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Various tetrahydrofuran-2-ylmethylamines have been prepared in good yields by an efficient one-step
synthesis utilizing the reaction of tetrahydrofurfurylchloride with different secondary cyclic amines without
any catalyst. The compounds were tested for thetitro affinity for the @4),(32); and a7* nicotinic
acetylcholine receptor (hnAChR) subtypes. Pyrrolidine, piperidine and azepane containing dalblgs (
1c) showed Kvalues in the lower micromolar range for these neuronal nAChR subtypes in rat brain.

J. Heterocyclic Chem40, 895 (2003).

Introduction. We describe here an improved procedure for the synthe-

Choline (2-hydroxyethyl-trimethylammonium hydrox- SiS Of known {a, 1D, 1d, 1e, 1K [14,15,20-27] and novel
ide) is an essential physiological component of the cerebr&tC 1) tetrahydrofuran-2-ylmethylamines under sol-
spinal fluid (CSF), important for the structural integrity of VENt-free conditions in a pressure tube. Three compounds
cell membranes, acetylcholine synthesis, lipid and chole€f this series were additionally prepared using alkyl dibro-
terol transport, and metabolism [1]. Additionally, choline Mides for the cyclization process to compare the yield of
has been shown to be a selective activator7efype nico- both synthetl_c routes. The affinities of these co_mpounds
tinic acetylcholine receptors (NAChRs) exerting neuroproWere determined fora@),(B2); and a7* nAChRs in rat
tective activity [2]. Over the recent years, there has beefrebrain membranes by competition wit)-{3H]epibati-
steadily increasing interest in nAChR ligands for the treatdine and $H]methyllycaconitine $H]MLA), respec-
ment and diagnosis of various neurological and mental digively-
orders related to a dysfunction in the cholinergic systemresulits and Discussion.

Prototypical nAChR ligands such as the alkaloidal toxins . .

nicotine [3], cytisine [4], anatoxin-a [5] and epibatidine [6] Synthesis of Tetrahydrofuran-2-ylmethylamines.

are accompanied by a variety of untoward effects. Quite Compoundda-cwere prepared using the procedure by
recently, structural modifications of these alkaloids havéVhitesell et al. [20] whereas 1-(tetrahydrofuran-2-

been initiated to gain more insight into structure-activityylmethyl)pyrrolidine 1 was already synthesized by this

relationships (SARs) and to develop receptor subtypgroup in lower yield. These tetrahydrofuran-2-ylmethyl-
selective compounds [7,8]. amines could be obtained by cyclization of alkyl dibro-

Using the endogenous ligand choline as a basic structumides3a-cwith tetrahydrofuran-2-ylmethylamirizin the
for potentially non-toxic nAChR ligands, we synthesizedpresence of triethylamine (Scheme 1).
tetrahydrofuran-2-ylmethylamines as more rigid choline-
like derivatives {, Figure 1). Whereas no modification on Scheme 1
the tetrahydrofuran-2-ylmethyl moiety in this series was Method B
achieved, the amine part was varied by the introductic~ ~*
five-, six- and seven-membered nitrogen heterocycles

O
Generally, saturated N-heterocycles can be prepéae Q/\NHZ + Brv{/\]\{Br EGN QAN/TCHJH

an intramolecular nucleophilic substitution procesg2< 2 n=2.3.4 K»é
[9] which is known from alkylamines reacting readily w 3a-c x=c,
alkyl halides. Alkyl dihalides whose halogen atoms n=0,1,2
separated by four, five or six chain members are prefi la-c

tially used for this kind of cyclization [10,11]. The rates

cyclization vary markedly with ring size [10,11]. ‘lo

increase the yield of the desired amine derivatives in gen- Based on a competition between hindrance of ring strain
eral, variations in alkylation reactions have been carrie@nd the decreasing probability of the ends reaching each
out using catalysts [9,12], high temperature, high pressuigther, five- and six-membered rings close rapidly while
and catalysts [13,14,15], the presence of naphthalerfermation of seven-membered rings for example is very
lithium complex [16], the reaction with 1,3,5-trialkylnexa- much slower and in competition with polymerization
hydro-1,3,5-triazines in the presence of water [17], 0f10,11]. Therefore, the synthesis must be performed in
strong alkaline conditions at 110-120 [18-19]. high dilution in order to avoid intermolecular reaction. The
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cyclization proceeded very sluggishly, so that long reacthe strong basic work-up conditions (pH 9). After removal
tion times were necessary (48 h) even for five- and sixef the excess of amine vacuq the desired compounds
membered rings. Yields were only moderate31%) were isolated by extraction with methylene chloride and
and were decreased by prolonged heating (> 48 h). Ipurified by distillation or column chromatography. This
addition, this method is only suitable for the building ofefficient one-step method leads also to higher yields for
five-, six- and seven-membered rings. All attempts to prethe known tetrahydrofuran-2-ylmethylamings, 1d, and

pare four- and nine-membered rings failed. lebeing preparee.g via catalytic hydrogenation of the
corresponding dihydrofuranyl or amide precursor

