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. hnned ahnve was added dropwise to a 300-ml. ether solution
uf phenyllithium, which bad been made (rom 110 g. (0.70
mnule) of bromobenrene and an excess of lithiur metal,
After reduzing for voe bour, this resctios miztue was
poured onto cracked ke and dilute sulfuric acid to desuroy
the cxces ~henyllithium. The cther was then removed by
evaporation, leaving a white solid, which was collected and
dried. Thnaohdmphedh-Smhktmmormdu-
tracted for one bour with 20-40° petrolcum tther to dis-
solve the methyltripbenybilane (dertved from the methyl-
phenykilane). The yield of this com was 7.9 g.
(0.03 mole), m.p. 65-08°.12 The solid was ex-
tracted with toloene far 13 hours to give 33.0 g. (0.1 mole)
%Myh&u {desived [rom pbe:ryhih.nc). m.p. 232-

Cleavage of Diphonyidislioxsne by Ethyimagnosium
Bromide.—A z(om mole) -npk of sym-dipbenyldi-
siloxane in 50 ml. of ether was added to a 200-ml.
solution of ethybkoagnesiom bromide, which had been made

lmmz.(o.wmh)dﬂhylhmﬂeusd 12 g. (0.50 g.

atom) of tomaings. The reaction mxture was
heid at the temyperature for ooe bowr, then hydrolysed
and worked up as deacribed in the above caperiment. The

yhsilans oltained were con-

spectively, The yield of kilane was 246 ¢
{0.073 moile), m.p. 233-233; of tripbenylethylsilane
was 7.0 g. (0.034 mole), m.p. 72-73%.% The id remain.
-ing after the of the phenylsilane and Cﬂlﬂﬂﬂly"
silane was di redeced pressure, giving 12.0 g. of
crude sym-dieth . (C.H.Su.HC.H.).O. dis-
tilling at 140-200° (0.08 mm.). crude prodoct was re-

distilled at 107° (0.03 mm.) to obuh s sample for analysis

proparties. The infrared spectrum of the

pound was ideotical with that® of an anthentic sample
dsyn-dmhyld.lpbmyﬁm s¥p 1.523.

Anal. Calcd. for CuHegOS;: C, 87.2; H, 7.75; mol.

wt., 288. Found: C, 67.0; H.?N.molﬂ.m .

Clsavage of Diphagyidislloxzae yimagne-
ﬁ-( (O.IOmﬂ -mpl?d sym-dipheoyl

sium Bromlide.
duﬂmoemaé‘m!.dﬂhum edd:opvneh;znhf(dn-ml
cther solution of phenyhnagnesatm bromide, w been
madeftmcal.(oww)dhunobmmmdl.sz.
(0.40 g. atom) of magnesimm turnings. The reaction mix-
ture was beld at the refiux temperature for one bour, then
hydr)lyudnndwwhduphulm.lny ‘The ether
was removed, the residual id fractionated. A
3.0-g. (0.03 mde)h:th.can of phenylsilane dis-
tiBed at 118-120°. This-compound was identified by its
Mm“mmbﬁh‘mt. mﬂ.‘sﬂlﬂl
iquid was. distilied tnder reduced pressure, giviog 11.7 5.
(0 064 mole) of dipbenylksitane, which distilled st 60° (0.8
mm.}. The dipbeaylilane was identified by its infrared
M4 A fraction coasisting of 5.0 g. (0.0i4 mole) of
246-mpbenylcydotrmlonne CJ'LS(HO)-. distilled at
168° (0.02 mm.), %> 1.568; caled. mol. wt. 366, found
352. Them!ﬂndspecmohhnmpoundmldentnl
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with that of the sample o tbe trimer obtaioed by the hy-
drolysis of pheaylbromasilane.
Amel, Calcd, for CHOSi: C, 59.0; H, 4.98. Fouxnd:

