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Receied February 6, 2003
An efficient method for the synthesis of multidentate molecules, with various building blocks, such as

pyrazolyl, triazolyl, pyridyl, furyl, or bispinidyl derivatives, is reported. This approach is based on the
condensation of easily availabialkyl heteroarylamines witiN-hydroxymethyl pyrazoles or triazoles.

The development of new methods for the synthesis of R
heterocyclic compound libraries is an ever-expanding area @/N _ N
in combinatorial chemistry. Neutral tripodal N-donor com- N\_‘N’\//> [N R
pounds have found wide applications as models for bio- i y B N R_N\\ N R
inorganic systems and novel efficient homogeneous cata- N"\“ N>j/
lysts! For a number of them, the pyrazole ring has emerged v —

as one of the key structural unit$zor example, polypyra-
zolyl compounds have been used as mimics of active sites
in copper oxidaseswhile tris(pyrazolyl)borates have been

I Il
Figure 1. Some pyrazole-based chelating ligands.

involved in the discovery of new activation processes and R? R?

new catalytic reactionsThe bis(pyrazolyl)aminedi also R NN? N-NT{N

constitute another class of attractive 6-electron-donating (E >2Y - - \1/1

ligands with two different types of nitrogen atoms (Figure N ,/\\ , R! R

D? Me RS_N\ R R', R2: H, Me, CO,E
Of particular appeal to medicinal and coordination chem- — —7 6

ists is the ease with which the electronic richness of the donor Me

atoms and the steric bulk of the substituents can be changed. O Ns
In this context, we report herein a general and flexible \<\_*’ [lx.;]
method for the synthesis of a diversity of tripodal compounds Figure 2. Tripodal molecules with three modular building blocks.
6 (Figure 2) using readily available, if not purchasable, _

starting materials. This method offers the opportunity to Scheme 1.Lego Construction of Compounda—p
change, da carte, one, two, or all of the three building

blocks.

Recently, the use of specific equipment for high- R2
throughput experiments in combinatorial chemistry has RP—NH 7‘(
shown great impact for creating molecular diverSifjhe 2ab R1/<N/N
main advantage of such an approach is that all the steps, " )
including the mixing of starting products, the control of the ‘<R Z—CHO HNT 5
experimental conditions, and the purification of the products, J\/ \N 4a-b Rs
were fully automated. However, because all molecules are RSN
prepared simultaneously and under the same conditions, it K ' 7—cHO
is necessary to involve truly efficient reactions and use fast of L o
and simple purification techniques. 1a-d | Z—CH,X

According to these specifications and as described in Z/\N/RS *
Scheme 1, our approach for the synthesis of compounds H 6a-p

5a-d
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Table 1. TridentateN,N,N- or N,N,O Compoundsa—p Scheme 2.Synthesis of Bispinidine Derivativedg—t
yield 0 R
product Y R R? R3 z (%) Ref 12 1a-d >tY
6a CH H H CHsCH, 2-furyl 90 -~ — Nf — //N\N/)\R2
6b CH H H (CHg).CH  2-furyl 90 N Ve N * R®-N
6c CH Me Me (CH),.CH  2-furyl 60 te ; H A,
6d CH Me Me (CH).CH  2-furyl 70
6e CH Me COC,Hs C¢HsCH, 2-fury| 90 / 1 oo
6f CH Me COC,Hs (CHs).CH 2-furyl 90 RO N 6q R,R*:H Y:CH
69 N H H CeHsCH,  2-furyl 85 N ) Mo 6r R,R2:Me Y:CH
6h N H H (CH3),CH  2-furyl 90 4 = OH\N 6s R',R2:Me, COEt Y:CH
6i CH H H CsHsCH,  2-pyridyl 75 z 6t RTRZ:H Y:N
6j CH H H (CH)o.CH  2-pyridyl 60 R :
6k~ CH Me Me GHsCH, -~ 2-pyridyl 90 NMR (& 4.68-4.98 for azolyl-GH,—N), 1*C NMR (6 69.5-
6l CH Me Me (CH).CH 2-pyridyl 55 728 f VICH,—N d t
6m CH Me COCHs CeHsCHp 2-pyridyl 75 .8 for azolylCH,—N), and mass spectroscopy.
6n CH Me COCHs (CHi),CH 2-pyridyl 56 In conclusion, we have developed an efficient access to
60 N H H CeHsCH, ~ 2-pyridyl ~ 85 tripodal compounds with the opportunity to change easily
6p N H H (CHCH 2-pyridyl 52 one, two, or all three of the building blocks. This method

