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The catalytic amidation between 2-chloro- and 2,7-dichloro-
1,8-naphthyridines and primary amides bearing functional
groups is reported. When Pd(OAckantphos, and ¥COs;

are used, it is possible to obtain symmetric as well as non-
symmetric 2,7-diamido-1,8-naphthyridines in-580% vyield
with good functional-group tolerance. Monoamidation of 2,7-
dichloro-1,8-naphthyridine using 0.9 equiv of the amide
proceeded with good selectivity compared to the formation
of the diamide, but as a result of the difficult isolation of
the product, isolated yields were poor to moderate-@2%).

The use of intermolecular interactions to organize two- or
three-dimensional structures from synthetic molecules through

a spontaneous and reversible process is termed self-assembly

Among several noncovalent interactions, multiple hydrogen-
bond arrays have received much attention for their use in self-
assembly processés$pecifically, quadruple hydrogen-bonding

units® have been demonstrated to be very useful in supramo-
lecular polymer chemistry as a result of their strength and
directionality* Although self-complementary quadruple hydrogen-

bonding motifs have been available since 1997, developing

complementary quadruple hydrogen-bonding units has been,

much more challengingZimmerman et alwere the first to
report a complementary quadruple hydrogen bond with a 2,7-
diamido-1,8-naphthyridine derivatives Recently, Li and co-

(1) Lawrence, D. S.; Jinag, T.; Levett, Mlhem. Re. 1995 95, 2229.

(2) (a) Prins, L.; Reinhoudt, D. N.; Timmerman, Agew. Chem., Int.
Ed. 2001, 40, 2382. (b) Zimmerman, S. C.; Corbin, P. &truct. Bonding
200Q 96, 63. (c) Sherrington, D. C.; Taskinen, K. Bhem. Soc. Re 2001,

30, 83. (d) Sijbesma, R. P.; Meijer, E. \@hem. Commur2003 5.

(3) (a) Sijbesma, R. P.; Beijer, F. H.; Brunsveld, L.; Folmer, B. J. B.;
Hirschberg, J. H. K.; Lange, R. F. M.; Lowe, J. K. L.; Meijer, E. Btience
1997, 278 1601. (b) Beijer, F. H.; Sijbesma, R. P.; Kooijman, H.; Spek,
A. L.; Meijer, E. W.J. Am. Chem. S0d.998 120 6761. (c) Corbin, P. S;
Zimmerman, S. CJ. Am. Chem. Sod.998 120, 9711.

(4) (a) Ciferri, A. InSupramolecular Polymer€iferri, A., Ed.; Marcel
Dekker: New York, 2000. (b) Brunsveld, L.; Folmer, B. J. B.; Meijer, E.
W.; Sijbesma, R. PChem. Re. 2001, 101, 4071.
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SCHEME 1. UPy (1)>-Napy (2) Heterocomplexation
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SCHEME 2. Traditional 2,7-Diamido-1,8-naphthyridine
Synthesig
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workerd reported the strong and selective complementary com-
plexation of the 6[H] tautomeric form of a ureido-pyrimidinone

1 (UPy) with 2,7-diamido-1,8-naphthyridine® (Napy) via
quadruple hydrogen bonds between acceptmnor-donor—
acceptor (ADDA) and donetracceptor-acceptor-donor (DAAD)
arrays (Scheme 1). Subsequently, we showed that this hetero-
complex formation exhibits a concentration-dependent selectiv-
ity with Ko(UPy—Napy)= >10° M~18 The high selectivity and
strength render the UPyNapy heterodimer very attractive for
constructing supramolecular architectures. The literature pro-
cedure to synthesize these diamidonaphthyridbeses 2,7-
diamino-1,8-naphthyridirffeobtained by aminolysis of either the
nonsymmetric 7-acetamido-2-chloro-1,8-naphthyri8lioethe
symmetric 2,7-chloro-1,8-naphthyridifgScheme 2).

The aminolysis reaction requires high pressures and temper-
atures, thus creating a potential safety hazard. Furthermore, the
isolated diamino product is often of low purity. A subsequent
reaction with an acid chloride yields the diamido derivatives in
low to moderate yields (Scheme 2y Therefore, improving
the synthetic route toward functionalized Napy derivatives is a
key issue in the development of complementary quadruple
hydrogen bonding for self-assembly.

(5) (@) Brammer, S.; Lwing, U.; Kihl, C. Eur. J. Org. Chem2002
54. (b) Satjens, S. H. M.; Meijer, J. T.; Kooijman, H.; Spek, A. L.; van
Genderen, M. P. H.; Sijbesma, R. P.; Meijer, E. ®Bfg. Lett. 2001, 3,
3887.

