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5. The Reaction between Bulphonyl Chlorides and Dimethoxgbenzenes 
in the Presence of Zinc Chloride. 

By HAROLD BURTON and ERIC HOGGARTH. 

Alkyl- and aryl-sulphonyl chlorides rbct with the dimethoxybenzenes in the presence of zinc chloride, 
giving the corresponding anisyl alkyl- and aryl-sulphonates and, in some cases, the dimethoxyphenylaryl- 
sulphones. In general, formation of the sulphonate is favoured by the o- and p-dimethoxybenzenes and by the 
more reactive sulphonyl chlorides. 

THE preparation of a series of diaryl- and arylalkyl-sulphones containing hydroxyl, methoxyl, and amino- 
groups was undertaken in order that the antibacterial activities of compounds related to the very active 
4 : 4’-diaminodiphenylsulphone might be determined. It was discovered that p-nitrobenzenesulphonyl 
chloride and resorcinol dimethyl ether reacted vigorously in the presence of zinc chloride at  1 2 5 O ,  and the main 
product was proved by independent synthesis to be 4-nitro-2’ : 4‘-dimethoxydiphenyZsuZ~hone (I) (Type A). A 

p-N0,*C6H,-S0,C1 f m-C,H,(OMe) 

second compound (11), C,,H,,O,NS, was also isolated from the reaction mixture ; at higher temperatures this 
substance preponderated. The possibility that (11) was 4-nitro-2’(or 4’)-hydroxy-4’(or 2’)-methoxydiphenyl- 
sulphone, arising by the demethylation of (I) , was unlikely dwing to its insolubility in alkali hydroxide. After 
it had been established that methyl chloride was liberated during the reaction, it appeared certain that (11) 
was actually m-anisyl p-nitrobenzenesuZphonate (Type B) ; this was confirmed by independent synthesis. 
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The scope of the method w& then assessed by investigating the reaction htween the three dimethoxy- 
benzenes and various a w l -  and aryl-sulphonyl chlorides. In general, type B reaction is more common than 
type A, particularly with the alkylsulphonyl chlorides : but in some cases, as above and with, for example, 
veratrole and aryhlphonyl chlorides, both types occur simultaneously. The point of attack in the dimethoxy- 
benzene molecule thus seems to depend on the nature of both the sulphonyl chloride and the dimethoxybenzene ; 
no trae generalisation has been found possible. 

The case of 3-methyl-n-butanesulphonyl chloride and the dimethoxybenzenes was complicated by the 
ditKculty of characterking the oily products ; the sulphones were therefore demethylated, and the crystalline 
hydroxycompounds obtained. Unexpectedly it was found that the sulphonates were sufficiently stable to be 
demethylated by boiling 46% hydrobromic acid and it was thus possible to prepare corresponding crystalline 
compounds from them also. Alkali, however, hydrolysed the sulphonates to the corresponding phenols and 
this was used as additional proof of constitutions. It is-remarkable that sulphonates of types (111) and (IV) 
are stable, whereas an example of type (V) is reported by Walter (J. Amer. Chem. Soc., 1943,65, 739) to be very 
unstable. 

c)s.;Q *l .so -,.OAlkyl 

(111.) (IV4 w.1 
It has been observed that a number of compounds of type (111) containing nitro-groups are strongly dis- 

coloured on standing in the light. 
The reactions were carried out in an apparatus similar to that used for methoxy-determinatiods by Zeisel's 

method, and the liberated methyl chloride collected in a trap, cooled in solid carbon dioxide and ethyl alcohol. 
In instances where type A reactions preponderated, a little methyl chloride was condensed but much hydrogen 
chloride was found in the effluent gas. In examples of type B reactions the amount of methyl chloride corre- 
sponded to  60-75% of the thearetical and in those cases in which both sulphonate and sulphone were isolated 
the amount of methyl chloride was roughly proportional to the amount of sulphonate. No reaction was 
detected when the dimethoxybenzenes were heated with zinc chloride alone, or with the sulphonyl chlorides 
alone, and the starting materials were recovered unchanged in all instances after prolonged heating at  20-30" 
above the usual reaction temperature. 

