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Boiling of exo-6-bromo-syn-7-bromo(chloro)methylsulfonyl-endo-6-phenylbicyclo[3.1.1]heptane in water—dioxane solutions of
NaOH results in anti-6-hydroxy-7-methylene-syn-6-phenylbicyclo[3.1.1]heptane according to the Ramberg—Bécklund reaction; in
addition, a product of unusual heterocyclisation is formed, namely, 3-oxa-2-phenyl-5-thiatricyclo[4.4.0.027]decane S,S-dioxide.

The addition of bromomethylsulfonyl bromide to alkenes fol-H(7) and by the presence of a high-field signal ofethécH(3)
lowed by treatment of the product with a base is a convenierttom, which is located in the screening region of the aromatic
modification of the Ramberg—Béacklund reaction for the synthesisnoiety (f. ref. 4).
of conjugated dienés.We believe that the application of a  Boiling of dibromide2ain a water—dioxane solution of NaOH
similar treatment to tricyclo[4.1.G2@heptanes is also interesting resulted in the formation of two products, which contained
from the synthetic viewpoint. In the present work, we studiecho halogen atoms, in the ratio 1:2. In addition, the minor
these possibilities by performing the synthesis of adducts afomponent contained no sulfur and was found to be a
bromo- and chloromethylsulfonyl bromides with 1-phenyl- methylenehydroxy derivative of norpinaBe while the major
tricyclo[4.1.0.@lheptanel and their transformations under component had the structure of an oxatricyclic sulfén&he
Ramberg—Backlund reaction conditions. structures of compound&and4 were convincingly confirmed
Bromo- and chloromethylsulfonyl bromides reacted withby 13C NMR spectroscopic dataTo prove unambiguously the
compoundl in CHCI, at 0°C similarly to phenylsulfonyl structure of sulfond, we performed an X-ray diffraction study,
bromide& and were addedndq anti-stereoselectively only to see Figure 2.
the central bicyclobutane bond C(1)-C(7) to give addRats Chlorobromide2b was transformed almost completely to

and2b, respectively (Scheme 1). oxatricyclic sulfone4 on treatment with a water—dioxane
The structure of compound&,b, including their configu-  solution of NaOH.
ration, was confirmed byH and13C NMR spectr&. Theendo In order to reveal methods for the formation of compouhds

configuration of the sulfonyl group is supported by the H(7)and4, the action of other bases/nucleophiles on dibror@ale

signal shape (triplet) =7 Hz)33 the orientation accepted for was studied.For example, heating of compouBdin aqueous

substituents at C(6) is confirmed by the high chemical shift off HF in the presence of NaO; resulted in the replacement of
bromine at C(6) by a hydroxyl group. The hydrolysis occurred
with almost complete retention of the configuration and
produced alcohol5. The solvolysis of compoun®a by

+ XCHSOBr —=  XCHSO Ph treatment with sodium methoxide in methanol also occurred
stereoselectively and gave etléelA similar stereochemistry of

Ph

1 X=B 2ap Br * 1H and!3C NMR spectra were recorded for solutions of compounds in
E X _ Crl CDCl; on a Bruker AM 200 spectrometer.
B 2a 'HNMR, ¢: 3.67 [2H, H(1) and H(5)], 2.50-2.72 [m, 2H,
Scheme 1 endeH(2) andendeH(4)], 2.10-2.32 [m, 2HexoH(2) andexcoH(4)],
1.40-1.65 [m, 1HendeH(3)], 0.60-0.85 [m, 1HexoH(3)], 4.80 [t,
T Conditions of analytical TLC: Silufol UV-254 as the adsorbent; 1H, H(7)], 4.39 (s, 2H, C§80,), 7.25-7.50 (m, 5H, Ph}3C NMR, ¢:
hexane—diethyl ether (1:1) as the eluent. The chromatograms weB2.4 [C(1) and C(5)], 23.4 [C(2) and C(4)], 12.2 [C(3)], 70.6 [C(6)],
visualised in an iodine chamber. Column chromatography was carried 0&%.2 [C(7)], 43.2 (CESO,), 125.0 (s, Ph), 127.9 (m, Ph), 128.6 (s, Ph),
on L 40/10Qu silica gel or on AJO; (Il activity grade) using light  140.0 (w, Ph).

