
SOTES 1327 

tra~zs-3-p- Nitrot l~ioph~lo5:yprope~lal  ( V) 
A mixture of 3-thiocyanopropenal (0.50 g, 4.4 ~nmolei)  (either the cis or tram isomer) and p-nitrothio- 

phenol (0.80 g, 5.1 mmolej) in 25 ml of ethyl acetate was le[t a t  room temperature for 1 h. The solutior~ was 
next washed with a 5% aqql~eous sodium carbonate solutiorl and dried. Removal of the solvent yielded 
0.80 g (87%) of a yellow-colored solid, m.p. 109-115". -4n analytical sample of fine yellow needles melting a t  
118-119" was obtained after two recryjtallizations from ethyl acetate. 

Anal. Calcd. for C,H7N03S: C, 51.67; 11, S.37; S, 15.33. Found: C, 51.80; I-I, 3.64; S ,  15.30. 
'The nuclear magnetic resonance spectral parameters which require the trczns configl~ration are reported in 

Table I. 'The infrared spectrum (in CIIC13) had stron!: bands a t  1 672, 1.562, 1 520, 1345,  1 120, 945, and 
853 cm-l. 

S o d i ~ ~ ~ t z  cis-Prope7~al-3-tl~iosz~~ate 
-A solution of sodium thiosulfate pentahydrate (505 g, 2.0 moles) in 600 1n1 of water \\,as added dropwise in 

1 h to a stirred mixture of propynal (97 g, 1.8 moles), acetic acid (111 g, 1.8 moles), water (370 ml), and 
acetone (185 ml). During the addition the  temperature of the reaction mixture \ \as kept a t  -5 to  0'. 
A white solid precipitated readily. After the addition was completed, the mixture was kept for an  additional 
30 mi11 a t  OO; then 400 ~ n l  of cold acetone was added and the white solid was filtered off and dried. The product 
amounted to 228 g (65%). The nuclear inagnctic resonance spectral parameters arc given in Table I. 

Isothiasole (I) 
(a) 3-Thiocyanopropcual (100 g, 0.89 mole; consisti~~g of approximately 85y0 cis and 15y0 tPa?ls isomer) 

was added in portions, with stirring, to  500 ml of liquid ammonia a t  approximately -GOo. The reaction 
~nixturc was lcEt a t  this temperature for a few hours and was then allo~vecl to come to roo111 te~nperature. The 
dark-colored residue was steam-distilled ~inti l  approxi~nately 350 ml of distillate had been collected. 'The 
isothiazole layer was separated and the aqueous solution extracted with live 40 rnl portions ol ether. The 
combined organic layers were dried and fractio~ially distilled t o  give 14.0 g (22'7;, based on cis-3-thiocyano- 
propenal) of isothiazole, b.p. 111-112" a t  700 mm (lit. (6) b.p. 113' a t  770 mm). 

(b) Sodium cis-propeilal-3-thiosulfate (486 g, 2.56 moles) was added to liquid ainmonia (approximately 1 I). 
The resulting mixture was stirred for a few hours a t  -GOo, and then the  ammonia was allowed to  evaporate. 
Enough water was added to  the  residue to dissolve all the white solid material. The mixture was then 
extracted with four 150 ml portions of ether. The  combined ether extracts were dried and fractionally 
distilled to give 133 g (61%) of isothiazole, b.p. 111-112" a t  700 mm. 
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SOME NEW ROUTES FOR T H E  SYNTHESIS O F  AROMATIC FLUORINE COMPOUNDS 

Onc of the important metlzods for the synthesis of aroinatic fluorine conlpounds involves 
the exchange of fluorine for some other halogen atom (1-3), for some other univalent 
functional group like the hydroxyl, or for oxygen in the carbony1 and carboxyl groups (4). 
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-4 survey of the literature reveals that  only a fe\v references (5-7) deal ~v i t h  the methods 
for the synthesis of fluoronitrobenzenes via exchange of fluorine for some other halogen 
atom, and tha t  practically no \\iork has been done on their synthesis via exchange of 
fluorine for the fi-tol~~enesulfonic ester group, though the latter method has been \vorked 
out for the synthesis of alkyl fluorides ( 8 ,  9). 

The present note describes some new routes for the synthesis of fluoronitrobenzenes 
via exchange of fluorine for another halogen atom or for a p-toluenesulfonic ester group. 

