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Benzochlorophenium ions were previously unknown. We have now studied, in the case of the 2-chlorobenzo- 
chlorophenium and 2-chloro-3-methylbenzochlorophenium ions, their possible preparation through the thermal 
dediazonation of 0- (P,,B-dichloroethenyl)phenyl- and 0- (a-methyl-/3,/3-dichloroethenyl)phenyldiazonium hexaflu- 
orophosphate. Whereas the desired benzochlorophenium ions could not be isolated, formation of 0- (P-chloroeth- 
eny1)chlorobenzene in the case of the former, as well as of l-chloro-l-fluoro-2-(o-chlorophenyl)propen-1-01 and 
l-chloro-l-(o-chlorophenyl)-2-fluoropropene-l in the case of the latter, clearly indicates the intermediacy of the 
related benzochlorophenium ions. 

Cyclic dibenzohalophenium ions ( l ) ,  particularly diben- 
ziodophenium ions, were previously prepared and studied.2 
Besides dibenzohalophenium ions ( l ) ,  2-phenyl-3-butyl- 

Y- 
1 

X = I, Br, C1 

Ph 

Ph’ 
Y- 
3a 

Y- 
2 

Ph Ph 

3b 

benziodophenium (2) and tetraphenyliodophenium ions 
(3a) were among others synthesized by Beringer et aL3 
They reported that the iodophenium ion 2 underwent at- 
tack by nucleophiles, such as chloride, iodide, and methox- 
ide ions, exclusively a t  the 2 position to  give a mixture of 
trans and cis isomers (eq 1.). 
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The interrnediacy of the 2,5-diphenylchlorophenium ion 
3b was recently also shown in the silver ion assisted solvol- 
ysis of ha l~butadienes .~  The cyclic halophenium ions bear 
possible aromatic character, and their chemical reactivity is 
also of substantial interest. 
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Results and Discussion 
In an attempt to prepare and study the previously un- 

known class of benzochlorophenium ions, o- (P,P-dichlo- 
roetheny1)phenyl- (5a) and 0- (a-methyl-P,P-dichloroethen- 
y1)phenyl- (5b) diazonium fluorophosphate were used as 
precursors for synthesizing benzochlorophenium ions 4a 
and 4b, respectively. They were synthesized as shown in 
Scheme I. 
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Dichloro olefins (6) were prepared from the correspond- 
ing carbonyl compounds with triphenylphosphonium di- 
chloromethylide [R = H, 36.7%, mp 49-50’; R = CH3, 
56.0%, bp 110’ (0.4 mm)], and were reduced with zinc pow- 
der and ammonium chloride in acetone-water to give the 
aniline derivatives 7 [R = H, 95.8%, bp 85-90’ (0.03 mm); 
R = CH3, 50%, bp 90’ (1.3 mm)], which are, however, of 
only limited stability a t  room temperature. The aniline de- 
rivatives 7 were, therefore, immediately dissolved in aceto- 
nitrile, and were diazotized by using nitrosonium fluoro- 
phosphate in carbon tetrachloride to give the correspond- 
ing diazonium compounds 5 (R = H, 44.8%, mp 117-120’ 
dec; R = CH3, 28.4%, mp 99-100’  de^).^ Subsequently, we 
attempted the preparation of the 2-chlorobenzochloro- 
phenium ion 4a by the thermal decomposition of o-(P,P- 
dichloroetheny1)phenyldiazonium fluorophosphate (Sa) in 
refluxing benzene for 1.5 hr. The desired benzochlorophen- 
ium ion (4a) could not be isolated, but o-(P-chloro- 
ethiny1)chlorobenzene (SI6 was obtained in 99.0% yield (eq 
2). The formation of 8 clearly shows the intermediacy of 4a, 
which via ring opening and deprotonation gives 8 (eq 3). A 
concerted elimination process is considered less probable. 
4a is not sufficiently stable to be isolated under the reac- 
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tion conditions. If the acidic proton a t  Cs is absent in the 
benzochlorophenium ion, a different behavior is observed. 
The thermal decompositon of o- (o-methyl-P,P-dichlo- 
roetheny1)phenyldiazonium fluorophosphate (5b) in reflux- 
ing benzene (for 0.5 hr) gave a mixture' of l-chloro-l-flu- 
oro-2-(o-chlorophenyl)propene-l (9a and 9b) and 1,l-di- 
chloro-2-(o-fluorophenyl)propene-l (10, 25.6%), l-chloro- 
l-(o-chlorophenyl)-2-fluoropropene-l (11: 24.5%), and 
l,l-dichloro-2-(2-biphenyl)propene-l (12, 46.5%)9 (Scheme 
11). In refluxing n-heptane, the decomposition of 5b gives a 
mixture of 9 and 10 (45.6%)1° and 11 (34.2%). 

