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tinned abnve »-aa idded dropvwe (o i XO-ral. ether »olulkm 
of pheoylltthtum, which hid beep made from 110 (• (0.70 
inulc) of bromobenxese ■ H  u  ocoi <4 lithium metal. 
After refluxing far ose boar, this react»« mixture » u  
poured> onto cracked Ice dilute nitfnric acid to destroy
the eices ihenyltithiom. The ether r u  then removed by 
cvnporalíoa, Im t í d x  a white solid, which « w  collected u>d 
dried. This solid waa plxtrrl hi a Sazhlrt extractar and ex­
tracted for ooe boor with 20-40* petroleum ether to dis­
solve the njetbyhrtphenyhilaoe (derived from the metbyl- 
phenylaüaoe). The yield of this compound wax 7.0 g. 
(0.03 nsolc), m.p. 65-dfl'.“ The rematnbnr solid was ex­
tracted with tohseac for 13 hours to tire 33J) g. (0.10 mole) 
ot tetrmpiraybSaae (derived from phenykOane), m.p. 233- 
233*.“

Osovagw at xym-DfphawytdMama by Kthytmaggidam 
Bromjda.— A  (0J0 mole) sample at rjm dipbenyldi-
lilfmne ha SO m L  at ether was added dropwisc to a 200-ml. 
solution of ethyhnagrxsjaia bromide, which had been made 
from 70 g. (0J0 mole) of ethyl bromide and 12 j. (OJO g. 
atom) of ■— r~ ’ na tsraaags. The reactiou mixture wax 
held at the red« ttmptnbre hr ooe bowr, then hydrolysed 
and worked up as described hi the above apsvacst. The 
pbcnybüaae and ethjHbhexykdana obtained were con­
verted to tetnpbesyWhae and ethyitripbenybilane, re­
spectively. The yirid ot tctrmphesylsflaae was 24.0 g. 
(0X173 mole), m.p. 233-233*; that at tripbeoylctbyhilane 
was 7 JO g. (0X34 molt), n^. 73-73*.* The liquid remain, 
ing after the separation of the pbenyfaQaae and ethylpbeayt- 
» h w  waa d i m h d  under reduced pressure, giving I2J g. of 
crude xym-dirthyidiphenyhiMoxane. (CUfsSiHCJf.M), db- 
i.tlinf at 140-200* (OJOS mm.). The onde product was re­
distilled at 107* (0X3 m )  to obtain a sample far xn&Jytlr 
euwj physical properties. The infrared spectrum at the 
coo. pound was Idcutlral with that” of an an then tic sample 
of r j m diethykliph>jyidisik)xane, a*D 1J23.

A mal. Caled, for CwHwOSú: C. 07J; H, 7.75; mol. 
wt., 236. Found: C.07X; H.7J0; mol.wt.,282.
Clacvag* of syn-DTjhmyliJhlTnrsna by PSenjtmxgna- 

aixxm Bromide.— A  23-g. (0.10 mole) sample of ijm dipbeayL 
dtsBoxane in 20 ml. of ether was added drop »be to a 200-ml. 
ether solution of pbcnyhnagnniuin bromide, which had been 
made from 03 g. (0.40 mole) of bromobenxenc and 4 J  g. 
(0.40 g. atom) of magnesium  turnings. The reaction mix­
ture waa held at the reflux temperature far ooe hour, then 
hydrolyzed and worked up in the usual way. The ether 
was removed, and the residual timid fractionated. A
3.0- g. (0.03 mole) fraction composed of pbenylsilzne dis­
tilled at 118-120*. This compound was identified by its 
infrared spectrum* and its boiling point. The residual 
liquid was under red need pressure. giving 21.7 g.
(0*004 mole) of dtphcnyhüane, which d stilled at 60* (0.0 
m m .). The dipbñylsxlsne was identified by its infrared 
spectrum.1* A  fraction coushtiof of 5.0 g. (0.014 mole) of
2.4.0- triphcoy Icyclotritfloxanc, (C*HJ*HO),. distilled at 
108* (0.02 mm.), a*u 1-500; caled, mol. wt. 300, foasd 
352. The infrared spectrum of this compound was identical

with that oí the »ample of the trim«- obtained by the hy­drolysis of phcnylbromosUane.
Amai, Caled, for C*H/)S¡: C , 50-0; H , A M . Found: 