(6) For a more recent example of the use of Napy in supramolecular
systems, see: Park, T.; Zimmerman, S. C.; Nakashimd, 8m. Chem.
Soc.2005 127, 6520.

(7) (a) Wang, X.-W.; Li, X.-Q.; Shao, X.-B.; Zhao, X.; Deng, P.; Jiang,
X.-K.; Li, Z.-T.; Chen, G.-J.Chem—Eur. J 2003 9, 2904. (b) Zhao, X.;
Wang, X.-Z.; Jiang, X.-K.; Chen, Y.-Q.; Li, Z.-T.; Chen, G.3JAm. Chem.
S0c.2003 125 15128. (c) Li, X.-Q.; Jiang, X.-K.; Wang, X.-Z.; Li, Z.-T.
Tetrahedron2004 60, 2063. (d) Li, X.-Q.; Feng, D.-J.; Jiang, X.-K.; Li,
Z.-T. Tetrahedron2004 60, 8275.

(8) Ligthart, G. B. W. L.; Ohkawa, H.; Sijbesma, R. P.; Meijer, E. W.
J. Am. Chem. So@005 127, 810.

(9) (a) Corbin, P. S.; Zimmerman, S. C.; Thiessen, P. A.; Hawryluk, N.
A.; Murray, T. J.J. Am. Chem. So@001, 124, 10475. (b) Park, T.; Mayer,
M. F.; Nakashima, S.; Zimmerman, S. Synlett2005 1135.

(10) Newkome, G. R.; Garbis, S. J.; Majestic, V. K.; Fronczek, F. R,;
Chiari, G.J. Org. Chem1981, 46, 833.
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TABLE 1. Optimization of Conditions?
P

TABLE 2. Pd-Catalyzed Amidation of
2,7-Dichloro-1,8-naphthyridine?

= /| . 0o Iéigand e} = /| (e} Pd(OAQ)
ase )y
o SN el HZNJ\R — Rlu SNTSN HXR “Y 0 - 1 Xaniphos j\ m )O]\
R 1,4-dioxane, reflux NN Yl H,N” R B . RONTN NN R
117123 1,4-dioxane, reflux H H
OO @\ entry product mol% Pd time(h) yld(%)
PPh,
PPh, Fe ] f CCl % 10 20 8
PPh, P, @)Lumu)k@
PPh,  PPh, OO ="
2 2 Cr1 ¢ 45 4 90
Xantphos BINAP DPPF N}Hmﬁ)%
entry %Pd ligand base corf(%)  yield? (%)
1 8 xantphos ~ G£0s >99 82 3 @ o A o Ji) 8.6" 10 60
2 8 xantphos  KQ-Bu <25 0 of Py \NI W40
3 8 BINAP CsCOs 56 25 e R Ho®
4 8 DPPF CgC0Os 36 15
5 4 xantphos ~ GEOs >99 78 4 SYSeN S 47 0 8
6 % xantphos ~ KCOs >99 85 TBOMS™ Y N7 NTON u*{ “TBOMS
7 489 xantphos  KCO; >9d 80 :

aReaction conditions: 0.5 mmol of 2,7-dichloro-1,8-naphthyridine, 1.0
mmol of dodecanamide, L/P¢ 2.0, 2.1 equiv of base,-3% mL of 1,4-
dioxane, 100C, 24 h. One molar percent Pd refers to 0.5 mol %(@ta)
(dba = dibenzylideneacetoné€)As determined by!H NMR. 9Isolated
yields. ¢ Pd(OAc) was used! Reaction time 5 h9 A total of 0.05 mmol
of PhB(OH)} was added.

Over the past decade, palladium-catalyzedNC bond-
forming reactions by the cross-coupling of aryl halides and

a Reaction conditions: 2,7-dichloro-1,8-naphthyridine (1 equiv), amide
(2 equiv), L/IPd= 2.5-3.0, and KCO; (2.0—2.1 equiv) in refluxing 1,4-
dioxane (0.15-0.25 M).? Pd(dba) was used as the palladium source.

