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We have found acetylsalicyloyl chloridea(’l) to be reacting,
in the absence of HC1l acceptors, with 1,2-~, 1,3~ and 1,4~-diols (2-7) to
produce salicylic acid (14) and S~y Jy- and S—chloroa].k;yl acetates’
(8-13), respectively.

On~C1 OH

©/oﬁd/c 3 + R'iﬁ-—(CHZ) H-R——-R'-fH-(CHZ) _ii_n + OH

2,n=0, R=R'=H 8 n_o, R=R'=H 14
3,n=0, '..}I,R:-.CH3 9,n=0,3,R* _H,R=CH3
B,R'=CH,,R=H
4,n=0, R'=R=»Cl!3 10,n=0, R'=R=CH
5,n=1, R'=H,R=LH;  11,n=1,8,R'=H,R=CH
h,R':CHa,R=H
6,n=1, R'=R=H 12,n=1, R'=R=H
7,n=2, R'=R=H 13,n=2, R'=R=H
On mixing equimolar amounts of reagents in the absence of
solvent a rapid exothermic reaction occured; in anhydrous pentane, benzene,
methyl cyanide or dioxan, at 30 to 50 per cent concentrations of the re-
agents, completion period of the reaction was from 10 to 60 minutes, where~
as in thinly dilute solutions (3 to 5%) this period was 12 to 36 hrs long
and gave rise to formation of products in high yield (60~90%).
The reaction of 1,2-propanediol (3) with (1) in pentane at
room temperature mainly gave g-chloroisopropyl acetate (9,a; pmr data“:
§ 4,82 multiplet centre, 1H, AcO-CH; 3,40 4, 2H, Cl-Cga, J=5Hz; 1,92 s, 3H,

cg3-00; 1,20 4, 3H, C-CgB, J=6Hz) along with small amounts (ca. 10% by glc
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data) of JS-chloropropyl acetate (9,b). Under similar conditions, the re-
action of (1) with (5) resulted in a mixture of isomeric derivatives (11 s8)
and (11,b) in the ratio ca, 1:1, Furthermore, reactions of (1) with (4) and
(5) were observed to produce diacetate derivatives of diols together with
the main products (10) and (11), respectively.

The interaction that occurs between (1) and (2) in anhydrous
benzene at 20°C in the presence of NE‘l:3 ( with a 5% excess) predominantly
gave S-oxyethyl acetylsalicylate (15)( an oil-like product, 80% yleld, Yc=0
1720 cn™? Ar-C=0; 9c=o 1770 en™? Ac~0Ar; Y oH 3520 cm"‘), as well as )d-chloro-
ethyl acetate (8)(ca., 5% yield as estimated by glc and ir analyses: Y C=0
1740 cm"l) and (14). A 6~hours' treatment of the benzene solution (15) with
dry HC1l at 20°C resulted in the formation of mixture (15) with A -acetoxyethyl
salicylate (16)() C=0 1740 cm™) Ac-OAlk; Y C=O 1680 cm™' Ar-C=0; Y O 3200 cm™',
the intensity not changing in ultimately diluted CClq_ solv.ti.ons5 ); no formation
of (8) took place under these conditions, and (15) was not, therefore, any
intermediate product of the (2) to (8) transformation, resulting from the
interaction of (1) with (2) in the absence of HCl acceptor. Moreover, (8) is
formed in the course of formation of (15), most probably, as a result of a
concurrent reaction not linked with the disengagement of free HC1,

oy oH
HOCH,CH,0H OAc

1 .B_gmzene ” + 8 + 14

15
. HCl,dry
enzene

Alcohols (EtOH, isoamyl alcohol) reacted with (1)(molar ratio of

reactants - 2:1) in the absence of HC1l acceptors to give respective alkyl chlo-
rides and acetates in a yield ratio of about 1:1,2 (total yield 80% based on
alcohol) and (14). To ascertain the process of this reaction, we have analysed
the reaction of(1) with £t 8ou (11,8% enrichment), as a result of which EtOAc,
EtCl and (14) have been separated. The mass spectrum of (14) was found to con-
tain no 180-ions, whereas that of EtOAc clearly showed the following lons:
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Me 90 (CH501800E17 + 033001801:1:, 19% of the total peak intensity at M/e 88,
90 and 92), M/e 92 (0330180180Et, 1%), We 75 (¢'800Et + co'BoBt, 18%), We
63 (CH,C"800H, + cnaco"sonz, 18%). The '80-incorporations of carbonyl and
alcoholic oxygens (ca.6% and ca,10% respectively) in ethylacetate were esti-
mated by comparing the intensity of their peaks in the product mass spectrum
with that of ordinary EtOAc. If (1) is assumed to exist as an equilibrium
mixture with the cyclic structure (1,a), the reaction must be represented by
the following scheme which agrees with the 180—distribution in the reaction

products.
Oy c1
1 = _EtOH__ O\f‘:ﬂ; SEvOH_
Et
1?7
CH ojn
CH OEt 3 Y
- 4 4 Ci><0Et —e EtC1 + EtOAc >< (jﬂa)n
c1 H
o-i'
18 19

We have failed to detect any cyclic structure (1,a) in (1) by
means of ir-spectroscopy; however, this does not preclude the probability of
its existence in low concentrations. If so, (1,a) ought to offer a very in-
tense reactivity to nucleophiles, The proposed scheme is in good agreement
with the mass-spectrometric analysis data: (i) absence of 185 in (14); (i1)
there is a good agreement between the data obtained in the analysis and the
180 distribution in EtOAc as calculated from the proposed reaction scheme in
case 11,8% 180 onriched ethanol is used: M/e 88 - 79,5%, M/e 90 - 19,5% and
M/e 92 - 1%; the overestimated percentage of 180§'b—fragment, as compared with
CH.;C'IBO, in the mass spectrum of the tracer-tagged EtCAc can be accounted for
by a measurement error due to overlapping by normal peaks in this region. In
no way do these data exclude the probability of another way of the formation
of the final products of the reaction of (1) with EtOH, viz., disintegration
of the intermediate compound (17) into EtCl and acetylsalicylic acid with
subsequent migration of the acetyl group from the latter to EtOH. The

available information does not enable one to put forward an exact scheme of
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the reaction of alcohols with (1); in the case of diols, however, at least of

(2),(6) and (7), the reaction with (1) involves, in the main, formation of (19)

as the most probable intermediate product, this being evidenced by the absence

of detectable amounts of dlacetyl or/and dichloro derivatives of diols in the
products of the reaction. The unstable intermediates (18) and (19) had been
expected earlier in other reactions with similar end—productss.

The rearrangement of (19) into the end-products is likely to involve

Sni mechanism or a tight ion-pair, without establishing equilibrium with the

solvent. This assumption is proved by the formation of (8) in the reaction of

(1) with (2) in the presence of triethylamine as well as by the experiment with

91% DO-enriched ethylene glycol where we found no deuterium incorporation

into (8).

We have successfully applied the reaction to synthesize chlorodeoxy
sugars and -nucleosides, which will be reported on elsewhere.
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