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The efficient synthesis of a variety of substituted 2-aryl-2,3-
dihydro-1H-perimidines using Zn-catalysis is reported. A
series of 2,3-dihydroperimidines with various functional
groups have been isolated in high yield by simple filtration
from the reaction mixture. The new compounds have been
fully characterized by spectroscopic and spectrometric analy-
ses and in some cases also by X-ray diffraction. The synthetic
approach was subsequently also tested for di-, tri-, and tetra-

(salicyl)aldehyde reagents and afforded the corresponding
multi-perimidines in good yields. In the present studies also
an unexpected bis(2,3-dihydro-1H-perimidine) decomposi-
tion product has been identified. The current approach
underlines the simplicity of creating a series of perimidines
which may be post-altered by using the functional group di-
versity introduced through the aldehyde reagents.

Introduction

Perimidines(!! are tricyclic heterocycles consisting of a di-
hydropyrimidine ring ortho- and peri-fused to a naphtha-
lene fragment. These structures have been shown to be
interesting candidates for biological activity studies and
find widespread application in industry, agriculture and
medicine.”l A generally applied synthetic route towards per-
imidines comprises the reaction of 1,8-diaminonaphthalene
with a carbonyl compound such as carboxylic acids, anhy-
drides, acid halides, ketones or aldehyde reagents.’l In the
latter case 2,3-dihydro-1H-perimidines are produced which
can be easily converted to perimidines by dehydrogenation.
The preparation of (2,3-dihydro-1H-)perimidines has been
subject of many investigations using Lewis acid promoted
reactions or other methods.®! Although aryl-function-
alized 2,3-dihydro-1H-perimidines have been known for
quite some time, their corresponding derivatives con-
structed from salicylaldehyde reagents remain remarkably
unexplored. Properly functionalized salicylaldehydes would
allow post-functionalization of the perimidine structure
and/or combination with other scaffolds by coupling pro-
cedures to give rise to new (multi-)perimidines with poten-
tially interesting properties relevant for pharmaceutical ap-
plications. On the other hand, recent literature has wit-
nessed the communication of various multi-perimidinal sys-
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tems that find use as ligand scaffolds for catalytically active
complexes,'® as convenient “stoppers” of supramolecular
systems such as [2]- and [4]rotaxanes,’! and as fragments of
N-salicylideneaniline structures.®!

We here report a versatile Zn-mediated approach towards
a small library of functionalized 2-aryl-2,3-dihydro-1H-per-
imidines with ample scope that is among the mildest and
most efficient methods reported to date. Additionally, we
report on various multi-2,3-dihydro-1H-perimidinal sys-
tems that can also easily be obtained from di-, tri- and
tetra-aldehyde precursors.

Results and Discussion

Our interest in using 1,8-diaminonaphthalene as a scaf-
fold originates from the studies we have undertaken to ex-
plore various salen structures as versatile building blocks
for new materials® and supramolecular structures.'” We
are particularly attracted to diamino-aryl scaffolds that are
able to induce a planar geometry around the ligated metal
ion, and have reported on the unusual properties of Zn-
centred salphen complexes [salphen = N,N’-salicylidene-
1,2-diaminophenyl].l''] We envisioned that 1,8-diaminona-
phthalene would be a useful starting point for the creation
of other types of geometrically planar ligands that, upon
ligation of Zn ions, should be able to amplify the arsenal of
intriguing structures potent as a molecular building block.
Molecular modelling studies!'? revealed that indeed a
rather planar geometry may be obtained and therefore we
set out to prepare the corresponding salen complex derived
from 1,8-diaminonaphthalene using conditions that have
previously been proven to be successful for salphen deriva-
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tives.!131 Combination of 2 equiv. of 3,5-di-zert-butylsalicyl-
aldehyde with 1,8-diaminonaphthalene 1 and an excess of
7Zn(0OAc),2H,0 in MeOH (see Exp. Sect. and Scheme 1)
gave a fast precipitation of a white solid. This solid was first
analyzed by '"H NMR spectroscopy ([DgJacetone solution)
and showed a single, pure compound with a resonance
pattern that could not be associated with a Zn(salen) com-
plex. Typical peaks at 6 = 6.20 and 5.75 ppm (2:1 integral
ratio) were observed that indicated the formation of a dis-
tinct species. Closer inspection of the NMR spectrum and
mass spectroscopic data confirmed the isolation of 2-(2-hy-
droxy-3,5-di-tert-butylphenyl)-2,3-dihydro-1 H-perimidine
(2, Scheme 1) in 48% yield. The selective formation and iso-
lation of 2 was further supported by X-ray diffraction
(XRD) analysis (Figure 1).

CHO
OH
H,N  NH
2 2 F{2 F{1
OO Zn(OAc),2H,0
1 MeOH, r.t.
F{1 F{Z
2:R'=RZ2=1Bu 9. R'=H;R%2=Br
HO 3 R'=Bu;R2=H 10:R'=H; RZ=COOH
4R'=H;R2=Bu  11: R'=OMe; R? = allyl
HN™ "NH 5 R'=R2=Cl 12:R'=Me; R2=H
6. R'=Br;R2=H 13:R'=R%Z=H
OO 7:R'=allyl; RZ=H  14: Aryl = 2-hydroxynaphthyl
8 R'=R?=NO,

Scheme 1. Synthesis of 2,3-dihydro-1H-perimidines 2-14 via a Zn-
mediated procedure.

C9

8\ 7 c10

Figure 1. Molecular structure for 2 determined by XRD with the
adopted numbering scheme; co-crystallized solvent molecules and
H-atoms are omitted for clarity.'4]

From the reaction described above a second fraction of
product was also isolated but proved to be impure and con-
tained, besides 2, another compound (2b) with an NMR
pattern having characteristic peaks a 13.94 and 9.08 ppm
(Supporting Information). These chemical shifts pointed to
the formation of an imine species and fortunately this com-
ponent selectively crystallized from the NMR solvent mix-
ture ([DgJacetone/[Dg]DMSO). The result of these XRD
4824
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studies is shown in Figure 2. The 1,5-substitution of the two
salicylidene groups in 2b probably originates from an impu-
rity (i.e., 1,5-diaminonaphthalene) in the starting material
1,8-diaminonaphthalene.['”!

C12a
Cl4a

C15a

Figure 2. Molecular structure for 2b (minor product) determined
by XRD with the adopted numbering scheme; co-crystallized sol-
vent molecules and H-atoms are omitted for clarity.'4]

The synthesis of 2 was then probed with and without
the presence of a catalytic amount of Zn(OAc),-2H,O (8-
10 mol-%) and with a slight excess of salicylaldehyde rea-
gent. The isolated yield in the presence of Zn catalyst
proved to be significantly higher at different stages of the
reaction (Scheme 2, scale: 4 mmol of 1,8-diaminonaphth-
alene using 1.2 mol equiv. of salicylaldehyde). The simple
isolation of compound 2 prompted us to investigate the
scope of this reaction in more detail. We therefore screened
a number of salicylaldehyde reagents for the preparation
of a series of substituted 2-aryl-2,3-dihydro-1H-perimidines
(Scheme 1, 2-14) with the use of Zn(OAc),2H,O as cata-
lyst. In particular, salicylaldehydes with functional groups
that allow for post-modification were utilized and the re-
sults of this screening are summarized in Table 1.