In the reaction of 5b in benzene, two isomers (9a and 9b) 
of l,l-chlorofluoro-2-(o-chlorophenyl)propene-l were ob- 
tained. However, carrying out the reaction in refluxing n- 
heptane, only one isomer (9b) was obtained, and 12 was not 
found. 

The formation of 9 and 11 shows the presence of 2- 
chloro-3-methylbenzochlorophenium ion (4b) as the inter- 
mediate, since only ring opening of 4b can introduce chlo- 
rine into the ortho position of the phenyl ring. This result 
is quite different from that of the reaction of 4a. 10 and 12 
arise from the incipient phenyl cation 13, which was gener- 
ated not only by the loss of nitrogen of 5b, but also from 4b 
(equilibrium between 13 and 4b). If the phenyl cation 13 is 
generated from 5b it  reacts with solvent benzene or fluo- 
ride ion to give the fluorinated product expected in the 
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Schiemann reaction. The phenyl cation formed from Sa 
would also be expected to react in a similar fashion. How- 
ever, the corresponding products 10 and 12 were not ob- 
tained in the reaction of 5 .  This means that the chloro- 
phenium ion (4b) is relatively stable compared to the chlo- 
rophenium ion (4a), and has two ways to cleave, giving the 
phenyl cation 13 or vinyl cation 14. The vinyl cation 14 
then reacts with fluoride anion to give 9a (trans) and 9b 
(cis). As the nucleophilicity of the hexafluorophosphate 
anion is low, the phenyl group of 14 can migrate to give the 
iomeric vinyl cation 15, which reacts with fluoride anion to 
give 11 (giving only one isomer). When n-heptane was used 
as the solvent the yields of these products (9, 10, 11) in- 
crease and only one isomer of 9b was obtained. 

The differing behavior of 4b, giving in benzene trans- 
and cis- 1-chloro- l-fluoro-2-(0- chloropheny1)propene-1 (in 
a ratio of 1:3), whereas in n-heptane only the trans isomer 
is formed, can probably be explained by the effect of the 
solvent. In benzene (a better solvating agent than n-hep- 
tane) the vinyl cation intermediate is more stabilized 
through solvation than in n- heptane, and two isomers are 
formed. However, in n-heptane the vinyl cation is less sta- 
bilized (compared to benzene), and some participation be- 
tween the chlorine atom and the open vinyl cation formed 
subsequently from the benzochlorophenium ion, is taking 
place. Therefore, only the trans isomer could be formed. As 
aryl migration occurs, a free (or near-free) vinyl cation 
should be formed, which is then quenched by fluoride ion. 
Of course, it  should be kept in mind that since the reaction 
in benzene gives us the major product 12 (in 46.5% yield) 
formation of which liberates an equimolecular amount of 
HF-PFj, geometric isomerism in 9 via protonation-rota- 
tion-deprotoaation also is possible. 

The behavior of studied benzochlorophenium ions is 
quite different from the previously studied benzoiodophen- 
ium ions (2). This is not only due to the differing behavior 
of the benzochlorophenium ion, but also to the low nucleo- 
philicity of the hexafluorophosphate anion used in their 
preparation via the corresponding arenediazonium ions, 
which allows a longer lifetime of the cationic center. 

Experimental Section 
Melting points are uncorrected. 
Column chromatography was carried out using Sargent-Welch 

grade 60-200 mesh silica gel; TLC was done on Merck precoated 
PLC plates (silica gel F-254, layer thickness 2 mm). The NMR 
spectra were recorded on a Varian A-56/60 spectrometer using 
Me&i and trichlorofluoromethane as external standards for pro- 
ton and fluorine NMR spectra. The  infrared spectra were deter- 
mined on a Beckman IR-10 spectrometer. 
o-(a-Methyl-P,P-dichloroetheny1)nitrobenzene. Potassium 

