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rUlbwr--0xidation of the cycbbexa-13dicnc-CC12 his-ad&cl 4 with chromium(VI) oxide in acetic acid gives the 
diketone 10. Subsequenl reduction with sodium borohydridc. giving II. formrlioa of chionocarbocute 12. and 
climinalion with trimethyl phosphite provides a facile synthesis of the ~clnchloro bir-u-homobenzene 9. which is 
lotrlly resistml IO further altack of CCI, and cpoxidation. Evidently the formation of kuchbro-wis-o-homben- 
zone 3 is extremely hindered. Reaction of te~npheayi Anne 6 with CC& gives ~hc beptafulvene I3 in bw yield. The 
~viouslydescrii’ hexachbfu Iris-o-homobcnrtnc derivative 7. however. could 1~31 be isdoled. 

Tetracyclo(6. I .O.ti ‘.fP ‘jnonant (“Iris-o-homobcnzcne”~ models. Unfortunately. the simplest synthesis of 3. 
and Iris-hctero-o-homobcnzcncs have been investigated threefold addition of Ccl2 to benzene must be unsuc- 
several times from both the synthetic alld theoretical cessful for at least two reasons. Fist. bcnzcnc itself is 
points of view.‘-’ Whereas the anti isomer 1 is stable.” completely unreactive towards Ccl,. even generated 
the syn isomer I’ has not yet been isolated due IO the under most drastic conditions of phax transfer method.’ 
cyckreversion leading to Iris-n-bomobcrucnc.“” Sub Furthermore. the hypothetical Ccl, mono adduct to 
stitucnts R larger than hydrogen evidently decrease the bcnzcne. the ooncaradkne derivative A should be 
stability of Iris-a-homobcnzcnes as indicated by the 
isomerizalion of 2 above 120”: 

notoriously unstable leading IO the tropylium derivative 
B and its subsequent products. 
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In connection with our investigation of the reaction of 
dichkrocarbcnc with aromatic hydrocarbons,’ and of the 
stereochemical assignment of CC& his adducts to cyclic 
diokfinsP we were interested in the synthesis of 
3.36.69.9, - hcxachloro - tetracyclol6.1.0.~‘.0’ ‘]nonanc 
(“hcxachloro tris-a-homobcnzenc”). 3. However, for 3 
a large strain can be predicted bccausc even in the anfi 
structure two vicinal cyclopropane rings are cis-standing. 
caused by high sterical hindrance by the two cndo 
chlorine atoms. 

Evidently, the I$-cycbbcxadicncCC12 bis-adduct 4, 
readily accessible in high yield, is formed only as an anti 
isomcr.6 On the other hand, the facile formation of 4. 
and even 9.’ (from cyclopcntadicrk. only a small 
amount of chlorobcnzcne as by-product) shows the 
power of the phax transfer method for a repeated 
addition of Ccl, to diolefins. These observations promp- 
ted us to look for a synthesis of 3 despite expected 
stereochemical difiicultks also shown by molecular 
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can unequivocally be predicted in consideration 
Ccl, reaction with tolucnc? naphthakoe,” and 

many other simpk aromatic hydrocarbons.‘“-c Only at 
aromatic systems extremely high substituted with elcc- 
tron donon (1,4J&tetramcthoxy naphthaknc,” 
o&methyl naphthaI&‘). a further addition of CC& to 
the norcaradiene intermediate proceeds faster than the 
rearrangement to the tropylium system. 

All these results regarding the bchaviour of aromatic 
compounds during the reaction with Ccl, seem IO be 
contrary to an observation of Greibrokk’ who claimed a 
noncrystallint compound with M = 590 to be the hex- 
rchbro tris-o-homobcnzcnc derivative 7. as the only 
reaction product (10% yield) from tetraphcnyl alknc 6 
and CCL This publication’ has been for us an additional 
stimulation to investigate systematically the problem 
mentioned above. 
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SynrAuir and propetties of letmchioro bis-a-homobcn- 
zcnc 9 

