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in cncl~o, the oily residue was treated with benzene (3 x 
70 ml), and thc solvent was removed in cncrro after each 
addition. 

The residue was dissolved in hexane and, upon stand- 
ing, a crystalline product (23.6 g, m.p. 91.3-93.3") was 
collected; a second crop (14.0 g; n1.p. 60.3-83.2;) was 
also obtained. Recrystallization of the first crop from 
chlo~.oforrn yielded 16: m.p. 96.8-98.3' ;' I-, , , , ,  (p-dioxane) 
224 nip ( E  74.5); v,,, (chloroform) 3571, 3425 (0-H 
stretcl~ing),~ 1736 cns-' (ester carbonyl). 

Anal. Calcd. for C28H5208 :  C, 65.09; H, 10.14. 
Found: C, 65.25: H,  10.27. 

After refluxing 16 in 95% ethanol for 2 h, and two 
recrystallizations from the same solvent, In was obtaincd: 
1n.p. 44.8-46.1 " ; ? .,,,,, (p-dioxane) 224 (F: 39.7), 274.5 rnp 
(E 19.8); v,,,, (chlofoform) 3509 (0-H stretching), 
1736 cnl-' (ester and ketone carbonyl). 

Anal. Calcd. for C,,H2,0,: C, 65.09; H;  10.14. Found: 
C ,  65.18; 13, 10.27. 
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NucPeophiIic displacement of vinylic halogen in fluorinated cycloalkenes. IH. 
Reaction with triphenylphosphinae 
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1,2-DichloroperfiuorocycIobutene and the corresponding cyclopentene react with triplsenylphosphine 
undcr hydrolytic conditions in \ict acetic acid to yield novel triphenyl(fluorocycloalkcny1)phosphoniuni 
betaines. Structural assignments are made on the basis of elemental analjsis, ' H  and "F nuclear mag- 
netic resonance spectra, infrared spectra, and degradation studies. Triphenylphospl~ine and 1;'-dichloro- 
perfluorocyclohcxene yield tripl~enqlpl~ospl~ine oxide and a product \vhich appears to be I-chloro-2- 
hydrooctafluorocyclol~exene 

Canadian Journal of Chemistry, 47, 1251 (1969) 

Displacement of both vinyl chlorines from the 
olefins la-c with trialkyl phosphites, phospho- 
nites, and phosphinites yields products substi- 
tuted in the 1- and 2-positions with phosphorus 
(1). Depending on the type of nucleophile used, 

lo, n = l 
b, n = 2  
c, n = 3  

certain secoiidary phosphines or diphosphines 
were reported to yield either mono- or disubsti- 
tution products (2). 

It has now been found that reaction of tri- 
phenylphosphine with l a  and 16 in acetic acid- 
water yields the triphenylphosphonium betaines 
2a and 26, respectively, in low yield (3). These are 
the phosphorus analogues of the quaternary 
amrnollium betaines 4 obtained when the nucleo- 
phile is tertiary amino nitrogen (4a-c). The struc- 
tures 2 are assigned on the basismof elemental 
analysis, molec~~lar  weight, infrared, 'H and I9F 
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nticiear magnetic resonance spectra, and oxi- 
dation of 2b tc the expected ciicarboxy?ic acid 
with CrO,. 

The infrared spectra of the betaines 2 in the 
1540-1820 cm-I region were quite similar to those 
of 3b of t l ~ e  samc luiig size (4a). Strong bands 
Mere p! eses~t in 2a at 1779, 1669, and 1637 c i n l  
for the O I I C I C X C I O  system, while in 26 a 
strong band was present at  1653 cni-l, with much 
weaker absorption at 1721 and 1686 cm-I. 