3 and 4). However, conversions as well as isolated yields were
lower. Near-quantitative conversion was observed when the
amount of palladium(0) was reduced or replaced by a palladium-
(I) source, Pd(OAg) (entries 5 and 6). It was reported earlier
by Buchwald et al. that Pd(OAg)s the Pd source of choice in

amines have been extensively studied by the groups of Hartwiggactions involving electron-deficient aryl halides. Because 2,7-
and Buchwald:* Although a wide range of aryl halides could  gjchioro-1,8-naphthyridine is an electron-deficient aryl dihalide,

be aminated with various amines, attempts to perform the e reaction was complete within 5 h. The addition of a catalytic
analogous coupling reactions using primary amides as the oimqgnt of phenyl boronic acid to decrease the reaction time of

nitroge_n nucleophile were less successful. Recently, _Buqhwaldthe Pd(Il) precatalyst to Pd(0) did not improve the yield further
and Yin reported the successful Pd-catalyzed amidation of

various aryl halides, tosylates, and triflatéss well as a Cu-

catalyzed cross-coupling of aryl bromides and iodides with
primary amided3 These results prompted us to explore the
application of these catalytic amidations on chloronaphthy-

ridines. In this note, we describe a general Pd-catalyzed amida-

tion of mono- and dichloro-1,8-naphthyridines with primary
amides to obtain a DAAD quadruple hydrogen-bond motif.
The reaction between 2,7-dichloro-1,8-naphthyridine and

dodecanamide was examined first to establish the most effective

conditions (Table 1). With xantphtfsas the ligand and Gs
CO; as a base, the reaction went smoothly (Table 1, entry 1).
In contrast, replacing GEO; by the strong base K®Bu
decreased the yield significantly (entry 2). This can be rational-
ized by the hydrolysis of the weak Napy amide bond to a
primary aminé®*>upon workup of the basic reaction mixture.
In addition to xantphos, bidentate phosphine ligands- 2,2
bis(diphenylphosphino)-1'/binaphthyl (BINAP) and 1,%bis-

(diphenylphosphino)ferrocene (DPPF) were also tested (entries

(11) (a) Wolfe, J. P.; Wagaw, S.; Marcoux, J.-F.; Buchwald, SAtc.
Chem. Res1998 31, 805. (b) Hartwig, J. FAngew. Chem., Int. EA.998
37, 2046.

(12) (a) Yin, J.; Buchwald, S. LOrg. Lett.200Q 2, 1101. (b) Yin, J.;
Buchwald, S. LJ. Am. Chem. So002 124, 6043.

(13) (a) Klapars, A.; Antilla, J. C.; Huang, X.; Buchwald, S.1..Am.
Chem. Soc2001, 123 7727. (b) Klapars, A.; Huang, X.; Buchwald, S. L.
J. Am. Chem. So@002 124, 7421. (c) Hunag, X.; Anderson, K. W.; Zim,
D.; Jinag, L.; Klapars, A.; Buchwald, S. 0. Am. Chem. So2003 125
6653.

(14) Kranenburg, M.; van der Burgt, Y. E. M.; Kamer, P. C. J.; van
Leeuwen, P. W. N. MOrganometallics1995 14, 3081.

(15) Peng, T.; Murase, T.; Goto, Y.; Kobori, A.; Nakatani, Bioorg.
Med. Chem. Lett2005 15, 259.
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(entry 7)13¢ From an industrial point of view, 1,4-dioxane has
often been replaced by toluene as a solvent; however, as a result
of the poor solubility of the dichloro compound, 1,4-dioxane
was selected.

When the optimized conditions were used, that is, xantphos
as the ligand, KCO; as the base, and dioxane as the solvent,
several primary amides were reacted with 2,7-dichloro-1,8-
naphthyridine (Table 2). As demonstrated in Table 2, symmetric
Napy derivatives were obtained in high yields ir#0 h. A
bulky primary amide like adamantyl-1-carboxylic amide (entry
1) required a longer reaction time. It was previously reported
that the use of a base such as@3; or K,CO;s is compatible
with the presence of functional grousAmidation with 10-
undecenamide went very rapidly, and the product was isolated
in high yield (entry 2). A small amount of the terminal double
bond of the amide was isomerized to an internal double bond
during the reaction when 4 mol % Pd(OAcjvas used.
Increasing the amount of palladium to 10 mol % also increased
the amount of isomerized product, which is difficult to separate
from the desired compound (see Supporting Information).