C. 5%.9; H, 5.20.
Cleavage of sym- ﬁmw%

Chloride.—A Z3-g. (0.10 mole) -unpk of

disilozane in 25 ml. of cther was add dropvhc IK

ml. ether solutiom of benry

bcumdcfmu&& (0

g- “:f g. atom)

nef, 3
phenylkilane and toluene distilied at 120°, lea A residue
which was distilled later, The mixture and
:mmmwmm had been
made from 04 g. (0.0 and am ex-
cess of lithium metal, The yiekd of tetrapbenylllane wag

Lithinm metal. The reactioa mixture was hydrolysed and
worked up ia the umnal manner, The ether was evaporsted,
and the residual distilled under reduced pressare to
remove the } ylethane. The resxiug wae trested
mhM‘peﬁo&melbu’.'h:humdh:uyhbbmyl-
silane to ipi This compound was recrystaliized
g:cefrom% ethanal; yingB'.(0.0-Grnnk),up.”-

aem Hydride. 4.0-g. (0.02 mole) :l yi-
—K am
disiloxane was added dmmzog.(ovm
alumisum hydride in 250 ml. of ether. t refluxing of
tbe salvent resulted, and a beavy white formed.
mmm-uqumm two hocrs

tnd the product (2.1 g., 50%) distilled at 119* (7403 mm.)
pmdmmndcnuﬁcduphcnyhhmbylu X
point and infrared spectrum.™

—Anal

(Office of Naval Research).
(16) C. Hasce and C. Hamme, Tum Joounas, T4, 1068 {183D),

BrooxINGcTON, INDIANA

NOTICE: Thys mar

be profected by c_orSyr"g:"‘.f.

{ConTRIaUTION PROM THE CHZsdcaL LanoraToRY OF [OWA STATE Corrxcs]

. Halogen Derivatives of Dibenzo-p-dioxin
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Rzczrveo Ocrosxa 15, 1950

wkin ([) are

chlocopbenol in low yield.

Wirect preparations for 2<hloro- (1), 2,7-dichloro- (111}, 2,7-dibromo- (VI) and 2,3,7
bui O atenys-5d <0 ted. T;I}el 18 b‘;'oln;(o-dlbcnzo-p-d»oxln (IV) an

¢ o y s an are new compounds. Structure proois !ur tbese and 2.8-d)-

a.g::hbmm-p-dmm (VID are included’ along with a brief theoretical discumsion dealing with VI, VII and VIII.

in soas are given for the’ pttpun(nou of 2-bromo-dibenzo-p-dioxin (V) and of VII.

tembcomo—diberwo- Jozin

Brief
Ihl’ormedtmmlncxpuﬂno—

Studies on the orientation of entering groups on  preparation of a number of halogen derivatives and

the dibeazo-p-dioxin (I) pucleus have led to the

confirmation of their structures.
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, Fig. 1. {Bn
!.X|.xl-x&x,bx‘-ﬂ Br
11, Xy = C1; Xy, Xo Xeand X, = H CI Ij’
I Xo Xy = C1; Xao Xo Xs = H
1V, Xy = Br; Xo Xo Xo Xs = H
VE X X A e R R B
VII, Xo X, = Br; X, Xa X4 = H B/ v N
VIIL Xa Xo. Xe Xa = Be; X = H Br Br 0 Br
IX, Xa o= I; X Xo. Xoo Xo = H
a1, 36 Sy X Xo X6 S H '
XII, X3, Xy = COOCH,; X, Xo X4 = H B -
[hese coasist of the joxin (II), AL vil
7, 7-dichloro-dibenzo-p-diaxin (III), l-homo(% Br N2 l
renzo-p-dioxin (IV), h Bry ry
},7-dibromo-dibenzo-p-diaxin (VI), 2,8-dibromo-di- L— m
renzo-p-dioxin (VII), 2,37 2 B Br
lioxin (VIII) gud tzo-p-gioxin Vil
- > A Fig. 2.
odibenzo- oxin and an unasmgned dibromo- . . .
Ebmzo—p—dﬁo-fi’n have been in the litera- basis of infrared spectra comparisons. Both com-
ure to date 2,7-Dichloro-di joxzin was pounds gave the same infrared spectra  which
btained' from 2,7 i ioxin (X) would only be true if the pecond bromine atom
1 & Sandmeyer reaction.! Later, Julia and Bail- were in the 7-position. itioas ied
arge? the same compound by ring closure
f 2,4-di A Sendmeyer reection was
1so used in the preparation of 2-bromu-di o