The precursor for a synthesis of 3 should be the 
tetrachbro his-u-homobenzer~ 9. the so called bcnzene- 
CC& bis adduct. A further CC12 addition. if possible, 
should kad to 3. On the way to the hitherto unknown 9 
we had to avoid the stage of the norcaradicne A. There- 
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fore, the synthesis strategy had lo be focwscd IO IWO signals). 10 was smoothly converted IO the diol 11 by 
key steps. Either an additional functional group will be lrealmenl with sodium borohydride in aqueous ethanol a1 
introduced into 8 which allows after a further CC& room temperature. The hydroxy groups of 11 are spec- 
addition IO generate compound, or bis-adduct 4 is troscopically shown 10 be cb. because equivaknt C- and 
capable lo be functionalized in order IO obtain 9. We H-atoms (e.g. C-3. -8 and H-S. d) gave different signals. 
started the firs1 way from 8. most readily accessible by According IO the method of Corey and Winter” II has 
treatment of I Jcyclo-hexadienc with equivalent been transformed cia thiono-carbonate I2 into the 
amounts of CC& [chloroform/NaOH/bcnyhriethylam- desired compound 9. All the spectroscopic data provide 
monium chloride (BTEAC)] in methyknc chloride. unequivocal evidence for the structure. In the ‘H NMR 
However, reaction of 8 with NBS failed under various spectrum the olefinic and allylic protons show an 
conditions.q Obviously, the reactivity of the doubk bond AA’XX’-system with Jxx. = 9 Hz for the olehnic protons. 
is decreased by the dichloro cyclopropane ring. Treat- The non-allylic cyclopropane prolons are more downfield 
ment of 8 with I-butyl chromate gave a complex mixture shifted than the allylic protons by the anisouopic effect 
of many compounds MM easily lo separate. of the chloro atoms in a very close position. 

We turned now IO the oxidation of 4. Again bromina- 
(ion by several methods failed? even reaction with ozone 
on silica gel furnished only starting material although 
bis-o-homobenzenc (without chloro substitucnts) could 
be readily converted to the respective ketone by this 
mclhod.‘b This bchaviour shows again the decreased 
reactivity of functional groups by dichloro cyclopropane 
rings. 

Finally, we succeeded by reaction of 4 with chromic 
acid in glacial acetic acid at 80’ to obtain the diketone 10. 
The yield remained low despite attempts IO optimize the 
reactin. After l.Sh reaction time 10% of IO could be 
obtained, whereas longer reaction time favoured side 
reactions. IO has a highly symmetrical s~ruc~urc indicated 
by both ‘H (AA’BB’-system) and “C NMR spectra (4 

However. 9 is completely unreactive towards further 
Ccl, addition. Neither the classical route from chloro- 
form and potassium (-butoxide” nor the phase transfer 
me1M6~” with various catalysts gave any result. Even 
after IOOh refluxing with chloroform/NaOH/BTEAC no 
traces of 3 could be detected, the starting material 9 was 
recovered. Obviously, even a dichlorocyclopropanc and 
an oxiranc ring on the same side of the six-membered 
ring are extremely hindered. because treatment of 9 with 
mchloroperoxybcnzoic acid (MCPBA) at various lem- 
pcratures up IO 900” was also absolutely unsuccessful. 

Reaction of tetraphtnyl allent 6 wifh Ccl, 
Since in view of our experiments with 9 the results of 

Greibrokk’ seem surprising, we repeated carefully the 
reaction of 6 with CC&. Under normal condilions’ we 
obtained only starting material. Under changed con- 
ditions with much more catalyst” we isolated afrer 
removing starting material a crystalline compound by tic 
in 8% yield. According IO MS the formula is CnH&,. 
formed by addition of CCL IO 6. Neither ‘H nor “C 
t&4R spectra show other signals than those for con- 
jugated double bonds. A possible reaction pathway could 
lead IO 13 via addition of CC& IO one of the three 
different aromatic double bonds and subsequent rear- 
rangement. There are some reasons for this assumption: 
addition of one CC& IO an aromatic system with high 
ekctron density occurs casily’oJ followed by cleavage of 
the cycle-propane ring generating a lropylium system.” 
Normally, the tropylium cation is deprotonated at a 
methyl substituent under formation of a heptafulvene. In 
our case M proton can be eliminated but the allcne 
system will be able IO close (his gap. providing lk 
conjugated compound 13. Addition of Ccl, IO the allenic 

Table I. “C chemical shifts’ of 3X8-Tetrachloro ~ricyclo(S.I.O.@-‘Ioctanes 

Compd. C-l c-2 C-3 C-8 c-4 C-7 C-S C-6 

4 
4 26.9 65.4 22.4 16.1 

z (28.4) 64.2 (28.6) 127.4 

10 33.4 643.4 43.1 182.1 
q z 

11 26.4 25.2 61.6 60.0 34.2 32.7 64.3 63.7 == 

12 b 27.0 24.4 59.5 57.9 30.2 28.2 75.6 72.3 IT- 

a In ppm from Me4Si; solvent CDC13; doto in brackets ore exchangeable. 

b C=S: 189.6 
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Tctm hloto his- 
~~f~activ~ cum~u 
even under most d 
be impossible or at 
any related hcxachloro t~s-~-~rno~~~~s because tkc 
spatial interaction of the two nrdo chlom, atoms is pro- 
hibirivc, With respect toi our results wt bclkvc ~t~tu~~ 
7 a~~~~~~ by ~r~ib~kk’ must be wr 
st~ct~re for t)w: cum~ou~d~ with M = 
Creibrokk could be given by further twofold addit 
CCI, to the mm rcactiw double bnd of 13. alt 
we have never detected such a compound. 