[15,26,27] which requires an additional step in the syn-

o o o} thetic route (Table 1). The only exception was compound
Q/\N/TCHZ] ., Qﬁﬁ/\[\mﬂ:\ﬁ&@ 1k, which was preparetia saponification of the car-
K/)é boxylic acid ethylester analdig. All synthesized tetrahy-
1 6 drofuran-2-ylmethylamines exhibited the expediddand
13C NMR, IR, and mass spectral characteristics and gave
Figure 1 satisfactory elemental analysis and/or high-resolution

mass spectral data.
When 1,8-dibromooctane was used as starting materie

the main producé (detected by GC-MS; GC:;R 13:30 Table 1
min, MS (El):m/z(%) = 313 (4) [M+H}*, 241 (100) [M- Tetrahydrofuranylmethylamines (37/\12
C4H;O]%) was formed by intermolecular reaction even if
the dilution was increased (Figure 1). Furthermore, the reacompound No. R vield % vield %
tion system is limited by the availability of multifarious (Method A)  (Method B)
alkyl dibromides. To get access to a greater variety of hett
rocyclic derivatives, cyclic amineésa-j were connected to la N 43 37
tetrahydrofuran-2-ylmethylchloridé. It is known that the Q
reactivity of chlorides is generally lower than of the corre- 1, N 50 34
. . . . N

sponding bromides. To overcome this problem cyclic Q
amines were activated by strong basic conditions using 1, N
diazabicyclo[5.4.0]unde-7-ene (DBU) [28kbuty! lithium le D 89 31
(n-BuLi) [29] or n-BuLi/N,N,N’,N’-tetramethylenediamine
(TMEDA) [30]. Our attempts failed yielding only small 1d N 68
amounts of the desired product(10%). h\?o

Scheme 2 le N 71

Method A \i}

Me

o { o 1f 73
MCI + [XE:HZ]H _ QA@?HZ N\/’?

4 X Et
X =CH,, O, NR X =CH,, O, NR 1g \N/\ 81
n=012 n=0,1,2 \/N o
5a-j la-j J TR
1h N 66
Therefore a method was transferred that has been us K’N‘Ph
for the aminolysis o®-chloroy-valerolactone [31]. For 1i . 72
example, tetrahydrofuran-2-ylmethylchloridewas &/\N
heated for 4 h at 15T in the presence of 3-5 equivalents Bzl
of pyrrolidine5ain a pressure tube obtaining 1-(tetrahy- 1] N 82
drofuran-2-ylmethyl)-pyrrolidinela as a colourless oil in Q
43% vyield. The reaction was extended to a number ¢ Bzl
cyclic amines to give a series of tetrahydrofuran-2- 1k \N,\ 75 [a]
ylmethylaminesla-j in 43-89% yields demonstrating an NG

easy access to these choline derivatives (Scheme 2). T
formation of quaternary ammonium salts was avoided bfa] From tetrahydrofuran-2-ylmethylchloride.
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In Vitro Receptor Binding. Additionally, this method may open a general pathway for
To address the issue of binding to4f,(82); and a7* the alkylation ofillqwd secondary amines. ' .
nAChRs, affinities of the tetrahydrofuran-2-ylmethyl- "€ most active tetrahydro-2-ylmethylamines, pyrroli-

aminesla-k, listed in Table 2, were measured in competi-dine. piperidine and azepane containing analags b,
tion assays. The affinities foo4),(82); anda7* nAChR 1c) showed Kvalues in the lower micromolar range for

subtypes were determined utilizing previously described€uronal nAChR subtypes. It might be of interest to
competition assays [32] witht]-[3H]epibatidine and achieve information about the activity of interaction of

[3H]MLA, respectively, and the P2 membrane fraction ofthese compounds with muscarinic acetylcholine receptors
rat forebrain. (MAChR).

