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Synthesis of N,N-bispropargylanilines via Eglinton coupling-the potential
acyclic molecular tweezers
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The synthesis of title compounds 3a-g from N-cyano- and N-benzenesulfonyl-N-propargyl ani-
lines (2a-g) via Cu(OAclz mediated Eglintoncoupling reaction is described.

Molecular tweezers are either cyclic or acyclic
host molecules that can grasp guest molecules1
when the guest molecules are enclosed. There are
only few types of compounds that have been re-
ported to be efficient molecular tweezers'', Suit-
ably substituted cyclophanes, cyclic acetylenes
containing aromatic rings and triply bridged mac-
robicyclic polyamines have been known to func-
tion as molecular tweezers". These molecules can
preorganise the functional groups so precisely that
they are directly opposite to each other when the
guest molecules are enclosed. A number of re-
views have appeared in the field of host-guest
complexation". It is an interesting aspect to note
that most of the host molecules contain a linear
diyne bridge as their basic structural unir'.

During the course of some study on aza-Claisen
rearrangement, several Necyano- and Nebenzene-
sulfonyl-N-propargyl anilines' were prepared. The
possibility of preparing the conjugated diynes by
Eglinton coupling" was explored. In this paper, we
report the synthesis of N-cyano- and N-benzene-
sulfonyl-N-propargylanilines (2a-g) which on
treatment with Cu(OAch undergo Eglinton coup-
ling reaction to give N,N-bispropargyl substituted
anilines (3a-g).

The starting compounds N-cyano substituted
anilines la-d were prepared according to the li-
terature procedure", The N-benzenesulfonyl sub-
stituted anilines 1e-g were prepared in good yield
by treating substituted anilines with 1.2 equivalent
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of benzenesulfonyl chloride in the presence of 2N
NaOH (cf.Scheme I).

Compounds 1a-d on propargylation with 1
equivalent of propargyl bromide and anhyd.
K2C03 in dry acetonitrile gave N-cyano-N-
propargyl substituted anilines 2a-d (Scheme IT).
Similarly compounds le-g on propargylation in
dry acetone yielded N-benzenesulfonyl-N-
propargyl substituted anilines 2e-g (Scheme IT).

Oxidative coupling of 2d with copper(IT) acet-
ate, in dry pyridine and dry methanol for 1.5 hr
afforded 3d in quantitative yield (Scheme ill). The
IR spectrum of 3d showed no peak at 3300 cm-1
confirming the absence of starting material and
appearance of a sharp peak at 2220 em- 1 con-
firmed the presence of disubstituted - C • C -
bond in the product. Its 1H NMR spectrum
showed a singlet at <5 4.8 for NRcCH2 protons
and at c5 7.1a ABq for aromatic protons. The abs-
ence of 0 == C - H proton at c5 2.1 confirmed the
formation of 3d. Its 13C NMR displayed nine
peaks (due to symmetry), at c5 73.6 and 68.9 for
dlsubstituted acetylenic carbons confirming its
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structure. Its mass spectrum showed a molecular
ion peak at mlz 338. All the compounds reported
herein gave satisfactory elemental analyses.

Presently, we are engaged in the synthesis and
Eglinton coupling reaction of N ,N-bispropargyl
substituted anilines (3) which upon Eglinton
coupling reaction will give .structurally and biolog-
ically important heterocyclic molecular tweezers.

Experimental Section
All melting points and boiling points are uncor-

rected. IR spectra (vmax, em -1) were recorded in
CHCl3 on a Perkin-Elmer 598 instrument;
IH NMR (90 MHz) and 13C NMR (22.5 MHz)

spectra in CDCl3 (chemical shifts are reported in
0, ppm) on a Varian EM-390 and JEOL FX 90Q
instruments respectively with TMS as internal
standard; and mass spectra on a JEOL JMS-DX
303 HF instrument. Elemental analysis was per-
formed with a Perkin-Elmer 240B elemental ana-
lyser. Column chromatography was carried out
with Si02 (ACME, 100-200 mesh). TLC was run
over glass plates (7.5 em x 2.5 em size) coated
with silica gel (ACME) of 0.25 mm thickness and
visualised using either iodine or UV lamp. The
organic extracts of crude products were dried
over anhydrous MgSO 4' Solvents used were of
reagent grade and were purified according to li-
terature procedure 7•

Generai procedure for Eglinton coupling:
Synthesis of 3a-d. A mixture of 2a (1 g, 6.4
mmoles), copper(II) acetate (2.56 g, 12.8 mmoles)
in dry pyridine (8 mL) and dry methanol (8 mL)
was stirred for 1.5 hr at room temperature and
then kept at 45-50°C for about 5 min. Methanol
and pyridine were removed under reduced pres-
sure. The residue was poured into ice water con-
taining 1 N HCI to give the diyne 3a as a solid. It
was filtered and purified by passing through silica
gel column using chloroform as eluent.

Compounds 3b-d were prepared similarly from
2b-d.