AU asps and m.ps are uncorrected. IR sgcclra were determ 
using P&in-Elmer 22.5 (KBr) and 2.57 ECClJ sptctromctcrs. 

using a &ckman DK 2A spectromrter. ‘H NHR spectra 
) usir~ a Bruktr WH 270 s~~tr~rn~t~r~ “C NMR spectra 
) using a Vatia CFTdO ~~~~rn~~~~ flMS as internal 

standard). MS spectra were determined on a Varian MAT 711 
s~~tr~m~t~r ('7DcV~. Purity was checked by tk: and GC IPcrkin- 
Elmer F-7, #ass column 82 S 557, N& AM organic solar after 
work-up were dried over MgSO,. (PE = Petr&um ether). 

layers were washed with water, evaporated, ad distitkd to givt 
16.3 g ( b.p. XJl332 RUT (lit”“. hp. SZ.FS3”11.25 ton). IR 
vXl& , 16% w cm ‘* ’ H NMR: 6 1.7~2.15 (m, bH), 5.8%, 
5.93 (b system, .f,, = I1 Ht. 2-. 3-H). NMR: 6 16.0, 
209 (2 X df, ?7*5* 28.8 (2 x 8). 67 3 (51, lzo.3, 1 12 x 41. 

55.8& ~~~c~~#?~~~lQlS. l.a.0”]ucranl~Z$-diont Ii) 

2.08 1. Total yield of 10: Ok 8 (lO.J%), fR (K&S: I722 J, 170E vs 
cm”‘, UV WOH5: A (nm) 233 Ir = Zlclo). 420 GSI. “H-NMR: 6 
3.00, 347 ~AA’~~~-s~st~m, J,, = fx7 = 8, Jw = 5.5, Jti = 
J,, = 0 Hz). MS: mtc, 272.274.276. 278 (M’, C’kotoptr pattern, 
4%). 2lb. 21%. 220.222 (M-2 co, 6). 181, 1183, I85 (M-2 co, Xl, 

158, Ix) (M-2 CQ, -2Q. 561. tll, 113 (M-2 CU. -3cI, 
M-2 CQ, -3cL -HCl. 551.73 (bS), b9 (XI). 53 f3@,50 1321, 

1.58; CL 5 1 s.91. CIH,CLO, requires: 
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Remhi a/ b wirh Ccl, 
A mixlwt of 0.34 g (1.0 mmok of 6. 25 ml CHCI,, 2s ml %% 

NaOHrq, sad 0.28 BTEAC was slintd tar 3 days II 0”. Afttt 
ususl w&up a.ug residue wts obuiatd. Prtptrstive ltytr 
chromrrqrtpby on s&a gel with PEkIhu 1#I:2) tlbwtd 
sepsr&n olO.28 R 6 (first fraction). and 37 mg (9(k) r4Zbl4wo.7~ 
~l~l~~t~2~d~~n~k~~) - I - ~htatil - arcthtiidta - 135 - 
i~cbkpmienc i3 @&A& frw&f. &i. G-66’ ~EF3WI). 
iR iKBr): 1700 3 @ct. I475 I @r.j, t595 mar’. ‘H NMR: 6 
?.I-7.8 fmX “T NMR: 8 125.2. lZS.8, 127-o. 127.2, I274 127.5, 
l28& tt.2, 128.6, 128.9, 129.3, 129.3, 129.8. f3&t, lW.4, 130.7, 
l38*7. 142.0. 112.2. MS: dt 426. $28 fM’. Cl-ii@tt cdttm. 
4%). &?5,&? [17f, 391.389 (M&. 2fJi. 39& 288 (?&H-a, 16); 
372 (288). 371 (30). 3% (M-XI. 18). 355 (M-Cl, -HCl, U), 354 
(M”2HCI. 17). MS (hii r&n): C.HvjYl* talc. 126.@&!9, obs. 
126.oP16, &H&l, cidc. 4254868. obs. 42.3.0@2. 
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