takes advantage of the vast number of commercially available
reductive amination. It is worthy to note that the inverse heterocycles containing aldehydes and aliphatic or aromatic
sequence, that is, synthesis of secondary an3inthen amines. Such a structural and electronic diversity makes this
reductive amination of Z-CHO or alkylation with ZGN, approach well suited to the production of large arrays of
was not retained because of the difficulty in directly obtaining compounds for potential applications in medicinal or coor-
potential precursor8 in pure form and good yields. Direct  dination chemistry. Further developments on this subject are
reaction between reagert®nd?2 leads indeed to the major  currently in progress.
formation of symmetrical compounds of type Il, as previously i i
reported by several groufs. Experimental Section

The starting compound$a—c were first separately General Details. Commercially available reagents were
synthesized in 8090% vyields using a two-step protocol. used without further purification, and solvents were dried
Condensation of 2-furylaldehydia or 2-pyridylaldehydetb by standard procedures. Reactions were performed using a
with benzylaminea or isopropylamineéb in THF for 16 h Chemspeed ASW 1000 under an atmosphere of dry nitrogen.
was followed by the reduction of the resulting imine by Infrared spectra were recorded in the range of 40800
NaBH, in ethanol fo 1 h and purification by Kugelrohr ~ c¢cm™ on a IRFT BIORAD 175C spectrometer, and they are
distillation 1° Hydroxyalkylation of pyrazole, its 3,5-disub-  reported in centimeters. NMR spectra were recorded using
stituted derivatives, or triazole with formaldehyde afforded a Bruker ARX 200 instrument operating at 200 MHz fbr
the other set of reagentsa—d.”® A library of 16 new spectra and 50 MHz foC spectraJ values were recorded
compounds$a—p were then prepared simultaneously using in Hz, and multiplicities were expressed by the usual
an automated solution-phase parallel chemistry by simply conventions. HRMS were obtained with a Varian MAT 311
stirring the two components at 7€ for 24 h in dioxane. mass spectrometer (Centrédgienal de Mesures Physiques
Transfer of the crude material to a silica gel column for de I'Ouest, Rennes, France).
filtration gave6a—p in good to moderate yields and good General Procedure for the Automated Synthesis of
purity (Table 1). 6a—p. Stock solutions ofla—d (0.39 M in dioxane) and

The structures were established'byNMR spectroscopy,  5a—d (0.39 M in dioxane) were prepared. These solutions
mainly in view of two singlets of equal intensity in the range were selectively dispatched in 16 tubes to generate the 16
of 6 4.85-5.05 for the pyrazolyl-El, or 6 4.99-5.10 for possible combinations [150@L of 1a—d (0.6 mmol) and
triazolyl-CH, and in the range af 3.67—3.85 for the 2-furyl- 1500uL of 5a—d (0.6 mmol)]. After stirring at 70°C for
CH; or 6 3.90-4.00 for 2-pyridyl-GH,. 13C chemical shifts 24 h, the solvent was removed under vacuum. The crude
and IR and mass spectra were also in good agreement withproducts were dissolved in MeOH/GEI; 1:19 (2 mL) and
the proposed structures. Yields were not optimized, and transferred to silica gel columns (251 cm). Elution using
minor amounts of starting materials-§%) were detected the same solvent combination (2 mt 5) was performed.
by *H NMR spectroscopy. Differences in yields could be The solvents were removed, and the residues were dried in
probably explained by the application of the same purification vacuum to give oils, which were kept under nitrogen in the
protocol to all crude products. freezer for storage.