Bis-hydroxy-terminated naphthyridines are useful derivatives
for polymer structures. However, 6-hydroxy-hexanamide did not
react under the aforementioned conditions to yield the desired
product. When the reaction was performed with 6-benzyloxy-
protected hexanamide, the symmetric product was obtained in
moderate yield (entry 3). A second protected hydroxy amide,
which was readily synthesized from commercially available

(16) (a) Wolfe, J. P.; Rennels, R. A.; Buchwald, STletrahedrorl996
52, 7525. (b) Wolfe, J. P.; Buchwald, S. Detrahedron Lett1997 38,
6359. (c) Yang, B. H.; Buchwald, S. [Org. Lett.1999 1, 35.
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SCHEME 3. Two Approaches to Nonsymmetric TABLE 4. Nonsymmetric Pd-Catalyzed Amidation of
7-Amido-2-chloro-1,8-naphthyridines 2,7-Dichloro-1,8-naphthyridine?
Pd(OAc),
Z N o) ;gﬁ?&?; o AN m . 0] Xantphos o] Z N ]
| Ao I K,CO, IS s s B K,COs PN NSNS
cl N7 N7 el H,N" R — " - RTONTONT N el Cl N N™ “CI HyN R ——> R H N N~ CI
H 1,4-dioxane, 80 °C
] entry product conv (%) m/d ratio”  yld (%)’
POCI, 1 o AN 92 6.8 42
|
0 A /\/j)‘\”mm
= X (o] |
g g NN RJ\N SN0
HNTNT N0 c” R pyridine H H 2 o 94 7,0 25
\/‘(\/};ILN SN el
TABLE 3. Nonsymmetric Pd-Catalyzed Amidation of "
2,7-Dichloro-1,8-naphthyridine? 3 o m 91 6.2 2
Pd(OAc), AP
Xantphos 8 H

A o) 0o N
AN I+ KoCOy AN, | . " . -
CI” N7 N7 CI HN - u N” "N CI a8 Reaction conditions: 0.25 mmol of 2,7-dichloro-1,8-naphthyridine, 2

mol % Pd(OAc), 4 mol % xantphos, 0.7 mmol of &0, 0.9 equiv of

o ; 0 ; amide, 1.0 mL of 1,4-dioxane, 8 h, 8C. ? Based on amide consumption,

enty  T(C) solvent time (n) _ cori(%)  m/d ratis as determined biH NMR. ¢ Monoamido/diamido ratio? Isolated in>99%

1 100 1,4-dioxane 6 >99 3.3 purity after UPy-assisted column chromatography.

2 80 1,4-dioxane 20 >99 3.8

3 60 1,4-dioxane 20 20 >20

4 60 THF 16 55 7.1 obtained by reducing the amount of the primary amide to 0.9

5 60  DMF 16 65 18 equiv and reducing the reaction time to 8 h.

6d 80 1,4-dioxane 8 >92 6.8

' N _ o When the optimized conditions were used, three nonsym-
a2 Reaction conditions: 0.25 mmol of 2,7—dICthI’O—l,S—naphthyrldIne, 2 metnc Chloronaphthyndlnes were Synthe3|zed and |Solated

mol % Pd(OAc), 4 mol % xantphos, 0.7 mmol of &O;, 1.0 equiv of . . .
2-ethylhexanamide, and 1.0 mL of solvehBased on amide consumption, (Table 4, entries £3). In contrast to the synthesis of symmetric

as determined byH NMR. ¢ Monoamido/diamido ratiod A total of 0.9 d!amidonaphthyridines, these nonsymmetric compounds are very
equiv of 2-ethylhexanamide was used. difficult to purify. However, we could use supramolecular

chemistry to achieve the isolation of the nonsymmetric product.
As a result of the formation of strong heterocomplexedl of
with Napy, theRs factor of the latter compounds was reduced,
allowing their separation from the nonbinding monoamides.
Although the Ullmanr-Goldberg type catalytic monoamidations
have been reported before for aryl bromides with secondary
amidest’ to our knowledge this is the first time a Buchwald
Hartwig monoamidation with primary amides is reported.

In the second strategy of Scheme 3, the amide is introduced
by the reaction of 7-amino-H]-2-oxo-1,8-naphthyridin® with
an acid chloride of choice, followed by the conversion of the
oxo group to the chloride using POCIBy this strategy,
moderate overall reaction yields of 560% were reporte8?
We used this strategy to obtain the starting material with one
yield.”¥We decided to pursue two alternative approaches using apetylamido Side. c_hain to synthesize a series of nonsymmetric
the catalytic amidation mentioned before (Scheme 3). diamidonaphthyridines (Taple 5)- ] o

