (1953).
jvsetilg end mmen, E:‘ Am. Chem. | Sum, 87, 502 (1935).



Table 1. (Contimed)

Heme of oompound HePo Reference

Ethyl ether of chloromethylefwidie
bengofurancarbingl B2=59 {s1)
/ 6 ma,

Ethyl ether of piperidinomsthylsge-
dibensofurancarbinol 175 {31}

Bthyl 1,2,3,4~tetrahydro-g~diben= | |
: sofuranbutyrate bepe 253~256 {3)

 2~(Guanylguanido)~dibensofuran 176 (41)
S .M\H w&%ﬂgtgaoﬁw%w%

dibengofuren , 127.5-128 (14) \%s allsl

P o
T s 2\».:@\

178=-179 (14)

dibensefuran oxime 215-216 (18) At add

2w (dwHyd roxy~Gugminoethyl)}=dibens o=
furan 132 (23)

2= @-Hydroxy=Cwaminoethyl J=dibenso= |
furan hydroochloride 261 dec. (23)
2= ~Hydroxy-f=chloroethyl)=dibensom

fapan bape 206~208 {z1)
\ 2 mm.

2-Hydroxydibenzofuran 156 (16, 42, 43)

455, patent 2,191,860 / C. A., B4, 4528 (1940) 7 .
42pponch patent 768,082 / . A., 29, 476 (1938} _/ .
43cernan patent 608,350 / C. L., 20, 1438 (1935) 7 .



Table 1.

15

{Contimied)

Km of Q@?ﬁpﬁﬁnﬁ

HePo

Beforonce

awﬁx~agéregy«@udxcagyxamiaaaeﬁyz)~
dibensofuran hydrochloride

zﬂfﬂitﬁﬁrmﬂrﬁﬁiﬁmm nepropyl )=
dibenszofuran hydrochloride

2= (K =liydroxy=Pudimethylaninosthyl )~
dibenzofuran

| &(«@W@n&mﬁwmﬁmwz)ﬂ
. dibsnzefMren bansoats

" dibensafuran hydeochloride

2 {uliyd roxy=P=sthy laninoethyl J«
dlbengofuren

2w (o wltyd roxy=Pwsthyleminosthyl )=
dibensgofuren hydrochloride

ethyl)=dibensofuran
oxyethyl)=dibensofuren

2= (o =Hydroxy=P=plpsridinoethyl )}«
dibenzofuran

2 (o wIlydromy=Pupl paridinoetlyl )«
dibengofuran benzoste

2w { ~Hydroxy=PCepiperidinoetizyl )=
dibensofuren hydrochloride

zni«%ﬁywnﬁwdiﬁkymmthyi }n&ibem

. gofuran T5w78

bap. 220
/Mm'

157159
148
8859
95100
 ATB~LTA
99464301

210«219.5
85~64
6787 .5

116,5+117.5
11e

280-251

{25, 31)

(23, 1)
(s1)
(23)
(23)
(23)
(28)

(23)
(23)
(81)

(23)
(23)

{28)




14w

Table l« {(Continued)

Heme of ¢ ompound : M.y Reference
2«lododibenzofuren 142 {z9)
' 112 (18)
(P =Iscbutylaminosthyl) 2w=dibenvofuran
earboxylete hydrochloride 212 (28)
{1~Ketowdwami nobutyl J=dibensofupan Do 250252 ( 8)
f 1?*13 s
2o {o(=KotiomPmaminosthy] J=dibensofuran | |
hydroshloride £54~256 dec. {23)
&{%»Ea%nﬂnﬂi&ﬁwmm%hyljﬂéﬁamau ,
furen h {28, 81)
m(«&wﬁ-&m&m&g Jmdi bermom
furen 82«88 (28)
3~{o(wi{ew~&immml}mﬁmmm ‘
furan hydrochloride mon 212-235 {28)
2 (% ~Eotio=-me thy laminoethyl J=dibenzo= .
© furan hydrochloride {28)
2w{x~Keto=P=piperidinoethyl)~dibenzo=
furen 97100 (23)
2w ((wFatowlupi peridinoethyl )~dibenzo~
furan hydrochloride 255-288 (23)
thoxydibenzofuran 4647 (18)
bape 164»1686
6 mne
mzwun{mzwmmmmwz}u
amine hydrochloride (23)
2wliethyldibenzofuran 45 (8, 44)

43ug11 and Shindo, J» mmm Soo. Japan, 53, 571 (1935)

Cu Aey 38, 151 (198%)



i6.

- Table 1. {Conbinmed)

Neme of compound

P

&fﬁr&aﬁi

Msewhsm%m%ﬁ“ﬂmw” L2455/

Zaitrodibenzefuran

SwProplonyldibenzofuran

1,25 ,4=Tetrahydrowt={Cegostanino
propyl )=dibenzofuran

Tetrahydro-g-dibensofuranbutyrie
aoid

Tetrahydro=Z~dibensofuran=Y=ketow
' bubyrie acid

i&tﬁhywmmwafummw%

Tetrahydro~2edibengsofuranpropyl~
urethsne

130
171.5+173

110
buPe 1804208

184»186

118

125.5=126.5

162-152.5

b.?ﬁ Z80mz,
253-254

6889

(30)

(14)
(35, 38)
(48)
(28)
(28)

( 3)

4BGorman patent 701,954 /C. A., 36, 98 (1942) /.
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Table 1. (Contimed)

Hame of compound

K Py

Beference

DISUBSTITUTED DIBENZOFURAKS

2isetaninoed=bromodibenzofuran
2=Aoetanino=denitrodibensofuran

ZehoetyleTeaninodibensofuren

2eAsetyletecarbomethoxydibenzofuran
%mgy}.«ﬁn&imgfummrwuﬁ soid
ImAgetyl=2emethoxydibensofuran
2eAnetyl~Tenitrodibensofuran
Z=Avetylex=nitrodibenzofaran

l=Allyl-2whydroxydibenzofuran

1~Allyle2-methoxydibensofuren

2=imincbenzofuros Zé; i‘wf] whENKO-
thiazole

2=Aminobensofuro= /2,5=f /~benxo-
thiazole hydrochloride

2eimino=I-bromodibensofuran
Zuhminowdmd

Jbengofuranarsonic aeld

240241
206208
110
208

174-175

262265

121-122

212213

105

83
Deps 173
/B mme

6768
268269

[74-172

218 den.

(18)
(18)
(s, 19)
(24)

{24)
(24)
(24)
{24}
(9, 19)
(24)
(38)
(16)

(18)

(24)

(24)
{18)
(46)

463511 and Hamilton, J. Am. Chem. Soo., 56, 1778 (1934).
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Table 1.

{Contimed)

Xame of compound

MaPo

RBefarence

2=iminonTedibansofurenarsonio acid
Tmimino~gedibensofuransulfonic acid
2=tminowd-~methoxydibenzofuran
1~imino-2=nitro=fenethoxydibenzofuren
TeAmino~7,8 ,9,10=tetrahydrobens o
L1 /naptho=/2,8+3 / ~furen hydro~
shloride
2,4~Bisw{diethylaminoethylamino )=
- dibensofursn ;

giam-(ﬁiaﬁ@mﬁmmi} z,swaia
bensofurendisarboxylate die
hydreochloride

2, T=Bise{guanylguanido }wdibenzofuran

2-Bromo=3-asetaninodibensofuran

2=Bromos3=-aninodibenzefuran

- 2~Byomo=Twaminodibenzofuran

2-Bromo=B=oarboethoxydibensofuran

2«Bromo=d=oarbonethoxydibensofuran

bomsthoxydibenzofaran
medibenzsofurencarboxylic acid

> 250
1271278
206207

266267

/ 1 e

251~2562

194

129
158-154
130
180=189,5

- 166-187

285w286

(27)
(35)
(24)
(24}

(24)

(47)

(26)
(48)
(18)
{18}
(18)
(24)
(49)
(80)
(49)

Tt kol

kggéarmgn patent 550,527 / Cu fes

A M caned

. 36, 4062 (1052) 7,
48y 5, patent 2,191,800 / C» i, 34, 4528 (1940)7.