The compounds were tested for antibacterial activity by Dr. Martin of the Biological Department, Imperial 
Chemical Industries Thnited. Blackley. No high degree of activity was found in any instance. 

EXPERIMENTAL. 
I. Reactions with A rylsulphonyl Chlorides. 

4-Nitro-2' : 4'-dznrethoxydipkcnyls~p~o~e (I) .-(a) p-Ni.trobenzenesulphony1 chloride (44 g.) and resorcinol dimethyl 
ether (28 g.) were melted together, freshly crushed zinc chloride (41 g.) added, and the mixture slowly heated in a slow 
stream of dry nitrogen. At  98' (internal temperature) a deep red coloration was observed, a t  106" some hydrogen chloride 
escaped, and at  125" evolution of gas was rapid. Heating was continued for 30 mins. a t  125", during which time a small 
amount of methyl chloride (0-8 g.) was condensed in the solid carbon dioxide trap. The reaction mixture was cooled 
and extracted with boiling benzene.(500 c.c.), and the extract washed with 5% sodium hydroxide solution, then with water, 
and evaporated. 4-Nitro-2' : 4'-dimet~%ydzpkenylsuZpho~e crystallised from p-ethoxyethyl aJcohol in colourless prisms, 
m. p. 183' (7-8 g.; 12.0y0) (Found : C, 51-6; H, 3-8. Cl4H1,0,NS reuires C, 52.0; H, 4.0%). 

(bf To a solution of sodium (0.25 g.) in absolute ethyl alcohol (100 c.c.) was added 2 : 4-dimethoxythiophenol (1-7 g.), 
fdowed by +chloronitrobenzene (1-7 g.), and the mixture refluxed for 3 hours. Water (150 c.c.) was added, and the 
solid collected, washed with water, and from ethyl alcohol, gvmg lustrous needles of kih.0-2' : 4'-di- 
mdwxydiphyl d p h i d e  (2.1 g .  ; 75.6%). m m o u n d  : C, 57-7 ; H, 4-0. C,,H,,O,NS requires C, 57-7; H, 4.4%). 
This sulphide (2.0 g.) in acetic acid (10 c.c.) was heated to boiling under reflux, and 30% hydrogen peroxide (3-0 c.c.) 
added. When the reaction subsided, the solution was warmed on the water-bath for 1 hr. and diluted With water 
(300 c.c.), and the solid collected. From ethyl alcohol, colourless plates, m. p. 183", undepressed by admixtore with the 
compound obtained under (a), were obtahed (1-8 g.;  81~1%) (Found : C, 51.7; H, 4.1%). 

4-Amko-2' : 4'-dimethoxydiphyIsulphne.-The above sulphone (6-5 g.) was r p e d  with hydrogen in presence of 
Raney nickel (absorption, corrected to  N.T.P., 1375 C.C. Calc., 1352 c.c.). The ltered solution was evaporated; the 
residue crystallised from ethyl alcohol in long colourless needles (4-5 g. ; 76-8%), m. p. 196-198' (Found : C, 57-05; 
H, 5.0. CI,Hl,O,NS requires C, 57.3; H, 5.2%). 

m-A nisyl p-NztvobenoeneszcZpholoaie (II).-(u) When p-nitrobenzenesulphonyl chloride (22 g.3, resorcinol dimethyl 
ether (14 g.), and zinc chloride (41 g.) were quickly heated in an oil-bath a t  135-140°, a vigorous reaction with much 
charring took place. The ester, isolated as described under (I) (a), had m. p. 109" (from j9-ethoxyethyl alcohol, in which 
it was markedly more soluble than 4-nitro-2' : 4'-dimethoxydiphenylsulphone) (3-2 g. ; 1&3y0) (Found : C, 50-6; H, 
3-75; N, 4-45. This compound (1-5 g-) was refluxed with potassium 
hydroxide (0-8 g.) in water (15 c.c.) and dioxan (5  c.c.) for 5 hours, the clear liquid evaporated under reduced pressure, the 
residue dissolved in water (30 c.c.), filtered (charcoal). and made acid to Congo-red paper (concentrated hydrochloric 
acid), and the oil extracted with ether. The residue left on evaporation of the dried extracts was distilled, giving a 
colonrless oil (0.5 g. ; 800/,), b. p. 12&125"/15 mm., which was identified by conversion into 2 : 4 : 6-tribrorno-3-methoxy- 
phenol, m. p. 103", not depressed by an authentic sample. 

