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Variation of the N substituents (including heteroatoms and
cyclic systems) may lead to a wide variety of products. For
example, N-tetrayydrofurfurylsuccinimide gave the ex-
pected spiro azepinone 5 (mp 96-98°, 27%). In view of their
multifunctionality, these photoproducts will further be
used as synthetic intermediates. By activation due to intro-
duction of heteroatoms into the side chain, extensive type
II processes seem possible involving é (or other) hydrogen
abstraction.? The ring size of the imides (n) could be in-
creased beyond three. In addition, the ring may carry sub-
stituents as desired. For example, 1-ethyl-4,4-dimethylglu-
tarimide readily produced 6 (mp 173-174°, 27%).
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Piperylene quenches the formation of 2a from la indica-
tive of a triplet intermediate. A Stern-Volmer plot in ace-
tonitrile (up to 1 mM) is linear with a slope kq7 = 670
M~112 As a plausible mechanism the biradical intermedi-
ate 3 is postulated (Scheme I) which is generally accepted
in the type II processes of ketones as summarized by Wag-
ner.!® Such a biradical would either lead to elimination or
undergo cyclization to form 4 followed by retrotransannu-
lar ring opening!4 giving rise to the ring-enlarged products
2, Since these cyclic imides are starting materials which can
be relatively easily prepared, this method may provide a
novel versatile synthetic entry to otherwise rather unac-
cessible type of compounds including medium-sized and
other various heterocyclic systems. Further synthetic scope
and the mechanism of the photochemistry of the imide sys-
tem are under investigation.
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Organocopper Chemistry.
The Coupling of ( E)-2-Iodo-1-alkenyl Sulfones
with Monocopper(I) Reagents

Summary: Monocopper(I) reagents (2) couple stereospecif-
ically with (E)-2-iodo-1-alkenyl sulfones (1) to form 3-al-
kylated 2-alkyl-1-alkenyl sulfones (3) with retained config-
uration.

Sir: The preparation and some of the reactions of 2-iodo-
and 2-bromo-1-alkenyl sulfones has been the subject of
several recent investigations.}? The stereospecific organo-
copper coupling of vinyl iodides with organocopper re-
agents®* has recently been reported as a method for the
synthesis of alkenes of known configuration. This work
prompts us to report on our preliminary results concerning
the stereospecific coupling of a variety of (E)-2-iodo-1-alk-
enyl sulfones with a variety of monocopper(I) reagents.

Monoalkyl and monoarylcopper(I) reagents couple in
good to excellent yields (Table I) with (E)-2-iodo-1-alkenyl
sulfones and with complete retention of configuration. The
presence of a single isomer is verified by a single set of pro-
ton absorptions in the !H NMR and the absence of absorp-
tions for the isomeric structures. The assignment of config-
uration is based upon 'H NMR chemical shift data and al-
ternate synthesis.?
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Table 14
2-Alkyl-1-alkenyl Sulfones?
3 R R’ R" % yield
a CH,CH, n-C,H, CH, 96
b CH,CH, n-CH, n-C,H, 93
c CH,CH, n-C,H, C.H, 55
d CH,CH, C,H, CH, 80
e CH,CH, C,H, n-C,H, 90
£ CH,CH, t-C H, CH, 47
g p-CH,C.H, n-C,H, CH, 64
h  p-CH,CH, n-CH, n-C,H, 99
i C,H, CH, C,H, 50

a All reactions are carried out in THF as solvent.
b Characterized by ir, 'H NMR, and elemental analysis.

Table 114
Yne Ene Sulfones?

% Temp,Time,

3 R R’ yield °C hr Mp, °C

i pCH,CH, H 75.5 RT 24 121-1225
k p-CH,C,H, CH, 75.3 RT 48 103-104.5
1 p-CH.C,H. CH, 58.3 130 23 81.0-82.5
m p-CH,C,H, nCH, 719 RT 72 Oilc

n p-CH,CH, nCH, 59.7 RT 72 Qile

o C/H; H 63.0 RT 24  72-74

p C.H, CH, 62.3 RT 72 71-73

q C,H, C.H; 67.7 69 22 85.5-87.5
r CH,CH, CH, ~50.0 RT 48 Oile

s CH,CH, C,H, 76.3 100 19 76.5-77.5
t CH, CH, 53.0 RT 72 43-44

u CH, C,H, 675 60 16 67.5-69.5

21n all examples R'' is C,H,C=C-. ® All compounds
were purified by column chromatography; characterized
by ir, '"H NMR, and elemental analysis. ¢ No boiling point
was obtained.