The first strategy, requiring the least number of synthetic  Although the nonsymmetric products required purification by
steps, is the monoamidation of 2,7-dichloro-1,8-naphthyridine. c0lumn chromatography, isolated yields were moderate to good.
It is reasonable to assume that the second amidation of 1€ introduction of bulky side groups, however, led to a
dichloronaphthyridine is slower than the first amidation because, décrease in yield, and more catalyst had to be used (entrigps 1
after the substitution of the first chloro substituent, the reactivity AS found previously, functional groups could be introduced in
is lowered by the weaker electron-withdrawing amide substitu- 900d Yields (entries-46). Furthermore, no olefin isomerization
ent. Therefore, the catalytic amidation of the dichloro derivative Was detected at catalyst loadings lower than 2 mol % (entry 4).
with 1 equiv of 2-ethylhexanamide was examined (Table 3).  All of these compounds are quite prone to acidic or basic

Although conversion is quantitative with h when 1.0 equiv ~ hydrolysis as a result of the electron-poor character of the
of amide is used, it is evident that the second amidation Naphthyridine core, which makes the carbon in the amide
competes with the first. This is expressed in the mono- to carbonyl more electrophilit’ Therefore, a 2-ethylpentybra
diamido- ratio being quite small (entry 1). A decrease in tert-butyl S|ple chain was mtroduced to de_crease the sensitivity
temperature results in an increase of this ratio; however, it also t0 hydrolysis. In addition, these side chains also enhanced the
results in a decrease in conversion (entries 2 and 3). Although
the conversion increased slightly by using THF and DMF at _ (17) (a) Raposo, M. M. M.; Pereira, A. M. B.; Oliviera-Campos, A. M.
60 °C (entries 4 and 5), the difficulty of removing DMF from Q?_%ﬁf‘vfi‘ggjbz-mvo?- /fhhﬂ Rgiéfggﬁoilgeéﬁggag?:v g"n“g
the reaction mixture makes 1,4-dioxane at°80the preferred 1997 354. pos AW Fe o S SYNOp:
solvent. Finally, a good product to side-product ratio was  (18) A full study on this subject will be reported elsewhere.

ethyl-Slactate, also reacted with dichloronaphthyridine in high
yield (entry 4). A strong advantage of the catalytic route, next
to the high yield of amidation, is that purification by column
chromatography of the crystallizable products (entries 2 and 4)
is not necessary.

Next, we examined the synthesis of nonsymmetric naphthy-
ridines. The introduction of functional groups on one side of
the compound would open up the possibility to functionalize
various other organic compounds with Napy groups. Nonsym-
metric naphthyridines have been prepared previously by the
nonsymmetric hydrolysis of Napy to a 7-amino-2-amido-1,8-
naphthyridine derivativé$ A subsequent reaction with an acid
chloride yields a nonsymmetric diamide derivative in moderate
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TABLE 5. Pd-Catalyzed Amidation of TABLE 6. Pd-Catalyzed Amidation of
7-Acetamido-2-chloro-1,8-naphthyridine 7-Amido-2-chloro-1,8-naphthyridine?
Pd(OAc), P PP Pd(OAc), P
Z N o] Xantphos o] o] o Xantphos 0] (0]
3 |- QN ; |- L1
K,CO. K,CO.
AN e HZNJ\R — )J\N SNSN NJ\R RN S S HZNJ\R' —= R)J\N SNSN N/U\R‘
H 1,4-dioxane, reflux H H H 1,4-dioxane, reflux H H
entry product mol% Pd time(h) yld(%) entry product mol% Pd time(h) yld(%)

2 [o)
o N 0 |
| 1 J:I\/L 4.0 16 89
1 )Lumﬂ)k(\A 1.4 18 66 A/)/E” NN H)kl\A/\
o ZN o]

AP °
]
~F o 3 A/))Lumﬂ ogoe 1110 85

‘ N N
4 )l\u N N )l(v);\ 1.0 20 88 H H s
o A 0
o Ay o 5 s 1.3 20 54
S Vo s 1< JPPI SRR
H H 6
° Y ¢ a8 Reaction conditions: 7-amido-2-chloro-1,8-naphthyridine (1 equiv),
6 P NENPN o 40 24 76 amide (1.2 equiv). L/Pd= 2.0, and kCQO; (1.4 equiv) in refluxing 1,4-
NN NJ\/\/\OW o dioxane (0.26:0.25 M).
aReaction conditions: 7-acetamido-2-chloro-1,8-naphthyridine (1 equiv),
amide (1.2 equiv), L/Pd= 2.0, and KCO; (1.4 equiv) in refluxing 1,4- Experimental Section
dioxane (0.26-0.25 M). ® Pc(dba) was used in combination with €303
(1.4 equiv). General Procedure for the Symmetric Pd-Catalyzed Ami-