4934 1man, Cheney, snd Wilils, J. Am. Chem. Soo., 61, 961 (1939).

50g11man, Van Ess, and Hayes, Ibid., 61, 643 (1939).
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Table 1+ (Contimied)

Yol Refervonos

oarboxylic acid  283-264  (50)
Mm&%&mfam&aﬁmﬁﬁ acid 828 - (24)
2-Bromo~3d«(guanylguenido J«dibengofuran 170 (48)
1~Bromom2-hydroxydibenzofu 123=128,5 . (18)
| 115=115.5 (51)
92.5 (18}
117118 - (18)

106#106 .6 (50}
2-BromosS-nitrodibsnzofuren 164.5+165,5 (18)
2<BromosGenitrodibensofuran 231232 (52)
3<Bromo=T-nitrodibenzofuran 250,6=251.5 (18, 53)

S=Hromo=Senitrodibensofuran (s2)
2«Chloro=T=nitrodibensofaran : 226 (32, 54)

2,7=Disceteminodibensofuran 260 des. ' (65)
| 265-365.5 (s6)

3,3&31&@%&%%&%&%&@&3&& 200=800 (9, 19)

5%mm and Kubote, Bull. Chem. Sos. Japan, 9, 48 (1934)

ﬁﬁg 28 3@91 {19533 *
<ol D, * J . Jape, }5; 81 (3»9&1)[’3& shg 3111 (19%1}].
nane : “Pedfield, J. Chem, Soo., 716 '(19&&}*
11linane and Padf az.a, a, Chemy s""w‘;;‘ 1187 (1935).
%ﬁullimg Je Chem, smig gW{l ¢ ’ ’
Séyemsshire, J. Chem. 505- Japan, 59, 186 (1938) /C. A., 52, 9084 (1988) 7.
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Zable 1. {(Continued)

Name of compound , . o HePa Reference

2,8-Discetoxydibenzofuran = 150w151 (9, 18)

2,8Diacetyldibenzofuran w0 (35, 24)

2,8«Discetyldibenscfuran dioxime 250 deos | (38)
z&yﬁm&m»mm ‘ ‘ 166 - {18, 85)
2,6-Disminedibensofuran 138-140 (86)
2,7=Diaminodibenzoturan 152  (s8)
: ' 218-218 (9 19)
2,8«Diamincdibenzofuran pierate 278 dec. {8, 18)

2,8«Dibengofurandicarboxylic acid %00 - (87, 58)
2,8=Dibensofurendisulfonie aoid - (s6)
3;%531%3%:@&&1@;&%13%@1 ehloride 218 - (38)
2,3«Dibromedibenzofuran 150=1560.5 {81)
176 (32)

2,8-Dibromodibenzofuren - 185 {(s2, 59)
3, T«Dibromodibenzofuran ~ 189200 (52)

5?333 :
gii and S&gﬁm, J, Pharm. Soo. Japan, 53, 951 {zs&&}
sgg. Aey 29, 5444 (1935)] «
i?i}mn; ﬁii}&&; 7% 5.8 gﬁ*&m* !}a m» @Iﬁm ﬁ’@ﬁn‘ @i; 1871 {3&9$9>D
fMuﬁmﬂ i&m;; 15$g 193 (}.@?3.)&
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Table 1. (Continued)

Kame of aompound o WP, Reference

2,8«Dichloredibensofuran , 150 {18, 32)
2,8«Dichloremereuridibenzofuran - (38)

, ‘ T prvapalte
' Diethylaminoethyl,2-dibenzofuren~ . , :
carboxylete hydroshloride 255 (28)

Diethyleminoethyl Tenitro~2-dibenzo-
furancarboxylate hydrochloride 161 (28)

A

% ¥aDiethylaminepropyl Z=dibenzofurens= o /
~earboxylate hydroehloride 188 (28) ~orirdt oudif.

2,3@1&%3*16&%&9&;@& bap. 354 (55)
/{zﬁ B

Ay ‘ - (ﬁﬁ)
2,&@&@&?%&@1&5&%@ - {(60)
2,7=Dihydroxydibenzofuran 192195 (61}

2, 8«Dihydroxydibenzofuran 2424243 (9, 19)
2,8«Diicdodibensofuren 178 (18)
T8 (16}

BEm80 (9, 19)
beps 187
5 mma

2,3«-Dimethoxydibensofuran piernte 117«118 (2, 18)

2 ,3«Dimethyldibensofuran 64 (44)

60 rman patent 679,976 L& Aes 34, 836 (1940)] ,

A
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Table 1. {(Contimed)

Neme of compound : HePu

Reference

sofurandicarboxylate 167

Pimethyl Z,8«dibes
1,8~Dinitrodibensofuran 241-242
3,7-Dinitrodibsnsofuren | 245
Z«Bthylez-nitrodibensofuran g6

15 wm.

2«{Gusnylguanido )wd
furan

2*@3&!&@&*?*&&5%@&&n#&ihﬁnﬁaf&&ﬁn 242245
Z«Hydroxy=3-acatyldibensofuran 168169

&~Hydroxy~S«bromodibensofuran ’ 1%@@1&%

2-Hydroxy-8=ehlorodibensofuran ’ 167-169
Zelydroxy~T=chlorodibensofuran 167188
ZeHydroxy-8~chlerodibensofuran 177178

2eHydroxy«l=~dibenzofurancarboxylie
acid

300214 deo.
1=Hydroxy-2-methoxydibenzofuran 1111118
2~Hydroxy-Temsthoxyd ibenzofuran 161-162

(57)
(52)
(55)
(35)

(48)
(61)
(2, 18}

(81)
(16)
(18)
(1)
(61)
(61)

~ (82)
(18)
(81)

62G31men, Willls, Cook, Webb, and Mesls, J. Am. Chem, Soc., 82,

687 (1940).
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Toble 1. {Continued)

YHame of compound

Befarence

ETydroxy-3snethoxydibenzofuran
2vHydroxy-T-methyldibenzofuran
2-Hydroxy-Bsmethyldibensofuran

2«Todo«T={gannylguanide J=dibensow
furan hydroshloride _

7=Keton7,8,9,10=tetrahiydrobenzom
- [b/=napthy] 2,847 =~furen

TeKot047,8,9,10-tatrahydrobongom
| E}ﬁm@gfg,m _=furen oxime

Zelinthoxyed=poetyldibonzofuran
2-Hothoxy«d»allyldibensofuran

2-Hethoxy~3«-dibensofurencarboxylic
sold

sayi-ten T

-

E~lnthylw8=carbomethoxydibensofuran

137

212213
113-114

171172

186187

270

>335
103

> 470

(9, 19)
(61)
(61)

(48)
(24)

(24)
{9, 19)
(18)

(18)
(16)
(18)
(24)

(24)
(44)

(44)
{24)
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Teble 1. {(Contimmed)

HoPa

2-Nitro=3~sminsdibengofuran
2~NitrosTeeninodibenzofuran
“2-NitrowT~arsenodibensofuran
1litro=8-bromodibensofuran
Z=litrowtwcarbomethoxydibenzofuran
ZellitrowTecarbomethoxydibengofuran

2uRitrodedibensofluranaraonio soid

fwliibro=Tedibensofuranarsoniec sold

2=Hitro=T-dibengofurancarboxylic acid

eNitro-Z«dibensofuransulfomenide
Tuliitro«g~dibensofuransulfonie aeid
?m»ﬁéswtﬁwwmﬁa?gﬁﬁgw ehloride
gw%ﬂé%@%%ﬁ%ﬁ?g

- gaz

> 260

- 189.6=180.5
B05~208.5

> 280

185=186

185.5~166

(50)
(24)

{18, 88)