(b) A solution of resorcinol monomethyl ether (6.2 g.) in dry pyridine (30 c.c.) was shaken with p-nitrobenzenesul- 
phony1 chloride (11.1 g.). The mixkue, which became warm (70-75'). was kept overnight and then treated with water 
(100 c.c.). and the solid collected and washed with water. From &ethoxyethyl alcohol, colourless prisms, 111 p. 109", 
not depressed by the compound from (a), were obtained (8-2 g. ; 52.6%) (Found : C, 50-8; H. 3.7%). 

m-Anisyl SdpkaniZute.-The nitrobenzenesulphonate (3-1 g.)  was reduced (hydrogen and Raney nickel catalyst ; 
absorption, reduced to N.T.P., 720 C.C. ; calc.. 672 c.c.). The amim-compound crystallised from benzendight petroleum 
(b. p. 6cr-SOO) in colourless prisms (2-2 g.; 78-80/,)), m. p. 37-38' (Found : C, 56-2; H, 5.05. C,H,O,NS requires C, 
55.9; H, 4.7%). 

C,,H,,O,NS requires C, 50-5;  H, 3-6; N, 4.5%). 
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p-A nisyZ p-NitrobenteltesuZ#konute .-The reaction between quinol dimethyl ether and P-nitrobenzenesulphonyl 

chloride in the presence of zinc chloride as described above gave as the principal isolated product this ester (15.5y0), m. p. 
153-154" (colourless prisms from ethyl alcohol). Methyl chloride (55% of the theoretical amount) was also obtained. 
By the reaction between quinol monomethyl ether and p-nitrobenzenesulphonyl chloride in pyridine solution, the Same 
compound was obtained (59y0), m. p. 163-154", not depressed by the compound obtained by the first route (Found : 
S, 10-4. 

p-AnisyZ SuZphaniZate.-The above compound (3.1 g.) was reduced in methyl alcohol with Raney nickel (absorption 
650 c.c., calc. 672 c.c.. a t  N.T.P.), and the filtered solution concentrated. The amino-compound separated, on cooling, 
in colourless needles (2-4 g. : 86%), m. p. 168" (Found : C, 56-05 ; H, 4.75%). 

o-A nisyl p-NitrobenzenesuZphonute.-Veratrole and p-nitrobenzenesulphonyl chloride, in the presence of zinc chloride, 
gave as the main isolated product this aster (15*6%), m. p. 112" (from ethyl alcohol). Methyl chloride (58%) was 
obtained. Reaction of guaiacol and p-nitrobenzenesulphonyl chloride in pyridine gave the same compound (88y0), 
m. p. 112". not depressed by the compound obtained by the first route (Found : S, 10.1 C1,H,,O,NS requires S, 10.35%). 

o-AnisyZ SuZphaniZate.-The above nitro-compound was reduced in the usual manner (76.1%) ; the amine crystallised 
from methyl alcohol (in which it was very soluble) in colourless prisms, m. p. 141-142" (Found : C, 55.5; 