To vary the spatial environment of the donor atoms and  N-Benzyl-N-(2-furylmethyl)- N-(1H-pyrazol-1-ylmeth-
following the same approach, we also prepared four otheryl)amine 6a.'H NMR (CDCls, 200 MHz): 6 7.67 (d, 1H,
new compounds possessing a bispinidine framewbithe J=1.6 Hz), 7.56-7.30 (m, 7H), 6.426.32 (m, 3H), 5.05
starting amine7 was first prepared according to the (s, 2H), 3.84 (s, 2H), 3.78 (s, 2H)*C NMR (CDCk, 50
literaturé? and coupled with the pyrazolyl or triazolyl unit, MHz): 6 152.6, 142.8, 140.0, 138.7, 130.6, 129.2, 128.7,
as previously described, to afford the corresponding com- 127.8, 110.7, 109.4, 105.8, 68.3, 55.8, 48.8. IR (KBw):
pounds6g—t in almost quantitative yields (Scheme 2). The 1508, 1452, 1393, 1292, 1081, 737 ¢mHRMS (El) calcd
structures of these new compounds were ascertainédi by  for C;3H;aNO [M — C3H4N,] ™ 199.0997, found 199.099.



Access to Pyrazole-, Triazole-Containing Compounds

N-(2-Furylmethyl)- N-isobutyl-N-(1H-pyrazol-1-ylmethyl)-
amine 6b.*H NMR (CDCls, 200 MHz): 6 7.54-7.48 (m,
2H), 7.42-7.39 (m, 1H), 6.46-6.34 (m, 1H), 6.36-6.25 (m,
2H), 5.00 (s, 2H), 3.85 (s, 2H), 3.18 (hept, 1Hs+ 6.6 Hz),
1.05 (d, 6H,J = 6.6 Hz).3C NMR (CDCk, 50 MHz): ¢
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1H), 7.98 (s, 1H), 7.45 (d, 1H] = 1 Hz), 6.39-6.32 (m,
2H), 5.10 (s, 2H), 3.85 (s, 2H), 3.20 (hept, 1H= 6.6 Hz),
1.10 (d, 6H,J = 6.6 Hz)13C NMR (CDCk, 50 MHz): 6
152.5, 152.1, 143.6, 142.9, 110.8, 109.2, 65.5, 51.9, 45.3,
20.2. IR (KBr): v 1720, 1534, 1463, 1565, 1272, 1081, 708

152.8, 142.0, 139.0, 129.0, 110.2, 108.3, 105.5, 66.8, 50.9,cm™*. HRMS (El) calcd for GH1sNO [M — CHoNgl*t

44.4,19.5. IR (KBr):v 1508, 1465, 1393, 1261, 1166, 1083
cm L HRMS (EI) calcd for GHisNO [M — CsH4N5] "
151.0997, found 151.100.

N-Benzyl-N-[(3,5-dimethyl-1H-pyrazol-1-yl)methyl]-N-
(2-furylmethyl)amine 6¢. 'H NMR (CDClz, 200 MHz): ¢
7.45-7.20 (m, 6H), 6.386.32 (m, 1H), 6.36-6.25 (m, 1H),
5.85 (s, 1H), 4.85 (s, 2H), 3.80 (s, 2H), 3.75 (s, 2H), 2.30
(s, 3H), 2.18 (s, 3H)*C NMR (CDCk, 50 MHz): 6 151.8,

151.0997, found 199.099.
N-Benzyl-N-(1H-pyrazol-1-ylmethyl)-N-(pyridin-2-yl-
methyl)amine 6i. '"H NMR (CDCl;, 200 MHz): ¢ 8.55-
8.60 (m, 1H), 7.727.15 (m, 10H), 6.33 (t, 1H) = 2 Hz),
5.03 (s, 2H), 3.91 (s, 2H), 3.78 (s, 2HY¥C NMR (CDCb,
50 MHz): ¢ 158.9, 149.1, 139.3, 138.3, 136.4, 130.3, 128.8,
128.4, 127.2, 123.1, 122.1, 105.2, 67.9, 57.4, 55.9. IR
(KBr): 3062, 1590, 1570, 1452, 1257, 1084, 749 ¢ém