tert-butoxide was freshly prepared for use. Potassium (4.0 g, 0.1 
g-atom) was added to 100 ml of dry ter t -  butyl alcohol (freshly dis- 
tilled over sodium) and stirred for 5 hr. After the potassium com- 
pletely reacted with tert-butyl alcohol, excess alcohol was distilled 
off. In order to eliminate tert-butyl alcohol completely, n-heptane 
(300 ml) was added to the still viscous residue, and distilled as the 
azeotrope. Triphenylphosphine (26.2 g, 0.1 mol in ca. 300 ml of 
heptane) was added to the  mixture a t  under 5', and then chloro- 
form (11.9 g, 0.1 mol) in 100 ml of n-heptane again below 5" to give 
a yellow-colored solution which subsequently, on a vacuum evapo- 
rator, was concentrated to about 200 ml o-Nitroacetophenone 
(16.5 g, 0.1 mol) in 100 ml of benzene was added below 10" and 
stirred for 1 hr in the ice bath and subsequently a t  room tempera- 
ture overnight. The  resulting brown-colored suspension was fil- 
tered off to give a red-colored solution. The solvent was evapo- 
rated to give a viscous liquid, which was separated by column chro- 
matography (on silica gel with benzene as solvent) to give o - ( u -  
methyl-P,P-dichloroetheny1)nitrobenzene (13.0 g, yield 56.0%): bp  
l l O o  (0.4 mmHg); NMR (CDClq) 6 2.70 (s, 3 H ,  -CHq), 7.67-8.67 
(m, 4 H, aromatic HI .  

Anal. Calcd for CsH7CloN07: C. 46.58: H.  3.04: N. 6.04. Found: 

o-(a-Methyl-@&dichloroethenyl)aniline. o-(a-Methy-P,P- 
dichloroetheny1)nitrobenzene (2.32 g, 0.01 mol) was mixed with 20 
ml of acetone, 4 ml of water, and 1.0 g of ammonium chloride to 
give a homogeneous solution. Zinc powder (2.0 g) was added to the 
mixed solution below 5 5 O ,  an  additional 1.0 g of zinc pOwder was 
added, and the solution was refluxed for 30 min. After the reac- 
tion, the reaction mixture was filtered off to give a solution, which 
was evaporated off to give a yellow liquid. The  resulting yellow liq- 
uid was extracted with ether, which was dried over anhydrous 
magnesium sulfate. The product was distilled to give o- (oc-methyl- 
P,@-dichloroetheny1)aniline (1.00 g, yield 50.0%): bp 90' (1.3 
mmHg); NMR (CDC13) 6 2.67 (s, 3 H ,  -CH3), 4.67 (s, 2 H ,  -NHz), 
7.07-7.80 (m, 4 H, aromatic H). 

Anal. Calcd for CgHgClzN: C, 53.49; H ,  4.49; N, 6.93. Found: C, 
53.20; H ,  4.67; N,  6.71. 
o-(a-Methvl-B.B-dichloroethenvl\Dhenvldiazonium Hexa- 

fluorophospiate: o- (a-Methyl-3,/3:d~chloroethenyl)aniline (0.530 
g, 2.6 mmol) dissolved in 10 ml of acetonitrile was gradually added 
to the mixture of nitrosonium fluorophosphate (0,600 g, 3.4 mmol) 
and 15 ml of carbon tetrachloride below O', giving a brown-colored 
solution. After the reaction 2 ml of water was added to the reaction 
mixture, and the solvent was evaporated off to give a solid, which 
was washed with ether to give o-(a-methyl-0,P-dichlorethenyl)- 
phenyldiazonium fluorophosphate (0.270 g, yield 28.4%): mp 99- 
100' dec; NMR (DMSO-&) 6 2.70 (s, 3 H ,  -CH3), 8.33-9.33 (m, 4 
H ,  aromatic H). 

Anal. Calcd for CsH7ClzFsNzP: C, 30.11; H ,  1.97; N, 7.80. Found: 
C, 30.11; H ,  1.90; N, 7.73. 