Isolated yield of compound 2 in time

Scheme 2. Time-dependent isolated yield in the presence (lane 1)
and absence (lane 2) of Zn(OAc),-2H,0.

Both apolar, aliphatic as well as distinct polar groups can
be readily introduced in the perimidine structure
(Table 1).1'81 With the exception of 11, all isolated yields are
beyond 70%. It should be noted that for the majority of
the cases simple filtration of the reaction mixture afforded
the pure product in high yield. In some cases the isolation
of the product was carried out by concentration and/or
cooling of the reaction mixture. The products 6 and 9 (the

Eur. J. Org. Chem. 2010, 4823-4831
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Table 1. Synthesis of various substituted 2-aryl-2,3-dihydro-1H-
perimidines 2-14 and 'H and '3C{'H} NMR spectroscopic data
for the aryl-CH fragment.

= Aryl group
l,.—"R1 777777 ul‘;{"[\\ +
HN NH
Aryl group vieldldl  sucmlbl  sclbl
[%] [ppm] [ppm]
tBu tBu
2 HOD/ 82 5.75 71.01
tBu I
3 HOD 77 5.48 70.62
tBu
4 HO/©/ 78 5.59 68.09
Cl ' Cl
5 Hoj©/ 85 5.67 61.98[c]
Br:
[d] [c]
6 HOD 99 5.58 64.02
o
7 m 76 5.49 67.39¢]
O.N NO,
[c]
8 HOD/ 83 6.04 60.57
Br
[c] [c]
9 HO/©/ 92 5.63 60.09
‘ COOH
C C
10 HO/©/ 85 5.66°] 60.28[¢]
MeO. =
C
11 HOD/\/ 66 5.78 60.91[¢]
12 HOQMe 79 5.48 67.52[d]
13 HO/© 72 5.651¢] 60.891°]
14 HO 76 6.46 62.53¢]

'
'

[a] Isolated yield. [b] NMR spectroscopic data recorded in [Dgl-
acetone unless stated otherwise. [c] Recorded in [Dg]DMSO. [d] Re-
corded in 90:10 v/v [Dg]acetone/[Dg] DMSO. [e] Recorded in 70:30
v/v [Dglacetone/[Dg] DMSO.

brominated derivatives) behaved completely different. While
compound 6 was isolated in nearly quantitative yield after
one single filtration, the isolation of its isomeric 9 proved
to be complicated when an excess of salicylaldehyde reagent
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was used. Therefore, the synthesis of 9 was finally carried
out with equimolar amounts of 1,8-diaminonaphthalene
and 5-bromosalicylaldehdye and the product was isolated
through precipitation of the product by addition of water
to the reaction mixture.

Although the reactions of Table 1 were not followed in
time, there are strong indications that the products are
formed much faster than the experimental conditions indi-
cate. For instance, the syntheses of 5 (30 min reaction time,
85% yield) and 6 (5 min reaction time, 99% yield) suggest
that 2,3-dihydro-1H-perimidine formation might indeed be
a fast process and the use of stoichiometric amounts of sali-
cylaldehyde (see 9) should be sufficient to reach full conver-
sion of the starting materials. All compounds showed 'H
and '3C{'H} consistent with their structures: the data of
the characteristic aryl-CH fragment is listed in Table 1. The
structure for 12 was also determined by XRD (Figure 3).

Figure 3. Molecular structure for 12 determined by XRD with the
adopted numbering scheme; co-crystallized solvent molecules and
H-atoms are omitted for clarity. Note that only one of the indepen-
dent molecules in the unit cell is shown.[4l

As the 2,3-dihydro-1H-perimidine compounds 2-14
(Table 1, Scheme 1) are easily obtained, we then focused on
more challenging substrates such as 2-hydroxyisophthal-
aldehyde 15 and previously reported di-salicylaldehyde 16
(Scheme 3).I'71 Using the same synthetic methodology, the
bis(2,3-dihydro-1H-perimidine) compounds 17 and 18 were
isolated in 94% and 85% yield, respectively. The identity of
17 and 18 could be simply deduced from the NMR spectro-
scopic data through the diagnostic integral ratio (1:4:2 for
17 and 2:4:2 for 18) between the OH, the NH and aryl-CH
groups, and the ESI(—)-MS data. The proposed structure
for 17 was also supported by XRD (Figure 4).[18]

The synthesis of 20 from known trialdehyde 1711 proved
to be more cumbersome (Scheme4). Our initial intent
failed due to precipitation of partially substituted 17 as
identified by both NMR and MS analysis. We then used a
more dilute reaction mixture and short heating time to re-
flux temperature in order to prevent precipitation of both
the tri-aldehyde reagent as well as incompletely substituted
17 at an early stage of the process. Much to our surprise we
discovered the formation of bis(2,3-dihydro-1H-perimidine)
21 as the major isolated product under these conditions.
Compound 21 has two 2,3-dihydro-1H-perimidine frag-
ments but surprisingly comprises a protonated central aryl
unit instead of the expected, unreacted aryl-CHO group.
4825
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Scheme 3. Synthesis of bis(2,3-dihydro-1H-perimidines) 17 and 18 using dialdehydes 15 and 16.

Figure 4. Molecular structure for 17 determined by XRD with the
adopted numbering scheme; co-crystallized solvent molecules and
H-atoms are omitted for clarity.'4]

The isolation of 21 was fully supported by NMR and mass
spectrometric analyses.?”) For instance, the 3*C{'H} NMR
spectrum recorded for 21 did not show the characteristic
aldehyde carbon around 190 ppm and displayed one carbon
peak less than would be expected for the bis(2,3-dihydro-
1 H-perimidine) product having the aldehyde function still
intact. An alternative synthesis of 20 was then probed by
using DMSO as co-solvent (see Exp. Sect.). Under these
latter conditions a homogeneous mixture results at the be-
ginning of the reaction, after which rapidly a solid starts to
precipitate. The identity of this precipitate was established
with NMR and MS and the product turned out to be the
mono-2,3-dihydro-1 H-perimidine 20a (61% isolated yield,
Scheme 3). From the mother liquor a second fraction was
isolated and this was analyzed as the tris(2,3-dihydro-1H-
perimidine) 20b (14 % isolated yield, Scheme 3). These find-
ings emphasize the low solubility of the intermediate struc-
tures in the conversion 19— 20b. Crystals of 20b could be
obtained from DMSO/Et,0O, and the structure (Figure 5)
comprises the three perimidine units in a non-planar ar-
rangement around the aromatic core.”!! To the best of our
knowledge, solid-state structures of tri-perimidines have not
been reported to date.
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CHO
HO OH HoN  NH, N NH
HO OH
OHC CHO MeOH/DMSO
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19 OH
OO cat. Zn(OAc)y2H,0 20a
MeOH +
99 g

Scheme 4. Use of trialdehyde 19 for the synthesis of 20a, 20b and
21.