147.0, 141.8, 139.8, 138.4, 128.5, 128,0, 126.8, 109.9, 108.7HRMS (El) calcd for GqH1aN, [M — CgHgN]* 210.1157,

105.4, 65.9, 54.7, 47.4, 13.3, 10.6. IR (KBn):1508, 1452,
1393, 1292, 1147, 1081, 1046, 738 ¢mHRMS (EI) calcd
for Ci13H13NO [M - C5H8N2]+ 199.0997, found 199.100.
N-[(3,5-Dimethyl-1H-pyrazol-1-yl)methyl]-N-(2-furyl-
methyl)-N-isobutylamine 6d. 'H NMR (CDCl;, 200
MHz): & 7.35-7.29 (m, 1H), 6.346.25 (m, 1H), 6.22
6.15 (m, 1H), 5.80 (s, 1H), 4.81 (s, 2H), 3.71 (s, 2H), 3.10
(hept, 1H,J = 6.7 Hz), 2.22 (s, 3H), 2.19 (s, 3H), 1.05 (d,
6H, J = 6.7 Hz).3C NMR (CDCk, 50 MHz): ¢ 153.8,

found 210.117.
N-Isobutyl-N-(1H-pyrazol-1-ylmethyl)-N-(pyridin-2-yl-

methyl)amine 6j. *H NMR (CDCls, 200 MHz): 6 8.52—-

8.61 (m, 1H), 7.687.40 (m, 4H), 7.157.09 (m, 1H), 6.21

(t, 1H,J = 2 Hz), 4.95 (s, 2H), 3.92(s, 2H), 3.15(hept, 1H,

J = 6.6 Hz), 1.00 (d, 6HJ = 6.6 Hz). IR (KBr): 3031,

1591, 1471, 1435, 1235, 1085, 617 ¢irt3C NMR (CDCE,

50 MHz): 6 159.9, 148.8, 138.7, 136.3, 129.2, 122.5, 122.0,

105.4, 67.2, 52.9, 51.0, 19.3. IR (KBr): 3031, 1591, 1471,

147.8, 142.1, 140.2, 110.6, 108.4, 106.2, 64.8, 49.9, 44.0,1435, 1235, 1085, 617 cth HRMS (EI) calcd for GoH1sN2

19.0, 13.9, 11.4. IR (KBr)w 1556, 1461, 1381, 1316, 1174,
778 cnmt, HRMS (EI) caled for GH13NO [M — CsHgN] "
151.0997, found 151.098.

Ethyl 1-{[Benzyl(2-furylmethyl)amino]methyl}-5-meth-
yl-1H-pyrazole-3-carboxylate 6e.H NMR (CDCl;, 200
MHz): 6 7.43-7.15 (m, 6H), 6.61 (s, 1H), 6.38.32 (m,
1H), 6.30-6.24 (m, 1H), 5.00 (s, 2H), 4.41 (q, 2H~=7.1
Hz), 3.80 (s, 2H), 3.75 (s, 2H), 2.25 (s, 3H), 1.45 (t, 3H,
= 7.1 Hz).®C NMR (CDCk, 50 MHz): 6 162.6, 151.3,

[M — C3H3N,] ™ 163.1235, found 163.125.
N-BenzylN-[(3,5-dimethyl-1H-pyrazol-1-yl)methyl]-N-
(pyridin-2-ylmethyl)amine 6k. 'H NMR (CDCl;, 200
MHz): 6 8.55-8.63 (m, 1H), 7.65(t, 1H] = 7.6 Hz), 7.45-
7.12 (m, 7H), 5.80 (s, 1H), 4.86 (s, 2H), 3.90 (s, 2H); 3.80
(s, 2H), 2.23 (s, 3H), 2.03 (s, 3H)*C NMR (CDCk, 50
MHz): 6 159.1, 148.8, 147.2, 139.8, 138.5, 136.2, 128.7,
128.1,126.9, 122.8, 121.8, 105.3, 65.8, 57.3, 55.8, 13.4, 10.7.
IR (KBr): 3208, 1555, 1432, 1383, 1251, 1073, 762¢ém