Reaction of o-(a-Methyl-/3,i3-dichloroethenyl)phenyl- 
diazonium Fluorophosphate. o-(a-Methyl-P,P-dichloroetheny1)- 
phenyldiazonium fluorophosphate (0.500 g, 1.39 mmol) was re- 
fluxed in 10 ml of benzene for 0.5 hr to give a brown-colored oil. I t  
was separated by TLC to give a mixture of l-chloro-l-fluoro-2-(o- 
chloropheny1)propene-1 (trans and cis isomers) and 1,l-dichloro- 
2-(o-fluorophenyl)propene-l (73 mg, yield 25.6%), 1-chloro-1-(o- 
chloropheny1)-2-fluoropropene-1 (70 mg, 24 5%), and 1,l-dichloro- 
2-(2-bipheny1)propene-1 (170 mg, 46.5%). The  mixture of 9a, 9b, 
and 10 could not be isolated. Their physical, spectral, and analyti- 
cal data are as follows: bp 80a (1.0 mmHg); 9a (trans),  6 2.71 (d,  J 
= 4.5 Hz), $F 100.9 (4, J = 4.5 Hz); 9b (cis), 6 2.45 (d,  J = 3.75 Hz), 
$F 82.3 (4, J = 3.75 Hz); 10,6 2.64, $F 113.9 (m).  The aromatic pro- 
tons appear a t  6 7.54-7.94. The  ratio of the mixture was as follows: 
9a:9b:10, 1:3:2. 

Anal. Calcd for CgH7ClzF: C, 52.72; H ,  3.64; F,  9.27. Found: C, 
52.66; H,  3.33; F,  10.28. 

Compound 11: bp 90' (2.0 mmHg); NMR (CDC13) 6 2.40 (d,  J = 

Anal. Calcd for CgH7ClzF: C, 52.72; H ,  3.44; C1, 34.58. Found: C, 
52.80; H ,  3.63; C1, 34.29. 

Compound 12: m p  78-79' (n-hexane); NMR (CDC13) 6 2.40 (s, 3 
H ,  -CH3), 7.94 (s, 9 H ,  aromatic proton); mass spectrum (obtained 
on a Japan Electron Optics JMS-D100 spectrometermeter a t  the 
Tokyo Institute of Technology) m/e (re1 intensity) 266 (3, M+ + 
4), 264 (20, M+ + 2) ,  262 (32, M+), 229 (71, 227 (25), 212 (141, 193 
(18), 192 ( loo) ,  191 (64), 190 (16), 189 (391, 176 (161, 165 (341, 164 
(14), 152 (ll), 151 (18), 150 (141, 149 (341, 139 (91, 133 ( l a ) ,  125 
(14), 116 (9), 115 (551, 91 (23), 89 (201, 87 (181, 77 (231, 75 (25), 63 
(341, 51 (451, 50 (25); uv spectrum A,,, (EtOH) 240 nm (obtained 
on a Hitachi EPS-3T spectrometer). 

Anal. Calcd for CljH12C12: C, 68.64; H ,  4.60; C1, 26.94. Found: C, 
68.26; H ,  4.49; C1, 26.79. 

The  ratio of M+ + 4:M+ + 2:M+ = 1:6:9 shows the presence of 
the two chlorine atoms in compound 12. The fragmentation of 
compound 12 is as follows. 

17.0 Hz, 3 H ,  -CH3), 7.90 (s, 4 H ) ;  $IF 92.1 (q,  J = 17.0 Hz).  

mle 262 
t 

+ .c1 - 
+ 

+ .c1 

, -  - 
C, 46.19; H ,  3.20; N, 6.29. m/e 227 mle 192 
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The loss of two chlorines from compound 12 is very typical to  
the geminal dichloride compound. T h e  A,,, of compound 12 is 
very similar to  that  of styrene (T T* 244 nm). In the case of stil- 
bene the A,,, appear a t  280 (cis isomer) and 295.5 n m  (trans iso- 
mer). 

Therefore, the structure is not t ha t  of a stilbene, but  of a styrene 
derivative. That  is, the phenyl cation formed from the diazonium 
salt reacts with benzene to  give the styrene derivative (compound 

PF,- 

12). The reaction of cyclic chloronium ion with benzene should not 
occur. 

React ion of 5 b  i n  n-Heptane. 0- (a-Methyl-P,P-dichloroethen- 
y1)phenyldiazonium fluorophosphate (0.77 g, 2.14 mmol) was re- 
fluxed in 30 ml of n-  heptane for 0.5 hr to  give a pale yellow solu- 
tion, which was separated in a similar manner to  that  described 
above t o  give a mixture of 9b and 10 (200 g, yield 45.6%) and 11 
(150 mg, yield 34.2%). The ratio of 9 b  and 10 is 2:3. 
o-(P,P-Dichloroetheny1)nitrobenzene. Triphenylphosphine 

(26.2 g, 0.1 mol) was added to  the potassium tert-butoxide made 
by the same way as described above; chloroform (11.9 g, 0.1 mol) in 
100 ml of n-heptane was added to  the mixed solution below 5', 
and o-nitrobenzaldehyde (15.1 g, 0.1 mol) in 100 ml of benzene was 
added to the resulting brown-colored suspension below 10' and it 
was treated in the same way to  give 0- (P,P-dichloroetheny1)nitro- 
benzene (8.0 g, yield 36.7%): mp  49-50'; NMR (cc14) 6 7.25 (s, 1 H, 
olefinic H),  7.63 (m, 3 H, aromatic H), 8.10 (m, 1 H, aromatic HI. 