C. 50.0; H, 5-20.
Orange of xyw-DiphwayMfafloTsoa by Bacxytm ire mi ma 

Chloride.— A 23-g. (0.10 mole) taxnpfe of ija dipbenjd- 
dmkatanc in 25 mJ. of ether was added dropwhe to a 200- 
ml. ether solution of benxyhnagpesium cb-larid*. which had 
been made from 03 g. (0-50 mole) of benzyl chloride and 13 
g. (0-5 g. atom) of magnesium turnings. Tbs reaction 
started Immediately and refluxing of the solvent resulted.

t * - A -
ooe boor, then hydrolysed and worked up in the areal man­
ner. The ether was dktfllrd off and a 10-f. mixtme of 
pbesyleOanc and toluene at 120*, tanvhg a rwddne
which waa distilled later. The mixture of pbeayfaflane and 
tofaeae was treated with nbenyDHhimn, which had bare 
made from 04 g. (0 JO mole) of brosnotwnrrae and an ra­
ce» of lithium metal. The yield of tetrapfacnyUhne was 
7.0 g. (0j03 mole), m.p. 233-233*. The rendnsl Baud 
waa dirt Bled under vacuum, giving a 34-g. uixtma erf 1J- 
dipbeuyletbena and benxylpfaenyhalane, which dbtiUcd 
at 100-100* (0.43 am .). Tbh m ixture was Created with 
an ether solution of pbenyQithhxa, which had been made 
from 03 g. (0.40 mole) of bromobcuaene and an excess of 
lithium metaj. The reaction m ixture was hydrolysed and 
worked up in the usual manner. The ether was evaporated, 
and the residual tkmid distilled under reduced prereere to 
remove the 1,2-dipheaylethene. The residue was treated 
with 20—10* petroleum ether, which earned benxyhripbenyt- 
sQxne to precipitate. This compound was recsystmlHaed 
twice from 00% ethanol; yield 15 g. (0-04 male), m.p. 00- 
07*,«
(TreTii e of 11m TVehiiii iMiafh11 saa bv Ufihn ihef- 

uum Hydride.--A4.OgT(0Xflmoie) s a m at Mim ifkihenyt- 
dixilaxane waa added dropw he to 2.0 g. (0.7 male) at uthium 
afamtnum hydride in 250 ml. of ether. SZigbt rpnmtwg of 
the solvent resulted, and a heavy white predpitate formed. 
The reaction mixture was allowed to stand for two hours 
and then it was poured oato m mixture of crechxd Ice end 
dilute hydrochloric add. The ether layer was separated, 
washed first with dilntf hydrochloric add and then with 
water, and dried over Dricrite. The ether was dbtiStd off
and the product (2.1 g.,50%) distilled at 110* (740J mra.). 
The product was identified as pbenybilane by its 
point and infrared spectrum.1*

Acknowledgment*.—Analyses were by Miss J. Dickey of the Indiana University Microonalytieal Laboratory. This paper is based upon work per­formed under contract Nonr-90802 NR 356-321 (Office of Naval Research).
(18) C. Haac« i r t  C. Haaw, T an  J o o u u ,  T4, ItM (1U3).
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R kcxiyxd1 O c t o b e r  16, 1050

2 X SS.I preparations for 2-chloro- (II). 2.7-dichloro- (III), 2.7-dibctmio- (Vi) and 2.3.7.8.tr tr a bromo-dibenxo.»-dioxin IVTll) livfl dlbcnxA-ji-diorm;(l) are reported. The l-bromo-dibcnxo-p~dioxin ( l \ ’) and H be ^-Kxlo-dibcnxo-p-diaKm UAJ ■ ^ co b u m cJ by looirect methods. II, lv . vl.~VlII and IX are new compounds. Structure proofs for these end 2J-d l- bcnmo-dibenxo-p-dtoxui (VII) are included along with a brief theoretical discussion dealing with VI, VII and VIII. Brief imctructtoas are given for the preparation of 2.bromo-dibenzo.^dioxin (V') and of VII. 1 h  formed from Inexpensive *- cbJoropncnol m low yield.