Table 2 EXPERIMENTAL

Radioligand Binding Affinities of Tetrahydrofuran-2-ylmethylamines to
(04),(B2); anda7* NAChRs General Remarks.

Each starting material was obtained from commercial suppli-

Compound No. 3?(44)2(%2)?5?] ;Juﬂ ers and used without further purification. All reactions were car-
[ 13?[)[’2;[’] ne ra]t brain ried out under dry argon atmosphgre unless otherwise mentioned.
K; (UM) K; (uM) Tetrahydrofurane (THF) was distilled from potassium/naphtha-
line; dichloromethane (DCM) was distilled from calcium hydride
la 2.7+0.17 30+0.20 before use. Column chromatography was performed on Fluka sil-
1b 0.93+0.20 8.5+0.31 ica gel 60 (0.063-0.2 mm). Melting and boiling points are uncor-
1c 29+0.24 19+0.31 rected. GC-MS was obtained using a Finnigan MAT GCQ spec-
1d >50 >100 trometer (El, 70 eV)YH and13C NMR spectra were recorded on
le >10 > 100 a Bruker DRX 500 at 298 K. Chemical shif& are reported in
1f > 50 >100 ppm and are referenced to the solvéht KMR: d/ppm = 7.26
iﬁ igfg'gg Zigg for chloroform,13C NMR: &/ppm = 77.0 for chloroform). IR
1i 51;0:64 31+030 SPectra were obtained on a Perkin-Elmer 1310 IR spectrometer
1] > 30 > 50 (in chloroform solutions or as KBr pellets). Elemental micro-
1k > 100 > 100 analyses were performed at the Pharmaceutical Institute,

University of Bonn.

Values represent meanSEM obtained from n independent experiments

where n = 3.5, [a] Naturally expressed nAChRs. General Procedure for the Preparation of the Tetrahydrofuran-2-

methylaminesia-j).
Method A.

Some of the tetrahydrofuran-2-ylmethylamines (Table Tetrahydr_ofuran-2-ylme_thy|ch|oride and 3 to 5 equivalents
2) interact with neuronal subtypes of nAChRs. Pyrrolidine °f @minesa-j were placed in a pressure tube under argon atmos-
piperidine and azepane containing analatg Lb, 1c) pbhere. The reaction mixture was stirred for 4 h at 150 °C, and

L . _ then allowed to cool to 20 °C while stirring. The excess amine
featured affinities with K= 0.9-3uM for (a4),(B2); and was evaporateith vacuoand the residue was diluted with water.

Kj = 8.5-30uM for a7* nAChRs. These heterocyclic com- The product was extracted with dichloromethane (DCM) at pH
pounds exhibited higher affinities in comparison with theg and dried over MgSp The solvent was removeéd vacuo
parent compound choline whosg \alue for a7* NnAChR  and the resulting product was purified by distillation or column
is in the millimolar range [2]. Introduction of a bulky chromatography.

group like a benzyl moiety in the N-heterocyclic system ofyiethod B.

ll.) caused a loss of affinity in compogﬂgi Derivatives Tetrahydrofuran-2-methylamin2 was added dropwise to a
with an 0X¥ge” X :_Old) Or_ anOthfer nitrogen atom (X = refluxing solution of alkyl dibromid&a-c and triethylamine in
N-R, le-K) in the tertiary amine moiety suffered also from 100 mL anhydrous tetrahydrofuran. After 48 h at reflux, the
a loss of affinity for §4),(32); anda7* NAChR subtypes. mixture was cooled to 20 °C and then extracted three times with
NaOH solution (6N). The agueous layer was extracted with
ether. The organic phase was dried oveyS@, filtered and the
We have developed an efficient and simple synthetisolvent was evaporatéd vacuo The product was purified by
method for the preparation of tetrahydro-2-ylmethyl-distillation.
amines utilizing the reaction of tetrahydrofuran-2-1-(Tetrahydrofuran-2-ylmethyl)pyrrolidind.4).

ylmethylchloride4 ,W'th dlfferent cyclic aminesaj |n. a The synthesis was done according to method A with tetrahy-
pressure tUb?- Th's reaction route aﬁorded the desired t&§zofyran-2-methyichloride (1.206 g, 10 mmol) and pyrrolidine
tiary amines in high yields and provided useful access t0 g (3.556 g, 50 mmol). Distillation affordeth (0.667 g, 43%) as
greater variety of N-containing heterocyclic derivatives.a colourless oil, bp 95 °C (22 mbarj?A = 1.4691. GC: R=