(48)
(27}
{50)
(24)
(24)

(26)
(38)
(s8)
(38)
(27)
(24)
(83)

A RN SO S



Teble 1. (Contimed)

Hame of compound HaPs Reference

2«Phenylazo-J-hydroxydibenzofuran 177=178 (63)
2,81-Fhthaloyldibenzofuran - 288 (38)
1=Propony I=Z-hydroxydibenzofuran 94«95 (16)
175 (24)

TRISUBSTITUTRD DIBENZOFURANS

244 | (24)

270-271 (24)

us-248 (50)

MW&M&M&&W" 230 ‘
. carboxylic sold 247%247.5 (50)

=B romomB~nitro=gecarbone thoxydibens
zofuran 205~208 (s0) )

FONLDOR (5@}

! guB i4ro=6ms

2B rono=Seni tro«b-dibensofiiranoare
boxylio acid 331534 {50}

8~Bronopyridodibensofuran | 152 (31)

{5, 19)
F03.5m504 (66}
$24.,6-825.5 (86, 28)




25,

 Table 1., {Comtimied}

Fams of oompound | HePu 'Referencs

8, T-Dieminesfenitrodibensofaran 26654287 (s8)

-Senitrodibensofuran 291.,5202 { ﬁag
212-218 (28

2 ,8=Dibromo-3egsetyldibensofuran 157=167.5 (24)
169=170 (14)
114-115 (14)

158,54195,5 (14)
110~112 (14}

254-236 des. (14)

185-186 (24)
277278 (5, 18)
Eﬁ& dso. o 7)
b i d (17)
240 dec. (17)

B-liethoxybensofuros/ 5,6«b /~bensos |
furan~2 S-~dione 78 (9, 19)

2%@1%&@1*1«&:@3&9&%[ 2 ,&f]
«banginidagole : 2928 (24)

&wﬂbﬁy_ hma&m ‘
2,5t memam hydroe
shloride > 328 decs (24)
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" Table 1. {Continued)

Heme of pompound | HoPy | Reference

Methyl 2,8=dihydroxydibenzofuvens |
© - M Spvaonontate 206207 (9, 19)

2-l1trow3, Tdinsetaninodibensofuran 348 deo. (84)
2-Nitro=8, T-Disninodibensofuran  are-2Tr (64)
2,8,8-Tribromedibenzofuran | 202-308 (85)
1,3,8-Frinttrodibenzofaran 207-208 (s2)
2,3,8-Irinitrodibensofuran 236-257 (65)
2,4,6=Trinitrodibengofuran 260261 (84)
2,4,6=Trini trodibensofuran S11-312 (85)

TETRASUBS T1TUTED DIBENZOFURANS

~ dibensofuran 216 (48)

dibengofuran 259 w§=260 .5 {B0)

2 ;?nﬁhmm,ﬁﬁéin&r&ibam@n ,
- furen 285,.5-286 (88}

2, T»Dianino=3,8«dinitrodibenzom~
Paran : B560,5m361.5 deo. (58}

1,9 7«Dibromo=2 ,8=diacetaxydiben~
sofuran 173.85-174 (9, 19)

3%&1&?}1&?@;‘74} QM% 3%@; i&m 59 945 (1%558) [ﬁg ,A:’r; 35;

605 (1938)/ «

ﬁ%wm, Bulle Chem. Socs Egm 3261 & {1941)[ Co ;&t;p 35
3640 (1941) /.




274

(Continued)

Feme of oompound

HeP.

Raferenve

2, 8aDibromo=d ,B~diaminodibenzom
furan

2,8=Dibromoe4 6~dicarbomsthoxy=
dibenzofuran

2,8=-Dibromowd ,Sedibenzofurandicar=
boxylie nold

1.8 %i}ib?mﬁﬁwﬁihyﬁmxyéﬁwnwn
faran

276,5=2T7 45
2718
> 350

R0I~202

1,07=Dibromo~2 B~dinsthoxydibenzofuran 196-187

dibengofuran

129=130

égﬁmmﬁhmy«&,?«éﬂ:mm&ibmﬁm ‘

furan

3*8*%%5@%&,?%%&&&%%&%
#benzofuren

2 8=Dimethoxywl,8 f«diben:
.mwna soid

B,8=Dimethoxy=3, T=dibansofurandi~
earboxylic goid

1*9$~gimaﬁkyz»s*sﬂal'
faran .

1,8 %mmwm,mﬁmbaw

fursn
2,5,7,8-Totrasce’

250=261

271w274 dec.

290 dpo.

168389

1o6-107
282

{65)
(68)
(68)

(9, '19}
(9, 19)

(9, 19)
(9, 19)
(9, 19)
(9, 19)
(9, 19)
(2, 19)

(9, 19)
(87)

66ynpubliched studies by R.E. Dickey.

6?ﬁﬁm3 ? \byg &f 3%5&

0 a;»»w'.s ﬁj&a 191 {1535}'
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Teble 1. (Contimied)

Name of compound ' HoPe Referemce

2,8,7,8~Tetrabronodibensofaren
244,56 ,8-Tetrabromodibenzo;
2,4,7,5+Tetrabromodibenzofuran

2,4,6,B=Totranmethyldibensofuran
1,3,7,8~Tetrani trodibenzofuran

2,5,6 ,8~Tetranitrodibensofuran
2,3,7,8=Tetranitrodibenzofuran 286-266 (68}
2,48 SeTotranitrodibenzofuran 252.5 (69, T0)

FENTASUBSTLTUTED DIBENZOFURANS

252264 {71}

furanel ,4=quinone 250 (714 72)

Ay 218220 ' {71}
143,4,7,8=Pentanethozydibensofuran 109-110 (711)

6% amberger and Brun, Ber., 40, 1949 (1907).
89 orshe and Scholten, Der., 50, 606 (1917).
T0yon Alpen, Rec. trav. ohim,, bl, 715 (1832). / o34
Tlurdtmen, Proc. Hoy. Soc. (London), Al43, 223 (39
Tsratman, Svensk, Lem. Tids., &, i
(1983) ] o |
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Table l. (Contirmed)

Kame of emagmmﬂ : HyP Reforennve

I,é,swfmm@awaﬁ,?uﬁmﬁzm&i» : |
benzofuran . 232 (71)

210 deo. (1)

" bengofuran mﬁwxﬁmﬁh s00 (n)

HEXASUBSTITUTED DIBENZOFURANS

1,2 4346 47 s9vHoxame thoxydibenzofuran 126-187.5 (73)

1,2,8 9~Tetrancetoxy«S, T«dimethoxy« -
divenzofuran 258-258 (13)

~ The first preperstion of aibmmmm reported by M‘implo?‘
in 1866, who obtained this compound by heeting phenyl phosphate with lime.
Later Hoffmeister and others’® proved its strusture. A major commeroial
source of dibensofuran is coal rmﬁ*’” This eompound has also been
prepared by mmg the apers of phenol over lesd or thorium oxides,5%

’*’%mm, Aun,, B13, 240 (wsﬁ};
T4t 5imple, Bn m{'ﬁg 376 (1866).
Togormeister, | anrﬁ 747 (1870); Teuber and Halberstedt,
gibids, 28, 2725 1658); Kramer and Welssgerber, ibid., 34, 1662 (1901),
gpiruber, Ber,, 6§ i&eﬁ (1932).
‘ E‘i,ssg [Co Ay 28, 2475 (1930) [

Gorman m‘bﬁa‘k
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32.