We then also investigated the possibility to create multi-
perimidine structures supported by calixarenes by treatment
of known tetraformylcalix[4]arene 221>2! with an excess of
1,8-diaminonaphthalene in THF (Scheme 5). This pro-
cedure afforded calix[4]-perimidine 23 in 55% isolated yield.
The structure of 23 was fully supported by NMR analysis
showing only one pattern for the calixarene scaffold and
perimidine fragments, with a correct integral ratio. The pro-
posed structure of 23 was further supported by MALDI-
TOF mass spectrometry.
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Figure 5. Molecular structure for 20b determined by XRD with the
adopted numbering scheme; co-crystallized solvent molecules, H-
atoms and disorders are omitted for clarity.

CHO
(Duff)
HMTA (excess)
opr TFA, reflux OPr
22
\THF, rt.
HoN - NH,

H
gy
S

Scheme 5. Use of calixarene 22 in the synthesis of tetrakis-perimid-
ine 23.

The calixarene structure 23 comprises a set of eight NH
fragments that might be of use as hydrogen bond partners.
Recently, deep cavity calix[4]arenes appended on the upper
rime with four 1H-phenanthro[9,10-d]imidazol-2-yl groups
were reported by de Mendoza and co-workers,>’l and they
showed that the cavity of these systems can be stabilized
by hydrogen bonding to suitable H-acceptors. Since these
calixarene structures are potentially useful in molecular re-
cognition processes and catalysis, compound 23 may form
a good starting point for achieving these objectives.

Conclusions

Here we present a general synthetic method for
2-aryl-substituted 2,3-dihydro-1H-perimidines employing
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Zn(OAc),2H,0 as catalyst. The procedure involves the use
of salicylaldehydes equipped with various functionalities
that may be useful in further synthesis. The developed pro-
tocol has also been proven to be successful for the synthesis
of various bis(2,3-dihydro-1H-perimidines) such as 17 and
18. In the case of tri-aldehyde 19 as reagent we have en-
countered an unusual product, viz. bis(2,3-dihydro-1H-per-
imidine) 21 that is believed to result from a cleavage of one
aryl-C(perimidine) bond within 20b. An alternative syn-
thetic approach afforded both the mono- as well as tris-
(2,3-dihydro-1 H-perimidine) compounds 20a and 20b, and
the isolation of the mono-, di- and tris(2,3-hydro-1H-per-
imidines) derived from 19 shows the synthetic versatility of
this interesting scaffold. The preparation of tetrakis-per-
imidine 23 having a calix[4]Jarene support shows that multi-
perimidines are easily accessed. This latter compound has
an array of NH donors potentially useful to create a molec-
ular receptor. Studies towards the use of this (23) and other
multi-perimidinal compounds as hydrogen-bond donors in
recognition events are in progress.

Experimental Section

General Information: All manipulations were done in air without
any necessary precautions. All reagents [1,8-diaminonaphthalene,
all salicylaldehydes, 2-hydroxyisophthalaldehyde, Zn(OAc),2H,0O
and solvents] were commercially purchased and used as received.
The NMR spectra were recorded on a Bruker 400 MHz spectrome-
ter, the mass spectral measurements and X-ray analyses were per-
formed by the Research Support Unit from ICIQ, and the elemen-
tal analyses were obtained from the University of Santiago de
Compostela (Spain), Unidad de Analisis Elemental.

2-(3,5-Di-tert-butyl-2-hydroxyphenyl)-2,3-dihydro-1 H-perimidine
(2): To a solution of 1,8-diaminonaphthalene (0.59 g, 3.73 mmol)
in MeOH (20 mL) was added a solution of 3,5-di-zerz-butylsalicyl-
aldehyde (1.08 g, 4.61 mmol) dissolved in MeOH (10 mL). Then
solid Zn(OAc),-2H,0 (71.6 mg, 0.326 mmol, 8.7 mol-%) was added
and the mixture stirred at room temperature for 18 h. In due
course, a precipitate was noted which was collected by filtration
after 18 h and dried. Off-white solid, yield 1.15 g (3.07 mmol,
829%). Crystals were obtained from hot CH;CN and also from
MeOH. Only in the latter case the crystals proved to be suitable
for X-ray diffraction. "H NMR (400 MHz, [DgJacetone): 5 = 9.09
(s, 1 H, OH), 7.36 (d, *J = 2.4 Hz, 1 H, ArH), 7.22-7.29 (m, 4 H,
ArH), 7.18 (d, 4J = 24Hz, 1 H, ArH), 6.78 (d, 3J = 7.0, 4J =
1.2 Hz, 2 H, ArH), 6.20 (br. s, 2 H, NH), 5.75 (s, 1 H, Ar-CH),
1.42 [s, 9 H, C(CH3)s], 1.30 [s, 9 H, C(CH3);] ppm. *C{'H} NMR
(100 MHz, [Dglacetone): 6 = 155.03, 143.56, 141.48, 137.00, 135.90,
127.72, 125.58, 125.28, 124.02, 118.70, 114.99, 107.57, 71.01, 35.78,
34.84, 32.05, 30.17 ppm. ESI(+)-MS (MeOH): m/z = 771.4 2M +
Na)* (caled. 771.5), 397.2 [M + Na]* (caled. 397.2), 375.2
[M + HJ* (caled. 375.2). CsH30N,O-CH;CN (415.57): caled. C
78.03, H 8.00, N 10.11; found C 77.91, H 8.20, N 9.61.