Studies on the orientation o( entering- groups on preparation of a number of haJogen derivative* and 
the dibemo-p-dioxin (I) nucleus have led to the confirmation of their structures.
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I . X i, Xfc Xfc X*. X* -  H I I . X i -  C l; X j. X ., X* and X . -  H I I I , X fcX 4 - a i X j . X 4.X 4 - H  XV. X . -  B r; Xfc Xfc Xfc X* -  H V .X « -B r ;X fc X fc X fc X .-HV I. Xfc X« -  B r; X ., Xfc X t -  HV II. X f c X i- B r ;X i.X f c X 4 - H  V1XI. Xfc Xfc Xfc X* -  B r: X . -  HIX . X . — I ;  X u Xfc X4. X* — H X . Xfc X4 -  N H i; Xfc Xfc X . -  H X I. X j -  N H .r Xu Xfc X*. X* -  H X II. Xfc X . -  COOCH,; X i. Xfc Xj -  H
H itte  consist of th e  2-cfalaro-dibenxo-^>-diaxin (II), ¿,7-dichloro-dibenxo^-diaxin (III), 1-bromo-di- >aizo*^diozm  (IV ), 2-bromo-dibenxo-^-diaxxn (V), ¡,7-dibcYraM-<libeaso-£-dioain (VI), 23-dibnociio-di- xm xo-p-diam n (V II), 2^ 7,S-tgtrabnyTvw!ih«Trn-f- lio iin  (V im  t nd tb e  jHodo^tbesro-^-d)oiiD " ix r  O flly j^T-^cfalorokKhpnio^HSaiiii, 2-bro- nodibenxo-p-dioxin to d  an m u B |iK d  dibromo- libenzo-p-dioxin have N***1 reported in the Htera- u re to  d a te . 2,7-Dkhlort>dfr>eiixo-p-diaxin was S tained* from  2,7-djnnrino-dibenxD-^-diatini (X) 4a a  Sandm eycr resctioo.1 Later, TnHa aod Bail*compound by ring closure

com_these”

irg e 1  p repared  the at •f 2 ,4KiicxiloropbeaoL A Sandmeyer reaction was iso  usrri in  tb e  preparation of 2-bronuMfibenro-p- lioxin from  2-amino-dibcsixo-p-d5axin. (XI).* 'nu* ien tifica tio n  of the  tmiwigncd (Hbrocno o u n d 4 w as accompEshed in tbe course of 
tudies.D irect chlorination of dibenxo-£-dkacm in giadal ce tic  acid  a t  room temperatnre gave 2-chIoro- ibenxo-p-dioxin and a small amount of 2,7-di- hloro-dibenxo-^-dioxin. Attempts to increase the i«ld o f tb e  2 ,7-compocmd by me of ultraviolet

VIII 
F ir. 2.

basis of infrared spectra comparisons. Both com­pounds gave tbe same infrared spectra which would only be true if the second bromine atom were in the 7-positioo. The positions occupied by the bromine atoms in the tetrabromo-dibenzo-fS- dtonn must be Z^,7,8, since exhaustive bromjnp. tion 01 a  mixture or a-oromo-. z./-dibrom o- andoxin gave only one tftya.The 23 -dibfOtDO-dibenxo-f-di 
30m- UW116 derivative as snow ̂ _____ )wn in Pig. 2.