Absorptiosls due only to aromatic protons at  
6 7.56-7.95 and 7.52-7.95 p.p.m., respectively, 
were preserit in the ' H  spectra of 2a and 2O 
(acetone-d6, TMS as internal reference). The 
191= spectrum of 2a in dimethyl formamide (rela- 
tive to internal CFC1,) consisted of a doublet at 
6 + 1 18. i p.p.m., J,, = 20.5 Hz: tlie chenllcal 
shlft foi 2b in the same solvent was at  6 + 127.2 
p.p.m., J,, = 1.1 Hz. These chemical shifts are 
bery close to those of the correspo~ldislg 3b1 and a 
related system studied by Stockel alid co-aorkers 

(5). The larger J,, in 20 relative lo that in 2b may 
result from strong throug11-space coupling, re- 
flecting the highly strained nature of the four- 
membered ring (&). 

Neither 2a nor 26 decolorized bromine in CCI, 
or permanganate in acetone, and neither reacted 
with 177-nitrobenzaldehyde after 18 11 in refluxing 
tetrahydrof~~ran. With methyl iodicie for 7 b in 
refluxing acetone 2a and 2b mere unreactive, as 
mas 26 with seiluxlng 50 % sulfuric acid for 15 h. 

Upon refluxing 2a with concentrated HCI 
for 15 h and recrystallizing the product from 
ethanol - acetone - water, there was obtained a 
material of empirica! formula C,,H,,F,OP, to 
i+hich the structure 4 is assigned on the basis of its 
inliared and 'H lluclear magnetic resonance spec- 
tra. A pair of strong bands at  1587 and 1562 cm-' 
is indicative of the proposed betaine structure (7); 
110 absorption due to OM or C=O stretch mas 
evident. In the nuclear n~agnetic resonance 
spectrum (dimethyl sulfoxide-d,), absorption u as 
present at  6 4.12 (PCH, doublet, J,, = 22 Hz) 
(81, 5.98 (CF2H, triplet, JFH = 56 Hz), and at  
7.38-7.93 p.p.m. (aryl H). The peaks of the 
doublet and triplet were broad, possibly because 
of allylic couplings. Integration of the spectrum 
was in fair agreement with that expected for 4. 
Stereochemistry about the C=C bond was not 
assigned. 

In contrast to the behavior of l a  and Bb with HOAc 
t~iphenylphosphine, f c  pale an 81 % yield of B C  r P ~ , P  --- 

3-0 + Ph,, A a" triphenylphosphine oxide but no product anal- CI 

ogous to 2 was isolated. Distillation of the reac- 
5 

tion rnixtu~e prior to phosph~ne oxide isolation 
gave a ~liivture of acetic acid, unchanged Ic, and p.p.m. in its 12:lciear rnagnet:c resona1;ce 5pec- 
a material having ~nfrared absorption at 1658 trum. Altho~~gli  tl~fficulties In separation pre- 
em-' in CCI, and a complex rnultiplet at  6 6.45 ke~ited full characterizatioi?, spectral data for tile 

latter conlpound are in accord v~1t11 I-chloro-2- 
F Keeley, p~ivaie  cornmunicatlop. hydrooctofiuor ocyclohexene, 5,  :\ hich I epol-tediy 
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has Ck=C absorution at 1660 cm- (9).  A reason 
for tile appnrent change in mode of attack b y  
phosphorus is not known at this time. 

Experimental 
Tile olefins Pa and I c  ivere obtained from Peninsular 

ChcmResearch, l n ~ . ~  10 .was froni cither the latter source 
or Hooker Chemical Corporation. Triphenyiphosphine 
was a product of Eastri~an Kodak. 

Infrared spectra were obtained from KBr disks vr-it11 
a Perkin-blnier niodel 137 speclrophotometer (NaCl 
optics). The nuclear magnetic resonance spectra \5cre 
recorded on Varian spectrcn~eter inodels A-60A and 
HR-60 (56.4 MHz). 