dibenzofuran proceeds smoothly to yield Zebromo=T=nitredibensofuran, 8

rbomethoxydibens
The bromination of Zebromosdibenzofuran has been discussed

From 4woarbomethoxydibensofuran is obtained -bromo-B-ae
zofuran,30
sarlier,

Hitration. Nitration is one of the very interesting substitution
reactions of dibengofuran becsise it atbtacks positions not readily sube
stitubed in other ways. Direot nitration of dibenzofuran yields chiefly
S-nitrodibensofuran,® but at the seme time & small amount of Zenitroe
dibenzofuran is formed,5+%%  The nitration of Seacetsminodibenzofuran
goes very smoothly %o yield Z-nitroe3-acetsminodibenzofuran.’%
I~Acetanino-d-methoxydibensofuren g;im, nltration, lescebtamino~
Zenitromfemethoxydibenzoturan.?é  The nitretion of Z-sostyle?-
aceteminodibenzofuran zives SescetyleT-acstamino-8enitrodibenzofuran, ¥

Heteronuslear nltration takes place, however, if one mueleus gone~
tains & group such ss carboxyl, ni‘krﬂ,/g&rbmthm. e ﬁha negative
group is in the Beposition, the ﬁgztwingnﬁ.trﬁ group attacks the Seposition.
If the ne’gﬁt;&.w group is i%a the 2, or 4e=position the entering nitre group
may go inbo ﬁi'ﬁhﬂ# the. 3—«, or %pmiﬁm depending on the partioular
experinental conditions. Dinitration of dibensofuran, or further
nitration of 3snitrodibenzofuran, yields ag?vﬁiniﬁwéihmwmm}s
From 3<bromodibenzofuren is cbtaiusd 2wnibro=Tebromodibentofuran,i®
The nitration of 2~dibenzofurancarboxylic scid ylelds the Tenitroe
derivative™® whereas bthe nitration of dwearbomethoxydibenzofuran yields
both the Tenitpow and thoe Senitroedibenzofursn derivatives.®  Similar
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2msostyldibenzofurans gives, respectively, Z-scetyleSe-bromodibenzofurentd
and Z,Miaeﬁ’hymibuma@&ramzé’aﬁ
In addition to ite use for soylabion, the Friedel-Crafis resction
has also been used for the preparstion of aysenic and pheaphém derive
atives of dibensofuren. The reaction of arsenic trishloride with
alumimm chloride and dibemsofuran ylelds, after hydrolysis, Zearsenw=
a&aﬁi‘bmmmm,m In & similer manney the mﬂm of phospheorus trichloride
en éibem@mm in the presence of aluminum chloride ylelds a dichloro
phosphinodibenzofuran of waknown strueture, but probably the mdorivative.>!
iminevion, For the proparabion of aminodibsnsofurans by aminetion

there are seversl sxnellent methods, ’2&&3&%&5‘%}9@;@&&&&3‘3

has been

prepared very smoothly from 2«bromedibenszofuren by means of sodamide in

liguid awmenia. This same method failed completely with 2,8-dibromo-

dibensofuren, perhaps because of the insolubility of the latter compound,®s1%
A second exoellent methed for the preparetion of Zeaminodibenzofuran

is the reaction of 2~bromodibengofuran with ammonium hydroxids and

cuprous browide as eat&lys‘%ga in a bowb, This mebthod works excellently

for the smination of the 2,8-dibromodibenzofuran as well,’?1

d o be & very smooth reaction for

The Bushersr reasction hag prove
aminodibenzofuren.’ * 19

the conversion of 2,8-dihydroxydibensofuran to 2,84
However, the usefulness of this particular synthesis is limited because
the 2,8«dihydroxydibenzofuran is gensrally prepaved from 2,8=dibromoe

dibenzofuran,’+1?
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37.

2,8/ «dissetoxy-5,5 46,6’ ~tetrabromobiphenyl decomposed without under-
going ring closure when it wes heated.

Ring slosures of hig&wnyl derivatives similar to 2,5«dihydroxy~
2/wchlorobiphenyl have been reported in the patent literature.5® In
these oases the hydroxydibenzofursns are prepared by melting the
biphenyl compounds with alkeli hydroxide or a?;ka&i’ sarbonate. o
data was given as to the yields of sonditions for these resctions, In
oy lyB8ndihydroxy«, and Z-hydroxy-S~chlorsdiben=

gofuran have been mmé,sﬂ

this menney 2,6«dinydr

Eing elosures of the pher

71 ether type, Ring closures of the
phenyl sther type to yisld 2= or 2,8+substituted dibenzofurasns have been
very sucsessfuls. In gaﬁemi, & substituted o~aminediphenyl ether is
diagotized and heated with & strong nineral aeid such as sulfurie or
phogphorice acld, It has been observed in the preparation of 2,4-

or z,ambs%ﬁmw dibenzofurans that the gmim group, through which the
rmg is eventuslly closed by diazotization, must be in the same benzene
mielens with any substituent which is to bo the 4-subetituent in the
final ?méwmgﬁ Otherwise no ring closure tekes plsce. Thus it has
been found impossible to¢ ring close Z2-chlopee2 ’«-‘amimdiphmzy’l ether to
4~chlorodibenzofuran. %

Trestment of the dlazonium salt of Zeaminosdechlorodiphenyl ethsy
with 50 per sent sulfuric acid yields 2-chlorodibensofuren, ® The ring
olosure of 2 esminosaeschloro=8 wnitrediphenyl sther yields Z=chloros
Tepitrodibensofursn.3®  In a similer manner 4,4 ‘~dichloro~@-amincdiphesyl
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38.

Metalation of dibemzofuran with n=butyllithium

4 solution of n~butyllithium, prepered from 18.8 g. (0.14 mole)
of n~butyl bromide and 2.8 g. (0.40 g. atom) of lithium in 60 cc. of
ether was added to 8.4 z. (0.05 mole) of dibenzofursn in 40 co. of ether.
All the menipulations and resctiouns were carried under a nitrogen ate
mosphers. This solublon wes stirred end refluxed for 20 hours, then
cooled and poured on crushed, solid carbon dioxide. After extraction
of the acidie mabterisl with dilute pobassium hydroxide solution, and
acidification with dilubte hydrochloric scid, there was cbtained 6.5 g.

(61%) of erude 4=dibenzofurancarboxylic meid, m.p. 200-204°, After
reerysmili@tien from dilute methyl alcohol the yield of pure
4-dibenzofurancarboxylic acid was 5.6 g. (534), mep. 208-208°,

In sddition 2.0 g. (227) of bi-d=-dibenzofuryl ketone was cbtained, m.p.
172-178° after crystellizetion from dilute ethyl aloohol. The identity of
this product was confirmed by a mixed melting point with an suthentic specimen,

In a second experiment using & very large amount of powdered, solid carbon
dioxide, the yield of 4~dibenzofurancerboxylic acid was 8 ge (765}, Biepe

209-210°,

Metalation of dibensofuran with phenyllithium

A solution of phenyllithium, prepared from 1l g. (0.07 mols) of
bromobenzens and l.4 g« (0.20 g. atom) of lithium in 60 co. of ether,

was added 40 8.4 g (0405 mole) of dibenzofuran in 40 sc. of ethers



40,

The solution was stirred and refluxed for 20 hours, then poured on solid,
powdered sarbon dioxide. The ascidic meterial wee extracted with dilute
potassium hydroxide solution, then precipitated by the sddition of
dilute hydrochlorie acid. The yisld of orude 4~-dibenzofurancarboxylic
soid wae 5.5 g. (52%), WePe 180-200%,  This orude product was recrys~
tallised from 50 per cent ethyl aleohol to yleld 4.2 g. (40%) of pure
produst, m.p. 209-210%,

In & second experiment the yield of crude acid was 6 g. (57%) and
of pure acid was 4.9 z. (46%).

From the combined neutral residues was ocbtained 1.2 g. (6.64) of
bimgmdibensofuryl ketone, m.p. 172-178° after orystallization from ethyl
alochol. A mixed mslting point with an authentie specimen showed no
depression,

In addition about 0.8 g of w

gnown mteriel, m.pe 178-179°, wes
obtained. This material wes Ingoluble in slechol.