Several workers have sho~vn that  picryl and 2,4-dinitrophenyl carboniunl ions are 
stabilized b\r heteroc).clic bases (10, 11). Thus, \\hen polynitrollalogenobenzenes are 
treated ~vi th  pyridine or a- ,  P - ,  or y-picoline, polynitrophen~~lpyridinium or polynitro- 
phenyl-a-, -p-, or -y-picoliniun~ halides are obtained. I t  has been observed b17 us that  these 
yield fluoronitrobenzenes when treated 114th anhydrous potassiunl fluoride in dry 
dimethylforlnamide or nitrobenzene. 

Polynitrophenylpyridinium or polynitrophenyl-a-, -6-,  or -7-picoliniunl p-toluene- 
sulfonates \\.ere obtained by treating polynitrophenyl p-tolue~~esulfoi~ates ~v i th  pyridine or 
a- ,  p-, or y-picoline, and it has been found tha t  these, under the conditions mentioned 
abovc, 1-ield fluoronitrobenzenes. Even polynitrophenyl p-toluenesulfonates were success- 
fully converted into fluoronitrobenzenes under these conditions. Thus  this method provides 
a new route for the synthesis of fluoronitrobenzenes from polynitrophenols. 

The exchange of fluorine in all these co~npounds has been found to  be much easier in - 

dimethylforman~ide than in nitrobenzene. This could be explained on the basis of the 
findings of Aliller and Parker (12), who observed tha t  there is a lower degree of solvation 
of F- ions in dipolar aprotic solvents. 

il'ilrophenyl 9-  Tol,~re?zeslrlfonates 
4,6-Dinitro-3-n1ethylphen).l, "6-dinitrophenyl, and 2,4-dinitrophenyl p-toluenes~ilfonates were prepared 

by the methods reported earlier (13-15). 

iViLroplre~zylf~yridinizr~ir and ~Vitroplze~lyl-a-, -P-, 01. -Y-pi~oli?zizr~~z Halides or 9-Tolzlenesz~lfo?zates 
A mixture of halogenonitrobenze~~e (0.01 mole) or nitrophenyl $-tolt~encsulfonate (0.01 mole) and one of 

the heterocyclic bases such as  pyridine c r  a-, P-, or ?-picoline (0.012 mole) was heated a t  90-95" in dry 
toluene (ca. 15 ml) under rellus for 4 h. The mixture  as cooled, and the resulting solid was filtered off, 
washed s~~ccessively with benzene and ether, and dried. The compounds are listed in Table I. 

Only 2,6-dinitrochIorobenze11e did not react with a-picoline, probably b e c a ~ ~ s e  the nitro groups hindered 
the approach of the attacking reagent. 

Prepnrakion of Flz~oronitrolienzenes 
(i) Fronl A~ilroplze?zylpyridi~zizr?tz or Nitroplzenyl-a-, -P-, or -y-picolinizim Halides or $-Tolz~eaesz~lfo~zaLes 
(a) Renclio?l irr dirtlethy5forn~a11zide.-A mixtilre of nitrophenylpyridiniilln or nitrophenyl-a-, -P-, or 

-y-picolini~im halide or p- to l~~enes~~lfonate  (0.01 mole) (as the case may be) and anhydrous potassium fluoride 
(0.012 mole) in dry dii~~ethylformamide (ca. 20 1111) was heated a t  110-115° for 13 h. Dimethylformamide was 
removed under reduced pressure, and the residue was refluxed with 25 ml of ethanolic hydrochloric acid 
(1:l v/v) for 3 11. 'The solution was then diluted with water (ca. 100 ml) and extracted with benzene. Removal 
of benzene by distillation yielded the fluoronitrobelizene. 

(b) Reaclion in nitrobenzene.-The same procedure \\;as followed as  described above, except that  the reac- 
tion nlisture was refluxed at  210" for 3 h. 

(ii) Fro~iz Nitropl~enyl p-Toliienest~lfo?zales 
(a) ReacLiolz in di~nethyljo~nznnzide.-A mixture of anhydrous potassiuln fluoride (0.015 mole) and nitro- 

phenyl $-toluenesulfonate (0.01 mole) in dry dimcthylformamide (ca. 25 ml) was heated a t  150" for 24 h. 
After dilutioll \ ~ i t h  water, the isolated product was extracted with benzene. Removal of benzene by distilla- 
tion yielded the fluoronitrobenzene. 

(b) lteactio?~ iiz nitrobenzene.-A lnixture of anhydrous potassium fluoride (0.015 mole) and the nitrophenyl 
p-tolue~iesulfonate (0.01 mole) in  nitrobenzene (ca. 20 ml) was refluxed for 3+ h. The mixture was cooled and 
filtered, and the residue \\-as washed well with hot toluene. The combined filtrate and washings were dried 
and vacu~rm-distillcd t o  yield the fluoronitrobel~ze~~es. 