A Sandmeyer reaction carried out on 2-amino- dibenxo-p-dioxin gave 2 -iodo-dibenzo-p-diaxxn. Attempts to the compound directfy by amethod developed for the iodination of a  closely re­lated compound in this Laboratory failed.4 I t  has been found th a t 23-d£bcomo-dsbenzo-£-___ __  _ dioxin can be made in 22% yield whereas 2,7-g h t and  elevated temperatnres were only partially dibromo-dibesxo-^-dioxxn can be formed in only 7%’ ‘ "  ^  *—  J,M------" ---- yield using forced cooditiotta. These results canbe explained satisfactorily by consideration of Fig.
uccessful. 2-Chloro~dibenzo-/>-diaxm was also Trxned when a  Sandmeyer reaction was ran ou -am ino-dibenzo^dkm n.M etalation of dibenzo-p-diaxin with pbenyl- thim n followed fay addition to a bromine-ether aixture produced a monobremo compound differ- lg from  2-btomo-dibrnxo-p-diogin and must tbere- yre be  1-bromo-dibenzo-p-dkmn, tbe only other ossible isomer.W ith tbe  constitution of 2-bromo-dibenzO'p- ioxin known, tbe structure proofs of tbe two di- romo-djbenxo-p-dioxin derivatives were under- iken. 2,8-EHbromo-dibenzo-p-diaiin, being the u ie r to  obtain, was converted to tbe di-Grignaid, xrbonated and finally treated with thioayf cblo- de followed by absolute methyl alcohol to give ic dim ethyl ester erf1 23-dibsnzo-^-dioxm-dicar- orylic acid (X II), a known compound.1 Tbe ther dibromo-dibenzo-p-dioxin was thus coosid- red to be 2,7-dibnwno-dibenzo-^-dioxin on tbe
O ) S . U— . M .  C W a. Sm . t > •. 177 (1M 1).
O ) M , JaU* w d  K . Bmtl. —r. *lim . Fr**c*. MO (IMS).
(3 ) r m d i  T*bm t  7*0, « 7  (J—•  1«. l**C). 
r o  s - f c ,  r « t—c m .«27 a « i r  * 1 . i m j j . :
(M M . T o —*U , J .  F i r m .  $ « .  J« / « « . N ,  MW (l* M ).

3. ;w
Fie. 3.

In Ftg. 3(a), the oxonmm ion formed in the inter­mediate stage received do am tstance f™ i t v  bm- nnne atom in th e2-position. However, in Fig. 3(b), the oxonmm ton is para to tbe bromine atomand can therefore receive a certain amount of reso­nance stabilization. The evidence for a qtrinoid- type intermediate is enhanced by tbe formation of 2,3,7r8 - tetrabromo - dibenxo - p  - dioxin, where th^ third and fourth entering bromine atoms, despite stenc hindrance, enter ortko to the bromine, al­though a completely unhindered position ortko to the oxygen is available.
(8) r . e n u , o.JeuiMjj.. M, 2*73 (1U4).Br*w*. W. I r n t «  • —1 W. U t H t r i e k ,  T n
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E xperim ental*