Metalation of dibenzofuran with methyllithiwe

A solution of methyllithium, prepared from 14,2 g« (0+10 mole) of
mothyl iodide and 2.1 g+ (0.30 g« atom) of lithium in 60 o, of ether,
wag added to & solution of 8.4 ge (0405 mole) of dibensofursn in 40 co.
of sther. This solution war stirred and refluxed for 20 hours. Then
i% was cooled and poured on crushed, solld sarbon dioxide. The acidie
produst was extracted with dilute potassium hydroxide solution, end

precipitated with dllute hydrochlorie selds The yield of erude acid



a1,

was 0,5 g+ (4.74)s This product was recrystallized from G0 per cent
sthyl alechol to yield 0.5 g, (2.88) of pure 4edibenzofurancarboxylic
aoid, m.p. 209210°,

In & seoond w;agrimnt carried out under ék::tm game condidionm, the
orude yield was 0.4 g. (3@3%}‘ TePe mq%yﬁ’ . tuis product vms |
reorystallized from 50 per cent ethyl alochol to yield 0.3 ge (2.8%),
mape 208-210°,

Metalation of 2-bromodibenzofurmn with phenyllithium "

A solution of phenyllithium, prepared from 1.98 g, (0.01 mole) of
bromobenssus and 0,35 g. (0,05 g. abom) of lithiun in 40 oo, of ashydrous
sther, was added to 2,50 g. (0,01 mols) of 2<bromodibengofuran in 20 oe.
of ethere The solution wes stirred at room temperature Tor 20 hours,
then poured on powdered, solid carbon dioxide, The acidic product
was extracted with very dilube potassium hydroxide solution, then
precipitated by the addition of dilube hydrochloris seid. The crude
2«bromo=dwdibenzofurancarborylic arid wes reorystallized from glacial
acetic aoid bo yield 046 g+ (21%) of pure product, TePe 284-286°,

In a seoond &Wﬂt the yield of pure sold was 0.5 g, {37%)+

Two more experiments were run using the same conditions as above
exeopt that the concentration of the phenyllithium wes doubled, The
yields of pure product wers 0.7 g. (aa‘aa?}, and 0.8 g. (21%).
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stbempted preperation of Z-dibensofuryllithium

To & solution of 12.35 g. (0.05 mols) of Z+bromodibenzofuren in
80 oe. of ether and 50 oos of hensgene in an am;amre of dry nikrogen
was added 1 g+ (0.241 g. ntom) of finely divided lithium. Even after
many hours mi‘}uxixsg and ﬁ%rrmé; » ths resotion mixture showed no sign
of resction. | Since this unreactivity might ‘iw due to & coating of
lithium nitride on the lithium, butene and helium were tried as inert
etmospheres in place of the nitrogens Pure sther was used as a solvent
but there was no m&%im even after 24 hours. |

Under the sams experimental sonditious lithiun did not react with

2=iododibenzofaran.

Preperstion of 4~dibensofuryllithium

To s solution of 1.3% g« {0.0068 mole) of 4~bromodibenzofuran in
20 cc. of ether was &am 042 go (04029 go atom) of lithium in small
pleces. In 15 mlmutes this solution geve a positive soler test, After
one hour the solution was earbonabted and hydrolysed to yleld 0.7 g. (58%)

of d-dibensofuransarboxylic acid, m.ps 209«210° after orystalliiszation

from dilute ethyl alechol.

Metalation of 2-bromodibensofuren with methyllithium Fe

A solution of methyllithium, prepared from 5.7 g. (0.04 mols) of
methyl Jodide in 20 co. of ether and 0,7 g+ (0ul g. atom) of lithium



43.

in 40 ee. of ether, was added to 5 g. (0.02 mols) of Z-bromodibensofuran
in 40 co. of ether. This solution wes refluxed for 20 hours, then
sooled and poured on powdered, solid cmrbon dioxide. After carbonation,
the solution was hydrolysed and the acid was extracted with dilute
poteasium hydm
with dilute hydroshloric acid to yield 2.3 g. (39.8%) of crude 2-bromow-

oxide solution. ‘i‘hi& alkaline solution was soidified

4~dibensofurancarboxylic acid, m.p. 265~265°, This crude acid also
contained soms imorganio salt. After erystallization from glacisl
soetic aecld there was obtained 1.3 g. (24.2%) of pure 2-bromo-d~diben~
sofurancerboxylic aeld, m.p. 2642857,

In & seoond experiment the yield of pure Z-bromo-d-dibenzofurane
carboxylic acid was 1.6 ge (27.8%), mep. 254=388°,

Abtempted metelation of 2wdibensofuryl

gnesium bromide with ve

nwbutyilithiom
m_ .

Te a solution of 10 g. (0.041 mole) of Z«bromodibenzafuren in 75
L af‘ sther and 25 oo. of bengens was added 1.08 g. (0.045 g. atom)
of magnesium end s orystal of lodine. This solution was stirred and
refluxed for 4 hours, then filtered into a olean, dry flask,
In o separate flask was prepared a sclution of nebutyllithium from
10«98 ge (0.16 mole) of n-butyl bromide in 26 eo. of ether snd 3,15 g.
(0445 g+ atom) of lithium im 50 vo. of ether. The m~butyllithium was
filtered, und added Yo the solution of the 2-dibenzofurylmgnesium
bromide, In addition 150 ec. of bensens was added to raise the boliling
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point, Then the two solutions were mixed together a white precipitate
formed. After stirring and refluxing for 20 hours, the solution wae
ocoled and poured on powdersd, solid carbon dioxides. The ymaw& was
extracted with dilute potassium hydroxide solution, then precipitated
with dilute hydrochloric acide. The yield ¢f crude produet was é.% 5%
m,y.; 220-225°, This orude acid was recrystallized from methyl aloohol
to give pure émﬁiham&mmnmrh&yﬁ& goid, m.p. 240-242%, The methyl
ester was prepared from the acid and dissomethene in ether and melted

at 81+82° after crystallizabion from dilute sloohol. A mixed melting
point with an anthentlic sample was not depressed. Yo m:iwr product was

isolated from this reaction.

Beaction of n-butylmagnesium bromide with 4wiodedibenzofuren

A solution of g—hutyiamgnwiam bremide, prepared from 1.20 g. (0.06 z.

atom) of megnesium end 6.85 g. (0,08 mla}’ of nebutyl bromide in 50 se.
| of eiz&a& end 26 co. of benzens was allowed to stand several days. The
alesr ether solution was carefully filtered to remove any magnesium
particles. This filtamd; w&mﬁi@ was sdded to 4.50 g (0.015 mole)

of 4~iododibenzofuran in 25 co, of bensene. This sclution was stirred
and refluxed for four h@m* then carbomsted by pouring it on powdered,
solid ammx dioxide. | The magnesium selts were dissolved in hydroechlorie
seid, then the seid was extracted from the ether solution with dilube
potassium hydroxide and precipitated with dilute hydrochlerie acid. The
yield of Mihe#mmmwarhmlia ecid was 1.8 go (55.6%), mep. 207-208°,
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In a second experiment cerried out just as above the yield of

4~dibenzofurencarboxylic acid was 1.3 g (37.5%).