'These compounds are listed in Table 11. 
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'TABLE I 

Characteristics of ni t rophenylpyridin;~~~~ and nitrophenyl-or-, -0-, and -7-picolinium halides and #-tol~le~iesulfonates 
-- 

..p.pp - - 

I-Ialogenonitrobe~lzenc % ('1 
or nitrophenyl #- Heterocyclic klolecular iLlelti11g 

toluenesulfonate used base used Product forlued O/o yield formula point ("C) Found Calcd. 

Pyridine 2,4-Dp (I) 
a-PicoIine 2,4-Da (I I )  
p-lJicoline 2,PDD (I1 I )  
y-Picoline 2,4-Dy (IV) 

Pyridine 2,G-Dp (V) 
m - P i r o l i ~ i e  - - - - -. .--~ - 
0-Picolinc 2,G-DB (VI) 
y-Picoline 2,6-Dr (VII) 

1-Chloro-2,4,6-'T Pyridine 2,4,G-Tp (VII I )  
a-Picoline 2,4,6-'Ta ( I S )  
0-PicoIine 2,4,6-Tp (S) 
y-Picoline 2,4,6-'Ty (XI) 

1-Chloro-3-methyl-2,4,6-T Pyridine 3-R4ethyl-2,4,6-Tp ( S I I )  89 CIZH~CIN~OG 177 10.41 10.42 
a-PicoIine 3-RiIethyl-2,4,6-Ta (SI I I )  80 CI~HIICIN~OG 172 10.02 10.01 
a-Picoline 3-kIethvI-2.4.6-TB (XIV) 86 Cl3F1~~Cli\T40~ 174 10.02 10.01 

l-#-Tol~1e11esulfonyl-2,4-D Pyridine 2,4-Dp'T (SVI)  
a-Picoline 2,4-DaT (XVI I )  
p-Picoline 2,4-DOT (SVIII)  
y-Picoline 2.4-DyT ( S I X )  

- 
*;Literature (10) m.g. 186. 184. IS?. 163. 121. 117. 110, and l l i ° C .  respectively. 
tl'ercentaae of sulfur. 
No+r:: I1 = dinitrobenze~lr; T = Lrinitrobenecnc; Dg. D a ,  DO, and D r  = dit~itroph~n~lpyritliniu~~i and dinilroplienyl-a-. -P - ,  and -r-picolinium cllloridej, respecti\;ely; Tp. Ta.  Tp, and 

T r  = trinitropllenylp~ridiniun~ and tr initroahe~~j~l-a-,  -0.. and -?-gicolinium chloriclcs, respecti\.ely; DBT. D a T ,  DOT, and Ur'l' = dinitrophen!,I~,,~ridini~iil~ and 11ini~rolillcnyl-u-, -8-, a n d  
-7-picoliniurn p-toluenesulfonates, resgectively. 
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SUGAR ESTERS 
111. NEW REAGENT FOR DEOXYHALO SUGAR PREPARATION 

The need to prepare deoxyhalo analogues of certain sugar-containing natural products, 

together \\lit11 the potential synthetic applications of deoxyhalo sugars, has prompted our 

exanlination of a ilun~ber of possible routes to these conlpounds (I), including various 

lllodifications of Iiydon's reagents (2). The latter reagents, of the type I (R = aryloxy or 

allioxy, S = allryl or halide, Y = halide), in principle offer ready nleans for conversion of 

alcol~ols into halides. I n  practical use with natural products, \Ire have found the original 

conditions used by Rydon to be unsatisfactory with respect to either yield, need for 

vigorous conditions, or necessitating tedious processes. These difficulties have been over- 

come by nlodification of the original conditions or reagents (3), but a need still exists for a 

reagent 11-hich \\~ould act rapidly in mild, essentially neutral, conditions. 

Crofts and Do\vnie (4) describe the reaction of triethyl pllosphite with ethanol and 

carbon tetrachloride to give ethyl chloride, chloroform, and triethyl phosphate. Since 

Canadian Journal of Chemistry. Volume 44 (10GG) 

C
an

. J
. C

he
m

. D
ow

nl
oa

de
d 

fr
om

 w
w

w
.n

rc
re

se
ar

ch
pr

es
s.

co
m

 b
y 

U
N

IV
E

R
SI

T
Y

 O
F 

N
O

R
T

H
 T

E
X

A
S 

L
IB

R
A

R
Y

 o
n 

11
/1

2/
14

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.
 