petroleum ether—diethyl ether [(2-3):1] as the eluent. 2b: HNMR, d: 3.67 [2H, H(1) and H(5)], 2.50-2.72 [m, 2H,
1-Phenyltricyclg4.1.0.G-Theptanel was obtained according to the endeH(2) andendeH(4)], 2.10-2.32 [m, 2HexoH(2) andexcH(4)],
reported procedur.Mp 72—74 °C (2 mmHg). 1.40-1.65 [m, 1HendeH(3)], 0.55-0.85 [m, 1HexoH(3)], 4.78 [t,

Bromo- and chloromethylsulfonyl bromides were synthesised accordingH, H(7)], 4.50 (s, 2H, C§80,), 7.15-7.48 (m, 5H, Ph}3C NMR, o:
to procedures known from the literatdfeCompounds with 97-98% 52.2 [C(1) and C(5)], 23.5 [C(2) and C(4)], 12.2 [C(3)], 70.8 [C(6)],
purity (GLC) were used in the reactions. 56.9 and 57.6 [C(7) and GBO,, signal assignements can be reversed],
anti-6-Bromo-endo-7bromomethylsulfonydyn-6phenylbicycl§3.1.1]- 125.1 (s, Ph), 128.0 (m, Ph), 128.6 (s, Ph), 140.0 (w, Ph).
heptane2a. A powder of CaC@ (0.1 g) was added to a solution of 3: IHNMR, ¢: 3.26 [2H, H(1) and H(5)], 2.00-2.26 [m, 4H,
BrCH,SO,Br (2.38 g) in 5 ml of anhydrous GBI,, then a solution of endeH(2), exoH(2), endeH(4) and exaH(4)], 1.38-1.65 [m, 1H,
tricycloheptanel (1.70 g) in 5 ml of CHCI, was added with cooling to  endeH(3)], 0.90-1.18 [m, 1HexcoH(3)], 2.40 (br s., 1H, OH), 5.10 (s,
-5 °C. The reaction mixture was kept at 0 °C for 14 h. The disappearan@H, CH,=), 7.27-7.53 (5H, Ph}3C NMR, ¢: 53.0 [C(1) and C(5)], 30.5
of the starting reagents was monitored by TLC. The solvent wa$C(2) and C(4)], 14.9 [C(3)], 78.9 [C(6)], 154.3 [C(7)], 102.7 (EH
evaporatedn vacug the solid residue was crystallised from a,CH— 126.9 (s, Ph), 127.3 (m, Ph), 128.6 (s, Ph), 139.7 (w, Ph).

hexane mixture (1:3) to give 1.24 g (yield 30.3%) of compoRad 4 (for convenience of comparison 8ff and13C NMR spectra, non-
mp 158-159 °C. Found (%): C, 41.34; H, 3.89. Calc. fpiHEBr,0,S systematic numbering of the framework of the compounds was used):
(%): C, 41.20; H, 3.95. IHNMR, 0: 3.61 [s, 2H, H(1) and H(5)], 1.98-2.25 [m, 4éthdoH(2),