Besghion of methyllithivm and 4-jodedibensefuran

A solution of methyllithium, prepared from 5.7 g. (0.04 mole) of
mothyl fodide in 20 oc. of sther and 0,7 g+ {0.10 g+ abom) of lithium
in 40 ce. of ether, wae added to a solution of 2.94 g. (0.01 mole) of
4~iododibengofuran in 40 co. of ether. This solution was stirred snd
refluxed for 20 hours, then pwraé on powdered, solid carbon dioxide.
The ether solution was extracted with dilute potassium kydroxide solutien,
then the 4«dibensofurancarboxylic acid was preciplitated by the addition
 of dilube hydrochloric scid. The orude yield wes 0.7 g. (338), mep.
208-208°,  After orystallizetion from 50 per cent alochol the yleld
of pure acid was 0.5 g (23+6%), m.p. 200=210°,

Interoonversion of lwbromo-2-hydroxvdibenzofuran with n-butyllithium

A solution of nwbutyllithium, prepered from 16.1 g, (0.12 nmole)
of nebutyl bromide in 20 ge. of ether and 2.8 g. (0.40 2. stom) of
lithium in 70 co. of sther, was filtered into a dry flask. Then a

solution of 4.0 g. (0,015 mols) of l~bromo=Z«~hydrozydibensofuran in

- 20 ees of ether was added from s dropping funmnel et such a rate that
gentle refluxing occourred. The solution was atirred and refluxed for
thirty mimbes following the addition of the lvbromo-2-hydroxydibenzofuran
solution. Hext it was covled and poured on powdered, solid earbon
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Resction of 2-Dibenzofuryllithiwm with benzonitrile

A solution of psbutyllithium wes prepered from 6.7 g. (0.08 mole)
of n=butyl bromide in 26 ce. of m&&@? 148 2+ (0.2 go ﬂwgu of lithium
in 28 ce, of sther and was then m@m& to & solution of 5 g. (0,012 mole)
of Z-bromodibensofuren in 50 oc. of bengene. Thism »ssation mixture
was stirred snd refluxed for g&ﬁ. mimites, then 2,06 g+ (0.02 mole)
of bengonitrile in 7 ce. of ether end 7 te. of bengene wes added. The
solution was refluxed for an hour following this addition efter which
time the color tvest was nepative. | |

The solublon became bright red following the addition of the
bensonitrile. After the peried of refluxing, it was cooled and
hydrolysed with iece water followsd by concentrated hydrochlorie asid.
The sther layer changed from red to pale yellow during the hydrolysis.
The ether layer was dried and the ether wes distilled off. The tarry
materiel that remained wes extracted several times with hot water, then
reorystallised from alochol. The yleld of erude Z«bensoyldibenzofuran
wes 1.55 g, (42%), m.p, 120132, The yleld of pure material wes 1.5 g.
Em_.%wa Teps 154-155° after twe recrystallizations from alochol, The
identity of this materisl was sonfirmed when it did not depress the
molting point of an suthentic semple, m.p. 136-186%, prepared from
" bensoyl ohloride and dibenzofuran by the Friedel end Crafts resction.

wgﬂw@&mm moreuration of 2«bromodibenzofuran

A melt of 27 g« (0.11 mole) of 2-bromedibenzofuran heated at 140°
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in a metal bath was m&hmimﬁ?atimﬁ whih 3148 g+ {0ad mole)
of merouric acetate was added slowly. The mixbture was stirred and
heated for four hours. sfber copling 'tha product was like taffy.

It wes extracted several times with 260 oce of hai}.ing petroleun sther

(baps 60%68%) to remove any pnresoted 2ebyone dibenzofuran. The
remsining product was extrscted for four hours in & Soxhlet with glasial
acotic moid, This solution wes thezi cooled and precipiteted by the
addition of petroleum ether, b.p. 80-68°, A brown oil separated

that eould net be indueed to solidify ?ay sooling or by the use of a

variety of solvents,

Preparation of Z«{f~hydroxyethyl)«dibenzofuran

This gompound was prepared from 2-dibenzofurylmegnesium bromide
and ethylene oxide in 45 per cent yield in ascordance with the directions

18 and Kirkpaﬁrmkﬁm‘ In addition there wes oblained 1 g.

of Parkay
{1.2%) of bie2=dibenzofuryl, m.p., 202-208° after orystallization frem

glasial acetis aoid,

Preparation of 2-{f-bromosthyl)=dibenzofuran

This mmpﬁfmém@lﬁ was prepared in 60 per cent yield by the action

of hydrogen bromide gas on 3-{(f~hydroxyethyl)=dibenzofurans

>

ration of 2+(F-smincethyl)-dibensofuran

This compoundi®sl¥ wae prepared in 15 per cent yield from 2-(fbromo=
ethyl )=dibenzofuran and the petassium salt of phthelimide.
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from petroleun ether (b.p. 6068°) to yleld $.8 g. (79%) of shiny white
crystals, m.p. 116.5°. Reorystallization from methyl eloscho) failed
to reise this melting poinbe

Anal. Caled. for @iﬁﬁlamﬁs X, B.8B., Found: N, 8,02,

ZPreparation of 2-dibsmsofurancerboxylis acid diethylamide

To & solublon of § g (0.02 mole) of zméitwnzafumowzie acid
ohloride in ey of an!a;,rdrms ether wes ndded an exocess afanhyﬁrma
diethylemine, The ether min’cﬁén m%s washed with #e&im sarbonate
sulution, and then wifb&"mtér, md was dried over sodium sulfate. The
ether was removed, and the product was reorystellized from ge*kﬁalwm'
ether, baps 60+68°, to yield 5.5 g« {60%), meps 7778,

4nals  Caled, for G}.?ﬁ}?ﬁ%’ ¥, ﬁ;ﬁﬁ’ Pounds H, 5,05,

Metalation of Z=-dibsnsofupsncarboxylic aeld diethylemide

To & solution of 2 g« {0.0075 mole) of 2wdibenzofurancarboxylic
acid éiatﬁyl@i&e in 50 eo. of ether was added a solution of phenyllithium
prepared £rom 0.3 g« (04042 g. atom) of lithium amd 1.5 g. (0.01 mlei
of bromobenzens in 25 ¢o. of ether. The reactlon mixture was refluxed
2 hours, then sarbomabed ?:'y pouring it upon powdered, sgolid ecarbon dioxide,
The ether sciutlon wes Mmﬂﬁaé with alkali, On acidiffeation the
- alkaline solution yislded 0.85 g, 1(38;@%}'&? zwbgmaylwwibambfum:iﬂ
carboxylic neid, m.p. 266~866° after maxy&tﬁuiz@im from 50 péx* cent

#loohol.
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Anal, Caled. for CoptlyaOy ¥ Reut, equiv., 817. Found:

Neut, squiv., 315, 320. ,
| From the ether solution was cbitained a neutral gum thet melted

at 136~187° after recrystallizetion from ethyl alechol, A mixed
malting point with an authentic specimen of 2ebensoyldibenzofuran
prepared from bengoyl chloride and dibenxofuran by the Friedel and
Crafts reachion, was not depressed.

The methyl ester of the Z-~dibensofuransx~parboxylic scid was
prepared from the acid and disgomethene in ether. ?ﬂa_ sster melted
at 189180, after recrystallization from ethyl slechol.

Anal. Caled. for C,,H, 0,3 OCH,, 9.40. Found: OCH , B.44.

2171474 Vg

Preparation Wm 2~benzoyldibenzofuran

To & mixture of 43.7 g« (0426 mole) of dibensofuran in 400 oo,
of nitrobenzene wes added slowly 58 g. (0.4 mole) of aluminum chloride.
Then 69 g. (0.42 mole) of benzoyl chloride wes added dropwise to the
well-stlirred solubion. = These additions were ocarried oub while the
reaction mizxture was ¢ooled in an ice bath. One hour afber the sddition
was completed the flmsk wes vremoved from the ice bath and allowed to
coms slowly g room temperature.

Afber two hours at room temperature 300 g« of ice and 100 se. of
concentrated hydrochloric acid were added eeutiously, The nitrobenszene

was steam~distilled. Because at this point the flesk broke szome of
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reorystallization from petroleun ether (b.p. ﬁ@i@&uwp
Armle Galeod. for wamwﬁmﬁwm» mﬂ% B+T85. Founds mb 4,02,

Preparetion of disthyl 4~smincdibenzofuran~Nesthylmalonate

A mixture of 2.5 g. (0.014 mole) of Zesminodibenszofursn and 1.87 g.
{04007 mole) of diethyl bromoethylmalonate wae heated on a water bath
one hour, The cvoled melt was extracted with ethery the sther wes
removed end the residue was treated with Norite sand recrystallized from
potroleum ether (b.p. 60=88°). The yield was 1.9 g. (76.6%), mpe
78-76°, |

Anals Caled. for mwwmmmwm_ t Ny 3.79. Found: W, 3.62.