Reaction of m-NitrobenzenesuZPhonyZ Chloride with Dimeth0xybenzenes.-In these cases the only product isolated was 
the sulphonate and identity of the product with that prepared from the monomethyl ether of the corresponding 
dihydroxybenzene was established by mixed m. p. and by reduction to  identical amino-compounds : p-AnisyZ m-nitro- 
benzenesulphonate, m. p. 9 1 9 2 "  (Found : C, 50.9; H, 3.8; S, 1 0 - l ~ o ) ;  p-anisyl m-aminobenzenesulphonate, m. p. 62O 
(Found : C, 55.4; H, 4.3%). m-AnzsyZ m-nitrobenzenesulphoate, m. p. 71-72" (Found : C, 50.65; H, 3.9%) ; 
m-anisyl m-aminobenzenesuZphonate, oil (Found : C, 56.3 ; H, 5.15%) [acetyl derivative, m. p. 87" (Found : N, 4-5 ; S ,  
9.85. C15H150,NS requires N, 4-4; S, lO.O%)]. o-Anisyl m-nitrobenzenesulphonate, m. p. 84" (Found : C, 50-3; H, 
3.55 - S ,  10.15~0) ; o-anisyl m-aminobenenzesulphonafe, m. p. 110" (Found : C, 55-75; H, 4 ~ 5 7 ~ ) .  

: 4 : 4'-TrimethoxydiphenyZsuZ~hone.-Anisole~-sulphony1 chloride (10-3 g.), resorcinol dimethyl ether (6-9 g.) , 
and zinc chloride (6.8 g.) reacted at 110" with evolution of much hydrogen chloride but only a trace of methyl chlorid6, 
The product was extracted several times with chloroform-ether, and the extracts evaporated to 200 c.c., filtered, washed 
successively with dilute hydrochloric acid, water, dilute sodium hydroxide solution, and water, and evaporated. The 
residue crystallised from methyl alcohol in colourless prisms (8.2 g. ; 53.2y0), m. p. 118". Repeated crystalkition from 
methyl alcohol raised the m. p. to 123" (Found : C ,  58.2; H, 5-2; S, 10-6. C,,H,,O,S requires C, 58-4; H, 5-2; S,  
10-4y0). 

m-AnisyZ p-MefAoxybenzenesuZpAonate.-The sulphonyl chloride reacted with resorcinol monomethyl ether in pyridine 
solution to give the ester, b. p. 200-202"/0-5 mm., n y  1-5731, which slowly set to a crystalline solid; this, recrystallised 
from methyl alcohol, formed colourless prisms (88%), m. p. 52" (Found : C, 56-9; H, 4-6. C,,H,,O,S requires C, 57-15; 
H, 4.8%). 

4-ChZovxi-2' : 4'-dimethoxydiphenyZsulphone.-This compound, obtained in 54.6% yield by interaction of 9-chloro- 
benzenesulphonyl chloride and resorcinol dimethyl ether as described under 2 : 4 : 4'-trimethoxydiphenylsulphone, 
crystallised from alcohol in colourless prisms, m. p. 166" (Found : C, 54-1 ; H, 4-25. C,,H,,O,ClS requires C, 53-75; 
H, 4.2%). . m-Anisyl p-Ch20robenzenesul~~onale.~-Chlorobenzenesulphonyl chloride and resorcinol monomethyl ether reacted 
in pyridine solution to give the ester (58y0), b. p. 190-191"/0-5 mm., ng' 1-5788, which did not solidify (Found : C, 
52.2 ; H, 3-8. 

2 : 4-DimethoxydiphenyZsuZphone, obtained from benzenesulphonyl chloride and resorcinol dimethyl ether by the 
procedure given under 2 : 4 : 4'-trimethoxydiphenylsulphone, formed colourless prisms (44y0), m. p. 121-122", from 
ethyl alcohol (Found : C, 60.5; H, 5.2; S ,  11.6. C1,Hl,04S requires C, 60.4; H, 5.0; S .  11.5y0). Demethylation with 
46% hydrobromic acid gave 2 : 4-dihydroxydiphenylsulphone, m. p. 121" (U.S.P. 2,288,282; Chem. Abs., 1943, 37, 141, 
gives m. p. 115-116") (Found : C, 54.25, 53.7; H, 4.4, 4.1. Calc. for C,,H,,O,S,H,O : C, 53.7; H, 4.5%). 

m-A nisyZ benzenesulphonate, obtained from resorcinol monomethyl ether and benzenesulphonyl chloride, was a colour- 
less oil, b. p. 188-190"/1~0 mm., n",- 1.5636 (Found : S, 12.0. 