Conclusion.
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2:24 min, ms (El)m/z(%) = 155 (30) [M+Ht, 112 (8), 84 (100), The synthesis was done according to method A with
70 (4), 56 (7)2H nmr (500 MHz, CDGJ, 25 °C):3=1.48 (m, 1  tetrahydrofuran-2-methylchlorid&(1.206 g, 10 mmol) and mor-
H), 1.75 (m, 4 H), 1.84 (m, 2 H), 1.97 (m, 1 H), 2.48 @#d,4.1 pholine5d (4.356 g, 50 mmol). Distillation affordeld (1.174 g,
and 12.3 Hz, 1 H), 2.56 (m, 5 H), 3.69 (m, 1 H), 3.84 (m, 1 H),68%) as a colourless oil, bp 115 °C (20 mbagRor= 1.4704.
3.98 (m, 1 H)13C nmr (125 MHz, CDG, 25 °C):5=23.4,25.5, GC: R = 3:01 min, ms (El)m/z(%) = 172 (14) [M+H}, 100
30.3, 54.6, 61.0, 67.9, 77.8; ir (CHEI= 2920, 2845, 2770, (100), 73 (13), 70 (23), 56 (113 nmr (500 MHz, CDGJ, 25
1440, 1130, 1070, 1045, 865 GrHRMS calcd. for gH{/NO,  °C): 5= 1.46 (m, 1 H), 1.82 (m, 2 H), 1.95 (m, 1 H), 2.36 (iid,
155.1310. Found: 155.1311. 3.5 and 12.9 Hz, 1 H), 2.46 (m, 5 H), 3.70 (m, 5 H), 3.84 (m, 1
H), 4.00 (m, 1 H)13C nmr (125 MHz, CDGJ, 25 °C):5 = 25.4,
30.3,54.3,63.8, 66.9, 68.1, 76.4; ir (CHCE 2940, 2860, 2820,
The synthesis was done according to method B with 1,4-dibrot452, 1298, 1270, 1115, 1065, 1017, 915, 865.cHRMS
mobutane3a (2.591 g, 12 mmol), triethylamine (2.529 g, 25 calcd. for GH;7NO,, 171.1259. Found: 171.1257.
mmol) and tetrahydrofuran-2-methylami2€1.112 g, 11 mmol).
Distillation affordedla (0.634 g, 37%) as a colourless oil.
Analytical data correspond witte, method A. The synthesis was done according to method A with tetrahy-
drofuran-2-methylchloridel (1.206 g, 10 mmol) and 1-ethyl-
piperazinese (5.709 g, 50 mmol). Distillation and column chro-
The synthesis was done according to method A with tetrahymatography affordede (1.412 g, 71%) as a colourless oil, bp
drofuran-2-methylichloride (1.206 g, 10 mmol) and piperidine 128-129 °C (14 mbar),g?° = 1.4683. GC: R= 4:09 min, ms
5b (4.258 g, 50 mmol). Distillation affordekb (0.842 g, 50%) as  (EI): m/z (%) = 198 (4) [M}*, 127 (71), 112 (12), 98 (30), 84
a colourless oil, bp 110 °C (22 mbary2A = 1.4749. GC: R= (100), 70 (88), 56 (33), 42 (65}H nmr (500 MHz, CDG},
2:48 min, ms (El)m/z(%) = 170 (18) [M+H}, 98 (100), 70 (27), 25 °C):5=1.05 (t,J= 7.3 Hz, 3 H), 1.46 (m, 1 H), 1.82 (m, 2 H),
55 (4), 42 (13)iH nmr (500 MHz, CDG, 25 °C):3=1.41(m,3  1.95 (m, 1 H), 2.35-2.74 (m, 12 H), 3.68 (m, 1 H), 3.82 (m, 1 H),
H), 1.55 (m, 4 H), 1.81 (m, 2 H), 1.94 (m, 1 H), 2.33 @€,3.8 4,00 (m, 1 H)23C nmr (125 MHz, CDGJ, 25 °C):5= 11.9, 25.4,
and 12.9 Hz, 1 H), 2.41 (m, 5 H), 3.69 (m, 1 H), 3.83 (m, 1 H)30.4, 52.3, 52.7, 53.8, 63.4, 68.1, 76.7; ir (CHIG} 2940, 2860,

3.99 (m, 1 H)13C nmr (125 MHz, CDQ, 25 °C):3=24.3,25.4, 2820, 1450, 1380, 1305, 1160, 1015, 936lcHRMS calcd. for
25.9,30.5, 55.1, 64.2, 68.0, 77.3; ir (CHICE 2920, 2850, 2780, C,;H,,N,0, 198.1733. Found: 198.1741.