Tr@henyi(3,3-difli1~1~~0-2-l1~~dro.~y-4-oxo- I-cyciobrife~z- 
I - ~ ~ i ) p / r o s p i i o n i ~ m ~  Hj&o.ricie, ii!trer Sair (2n) 

A mixture of 5.85 g (0.03 inole) of I n  and 8.66 g (0.033 
mole) of triplienylpliosphine in 50 1111 of acetic acid and 2 
ml of water \%as refluxed for 3 h. Tlie gaseous products 
gave positive tests for F- and Cl-. After refiuxing, about 
10 ml of the niixture were distilled at 100-1 16- but gas- 
liquid partition chromatograp!iy (g.1.p.c.) analqsis indi- 
cated only solvent and traces of other coii~pounds. The 
remainder of the reaction mixt~irc \\as pourcd into about 
150 1111 of \+ater and ice and the precipitate was filtered 
and nas1;cd nith water, 6.71 g, m.p. ca. 120-200'. The 
solid \$as washed \\ith t\\o 25 1111 portions of ethanol, 
f o l l o ~ e d  by 25 nil of ether, to give 3.27 g (29";) of 20. 
n1.p. 228-233'. Recrystallizarion from acetone-nater 
gave an analytical sample; m.p. 230-231,. 

Anal. Calcd. for C2,II:,F,O2P (mol. n t . ,  380): C, 
69.47: H, 3.98: F; 9.99; P, 8.14. Found (mol. \\t.. 375 
osmornetric in acetone): G, 69.67; t1, 2.97; F, 9.59; P, 
5.18. 

The conibined etllanol and ether \+aslies \\ere evapo- 
rated and the residuz uashed \\it11 petroleum ether, b.p. 
39-60', The solubic fraction yiclded 1.13 g (1 3 " 6  recovery) 
of triphenylphosp!iine (mixture n1.p. and infrared spec- 
i run~) :  thc insolubie fraction >ie!deti 0.56 g of tile crude 
betaine and 0.75 g (9".,,) of crude triphe~lpliosphine 
oxide (m.p. and infrared spectruni). 
20 could be distilled iir?changcd (927; recovery) in a 

subliniation apparatus at 3-3.5 rnm, bath teniperature 
285-295". 

Triphenzj.1 13,3.4,4-tetr.a/i~toro-2-i1j~~~1~o.~~~5-o~~o-I-~~~~o- 
Wyriroxic,!~. .l>?j/ei. Suit (20) 

A mixture of 7.08 g (0.027 mole) of tripiicnyl~7licsl_7hine 
and 6.12 g (0.025 mole) of' I h  nas r.ei!uued for 20 h in 50 
mi of acetic acid containing 1 n ~ l  of water. Distillation of 
the reaction mixture until tile vapor tcmpcrature \%as 
about 117- gave no starting material; on g.i.p.c. analysis 
only acetic acid and an iinpuriiy originally present in the 
olefin \\-ere noted. After poiring the distillation residue 
into nater and ice, a dark emulsion for~i-led anci \+as 
coagulated by heating on a steam cone. The tarry semi- 
solid nas  recrystallized tuice from etlianol-barer to yield 
3.75 g (35%) of product: ii1.p. 173-174'. F~~r t l l e r  recrys- 

2~Mcntlon of a product or company nanie does not Im- 
illy endorsenient by the Departnient to the exciuslon of 
o the~s  whlch may also be su~table. 

tallization gavc a product melting iiiosrly at 176-178'. 
but with some melting at i66 . If tile melted material uas  
cooled rapidly \tith ice and then placed in the bath pre- 
heated to 165^, it ruelted at 181-182". Aliowing the meit 
to cool slo~riy to room temperature in the bat11 ga\e a 
solid, 1n.p. 175-176". The infrared spectra of alL the forills 
\%ere identical. 

Anal. Calcd.for C,,FI,,F4(42P~mol.\~t,,430):C,6~.L9; 
H, 3.51 ; F; 17.66; P, 7.20. Found (111oL. i\t.. 422 asilio- 
nietric in acetone): C, 64.34; R, 3.62; F, 17.81 ; P, 7.34, 

The tarry, seli1isoIid residue obtained fro111 the filtrate 
of the first recr>stailiration of 26 Mas chroiiiatographed 
in benzene on a coi~!mn oi' Aicoa F-20 aiun~ina and eluted 
:?.it11 etlianol. and acetone. From tile cluate there was ob- 
tained 2.15 g of a solid, n1.p. !48-153', nhicl1 yielded 
0,5! g (7 ;/":.;) of tripiienylphospl~ine oxide (infrared spec- 
tri~n:), m.p. 1 5 6  157-, snd sonie tar. 