Anal. Calcd for CaH&lzN02: c ,  44.07; H ,  2.31; N,  6.42; c1, 32.25. 
Found: C, 44.18; H ,  2.35; N ,  6.36; C1, 32.70. 

o-(P,P-Dichloroetheny1)aniline. 0-  (B,&Dichloroethenyl)nitro- 
benzene (2.20 g, 0.01 mol) was mixed with 20 ml of acetone, 4 ml of 
water. and 1.0 g of ammonium chloride to  give a homogeneous so- 
lution. Zinc powder (2.0 g) was added to the mixed solution below 
55', an  additional 1 .O g of zinc powder was added, and the solution 
was refluxed for 30 min. After the reaction, the reaction mixture 
was treated in the same way as the case of o-(a-methyl-P,P-dichlo- 
roetheny1)aniline to  give 0-  (P,P-dichloroetheny1)aniline (1.800 g, 
yield 95.8%): bp 85-90' (0.03 mmHg); NMR (CC14) 6 4.02 (s, 2 H,  
amine H) ,  7.16 (s, 1 H ,  olefinic H) ,  7.00-7.83 (m, 4 H ,  aromatic H). 

Anal. Calcd for CsH.;ClzK: C, 51.09; H, 3.75; N, 7.45; C1, 37.43. 
Found: C, 50.91; H, 3.80; N ,  7.55; C1, 37.91. 

o-(P,P-Dichloroetheny1)phenyldiazonium Hexafluorophos- 
phate .  0-  (8.3-Dichloroethenyljaniline (1.46 g, 7.8 mmol) dissolved 
in 10 ml of acetonitrile was gradually added to  the mixture of ni- 

trosonium fluorophosphate (1.40 g, 8.0 mmol) and 15 ml of carbon 
tetrachloride below O' ,  giving a brown-colored solution. After the 
reaction 2 ml of water was added to  the reaction mixture and the 
solvent was evaporated off to give a solid, which was washed with 
ether to  give 0 -  (@$-dichloroetheny1)phenyldiazonium fluorophos- 
phate (1.200 g, yield 44.8%): mp  117-120' dec; NMR (acetone-&) 
6 7.60 (s, 1 H ,  olefinic H),  8.30 (m, 2 H ,  aromatic H), 8.70 (m, 2 H ,  
aromatic H).  

Anal. Calcd for CeHSC12FsN2P: C, 27.85; H, 1.46; N, 8.12; C1, 
20.29. Found: C, 28.09; H ,  1.50; N, 8.15; C1, 20.41. 

React ion of o-(P,P-Dichloroetheny1)phenyldiazonium Fluo- 
rophosphate .  o-(2,2-Dichloroethenyl)phenyldiazonium fluoro- 
phosphate (0.100 g, 0.29 mmol) was refluxed in 10 ml of benzene 
for 0.5 hr,  giving a brown-colord solution, which was distilled to  
give 0-  (0-chloroethiny1)chlorobenzene (0.049 g, yield 99.0%): bp  
38' (0.13 mmHg); NMR (Cc14) 6 7.40-7.90 (m, aromatic H);  ir 
(NaC1) 2220 cm-l (-C=C-j. 

Anal. Calcd for CaH4C12: C, 56.18; H ,  2.35; C1, 41.17. Found: C, 
55.97; H ,  3.19; C1, 40.98. 

Acknowledgment. S u p p o r t  of o u r  work  by t h e  N a t i o n a l  
Sc ience  F o u n d a t i o n  is grateful ly  acknowledged.  

Regis t ry  No.-5a, 54143-10-1; 5b, 54142-99-3; 6a, 51991-50-5; 
6b, 54143-00-9; 7a, 54143-01-0; 7b, 54143-02-1; 8, 54143-03-2; 9a, 

54143-08-7; 0- nitroacetophenone, 577-59-3; triphenylphosphonium 
dichloromethylide, 6779-08-4; nitrosonium fluorophosphate, 
16921-91-8; o-nitrobenzaldehyde, 552-89-6. 