endo-7Bromomethylsulfonyénti-6-chloro-syn-6phenylbicycl¢3.1.1]- exoH(2), endeH(4) and exaH(4)], 1.35-1.58 [m, 1HendoH(3)],
heptane2b. The reaction of CICESO,Br (1.14 g) and tricycloheptarie 0.92-1.21 [m, 1HexoH(3)], 3.32 [s, 1H, H(7)], 5.08 (s, 2H, GBO,),
(1.00 g) in 5 ml of anhydrous GBI, was carried out at 0 °C for 10 h as 7.18-7.32 and 7.32-7.50 (m, 2H and 3H, P¥};NMR, 6: 45.2 [C(1)
indicated above. The procedure gave 1.49 g (yield 69%) of compounand C(5)], 27.2 [C(2) and C(4)], 13.5 [C(3)], 88.3 [C(6)], 62.3 [C(7)],
2b, mp 130-131 °C (CkCl,~hexane). Found (%): C, 46.31; H, 4.38. 80.1 (CHSO,), 126.0 (s, Ph), 128.6 (m, Ph), 128.8 (s, Ph), 136.4 (w,
Calc. for G4H,CIO,S (%): C, 46.41; H, 4.45. Ph).
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compound3 is the increased length of the C(6)-C(8) bond
(1.592 A), which is typical of episulfonés?

The transformations of dibromid&a carried out by treatment
with bases/nucleophiles are presented in Scheme 2.

0(2) **endo-7-Bromomethybulfonytanti-6-hydroxysyn-6phenylbicycl§s.1.1]-
heptane5. A solution of bromide2a (0.8 g) in 32 ml of THF diluted
with water (32 ml) was refluxed for 1 h in the presence of sodium
carbonate (1 g), cooled and extracted with ether (5x8 ml). The ethereal
extracts were dried with MgSOand the solvent was evaporated.
Crystallisation from a chloroform—hexane mixture (1:3) gave 0.63 g
() o) (vield 92.9%) of carbinob with mp 149-150 °C. Found (%): C, 48.58,
_ _ H, 5.09. Calc. for GH,,BrO,S (%): C, 48.70; H, 4.96.
Figure 1 The structure of compound, hydrogen atoms are omitted. endo-7-Bromomethykulfonytanti-6-methoxysynphenylbicycl¢B.1.1]-
?%%%([f)”ggé) (@(3)(:(11)5_2%((%)) 155(5;1(?(6)0(11)7_7%8 18-5(%4((3:)(8 fg%:)%ggheptane& Bromide 2a (1.00 g) was added to a solution of sodium
O(3)-C(8) 1.407(3). O(3)-C(7) 1.466(2), C(7)-C(9) 1.503(3), C(9)—C(10)meth0XIde prep_ared from metallic sodium (O._08 0) gnd dry methanol
1.381(3), C(10)-C(11) 1.392(4), C(11)-C(12) 1.373(4). Bond angles (c)(ZO ml). The mixture was refluxed for 1.5h in an inert atmosphere,
d(l)—S(i)—C(G) 110_95(1'0)’ O(i)—S(l)—C(S) 109_99(12')‘ C(6)-S(1)-C(8 ooled and neutralised with a methanolic solution of HCI using Thymol
97.71(11), C(2)-C(1)-C(7) 112.9(2), C(2)-C(1)-C(6) 108.0(2), C(7)- |U_e as a pH indicator. The methanol was evaponanteacgoand the
C(1)-C(6) 85.8(2), C(1)-C(2)-C(3) 112.7(2), C(2)-C(3)-C(4) 113.1(2),’esidue was chromatographed on a column witjOAto give 0.78 g
C(1)-C(6)-S(1) 110.26(14), O(3)-C(7)-C(9), 105.40(14), O(3)-C(7)-C(1)yield 89%) of compounds, mp 135-136 °C (CiCl,-hexane, 1:3).
112.2(2), C(8)-O(3)-C(7) 116.9(2), C(9)-C(7)-C(1) 122.7(2), O(3)-C(8)-R 0.32. Found (%): C, 50.24, H, 5.26. Calc. fout€;,Bro;S (%): C,
S(1) 109.3(2), O(1)-S(1)-0(2) 117.79(10). 50.15; H, 5.33.
Reaction of carbindb with sodium hydroxideA solution of carbinob
. . . . ! (0.20 g) and NaOH (0.14 g) in 10 ml of dioxane diluted with water (1:1)
nucleophilic substitution in benzyl halides to simulate haliéle a5 refluxed for 1.5 h. The mixture was then treated as described above
has been reported previouslit. may be noted that tHél NMR {0 give 0.11 g of a mixture of compour@snd4, whose composition is
spectra of compoundsand6, as well as those @ab, 3 and4, close to that obtained in the experiment with ad@adfTLC and NMR
contain a one-proton high-field signaleideH(3) indicating a  monitoring).
synorientation of the phenyl group in these compounds. Reaction of estef with sodium hydroxideEster6 (0.92 g) was mixed
Boiling of alcohol5 in a water—dioxane solution of NaOH with a solution of NaOH (0.61 g) in 40 ml of dioxane diluted with water
resulted in a mixture of compoun8sand4 in the ratio 1:2.  (1:1), and the mixture was refluxed for 3.5 h. The reaction mixture was
Similar treatment of ethes resulted in a methylenic derivative c0oled and extracted with G, (410 ml). The extracts were dried
of norpinane?7, whose!H and 3C NMR spectra had the ywth MgSO,, the s%lveznt was_e?:japgégted,fand tl‘r]]elres_ldtae v‘vas.dlstllled
anticipated similarity with those of methylenehydroxy derivative!? Yacuo o give 05249 (yie %) of methylenic_derivative