142.3,142.1,149.5, 136.9, 128.7, 128.2, 127.1, 110.1, 109.2HRMS (EI) calcd for G4H14N2 [M — CsHgN]* 210.1157,

108.6, 67.4, 60.6, 54.8, 47.6, 14.2, 10.8. IR (KB1)1716,
1601, 1552, 1450, 1367, 1102, 1073 ¢nHRMS (EI) calcd
for C13H13NO [M — C7H10NO5]t 199.0997, found 199.098.
Ethyl 1-{[(2-Furylmethyl)(isobutyl)amino]methyl}-5-
methyl-1H-pyrazole-3-carboxylate 6f.'H NMR (CDCls,
200 MHz): 6 7.32-7.28 (m, 1H), 6.51 (s, 1H), 6.29%.25
(m, 1H), 6.20-6.15 (m, 1H), 4.94 (s, 2H), 4.35 (q, 2B~
7.1 Hz), 3.67 (s, 2H), 3.05 (hept, 1H= 6.7 Hz), 2.20 (s,
3H), 1.35 (t, 3HJ = 7.1 Hz), 1.02 (d, 6HJ = 6.7 Hz).°C
NMR (CDCl;, 50 MHz): 6 162.6, 152.7, 141.9, 141.6, 140.6,

found 210.117.
N-Isobutyl-N-[(3,5-dimethyl-1H-pyrazol-1-yl)methyl]-
N-(pyridin-2-ylmethyl)amine 6l. *H NMR (CDCls;, 200
MHz): 6 8.48-8.56 (m, 1H), 7.62 (dt, 1H) = 7.7 and 1.8
Hz), 7.38-7.32 (m, 1H), 7.18 7.14 (m, 1H), 5.78 (s, 1H),
4.85 (s, 2H), 3.90 (s, 2H), 3.10 (hept, 1H= 6.7 Hz), 2.20
(s, 6H), 1.10 (d, 6H,) = 6.7 Hz).13C NMR (CDCk, 50
MHz): 6 160.9, 148.7, 147,0, 139.5, 136.2, 122.5, 121.6,
105.8, 65.0, 53.1, 50.3, 18.7, 13.4, 11.1. IR (KBr): 3143,
1589, 1463, 1381, 1069, 756 cta HRMS (EI) calcd for

110.1, 108.8, 108.0, 65.9, 60.5, 49.6, 43.5, 18.4, 14.2, 10.9.CgH13N3 [M — CgHgN]t 166.1344, found 166.135.

IR (KBr,): v 1719, 1553, 1445, 1213, 1075, 780 ¢n
HRMS (El) calcd for GH1sNO [M - C7H;|_0N202]7L 151.0997,
found 151.100.

N-Benzyl-N-(2-furylmethyl)- N-(1H-1,2,4-triazol-1-yl-
methyl)amine 6 g.*H NMR (CDCl;, 200 MHz): 6 8.10 (s,
1H), 8.04 (s, 1H); 7.4%7.25 (m, 6H), 6.46-6.34 (m, 2H),
5.06 (s, 2H), 3.85 (s, 2H), 3.78 (s, 2MC NMR (CDCl,

50 MHz): ¢ 151.8, 151.3, 143.9, 142.4, 135.6, 128.8, 128.4,
127.5,110.2,109.2, 65.4, 55.4, 48.3. IR (KBr): 3116, 1501,
1452, 1366, 1074, 739 crth HRMS (EI) calcd for GgHz

NO [M — CyHzNg]t 199.0997, found 199.096.