1435, 1295, 1150, 1070, 1050, 980, 855lciHRMS calcd. for Anal. Calcd. for G;H,,N,O (198.3): C, 66.62; H, 11.18; N,
C10H1gNO, 169.1467. Found: 169.1464. 14.13. Found: C, 66.35; H, 11.11; N, 14.02.

1-(Tetrahydrofuran-2-ylmethyl)piperidinéf). 1-Methyl-4-(tetrahydrofuran-2-ylmethyl)piperazinkf)(

The synthesis was done according to method B with 1,5-dibro- The synthesis was done according to method A with tetrahy-
mopentanesb (5.518 g, 24 mmol), triethylamine (5.060 g, 50 drofuran-2-methylchloridd (1.206 g, 10 mmol) and 1-methyl-
mmol) and tetrahydrofuran-2-methylami€2.225 g, 22 mmol).  piperazinesf (5.709 g, 50 mmol). Distillation and column chro-
Distillation afforded1b (1.283 g, 34%) as a colourless oil. matography affordedf (1.345 g, 73%) as a colourless oil, bp
Analytical data correspond witth, method A. 120-121 °C (20 mbar),g?0 = 1.4793; GC: R= 3:27 min, ms
1-(Tetrahydrofuran-2-ylmethyl)azeparie), (ED: m/z (%) = 184 (8) [M}*, 113(48), 98 (15), 70 (100), 42

. . . (45); IH nmr (500 MHz, CDGJ, 25 °C):6 = 1.46 (m, 1 H), 1.82

The synthesis was done according to method A with tetrahy(m, 2 H), 1.95 (m, 1 H), 2.25 (s, 3 H), 2.31-2.75 (m, 9 H), 3.71
drofuran-2-methylchloridd (1.206 g, 10 mmol) and azepabe (m, 1 H), 3.84 (m, 1 H), 3.99 (m, 1 HI3C nmr (125 MHz,
colourless oil, bp 109 °C (15 mbarp#=1.4797. GC: R=3:38 i (cHcl,): = 2920, 2800, 2780, 1455, 1282, 1160, 1010, 920
min, ms (El):m/z(%) = 184 (6) [M+HF, 112 (100), 84 (4), 58 ;-1 HRMS calcd. for GoHyoN,O, 184.1576. Found:
(86), 44 (8)1H nmr (500 MHz, CDG}, 25 °C):5=1.49 (, 1H),  1g4 1579, ’
1.54-1.61 (m, 8 H), 1.82 (m, 2 H), 1.95 (M, 1 H), 2.51 {dd4.6
and 13.1 Hz, 1 H), 2.61 (dd= 6.9 and 13.1 Hz, 1 H), 2.70 (m, 4 4-(Tetrahydrofuran-2-ylmethyl)piperazine-1-carboxylic Acid
H), 3.70 (m, 1 H), 3.84 (m, 1 H), 3.96 (m, 1 H§C nmr (125  Ethylester {g).

MHz, CDCl, 25 °C):0 = 25.4, 27.1, 27.8, 30.3, 56.0, 62.1, 68.0,  1ne synthesis was done according to method A with tetrahy-
77.7; ir (CHCE): = 2910, 2850, 1445, 1355, 1335, 1132, 1065,yyofyran-2-methylchloridet (1.206 g, 10 mmol) and ethyl 1-
1020, 955, 910 crh HRMS calcd. for GHpiNO, 183.1230.  pinerazinecarboxylatg (7.997 g, 33 mmol). Distillation and
Found: 183.1230. column chromatography affordeidy (1.965 g, 81%) as a light

Anal. Calcd. for G4H,4NO (183.3): C, 72.08; H, 11.55; N, yellow oil, bp 132-135 °C (12 mbar)p# = 1.4858; GC: R=
7.64. Found: C, 71.69; H, 11.31; N, 7.51. 7:38 min, ms (EI)m/z(%) = 242 (4) [M}*, 171 (100), 143 (40),
1-(Tetrahydrofuran-2-ylmethyl)azeparie), 97 (53), 70 (12), 56 (14), 42 (124 nmr (500 MHz, CDGJ, 25