dentification of the wunamigned dibromo
wund* was accomphished in the course of

Direct chlorination of dibenzo-p-dioxin in giacial
cetic acid at room temperature gave 2-chloro-
ibenzo-p-dioxin and a mmall amount of 2,7-di-
hloro-di joxin. Attempts to increase the
icld of the 2,7-compound by use of ultraviolet
ght and elevated temperatures were only partially
uccessful. 2-Chloro-dibenzo-p-dioxin  was also
srmed when a Sandmeyer reaction was run on

Metalation of dibenzo-p-dioxin with phenyl-
thium followed by addition to a bromine-ether
ixture produced a mouobn:mo compound differ-
1g from 2—btomo-d:hen:o-p-damn and must there-
sre be 1-bromo-dibenzo-p-dioxin, the only other
ossible isomer. :

With the coastitution of 2-bromo-dibenzo-p-
toxin known, the structure proofs of the two di-
romo-dibenzo-p-dioxin derivatives were under-
iken. 2,8-Dibromo-dibenzo-p-dioxin, being the
asier to obtain, was coaverted to the di-Grignard,
arbonated and finally treated with thionyl chio-
de followed by sbeolute methyl alcobol to give
1e dimethyl ester of 2,B-dibsnzo-p-dioxin-dicar-
oxylic acd (XII), a known compound.® The
ther dibromo-dibenzo-p-dioxin was thus consid-
red to be 2,7-dibromo-dibenro-p-dioxin on the
(1) S. Uso, BuR. Chem. Sec. Japeu., 38, 177 (1M1),

(2) M. Julia and M, Ballarge, Sall. sec. chine, France, $40
{3) Premch Fatsst 790,837 (June 16, 1830).

{4 Swies Putewt 139,027 (July 31, I943).
(5) M. Tomita, J. Pherm. Sx. Jopan. 88, P0G (1036).

(1883).

E—

dibenzo - p - dioxin gave 2-iodo- dibenzo - p-dioxin.
Attempts to make the compound directly by 2

for the jodination
lated compound in this
It has been found that
dicxin can be made i : A
dibromo-dibenzo-p-dioxin can be formed in oaly 7%,
yield nsing forced conditions. These results can
be explained satisfactorily by consideration of Fig.

3
®
y Br H Br
H
B Y

®

a b

Fig. 3

In Fig. 3(a), the oxonium jon formed in the inter-
mine atomia the 2-position. However, in Fig. 3(b),
the oxonium ioa is para to the initial bromine atom
and can therefore receive a certain amowmnt of reso-
nence stabilization. The evidence for a quinoid-
type intermediate is enhanced by the formation of
2,3,7,8 - tetrabromo - dibenzo - p - dioxin, where the
third and fourth entering bromine atoms, despite
uuichindmnsét:‘;taodkotothcbmuﬁne.al-
though a com unhindered position ortho to
the oxygen is available.