Unlike other substitutions on vinyl halides, which usual-
ly require the use of lithium diaryl- or lithium dialkylcu-
prates, low temperatures (between —20 and —78°C), and
long periods of time, substitutions involving (E)-2-iodo-1-
alkenyl sulfones proceed rapidly, <30 min at 0°C being suf-
ficient for completion. Also, under these reaction condi-
tions, the presence of a complexing agent, e.g., diisopropyl
sulfide, is not required.?

In contrast to the alkyl- and arylcopper species, the less
reactive cuprous phenylacetylide® requires more vigorous
reaction conditions to achieve coupling. Cuprous phenyl-
acetylide in pyridine, at room temperature or on heating,
reacts with the (E)-2-iodo-1-alkenyl sulfones to yield the
coupled products with high stereospecificity and in fair to
good yields for the examples studied, as shown in Table II.

The compounds in Table II were characterized in detail
by ir, 1lH NMR, and elemental analysis. In all cases the cou-
plings proceeded stereospecifically with retention of config-
uration to yield the (E)-yne ene sulfones. In the crude 'H
NMR, traces of the isomeric products were observed in
some cases; however, the yields listed in Table II represent
yields of the purified (£)-yne ene sulfones.
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The assignment of stereochemistry is based upon 'H
NMR coupling constants and chemical shift arguments as
well as supporting ir absorption data. An in depth descrip-
tion of the stereochemical arguments will be presented at a
later date upon conclusion of another study which involves
the preparation of the isomeric (Z)-yne ene sulfones. The
following procedures are representative.

(Z)-1-Ethanesulfonyl-2-phenyl-1-hexene (3e). Into an oven-
dried and nitrogen-flushed, 100-ml flask, equipped with a stoppled
side arm, an adapter tube with stopcock connected to a mercury
bubbler, and a magnetic stirring bar, was placed 2.44 g (12.52
mmol) of cuprous iodide and 60 ml of dry THF. This suspension
was cooled to 0°, when 6.5 ml of 1.94 M n-butyllithium (12.44
mmol) in hexane was added. This was followed by 2.0 g (6.22
mmol) of (E)-1-ethanesulfonyl-2-iodo-2-phenylethylene in 30 ml
of THF. After 10 min at 0°C, the reaction mixture was poured into
a saturated NH4Cl solution, extracted with ether, and dried over
MgS0,, and solvent was removed in vacuo to yield an oil. Short-
path distillation at 140°C and 0.2 mm Hg afforded 1.20 g (90%) of
(E)-1-ethanesulfonyl-2-phenyl-1-hexene.

(E)-1-Ethanesulfonyl-2,4-diphenylbut-1-en-3-yne (3s). Into
a 200-ml, three-neck, round-bottom flask, fitted with a nitrogen
inlet and outlet tube, reflux condenser, magnetic stirrer and stir-
ring bar, oil bath, and paraffin oil bubbler, previously flame dried
and purged with nitrogen, was placed 3.29 g (20 mmol) of cuprous
phenylacetylide. Dry pyridine, 50 ml, was added to serve as sol-
vent. Then 6.44 g (20 mmol) of (E)-2-iodo-1-ethanesulfonyl-2-
phenylethene dissolved in 50 ml of dry pyridine was added. The
mixture was heated to 100°C for 11 hr, then poured into 500 ml of
H;0, and extracted with four 200-ml portions of Et,0. The other
extracts were extracted successively with three 100-ml portions of
H20, three 100-ml portions of 10% HCY, three 100-ml portions of
H20, and one 100-ml portion of saturated aqueous NaCl. The
ether extracts were dried over MgS0, and decolorized with acti-
vated carbon for 2 hr and vacuum filtered, and the ether was re-
moved in vacuo to yield a solid material, The solid was purified by
column chromatography on silica gel with benzene as eluent, then
recrystallized from 95% EtOH to yield 4.52 g of material melting at
76.5-77.5°C for a 76.3% yield.
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