P tbuT O  p (Horii (I).—Using the method developed ‘ but substituting #-dblorupbonai forru x W  from H rb i. Under the conditions
Tornita1It La pouubk to  obtain yield*th is  inexpensive i t t f t i a i  n a ti____aad  w ith ih- eqo ipaxat used bdov, H b *  beta found that ioCTcaalof lIic six* orf Lbe preparation apparently t e m m  th e  yield.w-Chiorophcnol (410 f .,  *.1« sa i« } . X90 f . (14  moka) ofcarbonate and J 4 f .c s  copper poatfu  re b e t te d  for 0 h r. In a« ofl-bath at 1TO-180*. The tarry m ix tu re  « u  fu rth er I t f m id  with agnaona pota—*um ky* d ro iid e , allowed to  cool and fiaafiy extracted with ether. W aahlug th e  e th e r layer w ith conceutrated potassium hy­d rox ide  d h p riV d  the  dark  color. The ether waa evapo­ra te d ,  th a rea id u e rt bank  «d la b n — ta d  dwomatagraphed cxi a lu m in a . Beat results ww* nbtabarf by evaporation erf th e  effiuest and m cryat aTHaarion erf the rcaUoc from hot e th an o l to  w hite p la tra  or needles, n -p . 130-123* (reported* 119*). (II).—Chlorioe c u  was slowly bubbled in to a  stirred aohidon orf 4 4  g. (0426 rack) erf d>- benxo-^-dioxfai la  136 n l  erf g irls  1 acetic add over a period orf 2  h r. a t room tem peratw e. At that time, a yellow color waa evident In the dear aohrtfan. Aqueous aodhtm b&sulfite was used to  dilute the reactina mixture and dekroy th e  exceaa chlorine. FUtratiaa c a rt 6 g. orf erode material p e ltin g  over the range 66-86*. Vaowm dbdDatioe orf thb produced 2.4 g.orf material, b * . »-94* (048 mm.). Fire r r ~y * from ethanol-water yielded 1 g. (28%) orf w hite ncedlea, m .p. 87-90*. A 0X6 mok preparation nxa a t 76* did not result is a higher yield.

A n a l. Calcd. lor CoH^M 3: C3. 1844. Found: a .  15-81, 1646 .iT T H ih iim  8 1 -1 1  /  rfliirin (III).—An Identical pro­cedure was employed far th k  reaction as hi tha preceding experim en t except far irradiation orf the I n k  with ultra­violet light for 4 4  hr. f iring a crude yidd orf 6 4  g.. mrifjag over th e range 96-106*. Tnu iu y ta W n tin n« from methyl .U A n l a  final i ruysU lBmtfaa from prtrekum ether (b .p . 60-70*) produced 04  g. (1%) orf white needles, m.p. 201-203* (reported1** n p .  » 7 * . J01-2Q2*).T h k  same reaction gave only a  trace orf product when run a t room  tem perature m the >bm ce orf ultraviolet light. A pyrex f««V was used in all orf the preparations.1 Biftano fifhmrr» /  rffrria (If).—A 0X6-mok preparation of phenyllithsum was added to  a  sola than erf 0X6 mok orf di- |u  anhydrous ether under as atmosphere orf d ry , oxygen-free nitrogen. Due to the ease erf dl-metaktiao, u  exeem orf meitslatiuf agent was avoided. Di-metxlatke did not occur when metkyflkhiBm was used, bat the yidd of mopo-metmisted prodnet was dg ad cn tly  lower.A 0.05-molc preparation orf pbenyffithhua was added to 9 4  g . (0.06 m ok) of dihri«o-^-dinxka la 60 ml. of ether aad rcfiuxed with stirring for 6 far. The resulting mixture was added to  a stirred mixture orf 10 g. (0X6 mok^ orf Jq160 m l. orf ether a t fee-bath temperatnre over a period orf 16 m in. I t  was allowed to warm to room temperature, stirred for 3 far. and then wadied with aqneous sodium bisulfite. The ether layer, a h a  drytag over anhydrous sodium sulfate, was evaporated and the raidae vacmam dbrtlird at 131- 136* (0.1 mm.) to glee 14  g. orf crude product. Two re- crystallixatioai from methyl alcohol resulted fai 1 g. (8%) orf white needles, m.p. 104-106*.
A nal. Calcd. far CuHiOiBr: Br, 30.40. Found: Br, 2941 , 2942.