Reaction of Benzenesdphonyl Chloride and Toluene-p-sulphonyl Chloride with Veratro1e.-Two compounds were 
formed in each case and by comparison with the sulphonates obtained from guaiacol in pyridine solution one member 
of each pair was identified as the o-anisyl arylsulphonate. The excluded member of each pair is regarded by analogy 
;ts the 3 : 4-dimethoxy-sulphone. In the case of 3 : 4-dimethoxydiphenylslphone the reaction mixture was best 
hyholysed with alkali hydroxide, and the sulphone then extracted with chloroform. The following were obtained : 
3 : 4 - ~ i m e t h o x y d i ~ k e n y l s u l p ~ ~ e ,  m. p. 118-119" (Found : C, 60-5; H, 5-2. Cl,Hl,O,S requires C, 60-4; H, 5.0y0). 
O-AnisyZ benzenesuZphonate, m. p. 51-52" (Found : C ,  59-15 ; H, 4-8. C,,H,,O,S requlres C, 59.1 ; H, 4.5%). 3 : 4-Da- 
~thoxy-4'-methyZdiphenyZsuZphorte, m. p. 130-131" (Found : C, 61.4; H, 5-5. C,,H,,O,S requires C, 61-6; H, 5.5y0). 
O-AnisyZ p-toluenesulphonute, m. p. S L 8 6 "  (Found : C, 60.5; H, 4.65. 

Reaction between o-nitrobenzenesulphonyl chloride and the dimethoxybenzenes proceeded in an uncontrolled manner 
and charred products were obtained. 

CISH,,O,NS requires S, 10-35y0). 

H, 4.75%). 

C,,H,,O,ClS requires C, 52.3 ; H, 3.7%). 

C,,H,,O,S requires S, 12.1%). 

C1,H,,04S requires C, 60.4; H, 5.0%): 

11. Reactions with AZkylsuZphonyZ ChZorides. 
P-Anisyl 3-Methy~-n-butanesuZp~onate.-((a) Quinol dimethyl ether (6.9 g.) ,  3-methyl-n-butanesulphonyl chloride 

(8-6 g.), and anhydrous zinc chloride (6-8 g.) were heated slowly in a stream of dry nitrogen. At 92" (internal temper- 
ahre)  a blue coloration was observed, a t  102" some methyl chloride condensed in the solid carbon dioxide trap, and at 
125" condensation of methyl chloride was rapid and continued for about 15 mins. After being heated for a further 
15 d s .  a t  125", the mixture was cooled and dissolved in ether (400 c.c.). The solution was shaken successively with 
dilute hydrochloric acid (20 C.C. of conc. acid and 100 C.C. of water), water, 5% sodium hydroxide solution, and water, dried, 
and evaporated. The residue was distilled, giving a main fraction (7-5 g. ; 58-1y0), b. p. 150-155°/0-1 mm., which on 
redistillation gave ? colourless oil, b. p. 150-151"/0-1 mm., n y  1-5112 (Found : C, 56-1 ; H, 7.2. C,,H,,O,S requires 
C, 55.8; H, 7.0y0). The yield of methyl chloride was 1-8 g. (71-3y0), but no fuming due to hydrogen chloride was noticed. 
The above sul honate (2.6 g.) was boiled with sodium hydroxide (1 g.) in water (15 c.c.) and dioxan (5 c.c.) for 7 hrs., 
the clear fiquiz evaporated under reduced pressure, and the residue dissolved in water (30 c.c.), filtered (charcoal), made 
acid (Congo-red) (concentrated hydrochloric acid), and extracted with ether. Distillation gave a colourless oil, b. p. 
120-130"/15 mm., setting to a mass of colourless crystals (1.1 g. ; 88-7y0), m. p. 48". Plates were obtained from light 
petroleum containing a little ethyl acetate, m. p. 53", not depressed by authentic quinol monomethyl ether. 