Synthesis of 2 without Zn Catalyst: To a solution of 1,8-diamino-
naphthalene (0.51 g, 3.22 mmol) in MeOH (20 mL) was added a
solution of 3,5-di-zerz-butylsalicylaldehyde (0.90 g, 3.84 mmol) dis-
solved in MeOH (10 mL). The mixture was stirred at room tem-
perature for 18 h. In due course, a precipitate was noted which was
collected by filtration after 18 h and dried; yield 0.78 g (2.08 mmol,
65%). Spectroscopic features are as reported above.
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2-(3-tert-Butyl-2-hydroxyphenyl)-2,3-dihydro-1 H-perimidine (3): To
a solution of I,8-diaminonaphthalene (0.61 g, 3.86 mmol) in
MeOH (20 mL) was added a solution of 3-fert-butylsalicylaldehyde
(0.77 g, 4.32 mmol) dissolved in MeOH (10 mL). Then solid
Zn(OAc),2H>0 (72.7 mg, 0.331 mmol, 8.6 mol-%) was added and
the mixture stirred at room temperature. The off-white solid that
precipitated in due course was collected by filtration after 18 h and
dried (fraction 1: 352.8 mg). A second fraction of product was ob-
tained by concentration of the mother liquor to 15 mL (fraction 2:
588.3 mg); total yield 941.1 mg (2.96 mmol, 77%). 'H NMR
(400 MHz, [DgJacetone): 6 = 9.32 (s, 1 H, OH), 7.22-7.30 (m, 5 H,
ArH), 7.13 (d, 3J = 7.4, *J = 1.5Hz, 1 H, ArH), 6.79 (t, 3J =
7.7Hz, 1 H, ArH), 6.77 (d, 3J = 7.0, 4J = 1.2 Hz, 2 H, ArH), 6.21
(br. s, 2 H, NH), 5.48 (s, 1 H, Ar-CH), 1.41 [s, 9 H, C(CH3);]
ppm. BC{'H} NMR (100 MHz, [D¢Jacetone): 6 = 157.50, 143.37,
137.76, 135.86, 128.91, 128.39, 127.72, 124.77, 119.42, 118.80,
114.98, 107.68, 70.62, 35.52, 30.06 ppm. ESI(-)-MS (MeOH): m/z
= 3172 (M — H) (caled. 317.2). C5;H5,N,O (318.41): caled. C
79.21, H 6.96, N 8.80; found C 79.03, H 6.96, N 8.77.

2-(5-tert-Butyl-2-hydroxyphenyl)-2,3-dihydro-1 H-perimidine (4): To
a solution of 1,8-diaminonaphthalene (0.47 g, 2.97 mmol) in
MeOH (20 mL) was added a solution of 5-fert-butylsalicylaldehyde
(0.62 g, 3.48 mmol) dissolved in MeOH (10 mL). Then solid
Zn(OAc),2H,0 (55.5 mg, 0.253 mmol, 8.5 mol-%) was added and
the mixture stirred at room temperature. The off-white solid that
precipitated in due course was collected by filtration after 18 h and
dried (fraction 1: 527.3 mg). A second fraction of product was ob-
tained by cooling the concentrated mother liquor (15mL) to
-25°C (fraction 2: 207.9 mg); total yield 735.2 mg (2.31 mmol,
78%). '"H NMR (400 MHz, [D¢Jacetone): § = 8.54 (s, 1 H, OH),
7.44 (d,*J = 2.5Hz, 1 H, ArH), 7.29 (d, 3J = 8.5, 4/ = 2.6 Hz, 1
H, ArH), 7.22-7.26 (m, 2 H, ArH), 7.17 (d, 3J = 8.3, *J = 0.9 Hz,
2 H, ArH), 6.79 (d, 3J = 8.5Hz, 1 H, ArH), 6.71 (d, 3J = 7.3, 4J
= 1.0Hz, 2 H, ArH), 6.05 (br. s, 2 H, NH), 5.59 (s, | H, Ar-CH),
1.28 [s, 9 H, C(CH;3);] ppm. "*C{'H} NMR (100 MHz, [Dg]-
acetone): J = 155.50, 143.80, 142.59, 135.92, 127.71, 127.69, 127.04,
124.95, 118.20, 116.86, 114.78, 107.04, 68.09, 34.66, 31.95 ppm.
ESI(-)-MS (MeOH): m/z = 3172 (M - H)  (caled. 317.2).
C5HoN,0 (318.41): caled. C 79.21, H 6.96, N 8.80; found C
78.94, H 6.96, N 8.78.

2-(3,5-Dichloro-2-hydroxyphenyl)-2,3-dihydro-1 H-perimidine (5): To
a solution of 1,8-diaminonaphthalene (0.49 g, 3.10 mmol) in
MeOH (35 mL) was added a solution of 3,5-dichlorosalicylalde-
hyde (0.75 g, 3.93 mmol) dissolved in MeOH (15 mL). Then solid
Zn(0OAc),-2H,0 (57.3 mg, 0.261 mmol, 8.4 mol-%) was added and
the mixture stirred at room temperature. Instantaneously an off-
white precipitate was formed which was collected after 30 min by
filtration (fraction 1: 584.9 mg). A second fraction of the product
was obtained by concentration of the mother liquor to 15 mL (frac-
tion 2: 286.4 mg); total yield 871.3 mg (2.63 mmol, 85%). '"H NMR
(400 MHz, [Dglacetone): 6 = 9.64 (br. s, 1 H, OH), 7.45 (d, *J =
2.4 Hz, 1 H, ArH), 7.40 (d, *J = 2.4 Hz, 1 H, ArH), 7.24-7.31 (m,
4 H, ArH), 6.75 (d, 3J = 7.0, *J = 0.9 Hz, 2 H, ArH), 6.27 (br. s,
2 H, NH), 5.67 (s, 1 H, Ar-CH) ppm. 3C{'H} NMR (100 MHz,
[Dg]DMSO): 6 = 150.62, 142.25, 134.30, 130.89, 128.71, 127.40,
126.93, 123.11, 121.86, 116.25, 112.62, 105.33, 61.98 ppm. ESI(-)-
MS (MeOH): m/z = 329.0 (M — H) (calcd. 329.0). C;7H>,CILN,O
(331.20): caled. C 61.65, H 3.65, N 8.46; found C 61.52, H 3.62, N
8.19.

2-(3-Bromo-2-hydroxyphenyl)-2,3-dihydro-1 H-perimidine (6): To a
solution of 1,8-diaminonaphthalene (0.25 g, 1.58 mmol) in MeOH
(15 mL) was added a solution of 3-bromo-salicylaldehyde (0.35 g,
4828
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1.74 mmol) dissolved in MeOH (5 mL). Then solid Zn(OAc),
2H,0 (33.5 mg, 0.153 mmol, 9.7 mol-%) was added and the mix-
ture stirred at room temperature for 5 min. The precipitate that had
formed was collected by filtration and dried. Off-white solid, yield
535.0 mg (1.57 mmol, 99%). '"H NMR (400 MHz, [DgJacetone +
10% [Dg]DMSO): 6 = 7.54 (d, 3J = 8.0, “J = 1.6 Hz, 1 H, ArH),
743 (d,3J =17.6,% =1.5Hz, 1 H, ArH), 7.22 (t, 3/ = 7.8 Hz, 2
H, ArH), 7.14 (d, 3J = 8.3, *J = 0.9 Hz, 2 H, ArH), 6.85 (t, 3J =
7.7Hz, 1 H, ArH), 6.67 (d, 3J = 7.3, J = 0.9 Hz, 2 H, ArH), 5.58
(s, 1 H, Ar-CH) ppm. Both the NH as well as the OH protons are
not observed. *C{'H} NMR (100 MHz, [Dg]DMSO): 6 = 152.70,
142.47, 134.31, 132.88, 128.68, 128.47, 126.90, 120.85, 116.46,
112.91, 110.79, 105.62, 64.02 ppm. ESI(-)-MS (MeOH): m/z =
339.0 M — H)™ (caled. 339.0). C;7H3BrN,O (341.20): caled. C
59.84, H 3.84, N 8.21; found C 59.82, H 3.84, N 8.05.