Evaporation of the original reac:icli mixture fiiirate 
gaite a few grams o f  tarry inateria!. 

hixidirtio/z of 26 rvir11 C;. 0, 
A solution of 3.01 g (0.007 mole) of 20 in aceiic acid at 

75-80' Mas treated \\it11 a solution of 2.00 g (0.02. mole) . . 
of C r 0 3  in acetic arrd and nater and lield at 75-80 for 
30 111in. Frolil this solution \%as obtained 1.14 g ( 3 8  " b )  or 
recokered Zh and 0.54 g (40%) or perlluorosucciiiic acid; 
i1l.p. 38-90- (iicin binrent). identification of this acid 
Mas by i;ieans of inkarcd s;)cctrLini arid ceutra1ira:ion 
equivaicnt, 

Xencfioii odf ' $ 2 ~  11 irlz .YC/ 
A stirred slurry of 1 . i 4  g (0.003 mole: of 20 in 30 nil of 

concenirated HC1 \\as refliixed 1.5 ih, cooicd, filtered, 2nd 
the prociucr \\as \Fashed wit11 ictraih>di.oi't!ran and ac- 
etone, 0.63 g. Pt had no s1iai.p melting point and gale a 
positive rest for Ci- nith si!ver i~itrate, birr tipon rccr:'s- 
talliration fi.0111 et!iano! - acetone - i,ater., czJii.riess 
needles of a chlorine-.free product, :II.~. 2:0-2! i 
(deco~~ip.) ,  tiere obcaineci. 

Ann!. Calcd. for C2,H2;F20P: 43, 7i.18: ti. 4.84; F, 
10.72; P, 8.74. Found: C ,  70.89; H,4.53; F. 10.51); P; 8.63. 

T i ~ c  infrared spcctriim oi' [he ieirabjdrof~i~.an- a i ;  
acelone-\bashed prodiicl Lias qi~ite diikrent froin ihat of 
the recrystallized n~aterial. Strong bands at 1587 a ~ d  1362 
c m V '  in the latter mere absent in t l ~ e  former; verJ broad 
and strong absorption at about 3726 ern-' in the iniaal 
product uas  abscni in rile recrystallized solid. 

Renclioii o-f l c  ~ i . i i i ~  Ti.i~1herzy//?/io.\71!ri11e 
A mixture of 7.38 g (0.025 mole) of I c  and 7 C8 g 

(0.027 mole) of triplienyl~?l1ospliine in 50 rill of acetic 
acid containii3g 1 ml of water \ a s  rei1usi.d for 43 11. Posi- 
rite tests for F and Ci- nc1.e obtained on the eii?uent 
gases. About 20 1171 \\ere disti!ieci fro111 the mixture and rile 
distiilate \\as dried ober sodium sulfate and redistilied, 
A fraction \\eigliing 5.68 g was collected at 83-54 . Gas- 
liquid partition clironiatographic analysis indicated about 
21 0/ starting olefin and about 75 I)/, of an ~ir,kno\in coc1- 
ponent, in addition to minor pcaks. An inf!.ared spectrutil 
of' this iliixture in CCl, s!-iowed C=O at 1721 (acccic 
acid), C:C at 1658 (5 ) ,  and C-6 at !676 cnl-"iPI.). 
F~irt11er nasiiing nirh riater and redistillation rc!no\cd 
tlic acetic acid; the 'EX ni~clear ~iiagnetic resonance spec- 
!ruin (CGI,) shoued a broad ~~iultipiet  at 13 6.45 p.p.iil., ii; 
addition to signals d ~ ~ c  to ether used in the uork-up. 
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The residue from the first distillation was diluted with were by Galbraith Laboratories, Inc., Klloxville, 
water to give 6.88 g of solid which yielded 5.63 g (81 %) of T ~ ~ ~ ~ ~ ~ ~ ~ ~ .  
triphenylphosphine oxide and 0.79 g (I1 % recovery) of 
crude triphenylphosphine, both of which were identified 
by comparison of their ~nfrared spectra nlth those of 1, A, W, F ~ ~ ~ ~ .  J. erg, @hem. 30, 3663 (1965). 
authentic samp1es.j 2. W. R. CULLE\, D. S. DAWSON, and P. S. DHALIWAL. 

