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Previously, many researcfi&have been reported on the cH, o cH; o
mechanism of benzylation with tertiary amines, in which Q—c:—w - G-ﬁ—@% —_— Q#—o—ﬁ—@m;
benzyl substrates are the primary alkyl carbon exhibiting dif-z H ° Z OO
ferent behaviors from secondary and tertiary alkyl carbons @=r#h.peo) l
Therefore, detailed information on the reaction mechanisn
of secondary benzyl systems, 1-phenylethyl tosylates, witl /\

tertiary amines is needed. In the preparation of substituted . ,— § I
phenylethyl tosylates, a remarkable effect occurred. In thit @_ i
study we present unexpected results concerning the reacti”
of substituted 1-phenylethyl alcohols gmdbluenesulfonyl
chloride. Scheme 2

The methods of preparation of tosylate esters of phenols
and aliphatic alcohols have been authoritatively studied byons, ArC(CH)H". Thus, more electron-donating substitu-
Tipson? Drahowal and Klamanti,and Gilman and Bealdér  ents p-methyl, p-phenyl, p-phenoxy,p-methoxy etc) are so
and reviewed by Sutéf.Most of these procedures representreactive they could not be successfully isolated in pure form
variations of the Schotten-Baumann reaction utilizing theat room temperature.
parent hydroxylic component apetoluenesulfonyl chloride Surprisingly the reaction of Iphenoxyphenyl)ethyl
in the presence of a base. Kochi and Hamrigfidonsid-  alcohol withp-toluenesulfonyl chloride gives a dimer, di-1-
ered it desirable to prepare it in an entirely anhydrous condig-phenoxyphenyl)ethyl ether, contrary to expectation. On
tion. The method consists of the tosylation of a suspensiothe other hand, activated benzyltosylates are polymerized
of the appropriate sodium benzylate, prepared by refluxinglowly at -60°C and very rapidly at room temperattfpé>’
an ethereal solution of alcohol and sodium hydride, with The authors proposed the reaction mechanism for the pre-
tosyl chloride at temperatures which vary with the reactivityparing racemate as follows (Scheme 2).

H 4

of the alkoxide. 1-(p-phenoxyphenyl)ethyl tosylate is separated to yield an
Substituted 1-phenylethyl tosylates were prepared by @termediate secondary carbocation. Since the trivalent car-
new method modifying the literature (Schemé&™). bon is sp-hybridized, the cation has no stereocenters, has a

A property which is characteristic of the activated 1-phenyl-plane of symmetry, and is achiral. As a result, it can be
ethyl tosylates studied is the spontaneous transmutation aftacked by a lone-pair electron of the othep-pH{enoxy-
the white crystalline solids into colored, amorphous matephenyl)ethyl alcohol equally well from either the top or the
rials. The colors of the degradation products vary widely
with the nature of the substituent and fade with time. 1-pheny!
ethyl tosylate on decomposing first turns brown and ther
gradually becomes colorless. The rate of this decompositio
varies greatly with the nature of the aromatic substituent an o w
the purity of the tosylate. For example,niHtethylphenyl)- phO»{:—o—?—th
ethyl tosylate decomposes rapidly even at room temperatur H o CH
so it takes custody of ether at -2D (see the experimental
part). The yields are much lower than others. Dimer may b
prepared from the route of Scheme 2p-hifrophenyl)ethyl
tosylate can be kept for prolonged periods without apparer z
decomposition. The order of stability of these tosylates
appears to be roughly consistent with the expected nuclec
philic reactivity of the derived 1-phenylethyl carbonium
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(@=p-NOz, m-NOg, m-Cl, p-C1, H, mi-M¢) Figure 1. *H NMR spectrum of (t) di-lgcphenylphenyl)eth
Scheme 1 ether (CDGC)).
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phenylethyl alcohol. Identification of substituted 1-phenyl-
ethyl alcohol was reported Lif.

Preparation of substituted 1-phenylethyl tosylates
Substituted 1-phenylethyl tosylates were reacted with substi-
- tuted 1-phenylethyl alcohols (0.015 mole) gmtbluene-
Pno—Q-é—o—%—Q—om- sulfonyl chloride (0.015 mole) in dioxane (20 mL) with
s stirring at ice-bath temperature. After stirring for 30 minute,

a 33% aqueous sodium hydroxide solution (15 mL) was
added to the reaction mixture, and the whole mixture was
well stirred. This mixture was poured into ice-water, and
crystal was obtained. The resulting substituted 1-phenylethyl
tosylates were dried on anhydrous calcium chloride. Crude
1 | solid tosylates were purified by recrystallization from ether.
1-(m-Methylphenyl)ethyl tosylate: 48% vyield; mp. de-
% g] ﬁ composition at room tempH NMR (300 MHz, CDCJ) &
° - 1.53-1.55 (d, 3H, CkJ, 2.39 (s, 3H, C4}, 2.41 (s, 3H, Ch),
pom 8 7 s 5 . 3 2 i 5 5.55-5.58 (g, 1H), 7.11-7.36 (m, 4H, Ph), 7.66-7.76 (d, 2H,
Figure 2. H NMR Spectrum of (+) di-1g-phenoxyphenyl)etnyl ~ Ph), 7.73-7.76 (d, 2H, Ph).
ether (CDQJ). 1-Phenylethyl tosylate 65% yield; mp. 29-3CC; H
NMR (300 MHz, CDCJ) 6 1.60-1.62 (d, 3H, C¥j, 2.39 (s,
bottom, and then it is deprotonated. Attack from the top an@H, CHs), 5.54-5.60 (q, 1H), 7.11-7.26 (m, 7H, Ph), 7.62-

