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ETHANOLYSIS AND BASE PROMOTED ELIMINATION
REACTION OF BRIDGEHEAD a-AMINO SULFIDES

3-THIOETHOXY-4-AZAHOMOADAMANTANES'

PIOTR M. STAREWICZ®, GERDA E. BREITWIESER, E. ALEXANDER HILL® and PETER KovaACic*
Department of Chesnistry, University of Wiscosin-Milwaskee, Milwaukee, WI 53201, U.S.A.

(Recsived in USA 5 July 1978)

Abstract—Soivolysis of N-methyl-3-thicethoxy-4-azahomoadamantane (4c) in ethanolic sodium ethoxide followed
first order kinetics. Reaction presumably proceeds via an Sy1 mechasism with resonance stabifization of the
bridgehead carbosinm ion by the electrons on adjacent nitrogen. Addition of ethoxide to the bridgehead carbominm ¢
ion yields N-methyl-3-ethoxy-4-azahomoadamantane (4s). dedylhdﬂwoﬁompmd(.)uﬂwdnh

on 1 - chloro - 9 - methyl - 9 - azabicyclof3,3,1] - nonme

(2a) and its carbocyclic analog (2b) in 96% ethanol at 29°

revealed a relative rate of 8 x 10°:1.
Inthe.presentpapa.wcreponnswdydthe

RESULTS AND DRSCUSSION
1-Chloro-2-azsedamantane (3) has been synthesized.’
However,wewereumbletoprepareB chioro - 4 -

infra). In search of a less reactive system, we prepared
@ and its N-Me derivative 4c. Relatively few compounds
containing an a-amino sulfide moiety have been pre-
viously reported. For example, cyclic types, such as §*
and open chain €’ can be found in the literature, although
only one report” dealt with slicyclic a-amino sulfides
containing a quaternary a-carbon. There are apparently
no quantitative studies of sulfide solvolysis reported in
the prior literature.
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Substrate 4@ for solvolysis imvestigations
thesized by acid catalyzed reaction of ethyl
muyqoxmmm;
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3-chiorohomosdamantane (4g). Extrapolation of their
rate constant of 345X 107° sec™' in 0% ethamol by use
of the Grunwald-Wiastein'? relationship (m = 1) leads to
a value of 3.7x 107 sec”! in 100% ethanol at 25°. Com-
parisoa of this valwe with the estimated rate for

Table 1. Comparison of sthasolyses*” of 4 sad 72

Compound x; x 10¢ tsec™1)

—ad8°0 AM°C A00°C

ast

) few

(xoal mo)”
79°C 33°¢®

s — €9.822.1 ¢0.4121.8
7af 11.6 2 0.6 5.46 2 0.36 2.04 2 0.26

3.06 £ 0.1¢ 0.030% 20.321.2 -26.12 4.2
-—- 0.002¢® 19.9 £ 1.2 -30.8 2 4.2

0.8 - 1.0 X ethanolic sodium ethoxide
Brror limits are standard deviations

Extrapolated from higher temperatures
0 1

9 1

Srror limits 2.6 - 4.4 X 10" "sec”
Brror limite 1.0 - 8.2 X 10°

Data from Baf. 9



Ethanolysis and base promoted elimination reaction of bridgehesd a-smino sulides

may be inhibited to some extent by the N-Me group,
which should experience increased interaction with ring
hydrogens as the interacting orbitals become more
coplanar. Apother factor which should affect the ability
of adjncenm anrogpn to interact !vnh the tlidgehead

821
borderline in stability between jonic and covalent struc-
tures.

Compound 4b, which lacks the N-Me group, reacts
more rapidly than 4c in basic ethanolic solution at a rate
proportional to the conceatration of sodium cthoxide.
The kimetic form sppears to require an addition-elimina-
mxumseqnence asshoumufotexannie,llSkﬂlnne3 with
the strained imine 4§ as an intermediate. Reasonable
variants involving this llxﬂunnsuc spproach would in-
clude: (1) reversible of @, followed by
rate-determining loss of thioethoxide (k-1 > k2); (2) rate-
determining of 4, followed by rapid loss
of thioethoxide (k-, <kj); and (3) concerted ehnumnnon
of thioethanol. Addition of ethauxi, most likely via
nucleophilic attack of ethoxide ion on 4§, forms the
brlh;ehead cther 4d as the sole product. Addition of
cthanol is irmeversible under the conditions employed,
since treatment of the methyl ether 4 for a period
equivalent to several solvolytic half-lives led to no in-
corporation of ethoxide.