(6! H. Cllmas, G. Ieown, W, Bywater and W, Kirkpatrick, Tma
Jouxmal, B8, 2473 (1834).

of a closely re-
failed.®
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Experimental
Dibenzo-p-dicxda (1).—Usimg the metbod developed

Tomita® but mbetit for ,
- uting e-chloropbemol

and with th- oqulmtundbdo-‘.khcbenbmd!.ht

mc’ua.iu;mcdndthmdmmdy

O-Chkrophmol(ﬂo g, 3.10 M-LMJ (1.8 moles) of
earbonate copper powder
1800, ‘nuuny

anhydrous
were heated for 6 kr. it an oll-tath st 1
further

in 123 ml. of glacial oreoa

white needles, m.p. &7-00°. A 0.05 mole
tt?&’didnot_hhlhuu'yidd

Anal. Calcd. for CoB/OC O, 16M,
1581, 15.98.

experiment
violet t for 4.5 br, ﬂrﬁnuﬁ:yﬂdd&l(.n&hi
m:hug;mu-xoa Two recrystaliizations from methy!

alcobol and from petroleam ether
(b.p. oo-'mqmo.:s s%)drhh:nmdh,up.
201-203° (reported™ m.p » 301-302*)
This same reaction ve culy a trace of prodoct when run
;huced:hnvn&tlght. A

dpbmyuslhmmldddwsnh&ndo.wmdeddn—
in ether ap atmospbere of
dry, oxygen-free aitrogen.  Dug to the ease of di-inetalation,
an excess of metalating agrat was svoided. Di~metalation
did pot occnr whes methyllithinm wes woed, bat the yield
olmooo-meuhtduuh:t;u Jower,

significantly
pbenyllithiom was added to
In 50 ml. dcthelnd

160 ml. of etber at ovu'npuiodolls
min. Itmwwmmmmm..ﬁm
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sowly

o (0005 e

bubbluihton-thudnhdmdl.cl.(a mole) of dr-
scetic acid period

. At that tipe, a yelow color

Pound: 1,
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mp—‘uh (V).—Several 0.05- to 0.1-
Lhmmcu-riedoulmla(pounhxmhmldt—

hroc.lle in refuxing acctic scid a3 the brominating ageot.
by vacuum distiliation and

s foal tios ethancl-water, m.p. 8304 5’
Yields of were oblained cgulhu:nlly lmBu workers?
prepared ponnd by direct bromination in carbon
mthnd -%m:dw—u but making o
oen percentage

2.7 {V1).—Io 3100 ml. of gla-

clal acetic ackd were dissolved 4.6 g. (0.025 moie) of dibenzo-
c:.hthudﬂ.s (Dm:w:lolh'ombenndthermlt-

u.km:f for 8.5 br. Dilution with
aqoeons sodiom bisaifite and Sltration gave 11 g, of crude

material melting over the nn:t 110-130°, Five recrystal-
Nastions of this material krom glachl acetic acd yelded
0.8 g. (TR) of white needles, m.p. 174-176°.

Amal, Calkd. far CuH/OWBry: Br, 48.75. Found: Br,

46,91, 40.73.

}—This compound
waus prepared jm 229 yield uaing the theoretionl amount of
crade materinl wlﬂndhhy mm&&r

was repes s
from ethancl to & constant adth;m:d 140.5-151°,
lthdbemmndptwuulyhy bromination of
dibenso-p-dioxin fn pitrobenzene at room temperatore with
a nd:hgnmdus—lw'udhumd&d

_a
The dimethy! ester obtained mia the Grignard reagent and
sabsequent carbonation aod enuiﬁulhn of this dibromo
melited at 183-171%. A meliting polnt of 187°

mgwm the dimethy] ester of 2,8-di-

Br,
itrosy butfuric acid was
(ﬂl&mh)dwdhmnhrheh

to

n

to  to destroy the , diluted and filtered.

{l of the crode material from ethanol-water
e¢thapol-water (N’cnt A) resulted

i 0.4 g. of fine, white needies, m.p. 95-07°.
‘OA‘;d Caled, for CuHyOuI: 1, 40.96. Pound: 1, 40.64,

~—The authors are indebted to -

R. McCord of the Institute of Atomic Rescarch,
Armes, Iown, for infrated spectra.
Awxa, Towa

(%) This pracsdure wae adapted hrom K. H. Sensders, “The Are
“nhm-CM"H'ﬂM-MCo..m.IME.!
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