(b) A solution of quinol monomethyl ether (15-5 g.) in dry pyridine (20 c.c.) was treated with 3-methyl-n-butane- 
sulphonyl chloride (21.3 g.) and kept for 24 hours. The mixture was ground with water (100 c.c.), concentrated hydro- 
chloric acid added (Congo-red), the oil extracted with carbon tetrachloride, and the extract washed with 10% sodium 
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hydroxide solution, then with water, and evaporated. Distillation gave a colourless oil (24 g. ; 74-5y0), b. p. 148-150°1 
0.1 mm., n r  1-5109 (Found : C, 55-95; H, 7.3%). Hydrolysis as described under (a) gave quinol monomethyl ether 

( s o ~ k I y d r o x y p ~ y Z  3 - M c t h y Z - n - ~ t a n e s i h ~ u ~ . 4 - A n i s y l  3-methyl-?t-butanesulphonate (5.2 g.) was heated with 48 % 
hydrobromic acid (50 c.c.) just below the b. p. with mechanical stirring for 16 hours. The Liquid was cooled, and ice 
(200 g.) added, followed by 30% sodium hydroxide solution (70 c.c.). The alkaline solution was extracted several times 
with small amounts of benzene, and the aqueous layer stirred with charcoal, atered, and made acid to  Congo-red paper 
with concentrated hydrochloric acid. The liberated p-hydroxyphenyZ ester was extracted with benzene, dried, and distilled, 
gi+g a pale yellow oil, b. p. 185--188"/0.5 mm., n r  1.5220 (Found : C, 53-9; H, 6-7. C1,H,,O,S requires C, 54.1 ; 

Hydrolysis of this compound (1-1 g.) gave quinol (0-3 g.), m. p. 166-168", which was converted into its diacetate, 
plates from dilute acetic acid, m. p. 121", not depressed by an authentic sample. 

Acetylation of the p-hydroxylphenyl ester (0-75 g.) with acetic anhydride (3 c.c.) and 1 drop of concentrated sulphuric 
acid gave p-acetoxyphenyZ 3-methyZ-n-butunesuZph~~, which, crystallised from light petroleum, gave colourless plates 
(0-3 g.), m. p. 48" (Found : C, 54-2; H, 6-5. . C,,H,,O,S requires C, 54.5; H, 6.3%). 

QuinoZ Bis-3-methyZ-n-butane~uZphmute.-The p-hydroxyphenyl ester (2.4 g-) in pyridine (2 c.c.) was treated with 
3-methyl-n-butanesulphonyl chloride (1.7 g.). After 48 hrs., the mixture was treated with water (100 c.c.), and the solid 
collected and crystallised from methyl alcohol, giving colourless prisms (2-0 g. ; 53%). m. p. 61" (Found : C, 50.5; H, 6.8. 
C,,H,,O,S, requires C, 50.8 ; H, 6.9%). 

Quinol (11 g.) in pyridine (30 c.c.) was treated (stirring) with 3-methyl-n-butanesulphonyl chloride (34 g.), the temper- 
ature being controlled by external cooling (ice). After 18 hours, the mixture was treated with water (200 c.c.) and made 
strongly alkaline with 20 % sodium hydroxide solution. Quinol bis-3-methyl-n-butanesulphonate was collected, washed 
with water, and crystallised from methyl alcoho1;giving large colourless plates (10.1 g. ; 26-7y0), m. p. 61". The alkaline 
filtrate was acidified (hydrochloric acid), the oil extracted with carbon tetrachloride, and the solvent evaporated. The 
residual oil was distilled, giving a small amount of unchanged quinol and a main fraction, b. p. 175-185"/0~5 mm., 
from which was obtained by redistillation pure p-hydroxyphenyl 3-methyl-.ta-butanesulphonate (6-3 g. ; 25.8%). b. p. 
18&182"/0-5 mm., n r  1-5219 (Found : C, 54-4; H, 6.7%). The'acetoxy-compound prepared from this had m. p. 48", 
undepressed by specimens prepared by the other methods. 