Can. J. Chern. 45,683 (1967). R. F. STOCKEL. Can. 
Acknowledgments J. Chein. 46. 2625 (1968) 

'E-I nuclear magnetic resonance spectra were 
recorded by Gordon 9. Boudreaux of this Labora- 
tory and the 19F spectra were obtained through 
the courtesy of Dr. Dean F. Keeley and Judith A. 
O'Gonnor, University of Southwestern Louisi- 
ana, Lafayette, Louisiana. Elelnental analyses 

31Vote Added i ~ t  Proof: While this note was in press a 
report (10) appeared which substantially confirmed the 
present results, although the transformation of 1c into 5 
went unnoticed. In the present work the formation of 5 
was confirnled by analysis of a sample obtained by prc- 
parative gas-liquid chromatography. 

Anal. Calcd. for C,HClF,: C1, 13.61; F, 58.34. Found: 
Cl, 13.39; F, 57.80. 
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New nitsochalcones. IX1 

T. S Z ~ L L  AND I. SOHAR 
Deparfmet~t of Applied Chen~istry, Univemity ofszeged, Szeged, Hungary 

Received September 5, 1968 

A number of new n~troll~droxychalcones are reported. Electron-donat~ng groups in the aldehyde fakor 
condensation by HCI, and e l c c t r o n - ~ ~ ~ t h d l a \ ~ ~ n g  substituents fa\or condensation by haOH. 

C a n a d a n  Journal of Chernistr\ 47, 1254 (1969) 

A number of chalcones have been synthesized 
from acetophenones and benzaldehydes and the 
yields compared. Table I lists the results of con- 
densations carried out in the presence of NaOH. 
The substituents in the aldehyde component in- 
crease the yield of chalcone formation in aqueous 
ethanol in the fo l lo~ing  way: 

Table I1 records the results of experiments 
carried out in ethanol in the presence of HCl. The 
order of effectiveness of reactants nith substit- 
uents other than orrho call be established as 
follows : 
4-OH $ 4-OMe $ 3-OMe-4-OH > 3,4-diOMe 

z 3,4-diOEt 2 4-Me > H > 4-C1 > 4-NO, > 
2,4-diN02 

and for ortho substituents: 

The yields show a rough parallelism with 
Hammett's substituents constants (I),  and with 
basicities (pK,,+) (2). These results are in 
accordance with earlier observations (3-5). It can 
be concluded that electron-donating substitue~lts 
favor condensation by acid catalysts and that 
electron-withdrawing groups favor condensation 
by bases. The choice of condensing agent for the 
synthesis of chalcones can generally be decided 
on this basis. 

Experimental 
Aldehydes and acetophenones were obtained from 

Aldrich Cheiuical Co. Inc.; Coluinbia Organic Chemical 
Co. ; and from Distillation Products. After having checked 
their purity most of them were used without further puri- 
fication. Nitrohydroxyacetophenones were prepared as 
described earlier (4). Syntheses of chalcones in the pres- 
ence of NaOH were the saine as previously reported (4). 
The acidic condensation was carried out as follo\vs. 

An ethanolic solution of the appropriate acetophenone 2,4-di0Me 2 2-oMe > > 2,3-di0Me = &5-dioMe and aldellyde %as kept ice-cold while being saturated 
withHC1 gas for 30 min. It was kept in a thernlostat at 30" 

'For Part VII see ref. 4a and for Part VIIT see ref. 10. for 1 h, and after allowing it to stand at room temperature 

*- - - * - "- -*+---a -.ma*4 
s * *  On page 1254, in the left-hand column, the i - -  a ,- , : 2 / k  scyy \ 

order of effectiveness of reactants with substit- t % ,- 
uents should read 4-C1 > H and not H > 4-C1. *bt $A;: " \ f ,  

: " 1,; \ 1 :\u , * 
*7# *< - . *,--<-- **** - --*'--* " 
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