2-(3-Allyl-2-hydroxyphenyl)-2,3-dihydro-1 H-perimidine (7): To a
solution of 1,8-diaminonaphthalene (0.24 g, 1.52 mmol) in MeOH
(15mL) was added a solution of 3-allylsalicylaldehyde (0.34 g,
2.10 mmol) dissolved in MeOH (5mL). Then solid Zn(OAc),
2H,0 (30.0 mg, 0.137 mmol, 9.0 mol-%) was added and the mix-
ture stirred at room temperature for 18 h. Then the reaction mix-
ture was concentrated to 10 mL upon which a white precipitate
was formed. Filtration afforded 205.5 mg of product (fraction 1).
Cooling of the mother liquor to —25 °C afforded a second fraction
of microcrystalline product (142.5mg). Total yield 348.0 mg
(1.15 mmol, 76%). '"H NMR (400 MHz, [DgJacetone): § = 8.97 (s,
1 H, OH), 7.22-7.29 (m, 4 H, ArH), 7.15-7.17 (m, 2 H, ArH), 6.81
(t, 3J = 7.5Hz, 1 H, ArH), 6.75 (d, 3*J = 7.0, *J = 1.1 Hz, 2 H,
ArH), 6.16 (br. s, 2 H, NH), 5.97-6.07 (m, 1 H, -CH,-C(H)=CH,),
5.49 (s, 1 H, Ar-CH), 5.09 [d, 2Jag = 17.1, *J = 1.9 Hz, 1 H, one
of -CH,-C(H)=CH,], 5.01 [d, 2Jag = 10.0 Hz, 1 H, one of -CH,-
C(H)=CH,], 3.39 [d, 3J = 6.7Hz, 2 H, -CH,-C(H)=CH,] ppm.
3BC{'H} NMR (10 MHz, 70% [DgJacetone + 30% [Dg]DMSO): &
= 155.13, 143.40, 137.58, 135.16, 130.71, 128.31, 127.97, 127.25,
125.50, 119.50, 117.35, 115.68, 114.08, 106.58, 67.39, 34.28 ppm.
ESI(-)-MS (MeOH): m/z = 301.1 (M — H)  (caled. 301.1).
CyoH1gN,O (302.37): caled. C 79.44, H 6.00, N 9.26; found C
79.13, H 5.89, N 9.07.

2-(2-Hydroxy-3,5-dinitrophenyl)-2,3-dihydro-1H-perimidine (8): To
a solution of 1,8-diaminonaphthalene (0.24 g, 1.52 mmol) in
MeOH (20 mL) was added a solution of 3,5-di-nitro-salicylalde-
hyde (0.34 g, 1.60 mmol) dissolved in MeOH (10 mL). Then solid
Zn(OAc),-2H,0 (28.8 mg, 0.131 mmol, 8.6 mol-%) was added and
the mixture stirred at room temperature. Instantaneously an
orange-brown precipitate was formed which was collected after
18 h by filtration and dried; yield 441.8 mg (1.25 mmol, 83%). 'H
NMR (400 MHz, [DgJacetone): & = 8.87 (d, *J = 2.8 Hz, 1 H, ArH),
8.67 (d, *J = 2.5Hz, 1 H, ArH), 7.26 (t, 3J = 7.8 Hz, 2 H, ArH),
7.19 (d, 3J = 8.2 Hz, 2 H, ArH), 6.71 (d, 3J = 7.2 Hz, 2 H, ArH),
6.04 (s, 1 H, Ar-CH), 2.93 (br., 2 H, NH) ppm. The OH was not
observed. BC{'H} NMR (100 MHz, [D¢g]DMSO): 6 = 157.85,
141.24, 136.86, 136.16, 134.23, 133.34, 127.56, 126.97, 121.72,
116.66, 112.52, 105.79, 60.57 ppm. ESI(-)-MS (MeOH): m/z =
351.1 M - H) (caled. 351.1). C;H,N,051/3H,0 (358.31): caled.
C 56.99, H 3.56, N 15.64; found C 57.10, H 3.33, N 15.44.

2-(5-Bromo-2-hydroxyphenyl)-2,3-dihydro-1 H-perimidine (9): To a
solution of 1,8-diaminonaphthalene (0.41 g, 2.59 mmol) in MeOH
(20 mL) was added a solution of 5-bromo-salicylaldehyde (0.53 g,
2.64 mmol) dissolved in MeOH (10 mL). Then solid Zn(OAc),*
2H,0 (51.3 mg, 0.234 mmol, 9.0 mol-%) was added and the mix-
ture stirred at room temperature. After 18 h, the mixture was con-
centrated to dryness and the residue triturated with MeOH (10 mL)
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and filtered to yield 330.7 mg of a beige solid. To the mother liquor
was added distilled water (10 mL) which caused the precipitation
of a beige solid, which was collected by filtration and dried in vacuo
(486.6 mg); total yield 817.3 mg (2.40 mmol, 92%). 'H NMR
(400 MHz, [D¢]DMSO): 6 = 10.13 (br., 1 H, OH), 7.53 (d, *J =
2.5Hz, 1 H, ArH), 7.33 (d, 3J = 8.6, *J = 2.5Hz, 1 H, ArH), 7.16
(t, 3J = 7.8 Hz, 2 H, ArH), 7.00 (d, 3J = 8.0 Hz, 2 H, ArH), 6.86
(d, 3J = 8.6 Hz, 1 H, ArH), 6.60 (br., 2 H, NH), 6.52 (d, 3J =
7.3 Hz, 2 H, ArH), 5.63 (s, 1 H, Ar-CH) ppm. *C{'H} NMR
(100 MHz, [Dg]DMSO): 6 = 154.82, 142.87, 134.38, 131.59, 130.86,
129.88, 126.89, 117.71, 115.56, 112.36, 110.06, 104.65, 60.09 ppm.
ESI(-)-MS (MeOH): m/z = 339.0 (M — H)™ (caled. 339.0), 681.1
(2M — H) (calcd. 681.0). C7H3BrN,0O-1/3H,0 (347.21): caled. C
58.81, H 3.97, N 8.07; found C 58.80, H 3.65, N 7.78.