Attempted prepaystion of ﬁ%ﬁm Z~nitro~S-aminodibenzofuran~

A ﬁwﬁgﬁ of 4.98 g, (0,019 mols) of ﬁwgw wgagﬁﬁw&gwﬁ
and @_.,m ma {0.037 mole} of Benitro~d~amincdibenzofuran was heated on the
sbeanm bath but this Kwﬂgﬁs d4id nob melt. No remction ovcurred, To
this mixture was added 100 ec, of toluene wﬁm the heating was conbinued

for an »ﬁwgaﬁww hour but there wae still no resstion.

To & solution of 9.6 g« (0.05 mole) of Jesminodibenzofuran in
50 oc. of absolute alechol wes added 5.36 g. (0.04 mole) of peacetaminow

bengensaulfonyl chlordide. This resction nmixture was yefluxed for five
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the addition of acid and wee found to be 2,8edihydroxydibensofursn as
shown by & nixed melting polnt.

Preparation of Z=scetoxy-l=dibenzofuranearboxyliic acid

To & suspension of 1.5 g« (0.007 mole) of Z«hydroxy-l=dibenzo=
fursnoerboxylic scid in 30 oc, of Mﬁ;ia enhydride was added one drop |
of ooncentrated #ulmrie‘ acid, The solution wes warmed until the seld
dissolveds. After the solution had stood for 20 minutes, | it was cooled
and poursd inte 200 oe. of cold water. This solution was stirred vige
orously %mﬁil all the mcetic arhydride wes hydrolyzed. The ;;mélan% was
filtered off. The crude yield was 1.6 g. (91.6%), meps 136-140°.
This orude material was reorystellized from dilute alochol to yleld
L& & (7T445%) of pure produst, Meps 161=152°,

é__m;%.‘ Galods for Cmﬁiaﬁa“ Heut. equives 270, Found:
Neute oquive, 279,

Abbempted preparation of Z.methoxy-l-dibenzefuranscetic scld

Following the procedure of Hill end Short®® for the oxidation of
an allyl group to the corresponding acetic seid, an attempt wes made to
prepare Semethoxyel~dibenzofuryiacetic acid. A solution of 2.3 g« (001
mla} of 1@2131*3%&%Wiﬁe&a@fﬁr&ﬁgﬁ in 4432 g« (0.072 mole) of

8451311 and Short, J. Chem. Sos., 260 (1957)
85 indly supplied by P.R. Van Ees.
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Attempted bromination of S=-nitrotoluhydroguinol dimethyl ether

To & solution of 3.94 g« (0.02 mole) of Benitrotoluhydroguinel
dinethyl ether"! in 26 oo of carbon tetrachloride was added 3.2 g.
{0.02 mole) of bromine. Mo mztim oocurred so a trase of Lren me
added as & catalyst and the solution was refluxed several hours, When
all of the bromine was consumed the solution was washed with sodium
thiosulfate, and the carbon tetrachloride wes distilled off, The yleld
was 244 go of orude products. This produch wes reorystallized from
ethyl alochol te yield 1.5 g. of pure product, m.p. 168°, This
eompound contained hr@im but ﬁu nﬁ.ﬁv@gam

By hyémzy‘aig with }iyambremiﬁ aeid in glacial ascetic acid followed
by acetylisation wi‘ak scotio enhydride the corresponding diacetoxy
derivative was prepared, m.p. 253-254°, These ocompounds were not
enslyzed or further investigabed.

 Preparation of 2,2 ,5,5 =tetramethoxy=4,4’~dlmethylbiphenyl

This oompound wes prepared in essential acocordanes with the procedure
of Eréi:mf 7 from 3 g« of copper and & g. of Belodoboluhydroquinel
dimethyl sﬁhwﬁ? The yield was 50 per cent of white orystals that
melted at 154°. 1In a seoond run on a larger scale the yield was reised

to 84 per cent.



86,

Demethylation of 2,2 45,8’ ~betramethoxy~4,4’ «dimethylbiphenyl

A mixtare of 4.5 g. of 242 45,5  ~totramsthoxy-4,4' ~dimethyl=
bighenyl, 20 m; of glasial svetic aecid, and zs eec, of 48 per cent
_ hydrobromie scid was refluxed 20 hours in an ell glass apoaratus. The
solution was then poured inte 400 oo. of water and filtered. The
precipitate was dissolved in B0 coe of 95 per cent ethyl alcohol and
sooled. The few milligrams of produot that orystallized ocut were
sublimed maéar reduced pressure at 200°. The produst from this
sublimation melted at 232%, This 1z the melting poinmt given by
Hieteki®? for nis ‘m;g;m@é 4 ,6~dimethyl«2,8=dihydroxydibenzofurens.
However, the work of Erdtmen®’ has established that Nietazki was mistaken
in his muggested struecture.

A mixed melting polnt wes taken with the ew

Livie e praw ou Al gﬁ.m
ebove and the suppesed 3,7T«-dimethylw2,8«dihydroxydibenzofuran prepared
by Jack Swﬂlmw,m There was no depression,

ST1etaki, Bere, 11, 12378 (1878).
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DISCUSS ION
Bvidence Tor Assigned Structures

Metalation®® of dibensofuran with organcalkal

sompounds followed
by treatment with dimethyl sulfate gave a methyldibenzofursn identical
with the M@thymibamammn pmM& by ﬁra‘bﬁrm' by a phenyl ether
ring cleosure. 4lso the carbonation of the metalation product of
dibengofuran with orgenwalkali compounds geve an asid which was identical
with the meid dbtained by oxidation of the known 4-methyldibensofuran.id
411 metalations of dibensofuran have been referred beok to this final
proof of structure.

Ihe strueture of the interconversion product of 2ebromodibengoe
furan with p-butyllithium was determined by the isala%?i@n of 2«benzoyldie
benzofuran from the resction of this interconversion product with
bengonitriles From the Friedel=Crefts reaction of bensoyl ehloride
with aluminum ohloride and dibenzofuran thers had previcusly been prepared
an sathentie specimen of 2~benzoyldibenzofursn, These two compounds

were shown to bs identieal by & mixed melting point.

%8311man amd Youns, J» Am. Chem. Soc., 57, 1121 (1935).
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by &wiﬂmkyg"w

was proved by a biphenyl ring elosure. Following
the procedure of Erdtmen,5? toluhydrequinel dimethyl ether was lodinated
with lodine end mercurio oxide. Brdtman®' assumed that this iodination
product was S-iodotoluhydroquinoel dimethyl ether, This essumption was
proved to be correct by Yoomen®? who converted the iodo sompound 1nto
2,5+dime thoxy=4-mothylbenzole acid by resction with nebutyllithium
followed by sarbonetion, By axi&atim the ng-dimthoxyfwmylbam
zoice acid was converted into 2,5-dimethoxyterepthalic acid. The diethyl
2,8-dimethexyterepthalic acld was then prepared and the melting point
wes found to be identieal with an authentic s’pwiﬁwnﬁa

The S«iodotolubydroguinol dimethyl ether wes coupled by heating
with copper powder to yield 2,2’~,5,5 ~tetramethoxyw4d,4’wdimethyle
bipheny1,57  This compound wes trested with hydrobromic acid in glasial
acetic aoid to yield E,Mihydmxyma,%dim*&hyiéibﬂmcfum. A mixed
melting point with Swislowsky's 2,8«~dihydroxy=3,7T-dimethyldibenzofuran
showed no dagra&aim,, On the basis of this structural proof rests the
proof for the structure of the other 2,8-dihydroxy-3,7~dlsubstituted
dibenzofurans prepared by Swislowsky, all of which were derived originally

from 2,8«dimethoxy~3, T~dibromodibenzofuran,
Hetalakion and Halogensmetal Interconversion

fhe direct metelation of dibenzofuran is the best method for the

preparation of 4=substituted dibenzofurens. All the kmown examples of

SBynpublished studies by V. Yeoman

90%es, Ann., 258, 297 (1890).
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use of methylhvdroxylamine is an excellent method of obtaining an

amine directly from the erganometallic émgs@mdw ' ?ﬁaﬁayi&famﬂiéﬁm
is a reagent that ie very good for the introduction of aldehyde groups.
There are meny other similar veagents that permit the smooth introduse

tion of funckionsl groups direetly from the organometellic reagent,
Sulfenilamide Derivatives