bottom leads to (%) di-1p¢phenoxyphenyl)ethyl ether. 7.65 (d, 2H, Ph).
Since both pathways occur with probability, a racemic prod- 1-(p-Chlorophenyl)ethyl tosylate 74% vyield; mp. 38-40
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uct mixture results. °C; *H NMR (300 MHz, CDCJ) 6 1.57-1.59 (d, 3H, Ch),
The'H NMR data for the phenyl and phenoxy racemate2.40 (s, 3H, Ch), 5.50-5.57 (q, 1H), 7.09-7.13 (d, 2H, Ph),
support the proposed structure. 7.18-7.26 (m, 4H, Ph), 7.61-7.64 (d, 2H, Ph).

As shown in Figure 1, the two H seem to be equivalent at 1-(m-Chlorophenyl)ethyl tosylate 77% yield; mp. 46-48
first glance, but chemical shifts are different from each°C;'H NMR (300 MHz, CDQ) & 1.57-1.59 (d, 3H, Ch),
other; the two H are split into two quartets by adjacent2.39 (s, 3H, Ch), 5.47-5.54 (q, 1H), 7.04-7.22 (m, 6H, Ph),
methyl hydrogens at 4.40 and 4.65 ppm, respectively. W&.61-7.64 (d, 2H, Ph).
can also explain the splitting of the two doublets at 1.49 and 1-(m-Nitrophenyl)ethyl tosylate: 92% yield; mp. 91-92
1.56 ppm of the Cligroups. From the results, we can imme- °C; *H NMR (300 MHz, CDCJ) & 1.63-1.65 (d, 3H, C#),
diately deduce that the racemate of dimer is prepared fror@.38 (s, 3H, Ch), 5.60-5.67 (g, 1H), 7.21-7.23 (d, 2H, Ph),
equal amounts of (+) and)(enantiomeric molecules. 7.44-7.49 (t, 1H, Ph), 7.58-7.67 (m, 3H, Ph), 7.95 (s, 1H,

The kinetics and mechanism for the reaction of substituteéh), 8.09-8.12 (d, 1H, Ph).
1-phenylethyl tosylates with nucleophiles will be reported in  1-(p-Nitrophenyl)ethyl tosylate: 89% yield; mp. 84-85

due course. °C; *H NMR (300 MHz, CDCJ) 6 1.60-1.6 2(d, 3H, Ch),
2.40 (s, 3H, Ch), 5.61-5.67 (q, 1H), 7.23-7.26 (d, 2H, Ph),
Experimental Section 7.36-7.40 (d, 2H, Ph), 7.66-7.69 (d, 2H, Ph), 8.09-8.13 (d,
2H, Ph).
Preparation of substituted 1-phenylethyl alcoholsSub- (x) di-1-(p-Phenylphenyl)ethyl ether 59% yield; mp.

stituted 1-phenylethyl alcohols were prepared by the reduc96-98°C; 'H NMR (300 MHz, CDJ) & 1.48-1.50 (d, 3H,
tion of corresponding acetophenones with sodium tetraCHs), 1.55-1.57 (d, 3H, C¥), 4.37-4.44 (q, 1H), 4.62-4.69
hydroborate (NaBlj as described belot®. Acetophenone (g, 1H), 7.36-7.67 (m, 18H, Ph); M&/z378 (M").

was reacted with sodium tetrahydroborate (0.05 mole) in () di-1-(p-Phenoxyphenyl)ethyl ether 65% yield; mp.
dry-methanol (200 mL) with stirring for 4 hour at 80. 88-90°C; *H NMR (400 MHz, CDCJ) 6 1.37-1.39 (d, 3H,
Dry-methanol was removed under reduced pressure andHs), 1.46-1.48 (d, 3H, C§), 4.22-4.27 (q, 1H), 4.48-4.54
reacted with 5% aqueous sodium hydroxide (200 mL) solu{q, 1H), 6.90-6.92 (d, 2H, Ph), 6.98-7.08 (d, 8H, Ph), 7.21-
tion with stirring for 30 minute; crude alcohol was extracted7.25 (t, 4H, Ph), 7.30-7.36 (m, 4H, Ph); M$%z410 (M").

with ether and water. The upper organic layer was dried over Acknowledgment The authors wish to acknowledge the
sodium sulfate and activated charcoal, and distilled undefinancial support by the Brain Korea 21 Project.

reduced pressure, giving 90% degree of pure substituted 1-
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