N-(2-Furylmethyl)- N-isobutyl-N-(1H-1,2,4-triazol-1-yl-
methyl)amine 6h.*H NMR (CDCl;, 200 MHz): 6 8.20 (s,

Ethyl 1-{[Benzyl(pyridin-2-ylmethyl)amino]methyl } -5-
methyl-1H-pyrazole-3-carboxylate 6m.!H NMR (CDCls,
200 MHz): 6 8.52-8.58 (m, 1H), 7.65 (dt, 1H] = 7.7 and
1.8 Hz), 7.46-7.10 (m, 7H), 6.55 (s, 1H), 5.02 (s, 2H), 4.40
(g, 2H,3 = 7.1 Hz), 3.90 (s, 2H), 3.78 (s, 2H), 2.10 (s, 3H),
1.38 (t, 3H,J = 7.1 Hz).3C NMR (CDCk, 50 MHz): o
162.5, 158.4, 148.9, 142.3, 140.7, 137.9, 136.3, 128.7, 128.1,
127.1,122.7,122.0, 108.4, 67.0, 60.5, 57.2, 55.7, 14.2, 10.8.
IR (KBr): 1716, 1583, 1435, 1216, 1106, 763 cmHRMS
(E|) calcd for G4H16N4O> [M — C7H7]+ 272.1273, found
272.129.

Ethyl 1-{[Isobutyl(pyridin-2-ylmethyl)amino]methyl } -
5-methyl-1H-pyrazole-3-carboxylate 6n.*H NMR (CDCls,
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200 MHz): 6 8.45-8.52 (m, 1H), 7.55 (dt, 1H] = 7.6 and

1.7 Hz), 7.22 (d, 1H) = 7.8 Hz), 7.16-7.04 (m, 1H), 6.45-

(s, 1H), 4.95(s, 2H), 4.31 (q, 2H,= 7.1 Hz), 3.84 (s, 2H),
3.10 (hept, 1H,) = 6.6 Hz), 2.20 (s, 3H), 1.32 (t, 3H,=

7.1 Hz), 1.10 (d, 6H,J = 6.6 Hz).13C NMR (CDCk, 50
MHz): ¢ 162.4, 159.9, 148.5, 141.95, 140.2, 136.1, 122.39,

121.6, 108.6, 67.4, 66.0, 60.4, 53.0, 50.3, 18.5, 14.1, 11.0.

IR (KBr): 1716, 1590, 1435, 1216, 1030, 779 cm"HRMS
(El) calcd for GiH1gN3O, [M — CsHgN] ™ 224.1399, found
224.140.

N-Benzyl-N-(pyridin-2-ylmethyl)- N-(1H-1,2,4-triazol-1-
ylmethyl)amine 60.*H NMR (CDCl;, 200 MHz): 6 8.52
(m, 1H), 8.17 (s, 1H), 7.94 (s, 1H), 7.62 (bt, 18= 7.6
Hz), 7.41-7.10 (m, 7H), 4.99 (s, 2H), 3.80 (s, 2H), 3.68 (s,
2H). 3C NMR (CDCk, 50 MHz): ¢ 157.5, 151.1, 148.6,
143.7,137.0,136.1, 128.3, 128.0, 127.0, 122.7, 121.9, 65.0
56.7, 55.5. IR (KBr): 3117, 1590.2, 1570, 1473, 1297,
1188.8,1016.1, 743.2 cth HRMS (El) calcd for GsH1sN»

[M — CaHoNg]t 211.1235, found 221.123.

N-Isobutyl-N-(pyridin-2-ylmethyl)- N-(1H-1,2,4-triazol-
1-ylmethyl)amine 6p.*H NMR (CDCl;, 200 MHz): 6 8.60
(m, 1H), 8.31 (s, 1H), 7.97 (s, 1H), 7.70 (dd, 1H= 7.7
and 1.8 Hz), 7.45(d, 1H] = 7.7 Hz), 7.3%7.20 (m, 1H),
5.10 (s, 2H), 4.00 (s, 2H), 3.3(8.19 (heptet, 1H) = 6.6
Hz), 1.12 (d, 6H,J = 6.6 Hz)13C NMR (CDCk; 50 MHz):

