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Abstract The reactfon of 3,5-dfmethyl- (1 a) and 3,5-dchloro-4-hydroxybenzenesuffonyl chlonde (lc) 

wtth altphattc tertiary amtnes n aprottc solvents affords the uncommon cyckc tetramers 3a and 3b, 
respectfvely 

As a part of a wide research prefect dealing with the fncurston of dissociative pathways (elimtnatton-addttton 

mechanisms) in reactions involving reacttve denvattves (I e esters, chlorides)) of carboxylic,’ sulfontc,* and 

phosphontc3 actds. we have recently undertaken a mechamstfc study on the amtnolysts of hydroxyarenesulfonyl 

chlorides in aprottc solvents 4 

In the course of our work, we have observed that reactton of several akphattc amines wtth 3,5-dimethyl-4- 

hydroxybenzenesuffonyl chloride la affords a hrgh molecular weight product ’ Perusal of the literature revealed that 

formation of a product different from a sulfonic acid was observed in the alkaline hydrolysis of the 4-phenolsulfonyl 

chloride 1 b by Ztncke and Prune already some eight decades ago ’ These early authors proposed tentatively that this 

product, which was believed to be a cyclic dlsulfonate, was formed by dimenzation of a qumonotd IntermedIate of the 

type 2 which they named ‘sulfoqumone’ 

OH 

x lax-cl+ 
lb X-Br 
lc X-Cl 

SO$zI 

Later, Hall investigated the amlnolysls of some substttuted 4-phenolsulfonyl chlorides fn diethyl ether, but no 

evidence supporting the suffoquinone mtermedfate was found by him ’ He reported, however, that starttng from 1 a, 
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under suttable condikons elher high molecular wetght knear polymers or a cyclic tetramer could be obtarned 

Expenmental details concerning etther their formation or their structure have never been published, anyway 

Analogous results have been claimed by other authors 8 Field and Lee, however, have recently asserted 

that reaction of 1 c wnh pyndme in methylene chlonde leads to a linear tnmer ’ 

Such confkcting results prompt us to dtsclose our own ftndrngs on this matter 

RESULTS AND DISCUSSION 

When a diluted solution of the chlonde la In acetonitnle was treated at room temperature wtth a skght excess of a 

tertiary amine such as DABCO, a yellow colour was produced, as noted prevrously,6-g which faded quickly After two 

hours the reaction was complete, as fudged by the disappearance of the sulfonyl chloride monttored by TLC, and after 

the usual workup of the reaction mrxture a white solid was obtained which was repeatedly recrystallized to punty as 

assessed by TLC analysis The ‘f-l NMR spectrum showed only four smglets. thus suggestmg rt had a simple, 

symmetric structure The mass spectrum indrcated a molecular Ion havmg m/z 738 and the fragmentation pattern 

clearly showed the repetitron of a subuntt havmg m/z 184 (corresponding to la mmus HCI) These results strongfy 

suggested that such product was the tetramer 3a 

X 

X 3a X=CHs 
3b x-a 

Inspectton of CPK space filling models showed that 3a has a relatlvefy rigid, htghfy packed and symmetnc 

structure The aromattc rings are tiled to the plane through the phenolc oxygen atoms, the mutually opposed rungs 

fytng above or below this plane This structure agrees indeed with the ‘H NMR spectrum of 3a There are two distinct 

types of methyl groups, four faced to the interior of the molecule (5 1 35 ppm, the low chemtcal shtft signal being due to 

the location of the methyl group in the shielding cone of the adjacent aromatrc ring) and four external to the molecule (6 

265 ppm, the two equivalent methyl groups of la have 6 2 34 ppm) The aromabe protons give nse to two drstmct 

stgnafs as well, the high field posttton of the ‘in&e’ hydrogen atoms (6 6 99 ppm) being due again to the shielding 

effect of the aromatrc rings The chemical shift of the ‘outside’ aromatic hydrogens (6 7 99 ppm) IS close to that of the 

two aromatic hydrogens of la (6 7 69 ppm) 

Elemental analysis IS also rn good agreement wrth the proposed structure 3a 

The reaction was carried out wRh other tertiary amtnes as well under stmilar condttrons As shown in Table 1, 

tetramer yields ranged from moderate to good, depending on the amrne employed 

We have found also that the sulfonyl chloride lc gave a slmllar reaction when treated with equimolar amounts of 

tnethylamme or pyndrne, erther In acetonltnle or methylene chloride, rn all cases, the same product was obtained In 

qUIte satisfactory yield aside from the solvent and base employed The purry of the recrystalkzed material was again 
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checked by TLC ‘H NMR and mass spectra agam tndmated, on grounds stmrlar to those discussed above, tt had the 

cyclic tetramenc structure 3b 

The proposed structure agrees wtth the prelrmtnary results of X-ray analysts,” as shown by the corquter- 

generated perspechve drawtng depicted In Figure 1 

Kinetics and mechanism of the amtnolysis of phenolsuffonyl chlonde 1 a WIII be the sublect of a forthcomtng paper 