_____  (V).—Severs! 0.05- to 0.1-fprtL. preparations «vre carried out using potassium bromide- Lruxstc Is n d sx lo i acetic acid as the brominatlog agm t. The erode product was ratified by vacuum dblllUtloc and a final rccrrstalHxatloo from ethanol-water, m.p. 63-94.6*. Yields erf 40% were obtained coushtcotly. ̂  Earlier workers1 prepared this compound by direct bromuatiou in car boo disulfide repartiaf a mchlag point orf 90-62* but making no mention orf percentage yield.• 2,T-JHhr«iai dfliww* f -dioria (VI).—Io 100 ml. orf gla­cial acetic acid were flissnlrrd 4.6 g, (0.025 m ok) orf dlbcnxo- A-dioxb and 124 K. (0X6 m ok) orf brotnbe aad the result- lag ■ ofatiou stirred and Kfluxea far 6 4  hr. Dilution with aqueous sodium bisulfite and filtration gave 11 f .  orf erode material m chb f over the range 110-130*. Five reerystal- Umtions orf this material from glacial acetic ad d  yielded 0 4  g. (7%) orf white needles, m.p. 174-176*.
Ana/. Calcd. for CoH«0,Brt : Br. 46.76. Found: Br. 46.01, 46.73.

2A-XHhr«cD»-diheaio-£-dieaia (VII).—T hb  compound was prepared la 22% yield using the theoretical amount orf pofw hun bromid«-hrornate k  rrfimring acetic a d d . The crude material was purified by repeated recrystalluationi from ethanol to a  constant m rhtag point orf 1494-151*. I t  had been prepared previously by direct bromtnatioa orf dflxnao^-dfedn In nitrobenzene a t room temperature with range of 146-160* aad  m unspecifieda report ed yiddAThe dimethyl ester obtained ris the Grigaard reagent and subsequent carbouatfen and esterification orf thb  dlbromo compound melted at 168-171*. A mehing point orf 167*report«# cartier for the dimethyl ester orf 2 4 -dt-Potao^dkshHllcarbasTtic add . ___'TJ.TA-Totrthrocao-dffi—so p itbrin (VIII).—A aohitku orf 9 2  g. (0X6 mok) orf dibeuo-jHttoxm. 64 g. (0.4 m ok) orffarankc and 900 oil. orfgbdal acetic acid was stirred and refluxed for 6 b .  Dilution with aqueous mAhtm bisulfite followed by filtration produced 162 g. orf erode material mddng over the range 297-330*. Due to  the huoiubHity erf thb material in all common solvents, only a n a i l  portion was pacified by three rccrystaflaatioos from hot pyridine to  yield a white, granular prodnet, m.p. 334-336*.
Aaaf. Calcd. for CoKiOsBr,: Br, 62X0. Found; Br, 62.49, 6244.
7 Is 4« A t m u  /  dfa'iris (IX).—Nrtratybulfuric add was made by dbaotring 0 4  g. (0X16 mok) of sod him nitrite in 

8 ml. orf concentrated aufuric add and then slowly wanning it to 70*. Thb was eookd to 16* is an ice-bath and 2 g. (0X1 mok) orf 7 am fen dRwaao }  dioxin hi 25 ml. of giacisJ aettic add waa added slowly with vigorous stirring.* After addition. It was stirred 15 min. before being added rapidly to a cold aoiatloa orf 2 4  g. (0X16 mok) orf po tasska Iodide m dilute mlfuric add. The new hr own mixture was heated to boiHag to dcstioy the complex, diluted aad filtered. Recryttaltixatioo of the erode material from ethanol-water (Norit A) gave 1 g. orf prodnet. » 41.92-944*. Two more recrystaZtixatious from ethanol-water (Norit A) resulted hi 0.4 g. orf fine, white needles, m.p. 95-97*.
Anal. Calod. for CnHfO^I: 1,40.96. Found: 1,40.64, 40.40.
Adcoowiedfxneat.—Tbe authors are indebted to R. McCord orf tbe Institute of Atomic Research, Ames, Iowa, for infrared spectra,