dation of 2,7-Dichloro-1,8-naphthyridine with Primary Amides
(Tables 1 and 2).A Schlenck tube was charged with Pd catalyst,

solubility of the derivatives. Pd-catalyzed amidation reactions ligand (L/Pd= 2.0~3.0), inorganic base (2 equiv), 2,7-dichloro-

on these 2-chloro-1,8-naphthyridine derivatives are Summanzed1,8-naphthyridine (1 equiv), primary amide (2 equiv), and 1,4-

n T"?‘b'e 6. . . ) dioxane. The Schlenck tube was capped, evacuated, and back-filled
Slightly higher yields were obtained when 7-(2-ethyl)- \ith Ar three times. While still under Ar, it was immersed into a
hexanamido-2-chloro-1,8-naphthyridine was used as the halide100°C oil bath. After stirring for 424 h, the mixture was cooled,

instead of the acetamido derivative (entries 1 and 2). This canfiltered over diatomaceous earth, and evaporated in vacuo.

be rationalized either by its greater solubility or by the decom-  General Procedure for the Nonsymmetric Pd-Catalyzed

position of the acetamido derivatives on silica gel. The asym- Amidation of 2,7-Dichloro-1,8-naphthyridine with Primary

metric TBDMS-protected alcohol-containing naphthyridine was Amides (Table 4).A Schlenck tube was charged with Pd catalyst,

obtained in good yield, and in contrast to its symmetric analogue, ligand (L/Pd= 2.0-3.0), inorganic base (1.4 equiv), 2,7-dichloro-

it was readily soluble in apolar solvents such as toluene and 1,8-naphthyridine (1 equiv), primary amide (0.9 equiv), and 1,4-

pentane (entry 3). In contrast to all previously isolated com- dioxane. The Schlenck tube was capped, evacuated, and back-filled

pounds, the benzyl-carbamate-protected 6-amino-hexanamido V!t Ar three times. While still under Ar, it was immersed into an

naphthyridine was isolated as an oil (entry 4). Finally, a 80°C oil bath. After stirring for 8 h, the mixture was cooled, filtered
. : ' 7 over diatomaceous earth, and evaporated in vacuo.

moderate yield was obtained when 2-ethylhexanamide was General Procedure for the Pd-Catalvzed Amidation of

reacted with 7ert-butyl-2-chloro-1,8-naphthyridine (entry 5). Y

. . D 7-Amido-2-chloro-1,8-naphthyridine with Primary Amides
In conclusion, a general palladium-catalyzed amidation of (tapjes 5 and 6).A Schlenck tube was charged with Pd catalyst,

2-chloro- and 2,7-dichloro-1,8-naphthyridines was developed jigand (L/Pd= 2.0), K,CO; (1.4 equiv), corresponding 7-amido-
using Pd(OAc) as the catalyst, xantphos as the ligangCRx 2-chloro-1,8-naphthyridine (1 equiv), primary amide (1.2 equiv),
as the base, and 1,4-dioxane as the solvent. Because a weakind 1,4-dioxane (0.260.25 M). The Schlenck tube was capped,
base is used in this procedure, functional groups are incorporatecevacuated, and back-filled with Ar three times. While still under
easily. Furthermore, introducing branched side chains not only Ar, it was immersed into a 108C oil bath. After stirring for 16-
increases stability toward hydrolysis but also enhances solubility 24 h. the mixture was cooled, filtered over diatomaceous earth,
of the naphthyridine derivatives. The simplicity and functional- @nd evaporated in vacuo.

group tolerance make this an attractive method for synthesizing _

Napy-functionalized molecules that can be used in many aspects  Acknowledgment. We thank Dr. Xiaohua Huang and Prof.
of the self-assembly of discrete structures as well as supramo-Stephen L. Buchwald for helpful suggestions and STW and CW/
lecular copolymers. Significant differences in reactivity between NWO for financial support.

2-chloro-7-amido and 2,7-dichloro-1,8-naphthyridines allow the

synthesis of monoamidonaphthyridines with good selectivity, ~ Supporting Information Available: Detailed experimental
but as a result of the similar chromatographic behavior of the _procedures and the characterl_zatlon of each compound. This material
monoamido and diamidonaphthyridines, isolated yields of the is available free of charge via the Internet at http://pubs.acs.org.
monoamidonaphthyridines are poor to moderate. JO051864B
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