2 : 5-Dimethoxythi~henoZ.-This compoulrd was prepared by Suter and Johnson's method (J. Amer. Chem. Soc., 
1932,54, 4102), in 48% yield, as a colourless oil, b. p. 138-140"/20 mm., n r  1.5848 (Found : S, 18.7. C8Hlo0,S requires 
S, 18.8y0). 

2 : 5-DimethoxyphenyZ isoAmyZ SzrZphide.-Sodium (2-8 g.) in absolute ethyl alcohol was treated with the above thio- 
phenol (17 g.), and isoamyl bromide (18 g.) added down a reflux condenser with shaking. A vigorous reaction took place 
whiqh was completed on the steam-bath (3 hrs.). The mixture was diluted with water and ice, and the solid collected 
and washed with ice-water (yield, 21 g. ; 87.5%). A small specimen was distilled, b. p. 153-155"/0-5 mm., and set to a 
crystalline mass, m. p. 31-33" (Found : S, 13-5. C,,H,,O,S requires S. 13.3%). 

2 : 5-DimethoxyphenyZisoamyZsuZphme.-The crude sulphide (20 g.) was dissolved in boiling acetic acid (75 c.c.), 
and 30% hydrogen peroxide (45 c.c.) added down a long reflux condenser. The reaction, a t  first violent, was completed 
on the steam-bath (2 hrs.), the liquor diluted with water (200 c.c.), and the oil extracted with benzene. The residue left 
after evaporation of the solvent was dis t i l l ed ,  b. p. 198--198-5"/0-8 mm., ny 1-5290 (17.1 g. ; 79.2%) (Found : C, 57-15; 
H, 7-1. 

2 : 5-Dihyd~orypkenyZisoamylsuZph~.-The methoxy-sulphone (5.4 g.) and 46 % hydrobromic acid (50 c.c.) were 
refluxed with stirring for 12 hours. The liquid was cooled (ice-salt bath) and stirred whilst concentrated sodium hydroxide 
solution was run in until alkaline (Clayton-yellow). The alkaline solution was extracted several times with carbon 
tetrachloride, cleared with charcoal, and made strongly acid (concentrated hydrochloric acid), and the oil extracted with 
benzene. The residue left on evaporation of the solvent was distilled, giving a pale yellow liquid, b. p. 195-196"/0.8 mm., 
ng* 1-5499, which solidified on long standing to a crystalline mass (3-6 g. ; 53-8%), m. p. 56" (Found : C, 53.8; H, 6.5. 
C1,Hl,O,S requires C, 54-1 ; H, 6.6%). Acetylation with acetic anhydride and 1 drop of concentrated sulphuric acid 
gave colourless prisms of the diucetate, m. p. 97" (Found : C. 54.1 ; H, 6-1. 

m-dnisyf 3-Met~Z-n-bukmesuZph~e.-The reaction between 3-methyl-n-butanesulphonyl chloride and resorcinol 
dimethyl ether in the presence of zinc chloride gave m-anisyZ3-methyZ-n-butanesuZp~~u~ (63.2y0), b. p. 178-180"/0-1 mm., 
m g .  1.5119 (Found : C, 55.7; H, 6-7. C1,H,,O,S requires C, 55.8; H, 7.0%). Methyl chloride (15%) was collected, 
and a deep red colour was produced in the reaction mixture. 

The same compound was obtained (47 yo) from resorcinol monomethyl ether and 3-methyl-n-butanesulphonyl chloride 
in the presence of pyridine, b. p. 167-158"/0.05 mm., m y  1.5117 (Found : C. 56-05; H, 7.15%). 