0 159.2,151.5,149.2, 143.5, 136.7, 122.9, 122.3, 65.5, 53.4
51.9, 19.8. IR (KBr): 3111.6, 1590.8, 1435.2, 1388.5,
1267.7,1016.0, 796.2 cth HRMS (EI) calcd for GoH1sN»
[M — CoHoN3]t 163.1235, found 162.125.
3-Methyl-7-(1H-pyrazol-1-yImethyl)-3,7-diazabicyclo-
[3.3.1]nonane 6g.*H NMR (CDCls, 200 MHz) ¢ 7.55 (d,
1H,J=1.7 Hz), 7.47 (d, 1HJ) = 1.7 Hz), 6.30 (t, 1HJ) =
2 Hz), 4.95 (s, 2H), 2.99 (t, 4H,= 12.1 Hz), 2.66 (dd, 2H,
J=3.2 and 10.5 Hz), 2.26 (dd, 2H,= 3.2 and 10.5 Hz),
2.24 (3H, s), 1.961.80 (m, 2H), 1.48 (dm, 1H) = 11.7
Hz), 1.30 (dm, 1H,J = 11.7 Hz).*C NMR (50 MHz,
CDCls) ¢ 138.7, 130.0, 104.6, 72.8, 60.1, 54.0, 47.3, 30.1,
29.2. HRMS (FAB) calcd for @HioN4 [M — H] ™ 219.1610,
found 219.161.
3-[(3,5-Dimethyl-1H-pyrazol-1-yl)methyl]-7-methyl-3,7-
diazabicyclo[3.3.1]nonane 6r!H NMR (CDCl;, 200 MHz)
0 5.72 (s, 1H), 4.68 (s, 2H), 2.82 (t, 48~ 12.5 Hz), 2.60
(dd, 2H,J = 3.2 and 10.5 Hz), 2.172.23 (m, 2H), 2.22 (s,
3H), 2.14 (s, 3H), 2.10 (s, 3H), 1.94.80 (m, 2H), 1.45
(dm, 1H,J = 11.7 Hz), 1.30 (dm, 1H) = 11.7 Hz).:*C
NMR (50 MHz, CDCE) 6 146.5, 139.9, 104.9, 69.5, 60.0,
54.4, 47.0, 29.9, 29.2, 13.4, 11.1. HRMS (FAB) calcd for
CisHzaN4 [M — H]T 247.1923, found 247.191.

Ethyl 5-Methyl-1-[(7-methyl-3,7-diazabicyclo[3.3.1]non-
3-ylmethyl]-1H-pyrazole-3-carboxylate 6s.'H NMR
(CDCl;, 200 MHz) 6 6.42 (s, 1H), 4.71 (s, 2H), 4.10 (q,
2H,J= 7.1 Hz), 2.84-2.70 (4H, m), 2.53 (dd, 2H] = 2.7
and 10.7 Hz), 2.252.00 (2H, m), 2.25 (3H, s), 2.02 (3H,
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s), 1.85-1.76 (m, 2H), 1.47 (dm, 1H] = 11.7 Hz), 1.37 (t,
3H,J = 7.1 Hz), 1.35 (dm, 1HJ = 11.7 Hz).'3C NMR
(CDCls, 50 MHz) 6 162.5, 141.6, 140.7, 107.9, 77.2, 70.7,
66.7, 60.3, 59.7, 54.2, 46.7, 29.9, 29.0, 14.1, 11.0. HRMS
(FAB) calcd for GeHzsN4O, [M — H]* 305.1978, found
305.198.

3-Methyl-7-(1H-1,2,4-triazol-1-ylmethyl)-3,7-diazabicyclo-
[3.3.1]nonane 6t.'H NMR (CDCls, 200 MHz,)6 8.17 (s,
1H), 7.95 (s, 1H), 4.98 (s, 2H), 2.92 (t, 48 = 11.1 Hz),
2.65 (dd, 2HJ = 3.2 and 10.5 Hz), 2.23 (dd, 2H,= 3.2
and 10.5 Hz), 2.13 (s, 3H), 1.88..75 (m, 2H), 1.50 (dm,
1H,J = 12.2 Hz), 1.32 (dm, 1HJ) = 12.2 Hz).:3C NMR
(CDCls, 50 MHz,) 6 151.2, 143.6, 70.9, 60.1, 53.8, 47.2,
30.0, 29.2
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