; . . Sy bp 73-74 °C (1 mmHg)R; 0.85. Found (%): C, 84.13, H, 8.39. Calc. for
3. Finally, treatment of ethed with potassiumert-butoxide in CysH10 (%): C, 84.07; H, 8.47.

THF at 0°C gave episulfon8," which underwent thermal 37 Methoxysyn-7phenylbicycl§8. 1. Lhepty*6-spiro- -thiacyclo-
desulfonation on heating to give methylenenorpinafeThe  propaneSSdioxide 8. A powder of potassiuntert-butoxide (0.89 g)
presence of an episulfone fragment in compo@hdvas  was added with stirring in an inert atmosphere and cooling on an ice bath
detected on the basis of #id and13C NMR spectré and the to a solution of este6 (1.90g) in 14 ml of dry THF. The reaction
data for model compoundsln order to confirm reliably the mixture was stirred at 0 °C for 2 h, then filtered through a layer gD Al
structure of episulfon8, an X-ray diffraction study was carried (1 cm). The precipitate on the filter was washed with THF (5 ml) and the
out, see Figure I A noteworthy feature of the structure of solvent was evaporatéuvacuo The solid residue was chromatographed
on a column with AJO; to give 0.08 g of methylene derivative0.35 g

§ X-Ray diffraction datacrystals of G,H;¢05S 4 are rhombic, space of episulfone8 and 0.90 g of unreacted ester

groupPbca M = 264.33,T = 293(2) K,a = 7.396(2) Ab = 11.491(4) A, Episulfone8. Mp 103-104 °C (ChCl~hexane, 1:2)R; 0.18. Found
€=29.382(9) A, V=2497(1) B, crystal size 0.40x0.20x0.10 mm, (%): C, 65.01, H, 6.77. Calc. for,gH,40,S (%): C, 64.72; H, 6.52.

Z=8, d..=1.406 gcms3, F(000)=1120, graphite monochromator, Thermal decomposition of episulfo8e A solution of compoun®
MoKa irradiation, A = 0.71073 A, = 0.256 mm The intensities of  (0.14 g) in dioxane (5 ml) was refluxed for 1 h. After removal of the
2208 independent reflections were measured on a Siemens P3/RGlvent, methylene derivativewas obtained (0.06 g, yield 56.1%).
diffractometer -2 scanning, &,,.,,= 50°). The structure was solved by $85: H NMR, d: 3.32 [2H, H(1) and H(5)], 2.44-2.69 [m, 2H,
a direct method using the SHELXTL PLUS 5.0 program packaghe endeH(2) andendeH(4)], 1.90-2.12 [m, 2HexaH(2) andexcH(4)],
positions of the hydrogen atoms were revealed by difference synthesis ©41-1.67 [m, 1HendeH(3)], 0.65-0.95 [m, 1HexoH(3)], 4.53 [t,