Both specimens of this compound were hydrolysed to resorcinol monomethyl ether, identified as its 2 : 4 : 6-tribromo- 
derivative, m. p. 103". 

m-HydroxyphenyZ 3-MethyZ-n-butanesuZphm&.-This compound, obtained by demethylation of the m-anisyl ester as 
described under the p-hydroxy-ester, had b. p. 165-167"/0.1 mm., m. p. 48-50" (Found : C, 54-0, 54.5; H, 6-7, 6-6. 
C,,H,,O,S requires C, 54.1 ; H, 6.6%). The same compound was obtained (55%) by treating resorcinol with 3-methyl- 
n-butanesulphonyl chloride (1 mol.) in pyridine and had m. p. 48-50", not depressed by specimens obtained by the 
former methods. 

2 : 4-DimethoxyphenyZimyZsuZp~.-This compound, prepared from 2 : 4-dimethoxythiophenol as described under 
2 : 5-dimethoxyphenylisoamylsulphone, had b. p- 172-173"/0-1 mm., n r  1.5508 (Found : C, 57-85; H, 7-2. C,,H,O,S 
requires C, 57-35; H, 7.35%). 

p-AnisyZ MethanesuZphm&.--((a) Quinol dimethyl ether (6.9 9.) and methanesulphonyl chloride (5-8 g.) reacted in 
the presence of zinc chloride (13.6 g.) to give methyl chloride (1-4 g. ; 56%) and p-unisyl metlramsulphonate, b. p. 1 8 0 -  
185"/25 mm., crystallising in colourless prisms from aqueous ethyl alcohol, m. p. 79-80' (3.7 g. ; 55.2%) (Found : C, 
47.2; H, 5-15. C8Hlo0,S requires C, 47.5; H, 4.95%). 

(b) Quinol monomethyl ether (6-2 g.) and methanesulphonyl chloride (6-3 g.) in pyridine (10 c.c.) gave colourkss 
prisms (7.0 g. ; 69y0), m. p. 79-80". not depressed by the compound prepared as in (a). 

pHydroxyphenyZ MethanesuZphonaZe.-p-Anisyl methanesulphonate (4-0 g.) was demethylatd by'46% hydrobromic 
acid (40 c.c.) as described for the 3-methyl-n-butanesulphonate, giving a colourless oil (3.2 g. ; 66-5y0), b. p. 172-174"/ 
0-5 mm., which solidified to  a crystalline mass, m. p. 68-70". From benzene-light petroleum, colourless prisms, m. p. 
73O, were obtained (Found : C, 44.5; H, 4-1. 

Q u i d  B i s m c t l r ~ m s u l ~ k . ~ - H y d r o x y p h e n y l  methanesulphonate (1-9 g.) in pyridhe (6 c.c.) with methanesulphonyl 
chloride (1.3 g.) gave colourless needles (1.65 g.; 62y0), from ethyl alcohol. m. p. 168" (Found: C, 35.8; H, 3.6. 
C,H1,O,S, requires C, 36-1 ; H, 343%). 

Quinol (5.5 g.) in pyridine ( 8  c.c.) with  methanesulphonyl chloride (5-7 g. ; 1 mol.), as described for the corresponding 
isopentane compounds, gave p-hydroxyphenyl methanesulphonate (1.5 g. ; 15-9y0), m. p. 73" not depressed by the com- 

H, 6.6%). 

C,,H,,O,S requires C, 57.35 ; H, 7.35%). 

C,,H,,O,S requires C, 54-9 ; H. 6-1 %). 

Hydrolysis gave resorcinol (66%). identified by mixed m. p. 

C,H,O,S requires C, 44-7; H, 4.3%). 

C 
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pound prepared by the former route, and quinol bismethanesulphonate (1.1 g. ; 8.3%). m. p. 168", also identical with the 
compound prepared as above. 

2 : 5-DimethoxyphenyZmeth~ZsuZpho~e.-This compound, prepared as described for the isoamylsulphone, crystallised 
from alcohol in colourless prisms, m. p. 77", depressed to 64" by admixture with p-anisyl methanesulphonate (Found : 
C, 49.6 ; H. 5.7. C,H,,04S requires C, 50-0 ; H, 5.6%). 
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