Table I Yields of Tetramer 3a from the Reaction of Phenolsulfonyl Chloride 1 a (0 2 M) and Ternary Amtnes (0 22 M) In 

Acetomtnle 

R3N DABCO Quina TEAb EDIPAC 

% Yteldd 68 77 53 41 

a Qumucltdtne. b Tnethylamtne, c Ethyl dt-rsopropylamme, d Assessed by spectrodensitometty on the basts of a 

cakbrahon curve 

Frgure 1 Computer-generated perspective view of tetramer 3b 

EXPERIMENTAL SECTlON 

The sulfonyl chlorides employed in thts work were prepared as reported in the lrterature 7 The solvents and the 

amrnes were analyttcal grade and were redtsttlled (or subkmed) prior to use ‘H NMR spectra, reported In parts per 

mrllron (ppm, 6). were recorded wrth a Vanan Gemtnt 200 spectrometer (200 MHz) wrth tetramethylsrlane as internal 

standard and CDCI, as solvent Mass spectra were obtained wtth a VG 707OEQ - MAT 112 tnstrument in the El+ 

mode Mass spectra of pure 3a and 3b showed typrcal tsotoptc clusters of the molecular tons fully conslstent wtth the 
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proposed cyclic tetramenc structures Spectrodensrtometry analyses were performed with a Camag TLC-Scanner 

ustng a H-P 3390A integrator Samples were deposed on sikca gel 60 F 254 plates (Merck) using an automatic deposer 

Camag Linomat Ill and were eltied wrth methylene chlonde 

Prep&on and Characteruatron of Tetramer 3a A solutron of DABCO (0 66 g, 6 mmol) n MeCN (12 ml) was 

added dropwise to a solubon of the sulfonyl chlonde la (12 g, 5 4 mmol) in MeCN (12 ml) at O’C The resulting 

SOkrtlOn Was stirred at room temperature for 2 h The solvent was removed under reduced pressure and the whrte solid 

resuftlng was repeatedly rinsed with water in order to remove the DASCC hydrochlonde product, and dried to afford 0 9 

g (90%, calculated as 33 Of crude product Thus was finally recrystalkzed from droxane and had mp hrgher than 300 “C 

‘H NMR 6 7 99 (s, 4H, Ar-H), 6 99 (s, 4H, Ar-H), 2 65 (s, 12H, CH3), 1 35 (s, 12H, C/-$), MS m/z (relative tntensky) 

120 (im), 168 (a), 184 (Se), 185 (S), 186 (12), 240 (26), 352 (31) 368 (40) 369 (9), 370 (5), 552 (31) 553 (IO), 554 (6), 

738 (m + (73) 737 (m + 1,29). 738 (m + 2,20) Anal Calcd for C32H32012S4 C, 52 16, H, 4 38 Found C, 52 24, H, 

449 

Preparatfon and Charactenzatron of Tetramer 3b To a solution of the sulfonyl chloride lc (0 5 g, 1 92 mmol) in 

anhydrous methylene chloride (7 5 ml) a solution of tnethylamine (0 27 mL, 1 92 mmol) in anhydrous methylene 

chlonde (2 5 ml) was added dropwrse wtth stirring After 2 h at room temperature a precrprtate was filtered, washed wkh 

water and wrth aceton, and dried, affording 04 g (93% yield, calculated as 3b) of a whrte solid which. after 

recrystallization from droxane - chloroform, had mp hrgher than 300 “C ‘H NMR 6 8 31 (d, J = 2 2 Hz, 4H), 7 52 (d. J 

= 2 2 Hz, 4H), MS m/z (relative intensity) 97 (64) 132 (36) 160 (46) 162 (42) 224 (100) 226 (71) 322 (28) 448 (12) 

450 (17), 452 (IO), 672 (4) 674 (7), 876 (6) 896 (m +, 8),898(m+2,16),900(m+4,21),802(m+6,15),904(m+8, 

8) Anal Calcd for C24H8Cl8012S4 C, 32 02, H, 0 89 Found C, 31 47, H, 1 03 
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