the electron density. Refinement &2 over 227 parameters in an 1H, H(7)], 4.33 (s, 2H, C§80,), ca. 2.0 (s, 1H, OH), 7.22-7.35 and
anisotropic approximation (isotropic for H atoms) by the full-matrix 7.35-7.50 (m, 2H and 3H, PR}C NMR, d: 49.2 [C(1) and C(5)], 22.6
least squares method for 1971 reflections was carried Gyt+®.0419 [C(2) and C(4)], 12.7 [C(3)], 80.0 [C(6)], 55.8 [C(7)], 43.1 (S,),

[for 1646 reflections witlF > 40(F)], wR, = 0.1004,S=1.175. Atomic 125.3 (s, Ph), 128.0 (m, Ph), 128.9 (s, Ph), 139.3 (w, Ph).
coordinates, bond lengths, bond angles and thermal parameters havé: H NMR, d: 3.42 [2H, H(1) and H(5)], 2.45-2.68 [m, 2H,
been deposited at the Cambridge Crystallographic Data Centre (CCDGndeH(2) andendeH(4)], 1.85-2.08 [m, 2HexaH(2) andexaH(4)],

For details, see ‘Notice to Authord/lendeleev Communicatiqnk998, 1.38-1.65 [m, 1HendeH(3)], 0.60-0.90 [m, 1HexoH(3)], 4.35 [t,
Issue 1. Any request to the CCDC for data should quote the fullH, H(7)], 4.34 (s, 2H, C§80,), 2.99 (s, 3H, OMe), 7.15-7.30 and
literature citation and the reference number 1135/24. 7.32-7.48 (m, 2H and 3H, PH¥C NMR, ¢: 46.0 [C(1) and C(5)], 22.5

1 7-Methyleneanti-6-hydroxysyn-6phenylbicyclf3.1.1jheptane3 and [C(2) and C(4)], 12.9 [C(3)], 84.7 [C(6)], 56.3 [C(7)], 43.1 (SD,),
2-phenyt3-oxa5-thiatricyclo4.4.0.G-]decaneS S-dioxide4. Compound  50.5 (OMe), 127.0 (s, Ph), 128.0 (m, Ph), 128.1 (s, Ph), 135.0 (w, Ph).
2a (0.6 g) was added to a solution of NaOH (0.35 g) in 9 ml of dioxane 7: *H NMR, d: 3.30 [s, 2H, H(1) and H(5)], 2.10 [t, 4ldndeH(2),
diluted with water (1:1). The mixture was refluxed for 2 h, cooled andexoH(2), endeH(4) and exaH(4)], 1.35-1.57 [m, 1H.endceH(3)],
extracted with ether (5x8 ml). The ethereal extracts were dried wit®.82-1.06 [m, 1HexcoH(3)], 2.96 (s, 3H, OMe), 4.93 (s, 2H, G4,
MgSQ,. The solvent was distilled oiffi vacug and the solid residue was 7.18-7.28 and 7.28-7.48 (m, 2H and 3H, P¥};NMR, 6: 49.2 [C(1)
chromatographed on a column with silica gel to give 60 mg (yieldand C(5)], 30.5 [C(2) and C(4)], 14.8 [C(3)], 84.0 [C(6)], 155.4 [C(7)],
20.7%) of compound as an oil and 0.25g (64.1%) of crystalline 50.3 (OMe), 100.6 (Ck%), 127.3 (s, Ph), 127.9 (m, Ph), 128.3 (s, Ph),

c@1) C(10)
N

compound4. 136.4 (w, Ph).
Methylene derivativ&, R, 0.46. Found (%): C, 83.98, H, 8.11. Calc. 8 IHNMR, 6: 3.25 [s, 2H, H(1) and H(5)], 1.90-2.20 [m, 4H,
for C;,H,¢0 (%): C, 83.96; H, 8.05. endeH(2), exaH(2), endeH(4) and exoH(4)], 1.18-1.40 [m, 1H,