2-(5-Carboxy-2-hydroxyphenyl)-2,3-dihydro-1H-perimidine (10): To
a solution of 1,8-diaminonaphthalene (0.21 g, 1.33 mmol) in
MeOH (15 mL) was added a solution of 2-formyl-3-hydroxyben-
zoic acid (0.27 g, 1.60 mmol) dissolved in MeOH (5 mL). Then so-
lid Zn(OAc),2H,0 (24.5 mg, 0.112 mmol, 8.4 mol-%) was added
and the mixture stirred at room temperature. After 18 h the reac-
tion mixture was concentrated to 10 mL and filtered to afford a
beige solid; yield 349.3 mg (1.13 mmol, 85%). '"H NMR (400 MHz,
[Dg]DMSO): 0 = 12.46 (br.,, 1 H, COOH), 10.60 (br., 1 H, OH),
8.14 (d, *J = 2.1 Hz, 1 H, ArH), 7.79 (d, 3J = 8.5, *J = 2.2 Hz, 1
H, ArH), 7.15 (t, 3J = 7.8 Hz, 2 H, ArH), 6.99 (d, 3J = 7.7 Hz, 2
H, ArH), 6.95 (d, 3J = 8.5Hz, 1 H, ArH), 6.58 (br. s, 2 H, NH),
6.52(d,3J=17.1 Hz, 2 H, ArH), 5.66 (s, 1 H, Ar-CH) ppm. 3C{'H}
NMR (100 MHz, [Dg]DMSO): 0 = 167.76, 159.49, 143.23, 134.47,
131.05, 130.77, 127.10, 126.92, 121.91, 115.54, 115.33, 112.44,
104.65, 60.28 ppm. ESI(-)-MS (MeOH): m/z = 305.1 (M — H)
(caled. 305.1). CjgH 4N,03-3/4H,0 (319.83): caled. C 67.60, H
4.88, N 8.76; found C 68.01, H 4.38, N 8.67.

2-(5-Allyl-2-hydroxy-3-methoxyphenyl)-2,3-dihydro-1 H-perimidine
(11): To a solution of 1,8-diaminonaphthalene (0.13 g, 0.822 mmol)
in MeOH (5 mL) was added a solution of 3-methoxy-5-allylsalicyl-
aldehyde (0.16 g, 0.832 mmol) dissolved in MeOH (5 mL). Then
solid Zn(OAc),'2H,O (14.7 mg, 0.0670 mmol, 8.1 mol-%) was
added and the mixture stirred at room temperature. After 18 h the
reaction mixture was concentrated to 5 mL and cooled to 25 °C.
The beige solid that precipitated was collected by filtration and
dried; yield 181.1 mg (0.545 mmol, 66%). '"H NMR (400 MHz,
[Dg]DMSO): 6 = 7.96 (br. s, 1 H, OH), 7.21 (t, 3*J = 7.8 Hz, 2 H,
ArH), 7.11 (d, 3/ = 8.0 Hz, 2 H, ArH), 7.00 (d, *J = 1.6 Hz, 1 H,
ArH), 6.83 (d, *J = 1.8 Hz, 1 H, ArH), 6.65 (d, 3J = 7.4 Hz, 2 H,
ArH), 5.90-6.00 [m, 1 H, -CH,-C(H)=CH,], 5.86 (br. s, 2 H, NH),
5.78 (s, 1 H, Ar-CH), 5.09 [d, 2Jag = 17.0, *J/ = 1.6 Hz, 1 H, one
of -CH,-C(H)=CH,], 5.00 [d, 2Jsg = 10.2, *J = 1.0 Hz, 1 H, one
of -CH,-C(H)=CH,], 3.86 (s, 3 H, OMe), 3.31 [d, 3J = 6.7 Hz, 2
H, -CH,-C(H)=CH,] ppm. 3C{'H} NMR (100 MHz, [Dg]-
DMSO): 0 = 147.46, 143.44, 142.92, 137.91, 134.40, 129.96, 126.86,
126.75, 119.93, 115.55, 115.36, 112.49, 111.91, 104.53, 60.91, 55.99,
39.38 ppm. ESI(-)-MS (MeOH): m/z = 331.2 (M — H) (calcd.
331.1). C5HyoN,0,:1/3H,0 (338.41): caled. C 74.53, H 6.16, N
8.28; found C 74.71, H 5.86, N 8.08.

2-(2-Hydroxy-3-methylphenyl)-2,3-dihydro-1 H-perimidine (12): To a
solution of 1,8-diaminonaphthalene (0.45 g, 2.84 mmol) in MeOH
(30 mL) was added a solution of 3-methylsalicylaldehyde (0.43 g,
3.16 mmol) dissolved in MeOH (10 mL). Then solid Zn(OAc),
2H,0 (60.1 mg, 0.274 mmol, 9.6 mol-%) was added and the mix-
ture stirred at room temperature. After 18 h the reaction mixture
was filtered to furnish 525.9 mg of a microcrystalline solid. Con-
centration of the mother liquor to 10 mL afforded a second frac-
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tion (96.9 mg) of product; total yield 622.8 mg (2.25 mmol, 79%).
Crystals suitable for X-ray diffraction were obtained from MeOH.
'"H NMR (400 MHz, [D¢lacetone): 6 = 8.86 (s, 1 H, OH), 7.21—-
7.28 (m, 4 H, ArH), 7.14 (t, 3*J = 7.4 Hz, 2 H, ArH), 6.76 (t, 3J =
7.5Hz, 1 H, ArH), 6.74 (d, 3J = 7.1, 4J = 1.2 Hz, 2 H, ArH), 6.11
(br,, 2 H, NH), 548 (s, 1 H, Ar-CH), 2.20 (s, 3 H, Me) ppm.
BC{'H} NMR (10 MHz, [DgJacetone + 10% [Dg]DMSO): § =
155.31, 143.02, 134.90, 131.19, 127.42, 126.84, 125.33, 124.56,
118.85, 117.11, 113.84, 106.26, 67.52, 15.49 ppm. ESI(-)-MS
(MeOH): m/z = 275.1 (M —H) (calcd. 275.1). C1gH (N0 (276.33):
caled. C 78.24, H 5.84, N 10.14; found C 77.63, H 5.78, N 10.02.