Meny of the sotive sulfenilamide drugs have been prepared fyom
heteroayclic am@eﬁn&m o bests on derivatives of dibenzofuren hawve
been reporteds It seemed eﬁ' interest to prep&zé snd test mome of
these derivatives. However, it was found bhat both B-sulfanilamidodi-

hamammg?

and 4wsulfent lamidodibensofuran were too ingsoluble to be
testeds Jore soluble derivatives might be obiained from such ﬂﬂm@m

g8 Zw~smino=Tedibonzofuransullonie agld, or other anine aolids of dibenzow

furan, the salbs of whieh might be more soluble,.

smith and Bayliss, J. Org.

g .%g 457 (15}4;{}}‘

F1ed]

9Novells, Clencis, 1, 260 (1940) [Cs As. 54, 7903 (1940)7
reported the preparetion of this compound but did met report
the results of tests iu vitro.
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Introduetion

The metalation of dihwwmm,@ diphenyl aﬁhamgg dibengom
thiophene,? and anisole”® with nebutyllithium ell take place ortho
o the heterc element. A single exception is the metalation of
mathyl phenyl mmaﬁgﬁ

‘The only compounds in which metalations take place in s meta or
persa position to the hetero eloment are those which contaln, in addition,
more strongly directing groups such as m mthwx gEroups The netal~
ation of Zemethoxydibensofuran’® with pebutyliithium ylelds, after
earbonation, both mmwlmw&mfumawamzm ecid and Zemethoxy~

Sedibensofureancarboxylio aeid. 4ilso, metalation of 4-pethoxydibenw

sofuran tekes place in both the §= and G=positions.

Sines none of the compound

5 previously exsmined have all of the
positions orthe to the hetero almn% blocked by aikyl groups, i% is
of interest to know whether the metalation of guch & eompound will teke
place laterally or in some position other than the ortho position.

9831 1man and Bebb, J. Am. Chem. Soc., 61, 109 (1939).



(i

ylation of 2,8-dinethylphenol

This methylation was earried by the Wﬁﬁﬂw of Stevens and

f&ﬁ!kér,gg

A solution of 74 g+ (1.5 mole) of potassium hydroxide in
125 oo, of water was added alowly through a dropping funnsl to a well~
stirred aolution of 25 g. (0.2 mole) 2,6=dimethylphencl, and 59 ecc.
{0482 mole) of dimﬁtyi sulfate in 35 co. 0-3‘? a@amr; After all of the
potassium hydroxide was added, the solution was cooled and diluted to
one liter with water. The squeous solution wes extracted with ether;
the ether was distilled off, snd the Z,6~dimethylanisole was distilled,
Dape 181183°%,  The yleld was 23.8 g. (85.54). This compound was
previcusly reporbed by Auwers snd Markowits, 00

Hetalation of 2,6~dimethylanisole

A solubion of nwbutyllithium, prepared from 2648 g. (0.20 mole)
of pebutyl bromide and 3.6 g. (0460 g. atom) of lithium in B0 oc. of
other, was added to 6.8 g. (0.0 _ms?la)’ of 2,8«dimethylenisole in 80 so.
of bengene, This solubion wus stirred and refluxed for 20 hours, then

eooled and poured on powdered, solid oarbon dioxide. The yield of

*¥Stevens and Tuoker, J, Chem. Soe., 128, 2140 (1923).

100, u00rs and Markowitz, Ber., 41, 2339 (1506),
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2wmethoxy-3-methylphenylacetio acid was 0.6 g. (6.7%), m.p. 98-98.5°%,
after recrystalliszation from petroleum ebher, b.ps 60=88°, The identity
of this acid wes aa@nifimé by & mixed melting point with an suthentic
specimen, Thiﬁ sanme k'a.t,:‘-ié: was ;?mimﬁiy rwyﬁm&}’by HiXl sml Shmr’ﬁ;‘%

Preparation of 2ehydroxy~S-methylphenylacetio aeid

A solution of 0.l g« of Z~methoxy-Semethylphenylacetic aoid in § oo,
of glasial acetic acid was demethylated by hesting it with 4 gc. of
42 por cent hydrcbromic scid for 18 hours, The product, m.p. 97,6°
after recrystallization from dilute ethyl aloohol, geve a strong vicleb
color with ferric chloride.

Anals COaled, for %ﬁmﬂgz Heubs equive, 187, Found: Neut.

equive, 150,
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Inbrodustion

Interconverslen reactions, uping nebutyllithium have bsen

earried cut very smoothly on e musber of mmmiﬂl biphenyl ,m

diphanyl wﬁhw;mi and dibenzofuran aww&siw%

In genoral the
san be smoothly replased by lithium, but

54

halogens of these compounds
in the cage of Mmmmal an unexpeched seoondary reaction
occurreds Not only pemethoxybenzoie acid, but also S~methoxy=5e

bromebenzoie ascid was obtained. The sams course of resctions has

boen found to occcur in the metalation of Zebromodibenzofaran,’

An intersonversion resstion with J-bromodibenzofuran yielded both
Sedibenzofuransarboxyiic acid and 4edibvensofurancarboxylic acid.s
The similarities of other diphenyl ether and dibenzofuran interconversion
reschions made it desirable to determine whether 3«iodediphenyl ether
undergoss & smooth replavement of the halogen by mebubtyllithium or

whether a rearvengement cecurs.

m"@i}.mm tangham, and Moore, J. Am. Chem. Soc., 62, 2327 {1940).
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HExperimental

Halogen-metal interconversion on S~iodidiphenyl ether

A solution of mrbutyllithium, prepared from 6.7 g. (0405 mole)
of .*:‘."‘Wl bromide
ether, was added to 5.92 g+ (0.02 mole) of S~iododiphenyl ether in 60 co.

and 144 go (0.2 ge atom) of lithium in 50 oo, of

of benzeve, This solubion was stirred snd refluxed for 15 mimuwbes,
then poured on ms.ia earbon dioxide.  After hydrolysis the acidie
meterial wae extracted with g;m*&as.stium hydroxide, and then precipitated
by the sddition of dilube hydrochloric solds The vield of erude acid
wes 2.5 g (B0%), mep. 142+165%  After two recrystallizations from
dilute aleohol the pure compound was cbtained, m.ps 144~145%. The
identity of this compound wes confirmed by e mixed melting point with

an guthentic sample of m-phenoxybenzoic seid prepered from Z-iodediphenyl
ether and magnesium followed by eerbonation. This eeid was previously
reported by Look and Kempter,l0%

In sddition 0.2 gs of an acidic eompound was obtained that melted
st 185% after recrystallization from dilute alechols This has not as
yet been identlfled,

In a seoond experiment the yleld of erude mephenoxybenszolc acid

wes 5647 per cent,

102100k and Kempter, Monatach., 67, 2436 (1936).
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A golution of 1.0 z+ (0.003 mole) of 3-iddodiphenyl ether in
25 oa. of other wae stirred and refluxed 20 mim with excess mag=
nesium and & few drops of pebutyl bromide. The solution was sooled
and poured on powdered, solid carben amm. Prom the acidie portion
extracted with potassium hydroxide snd precipitated by dilute hydros
shloric acid m dbiained 0.8 g‘ {984} of mephenoxybensoie ecid, |
MWaPs klﬁ'ﬁg.
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