The synthesis was done according to method B with 1,6-dibro C):8=1.22 (tJ=7.1Hz, 3 H), 1.46 (m, 1 H), 1.83 (m, 2 H),

mohexane3c (5.367 g, 22 mmol), triethylamine (5.060 g, 50 1.95(m, 1 H), 2.36-2.48 (m, 6 H), 3.46 (m, 4 H), 3.71 (m, 1 H),

= 1
mmol) and tetrahydrofuran-2-methylami2é2.023 g, 20 mmol). ?122 E\;InHzl ggaogs(r?,c)ll;:),lto? 2‘115 47'??0'-;2’423:)'53;:5”2; 2
Distillation afforded1c (1.129 g, 31%) as a colourless oil. , ’ ’ N AOYE 2GRN QA Aan

. . 63.4, 68.2, 76.6, 155.5; ir (CHgI = 2975, 2900, 2850, 1700,
Analytical data correspond wittt, method A. 1472, 1445, 1300, 1258, 1150, 1115, 846chMRMS calcd. for

4-(Tetrahydrofuran-2-ylmethyl)morpholin&d). C1oH2oN,04, 242.1630. Found, 242.1635.

1-(Tetrahydrofuran-2-ylmethyl)pyrrolidind.§).

1-Ethyl-4-(tetrahydrofuran-2-ylmethyl)piperazinbs).

1-(Tetrahydrofuran-2-ylmethyl)piperidin&H).
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Anal. Calcd. for GoH,oN,03 (242.3): C, 59.48; H, 9.15; N, 20 h. After cooling to room temperature, the mixture was
11.56. Found: C, 59.46; H, 9.18; N, 11.39. extracted with ether. The combined organic phases were dried
over sodium sulfate and the solvent was evaporated. Column
chromatography (DCM/MeOH 2:1) of the crude product

The synthesis was done according to method A with tetrahyaffordedik (0.347 g, 93%) as a colourless solid, mp 115-117 °C;
drofuran-2-methylchloridet (1.206 g, 10 mmol) and 1-phenyl- 1H nmr (500 MHz, CDGJ, 25 °C):53= 1.44 (m, 1 H), 1.76 (m, 2
piperazinesh (4.867 g, 30 mmol). Distillation and column chro- H), 1.90 (m, 1 H), 2.36 (dd,= 7.1 and 13.1 Hz, 1 H), 2.43 (dd,
matography affordedh (1.645 g, 66%) as a light yellow solid, J=4.3 and 13.1 Hz, 1 H), 2.54-2.69 (m, 4 H), 2.95 (m, 4 H), 3.58
mp 48-49 °C. GC: R= 10:15 min, ms (EI)m/z(%) = 246 (34) (m, 1 H), 3.71 (m, 1 H), 3.90 (m, 1 H33C nmr (125 MHz,
[M]**, 175 (100), 160 (17), 132 (46), 104 (20), 70 (69), 42 (17),CDCls, 25 °C):5 = 25.0, 29.8, 43.2, 50.4, 62.0, 67.3, 71.9.
IH nmr (500 MHz, CDGJ, 25 °C):3 = 1.50 (m, 1 H), 1.85 (M, 2 HRMS calcd. for GH;gN,0O, 170.1419. Found: 170.1417.

H), 1.98 (m, 1 H), 2.49 (m, 2 H), 2.62-2.72 (m, 4 H), 3.15-3.25 (m,
4 H), 3.73 (M, 1 H), 3.87 (m, 1 H), 4.05 (m, 1 H), 6.81 (m, 1 H),Acknowledgements.
6.90 (M, 2 H), 7.23 (m, 2 H}3C nmr (125 MHz, CDQ, 25 °C): We thank the Deutsche Forschungsgemeinschaft GRK 677/1

8=254, 304, 49.0, 53.8, 63.4, 68.2, 76.8, 116.0, 119.5, 129.§¢r financial support, and the Raschig GmbH for gifts of various
151.4; ir (KBr): = 3080, 3040, 2960, 2900, 2855, 2820, 1585chemicals.

1490, 1440, 1230, 1140, 1065, 1015, 920, 740, 675 ¢IRMS
calcd. for GgH,oN50, 246.1732. Found: 246.1734.

Anal. Calcd. for GsHpoN,O (246.4): C, 73.13; H, 9.00; N, REFEREENCES AND NOTES
11.37. Found: C, 72.75; H, 8.91; N, 11.26.
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