This wmni:colngu1ses onc of the first studies of sulfide
solvolysis.” Only a semiquantitative investigation of
sulfide elimination has been previously reported with
other substrates.”

EXPERIMENTAL
Commercial materials were used without purification except
for ethanol (see kimetic procedures). IR spectra were obtained on
a Bockman IR8 spectrophotometer, and NMR spectra on Varian

SCH,

+ CsHsOM

" OO

4] + C:H,OH L, &

Scheme 3.

Table 2. Ethanolysis of 4b in ethanolic sodinm ethoxide*”

sasc
WaoC,Hg (M) k; X 105 (sec™})

70°C

waoC,Hy M) Kk, X 108[sec™))

0.87 3.48 £ 0.18 0.75 18.4 £ 1,1
0.87 4.28 + 0.52 0.05 19.9 2 0.8
1.28 6.46 ¢ 0.77 0.8 21.0 ¢ 1.7
1.36 5.76 2 0.09 1.08 30.6 £ 1.0
1.74 9.13 ¢ 0.72 1.1s 29.6 ¢ 2.4
1.75 9.19 + 0.25 1.e8 4.5 ¢ 41
ky X 106 5.96 & 0.66(sec  tmo1"1] 25.9 ¢ 2.5(sec t1a01"))

& Error limits are standard deviations
b pxtrapolated rate constant k325°C = 4.8 x 10~7 seclimo1"}!

(Erzor limits 6.7-3.4 X 10™7)
ARt = 17.5 ¢ 1.2 keal mo1”l, ast =

-27.3 ¢t 4.2 eu.
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T60, A-60 and CFT-20 instruments. Elemental anslyses were
performed by Microtech Laboratories, Skokie, Iitinois, and Gal-
braith Laboratories Inc. Knoxville, Tean. Mps are wacorrocted.

3 - Hydroxy - 4 - azshomoidamentane (&). A prior pro-
cedure™ wai followed without modification. Yields (sboot S0%
based on l-aminbadamentans) of sublimed (140°, 0.2mm Hg)
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2740, 1440, 1125, 1110, 1030, 730cm™'; *H NMR (CDCY) 8 3.13
(d, J = 4.0 Hz NCH,), 2.73 (s, NCHy), 2.53 (q, J = 7.5 Hz, SCHa),
24-10 (m, ring protons), 1.20 (t, J=7.5Hz, CHy);
(CDCY) 8 (position) 7348 (3), 60.18 (%), 51.09 (2, 11, NCHy),
3681 (9), 36.25 (7, 10), 34.64 (6), 28.56 (1, 9), 21.61 (SCHy), 15.08
(Found: C, 69.35; H, 10.32; N, 6.22; S, 14.14. Cak.

: C, 69.27; H, 10.28; N, 6.22; S, 14.23%).

3 . Ethoxy - 4 - azahomoadamantane

Compound 4d (0.75 g; 0.0038 mol) afforded 0.50 g (63%) of yellow
oil; IR (NaCY) 2800, 1460, 1155, 1120, 1075, 73Scm™"; 'H NMR
(CDCly) 3.43 (q. J=7.0Hz, OCH)), 3.00 (d, } = 40Hz, NCH,),
243 (s, NCH,), 24-1.0 (m, ring protons), 1.12 (t, J =7.0Hz,
CHa); »C NMR (CDCYL) 8 (position) 90.07 (3), 58.60 (5), $3.99
(OCHo), 39.14 (2, 11), 38.6]1 (NCHh), 36.53 (7.10), 34.36 (9), 33.51

; mass spectrum m/e (relative
(80), 180(55), 181 (23), 194 (4), M-*

4) in a pyrolysis tube, adding a titrated sola of fresh NaOEt in
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