2-(2-Hydroxyphenyl)-2,3-dihydro-1 H-perimidine (13): To a solution
of 1,8-diaminonaphthalene (0.66 g, 4.17 mmol) in MeOH (30 mL)
was added a solution of salicylaldehyde (0.62 g, 5.08 mmol) dis-
solved in MeOH (15 mL). Then solid Zn(OAc),2H,O (80.6 mg,
0.367 mmol, 8.8 mol-%) was added and the mixture stirred at room
temperature. After 18 h the reaction mixture was concentrated to
15 mL and filtered to yield 488.1 mg of product. A second fraction
(299.8 mg) was obtained from the mother liquor at room temp.
in due course; total yield 787.9 mg (3.00 mmol, 72%). '"H NMR
(400 MHz, [Dg]DMSO): 6 = 9.67 (s, 1 H, OH), 7.46 (d, 3J = 7.6,
47=1.6Hz, 1 H, ArH), 7.17 (t, 3J = 7.7, 7 = 1.6 Hz, 1 H, ArH),
7.14 (t, 3J = 7.8 Hz, 2 H, ArH), 6.98 (d, 3J = 7.6 Hz, 2 H, ArH),
6.88 (d, 3J = 8.1, %7 = 0.7Hz, 1 H, ArH), 6.83 (t, >/ = 7.4 Hz, 1
H, ArH), 6.54 (br., 2 H, NH), 6.52 (d, 3J = 7.4, *J = 0.5 Hz, 2 H,
ArH), 5.65 (s, 1 H, Ar-CH) ppm. C{'H} NMR (100 MHz, [Dg]-
DMSO): 6 = 155.45, 143.27, 134.41, 129.11, 128.41, 127.09, 126.83,
118.90, 115.44, 115.38, 112.50, 104.59, 60.89 ppm. ESI(+)-MS
(MeOH): m/z = 263.1 [M + H]" (calcd. 263.1), 285.1 [M + Na]*
(caled. 285.1). C;H14N,0-1/3H,0 (268.32): caled. C 76.10, H 5.51,
N 10.44; found C 76.44, H 5.20, N 10.22.

2-(2-Hydroxynaphthyl)-2,3-dihydro-1 H-perimidine (14): To a solu-
tion of 1,8-diaminonaphthalene (0.43 g, 2.72 mmol) in MeOH
(30 mL) was added a solution of 2-hydroxy-1-naphthaldehyde
(0.49 g, 2.85 mmol) dissolved in warm MeOH (10 mL). Then solid
Zn(0OAc),-2H,0 (49.5 mg, 0.226 mmol, 8.3 mol-%) was added and
the mixture stirred at room temperature. After 18 h the reaction
mixture was filtered to yield a first fraction (531.4 mg). Concen-
trated of the mother liquor to 10 mL and cooling to -25 °C af-
forded a second fraction (116.8 mg); total yield 648.2 mg
(2.08 mmol, 76%). '"H NMR (400 MHz, [Dg]acetone): & = 9.88 (s,
1 H, OH), 8.26 (d, 3J = 8.3 Hz, 1 H, ArH), 7.86 (t, 3*J = 7.6 Hz, 2
H, ArH), 7.47 (t, 3J = 7.7,%J = 1.1 Hz, 1 H, ArH), 7.27-7.36 (m,
6 H, ArH), 7.16 (d, 3J = 8.9 Hz, 1 H, ArH), 6.80 (d, 3J = 6.8, *J
= 1.2Hz, 2 H, ArH), 6.46 (s, 1 H, Ar-CH), 6.24 (br., 2 H, NH)
ppm. BC{'H} NMR (10 MHz, [DgJacetone + 20% [Dg]DMSO): &
= 156.16, 144.56, 135.64, 133.94, 131.22, 129.46, 128.89, 127.34,
126.58, 123.30, 119.49, 117.17, 117.10, 115.81, 114.24, 106.35,
62.53 ppm. ESI(-)-MS (MeOH): m/z = 311.1 (M — H) (calcd.
311.1). C51H6N,O (312.36): caled. C 80.75, H 5.16, N 8.97; found
C 80.30, H 5.17, N 9.09.

1,3-Bis|2,3-dihydro-1H-perimidin-2-yl]phenol (17): To a solution of
1,8-diaminonaphthalene (269.3 mg, 1.70 mmol) in MeOH (15 mL)
was added a solution of 2-hydroxyisophthalaldehyde (121.5 mg,
0.809 mmol) dissolved in MeOH (5 mL). Then solid Zn(OAc),
2H,0 (18.4 mg, 0.0838 mmol, 10.4 mol-%) was added and the mix-
ture stirred at room temperature. After 18 h the reaction mixture
was filtered to yield a beige solid (327.2 mg, 0.76 mmol, 94%). 'H
NMR (400 MHz, [DgJDMSO): 6 = 9.62 (s, 1 H, OH), 7.41 (d, 3J
= 7.6 Hz, 2 H, ArH), 7.19 (t, 3*J = 7.8 Hz, 4 H, ArH), 7.05 (d, 3J
= 7.8 Hz, 4 H, ArH), 6.88 (t, 3J = 7.6 Hz, 1 H, ArH), 6.71 (br., 4
H, NH), 6.60 (d, 3J = 7.3 Hz, 4 H, ArH), 5.65 (s, 2 H, Ar-CH)
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ppm. BC{'H} NMR (10 MHz, [Dg4]acetone + 20% [Dg]DMSO): &
= 156.02, 143.41, 135.55, 129.61, 127.97, 127.55, 119.53, 117.30,
114.10, 106.46, 65.01 ppm. ESI(-)-MS (MecOH): m/z = 429.2 (M —
H) (calcd. 429.2), 859.4 (2M — H) (calcd. 859.4). CysH,,N,4O-
2/3H,0 (442.51): caled. C 76.00, H 5.31, N 12.66; found C 75.81,
H 5.30, N 12.45.

Bis(2,3-dihydro-1H-perimidine) Compound 18: To a solution of 1,8-
diaminonaphthalene (59.7 mg, 0.377 mmol) in MeOH (10 mL) was
added a solution of dialdehyde 16'* (56.3 mg, 0.158 mmol) dis-
solved in THF (20 mL). Then solid Zn(OAc),:2H,O (8.9 mg,
0.0405 mmol, 8.9 mol-%) was added and the mixture stirred at
room temperature for 1 h. The reaction mixture was concentrated
to dryness and triturated with MeOH (10 mL) to afford, after fil-
tration, a beige solid (85.0 mg, 0.133 mmol, 85%). 'H NMR
(400 MHz, [DgJacetone + 30% [Dg]DMSO): 6 = 8.74 (br. s, 2 H,
OH), 7.17 (t, 3J = 7.8 Hz, 4 H, ArH), 7.04 (d, 3/ = 8.2 Hz, 4 H,
ArH), 7.02 (s, 2 H, ArH), 6.82 (s, 2 H, ArH), 6.60 (d, 3*J = 7.3 Hz,
4 H, ArH), 6.25 (br., 4 H, NH), 5.74 (s, 2 H, Ar-CH), 5.65 (m, 2
H, -CH=CH-), 3.77 (br. s, 6 H, OMe), 3.29 (m, 4 H, Ar-CH,) ppm.
13C{'H} NMR (100 MHz, [D¢]DMSO): 6 = 147.42, 143.51, 142.82,
134.40, 130.72, 130.21, 126.80, 126.76, 119.75, 115.35, 112.51,
111.80, 104.52, 60.86, 55.88, 38.12 ppm. ESI(-)-MS (MeOH): m/z
=635.3 (M — H) (caled. 635.3). C4oH36N,04-H,0 (654.75): caled.
C 73.38, H 5.85, N 8.56; found C 73.08, H 5.53, N 8.32.