Axxa, Iowa
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xm sist c i the  2-chloro-dibenxo-^-dioxin (II), xloro-ctibenzo-^Kikmn (III). 1-bromo-di- vdioxm  (TV), 2-fcromo-dibenxo-^-dkmn (V), roaioK libciuo^M D ii (VI). 23-dibromo-di- *-dioxin (V II). 23»73-tetiabcxxno-dibcgzo-ft;(V III) «n d 'T S  g -iQ M bca»^< tiopD  t)D Ç- "!£7-dkhloro-dîbenzo-^dkmn« W w - :nxo-£-dioxin and an untmigned dibromo- >-f>-dioxiii have been reported in the Htera- >-dh>enzo-p-dioxxa
3d* from ¿7-diamiDo-dibenzo-£-dioxm (X) reaction.1 Later. ToEa and Ba3- tbe  aome compound by ring d o m eondxscyer reaction,

c t  . .  _A Sandroeyer reaction wascd in  th e  preparation of 2-bromo-dibeczo-p- from  2-amiix>-dibenz0-£-diQxin (XI).* The ication c i the tmasrigned dibromo com- 1 w as aocompHabed in the course of these
1.c t  chlorination of dibenzo-p-diaxin in glacial a d d  a t room temperature gave 2-chloro- o-p-dioxin and a small amount of 2,7-di- •dibenzo-p-diorin. Attempts to inaeaae the af the  2,7-eompound by use of ultraviolet ad  elevated temperatures were only partially rfuL 2-Chloro-dibenzo-p-diaxin was also 1 when a  Sandmeyer reaction was run ou icniibenxo-^-dkmn.fttatim  of dibenzo-p-dioxin with pbenyl- 
3 followed by addition to a  bromine-ether re produced a  mooobrcmo compound differ- <m 2-bromo-dibenzo-p-diaxin and must there- e  1-bromo-dibenxo-p-diaxm, the only other Ie isomer.h the constitution of 2-bromo-dibenzo-£- known. the structure proofs of the two di- -dsbenzo-p-dioxin derivatives were under- 2^Dibromo-dibenzo-£-d>axin, being the to obtain, was converted to the di-Grignard, l&ted and finally treated with thionyl chlo- sOowed by ahaolute methyl alcohol to give m ethyl ester of 23-dibmzo-£-di<mn-dicar- c acid (X II), a known compound.1 The dibromo-dibeuzo-/Hhozin was thus cocs'd- :o be 2,7-dibromo-dibeiizo^-dioxin on the
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basis of infrared spectra comparisons. Both com­pounds gave the same infrared spectra which would only be true if the secood bromine atom were in the 7-position. The positions occupied by the bromine atoms in tSe tetrabroroo-dibenzo-fr- diorin must be 2,3,73, since »rhnrative brom inp _ boo 01 a  mixture ol ii-promo-. 2.7-dibromo- and 23*dibromo-dibenzo-o-<boTin gave rmjy one t^tra- 
UWa6~aenvative as snown in Fig. 27 

A  Sandmeyer reaction carried out on 2-amino- dibenzo-p-dioxin gave 2 -iodo-dibenzo-p-dioxin. Attempts to make the compound directly by a method developed for the iodinatioa of a closely re­lated compound in thi« Laboratory failed.1I t  has been found th a t 2 3 -rfjhrrmo-dih**ig/v-fr. dioxin can be made in 22% yield whereas 2,7- dibromo-dibenzo-^-dioxm can be formed in only 7% yield using farced cooditioos. These results can be explained satisfactorily by coosi deration of Fig. 3.

In Fig. 3(a), the ozociuin ion formed in the inter­mediate stage received do assistance from the bro­mine atom in the2-position. However, in Fig. 3(b), the ozoouzzn ion is para to  the bmmin^ atom and can therefore receive a certain amount of reso­nance stabilization. The evidence for a qrnnoid- type intermediate is enhanced by the formation of 2 ,3 ,73-tetrabromo - diben.ro- p - dioxin, where the third and fourth entering bromine atoms, despite stenc hindrance, enter ortko to the bromine, al­though a completely unhindered position orike to the oxygen is available.
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