3a: Yield 75%; m.p. 150-52°C; TLC: n, 0.4
(CHeI3: MeOH; 8: 2) (Found: C, 77.43; H, 4.13;
N, 18.10. C2oH14N4requires C, 77.40; H, 4.10; N,
18.07%); IR (CHCI3): 2220 (disubstituted C=C),
1590 (Aromatic); IH NMR (CDCI3): 07.3 (m,
1OH" Ar-lf), 4.5 (s, 4H, N-CH2); Mass: m/z 310
(M+).

3b: Yield 68%; m.p. 162-64°C; TLC: Rt 0.4
(CHCI3: MeOH; 8: 2) (Found: C, 63.32; H, 3.16;
N, 14.75. CzoH12N4CI2requires C, 63.33; H, 3.18;
N, 14.77%); ill. (CHCI3): 2220 (disubstituted
C == C), 1590 (Aromatic); IH NMR (CDCI3): () 7.3
(m, 10H, Ar-lf), 4.5 (s, 4H, N·"CH2); Mass: m/z
379 (M+).

3c: Yield 72%; m.p. 151-53°C; TLC: Rr 0.4
(CHCI3: MeOH; 8 : 2) (Found: C, 71.32; H, 4.86;
N, 15.21. C22HuiN402 requires C, 71.33; H, 4.89;
N, 15.12%); IR (CHCI3): 2220 (disubstituted
C == C), 1590 (Aromatic); IH NMR (CDCI3): 06.9
(ABq, 8H, Ar-lf), 4.3 (s, 4H, N-CH2), 3.7 (s, 6H,
dimethoxy); Mass: m/z 370 (M+).

3d: Yield 82%; m.p. 156-58°C; TLC: Rt 0.4
(CHCI3: MeOH; 8 : 2) (Found: C, 78.10; H,5.32;
N, 16.56. C22HlSN4 requires C, 78.G8; H, 5.36; N,
16.55%); IR (CHCI3): 2220 (disubstituted C == C),
1590 (Aromatic); IH NMR (CDCI3): 07.1 (ABq,
8H, Ar-lf), 4.8 (s, 4H, N-CH2), 2.3 (s, 6H, dime-
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thyl); 13CNMR (CDCI3): 0136.1, 133.2, 129.9,
115.9, 112.5, TJ.6, 68.9, 40.1, 19.8; Mass: m/z
338 (M+).

General procedure for Eglinton coupling:
Synthesis of 3e-g. A mixture of 2e (1 g, 3.5
mmoles), copperfll) acetate (lAO, 7.0 mmoles) in
dry pyridine (8 ml.) and dry methanol (8 mL) was
stirred for 1.5 hr at room temperature and then
refluxed for about 2.5 hr. Methanol and pyridine
were removed under reduced pressure. The resi-
due was poured into ice water containing 1 N
HCI to give the dyne 3e as a solid. It was filtered
and purified by passing through silica gel column
using chloroform as eluent:

Compounds 3f-g were prepared similarly from
2f-g.

3e: Yield 75%; m.p. 136-38°C; TLC: Rt 004
(CHeI3: MeOH; 8: 2) (Found: C, 67.65; H, 4.86;
N, 4.90. C32H2sN2S204requires C, 67.58; H,
4.96; N, 4.92%); IR (KBr): 2220 (disubstituted
C == C), 1590 (Aromatic), 1340, 1150; lH NMR
(CDCI3): 0704 (m, lOH, Ar-H), 7.0 (ABq, 8H,
Ar-H), 4.4 (s, 4H, N-CH2), 2.2 (s, 6H, dimethyl);
13CNMR (CDCI3): 0138.5, 138.3, 130.1, 126.6,
7304,69.5,41.9,21.5; Mass: m/z 568 -(M+).

3f: Yield 80%; m.p. 137-39°C; 1LC :-Rt 004
(CHCI3: MeOH, 8: 2) (Found: C, 63.88; H, 4.79;
N, 4.70. C32H2sN2S206requires C, 63.98; H,
4.69; N, 4.66%); IR [eBCI3): 2220 (disubstituted
C == C), 1610 (Aromatic), 1340, 1150; lH NMR
(CDCI3): 07.5 (m, 10H, Ar-H), 7.1 (ABq, 8H,
Ar-H), 404 (s, 4H, N-CH2), 3.8 (s, 6H, -dime-
thoxy);Mass: m/z 600 (M+).

3g: Yield 72%; m.p. 15i0-52°C; TLC: Rt 004
(CHCI3: MeOH; 8: 2) (Found: C, 63.79; H, 4.82;
N, 4.75. C32H2sN2S206requires C, 63.98; H,
4.69; N, 4.66%); IR (KBr): 2220 (disubstituted
C == C), 1590 (Aromatic), 1340, 1150; lH NMR
(CDCI3): 07.6 (m, 10H, Ar-H), 6.91'(m, 8H, Ar-
H), 404 (s, 4H, N-CH2), 3.36 (s, 6H, dimethoxy);
Mass: rn/z 600 (M+).
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