Tricyclic sulfone4, R; 0.14. Mp 162-163 °C (hexane—diethyl ether, endeH(3)], 0.80-1.04 [m, 1HexcoH(3)], 2.92 (s, 2H, CEBQ,), 3.08
2:1). Found (%): C, 63.63, 63.62; H, 6.12, 6.20. Calc. fgHGO;S (s, 3H, OMe), 7.16-7.28 and 7.28-7.48 (m, 2H and 3H,IFONMR,

(%): C, 63.61; H, 6.10. 0: 43.9 [C(1) and C(5)], 23.6 [C(2) and C(4)], 13.3 [C(3)], 81.0 [C(6)],
TTThe isolation of episulfones under Ramberg—Bécklund reaction condB6.4 [C(7)], 37.0 (CES0,), 50.8 (OMe), 126.9 (s, Ph), 127.9 (m, Ph),
tions has been reported previously. 128.8 (s, Ph), 135.3 (w, Ph).
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Figure 2 The structure of compoun8, hydrogen atoms are omitted.

Bond lengths (A): C(1)-C(2) 1.533(3), C(1)-C(6) 1.520(2), C(1)-C(7)

1.571(3), C(2)-C(3) 1.519(3), C(3)-C(4) 1.536(4), C(6)-C(8) 1.592(3), A

S(1)-C(6) 1.715(2), S(1)-C(8) 1.735(2), S(1)-O(1) 1.436(2), O(3)-C(7) Ph —— %Ph

1.436(2), O(3)-C(15) 1.416(3), C(7)-C(9) 1.504(2), C(9)-C(10) 1.396(3),

C(10)-C(11) 1.388(3), C(11)-C(12) 1.380(3). Bond angles (°): O(2)-S(1)- SO, OMe

O(1) 118.97(10), O(1)-S(1)-C(6) 116.36(9), O(1)-S(1)-C(8) 116.50(11), 7

C(6)-S(1)-C(8) 54.94(9), C(15)-0O(3)-C(7) 116.2(2), C(6)-C(1)-C(2)

107.3(2), C(6)-C(1)-C(7) 85.54(13), C(2)-C(1)-C(7) 111.8(2), C(3)-

C(2)-C(1) 112.6(2), C(2)-C(3)—C(4) 114.4(2), C(1)-C(6)-C(5) 89.23(13),

C(1)-C(6)-C(8) 127.0(2), C(1)-C(6)-S(1) 124.82(12), C(8)-C(6)-S(1)

63.18(10), O(3)-C(7)-C(9) 111.85(14), O(3)-C(7)-C(1) 111.78(13), . . .

C(g)_ég))_c({))11§_7)8(1(4)), C(5)_C((7)_)C(1)(8)6_1](_(%3)‘(C)(e)_c(g)_(s(])_) In our opinion, the transformation of alcohblto oxatri-

61.87(10). cyclic sulfone4 does not involve a 1,3-elimination step but

results from base-catalysed epimerisation at the C(6) atom

Let us discuss the possible pathways for the formation dfollowed by 1,6-elimination in the intermediate compour@d

compounds8 and4. Each of the dihalide®a,b has two reaction This assumption agrees with the fact established in the

centres, namely, a benzyl bromide moiety and-dralosulfone literaturé?! that deuteroexchange and epimerisation airti@

moiety. Both of these centres are sensitive to the action aftom in a halosulfone occur much faster than the formation

bases and/or nucleophiles. Boiling of compoudd in a  of an episulfone. Ara priori possible alternative pathway for

water—dioxane solution of NaOH results in their transformatiorthe formation of produc# by intramolecular nucleophilic

involving both reaction centres. However, the fact that dibromideing opening at the C-C bond in episulfone requires this