References and Notes 
(1) (a) Part XIII: G. A. Olah and J. L. Grant, J .  Am. Chem. SOC., in press. (b) 

The naming dibenzoiodolium, -bromolium, and -chlorolium ions was 
used in the past. As the heteroaromatic ring system is analogous to 
thiophene, naming according to "halophenium ions" seems proper. (c) 
Postdoctoral Research Associate, 1973-1974, from the Tokyo Institute 
of Technology, Tokyo, Japan. 

(2) F. M. Beringer and L. L. Chang, J.  Org. Chem., 36, 4055 (1971), and 
references cited therein. 

(3) F. M. Beringer, P .  Ganis, G. Avitabiie, and H. Jaffe, J .  Org. Chem., 37, 
879 (1972). 

(4) I. L. Reich and H. J. Reich, J. Am. Chem. SOC., 96, 2654 (1974). 
(5) Compound 5a: ir (KBrj  2280 (-N=N+) and 865-830 cm-' (PF6-); NMR 

(acetone-&) 7.60 (s, 1 H),  8.30 (m, 2 H), and 8.70 ppm (m, 2 H). Anal. 

1.50; N,  8.15. Compound 5b: ir (KBr) 2260 (-N=N+) and 800-900 
Cm-' (PFe-); NMR (DMSO-de) 2.70 (s, 3 H), and 9.33-8.33 ppm (m, 4 
Hj .  Anal. Calcd for C ~ H ~ C I Z F B N ~ P :  C, 30.1 1; H ,  1.97; N ,  7.80. Found: C,  
30.11; H,  1.90; N ,  7.80. Ail other new compounds were fully character- 
ized by their spectral and analytical properties. 

(6) Compound 8: bp  38' (0.13 mm); ir 2220 cm-' (C-C); NMR (CDCI3) 6 
7.40-7.90 ppm (rn). Anal. Calcd for CBH4C12: C, 56.18; H ,  2.35. Found: 
C, 55.97; H,  3.19. 

(7) The mixture of 9a, 9b, and 10 could not be separated by preparative 
TLC (silica gel), bp  80' (1 .O mm). By the  coupling constants of fluorine, 
isomer 9a is probably the trans form and isomer 9b is the cis isomer: J. 
W. Emsley, J. Feeney, and L. H.  Sutciiffe, "High Resolution Nuclear 
Magnetic Resonance Spectroscopy," Vol. 2, Pergamon Press, Oxford, 
1968. p 912. The NMR spectra of the methyl proton and fluorine are as 
follows: 9a (trans), 6 2.71 (d, J = 4.5 Hz), & 100.9 ppm (q, J = 4.5 Hz); 
Qb (cis), 6 2.45 (d, J = 3.75 Hz), 4, 82.3 ppm (4. J = 3.75 Hz), 10, 6 
2.64 (s), @ 113.9 ppm (m). Their aromatic protons appear at 6 7.54- 
7.94 ppm. The ratio of the mixture is a s  follows: 9a:9b:lO, 1:3:2. Anal. 
Calcd for C9H7CI2F: C. 52.72; H ,  3.64; Ci. 34.58; F, 9.27. Found: C, 
52.66; H, 3.33; CI, 34.28; F, 9.57. 

(8) Compound 11: bp 90' (2.0 rnm); NMR (CDCI3) 6 2.40 (d, J = 17.0 Hz, 3 
H), 7.90 ppm (s, 4 H), & 92.1 ppm (q, J = 17.0 Hzj. Anal. Calcd for 

3.63; CI, 33.89; F, 9.12. 
(9) Compound 12: mp 78-79' (nhexane); NMR (CDCI3) 6 2.40 (s, 3 H), 

7.94 ppm (s, 9 H).  Anal. Calcd for Cl5H12CI2: C ,  68.46; H,  4.60; CI, 
26.94. Found: C, 68.26; H, 4.49; CI, 26.79. 

(10) The ratio of the mixture is as follows: 9b:10, 23 .  

54143-04-3; 9b, 54143-05-4; 10, 54143-06-5; 11, 54143-07-6; 12, 

Calcd for C ~ H ~ C I Z F ~ N ~ P :  C, 27.85; H,  1.46; N ,  8.12. Found: C, 28.09; H,  

CgH7C12F: C, 52.72; H,  3.44; CI, 34.58; F, 9.27. Found: C, 53.05; H, 