2,3-Dihydro-1H-perimidine Derivative 20a and Tris(2,3-dihydro-1H-
perimidine) Compound 20b: To a solution of 1,8-diaminonaphth-
alene (223.5 mg, 1.41 mmol) in MeOH (30 mL) was added a hot
solution of trialdehyde 195! (90.4 mg, 0.430 mmol) in DMSO
(5 mL). Shortly hereafter a suspension was obtained which was fil-
tered to yield 20a (92.1 mg, 0.262 mmol, 61% based on 19). The
mother liquor was further stirred at room temp. and in due course
a second precipitate was obtained. This was collected by filtration
and analyzed as 20b (38.5 mg, 0.0610 mmol, 14% based on 19).

Data for 20a: 'H NMR (400 MHz, [Dg]DMSO): 6 = 9.88 (s, 2 H,
CHO), 7.57 (s, 1 H, OH), 7.14 (t, 3J = 7.8 Hz, 2 H, ArH), 7.07 (d,
3J = 8.2 Hz, 2 H, ArH), 6.46 (d, 3J = 7.2 Hz, 2 H, ArH), 5.61 (br.
s, 1 H, Ar-CH) ppm. The other two OH and NH protons were
not observed. 3C{'H} NMR (100 MHz, [Dg]DMSO): 6 = 190.75,
170.85, 147.32, 138.34, 135.04, 128.45, 122.49, 119.66, 107.73,
104.81, 92.44, 40.42 ppm. ESI(-)-MS (MeOH): m/z = 349.1 (M —
H) (caled. 349.1). HRMS (ESI-, MeOH): calcd. for C;9H3N,Os:
349.0824; found 349.0822.

Data for 20b: '"H NMR (400 MHz, [Dg]DMSO): 6 = 10.15 (s, 3 H,
OH), 7.25 (t, 3J = 7.8 Hz, 6 H, ArH), 7.18 (d, 3J = 7.6 Hz, 6 H,
ArH), 6.76 (d, 3J = 6.9 Hz, 6 H, ArH), 6.66 (s, 6 H, NH), 5.86 (s,
3 H, Ar-CH) ppm. *C{'H} NMR (100 MHz, [Dg]DMSO): § =
157.63, 142.53, 134.22, 126.81, 117.36, 113.35, 106.99, 103.15,
60.52 ppm. ESI(-)-MS (MeOH): m/z = 629.3 (M — H) (calcd.
629.3). HRMS (ESI-, MeOH): caled. for C3;oH»9NgO3: 629.2301;
found 629.2297. C39H;3oNsO5-H,0 (648.71): caled. C 72.21, H 4.97,
N 12.95; found C 72.28, H 4.77, N 12.83.

Bis(2,3-dihydro-1H-perimidine) Compound 21: To a solution of
1,8-diaminonaphthalene (211.6 mg, 1.34 mmol) in MeOH (20 mL)
was added a suspension of trialdehyde 19I'¥ (88.8 mg, 0.423 mmol)
in MeOH (20mL). Then solid Zn(OAc),2H,O (28.0 mg,
0.128 mmol) was added and the mixture shortly brought to reflux.
After cooling to room temp., the mixture was stirred for 18 h and
filtered to yield a beige solid (64.2 mg, 0.139 mmol, 33% based on
19). Subsequent fractions contained mixtures of products. 'H
NMR (400 MHz, [Dg]DMSO): 6 = 9.84 (s, 1 H, OH), 9.57 (s, 2 H,
OH), 7.22 (t, 3J = 7.8 Hz, 4 H, ArH), 7.13 (d, 3/ = 7.7Hz, 4 H,
ArH), 6.70 (d, 3J = 7.0 Hz, 4 H, ArH), 6.65 (s, 4 H, NH), 5.98 (s,
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1 H, Ar-H), 5.76 (s, 2 H, Ar-CH) ppm. 3C{'H} NMR (100 MHz,
[Dg]DMSO): ¢ = 158.28, 157.50, 142.94, 134.26, 126.72, 116.98,
113.37, 106.54, 102.86, 94.95, 60.46 ppm. ESI(-)-MS (MeOH): m/z
=461.2 (M — H) (calcd. 461.2). HRMS (ESI-, MeOH): calcd. for
C,gH, N4O5: 461.1614; found 461.1626.

Tetrakis(2,3-dihydro-1H-perimidine) Compound 23: To a solution of
tetraformylcalix[4]arene 22?1 (95.7 mg, 0.136 mmol) and 1,8-di-
aminonaphthalene (180.6 mg, 1.14 mmol) was added solid
Zn(OAc),2H>0 (20.0 mg, 0.0911 mmol). The reaction mixture was
stirred for 18 h after which '"H NMR (CDCl;) confirmed a full
conversion. Concentration in vacuo and trituration with MeOH
followed by filtration afforded an off-white solid (95.3 mg,
0.0753 mmol, 55%). 'H NMR (400 MHz, CDCls): 6 = 7.13 (s, 8
H, ArH), 7.08 (d, 3J = 6.3 Hz, 8 H, ArH), 6.98 (t, 3J = 6.2 Hz, 8
H, ArH), 6.17 (d, 3J = 5.8 Hz, 8 H, ArH), 5.22 (s, 4 H, Ar-CH),
4.59 (d, 2J = 10.5Hz, 4 H, CH 4Hx), 4.24 (br. s, 8 H, NH,), 3.98
(t, 3J = 6.0 Hz, 8 H, OCH,CH,CHj;), 3.34 (d, 2J = 10.5 Hz, 4 H,
CHuHy), 2.07 (m, 8 H, OCH,CH,CHj;), 1.10 (t, 3J = 6.0 Hz, 12
H, OCH,CH,CH3;) ppm. *C{'H} NMR (100 MHz, CDCl5): § =
157.41, 141.98, 135.57, 134.91, 134.37, 127.77, 126.79, 177.99,
113.59, 106.21, 77.45, 68.02, 31.20, 23.51, 10.54 ppm. MALBIS(+)-
MS (dctb): m/z = 1264.7 (M)* (calcd. 1264.6). HRMS (MALDI+,
dctb): caled. for [M]* (Cg4HgoNgOy): 1264.6297; found 1264.6297.

CCDC-765488 (for 2), -765489 (for 2b), -765882 (for 12), -765883
(for 17) and -776256 (for 20b) contain the supplementary crystallo-
graphic data for this paper. These data can be obtained free of
charge from The Cambridge Crystallographic Data Centre via
www.ccde.cam.ac.uk/data_request/cif.

Supporting Information (see also the footnote on the first page of
this article): Selected copies of NMR and MS spectra.
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