2a is transformed into alcohob under milder conditions episulfone (in the case we are studying, episulfrte have a

indicates that the nucleophilic substitution of benzylic bromineconfiguration at C(6) different from that in compouadWe

is a faster process. Thus, compouBdmnd4 are formed from  rule this pathway out for the reason that, as noted above, the

alcohol5, which was confirmed by a direct experiment. formation of such intermediates during the transformations
The transformation of alcohélinto methylenic derivativd seems unlikely.

is believed to result from the Ramberg—Backlund reattoml

occurs in a tandem process of 1,3-dehydrobromination to giv

episulfone9 followed by its desulfonation. Although attempts Ph —=> 3

at detecting episulfon® during the treatment of alcohd&

with a base failed, it may be assumed that the stereochemist 30, OH

of alcohol 5 1,3-dehydrobromination is the same as that of 9

ether 6. Furthermore, literature precedeéftssuggest that /

a-bromosulfone$ and6 should indeed undergo stereoselective Ph =—#— 5

dehydrobromination to give episulfon8sand8, respectively, O25

since it has been found that elimination obeys the W-stereo OH Ph —5= 4

chemistry0 and thea-proton is abstracted from a conformation "

of the starting bromosulfone in which it is flanked by oxygen 1 0,8 OH

atoms of the sulfo group. Thus, alcol®lis formed due to \CH

fragmentation of episulfon® and is a ‘normal’ product of the 2

Ramberg—Backlund reaction (Scheme 3). Br

10

OMe
8

Scheme 2Reagents and conditions, NaOH in aqueous dioxane;
Na,CO; in aqueous THF; iii, MeONa in MeOH; iv, BDK in THF.

[ —

IX-Ray diffraction data crystals of GsH,;40;S 8 are monoclinic,
space groupP21fc, T=293(2)K, a=8.451(4) A, b=16.633(6) A, Scheme 3

=10.703(5) A, B = 110.55(3)°, V = 1409(1) A&, tal size 0.50 . . :
io 20%0 2(0)mm'82=4 d |(=)1 312g Cm(3 ) F(oc():crgS:%g;IZZraphit: Taking Scheme 3 into account, the fact that chlorobromide
: : : v Oae= 1. : :

monochromator, Mol irradiation, A = 0.71073 A, x =0.231mmt. 2D is mainly transformed into sulfong on treatment with a
The intensities of 3292 reflections (3090 independent oRgs=  Water—dioxane solution of NaOH should be interpreted as an
=0.0273) were measured using a Siemens P3/PC diffractoriesr (  indication that in the transition from bromi&e to chloride2b,
scanning, 2,,,=54°). The structure was solved by a direct methodcompetition between intramolecular C- and O-alkylation tends
using the SHELXTL PLUS 5.0 program packad&he positions of the  to favour the latter reaction. As the chloromethyl fragment is a
hydrogen atoms were revealed by difference synthesis of the electrcharder’ electrophilic centre than the bromomethyl fragment,
density. Refinement of2 over 244 parameters in an anisotropic the observed result finds an explanation within the scope of the
approximation (isotropic for H atoms) by the full-matrix least squaresysap concept2 This result is also consistent with data on the
method for 2756 reflections was carried ouRo= 0.0455 [for 2171 55046ys formation of 1-oxa-3-thiacyclopent-4-ene 3,3-dioxides

reflections with F>40(F)], wR,=0.1213, S=1.064. Atomic ) 1
coordinates, bond lengths, bond angles and thermal parameters ha{\rlgma halomethylsulfonylketones observed by Blatial

been deposited at the Cambridge Crystallographic Data Centre (CCDC). __, . . . .
For details, see ‘Notice to Authord/lendeleev Communicationk998, This study was financially supported by the Russian

Issue 1. Any request to the CCDC for data should quote the fuFoundation for Basic Research (grant no. 96-03-32077).
literature citation and the reference number 1135/24.
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