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A new fluorescent chemosendot, pyrene containing long chain Schiff base denain 1-
position has been synthesized. Similarly, the rexe2 andL 3 are also designed in orde!
compare the binding ability for detection of &.uThe reeptors exhibit very weak fluoresce
(@ = 0.01) due to the photoinduced electron tran@¥&fT). Upon addition of 10 equiv. of €u

the emission intensity of ligandsl andL?2 are increased 65-foldd(= 0.31) and 25eld (® =
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0.08) in CHCN/CH,CI, solvers system respectively. NMR titration experimesgctroscop
and DFT computational studies confirmed bindingruimena and sensitivity of €u
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1. Introduction

The development of selective and sensitivendsensors for the
recognition of cations and anions of biologicalenesst has been a
subject of current research in recent years gibe they play an
important role in many environmental and biologipabcesse$™*
Amongst the various essential metal ions in thedmivody, copper
is the third most abundant transition metal ion. izpas a catalytic
cofactor, plays a crucial role for a variety of aleenzymes
including superoxide dismutase, cytochrome oxidase tyrosinase.
However, if excessive amounts are ingested, expdsua high level
of copper may result in neurodegenerative diseasesis involved
in the production of reactive oxygen specieBurthermore, in
addition, high levels of ingested copper causestrgagestinal
disturbance even when present for a short peridionaf, whilst over
longer periods, liver or kidney damage may alsoun®cThus
although copper is essential for life, it can ateo highly toxic to
organisms. For these reasons®'da one of the most frequently
studied metal ions of the first row transition nieta the area of
chemosensors. 8 Beside this, Ctl has the highest formation
constant with ligands which contain oxygen or mjgo donor
atoms’ Therefore, the development of highly selectivencbgsensors
for the copper ion in the presence of various meta is attracting

* Corresponding author. Fax: +81 952 28 8548; elmdilress: yamatot@cc.saga-u.ac.jp
(T. Yamato).

growing interest. Of the sensors reported to-dsgeeral advantages
for fluorescent chemosensors over other methods baen noted.
These include their sensitivity, specificity anglréme monitoring
with a fast response tint8. Although fluorescent chemosensors for
the copper ion have been widely investigdtethere are still only
some examples of “off-on” sensdfsAs CU* is a fluorescence
quencher, owing to its paramagnetic nafdremost fluorescent
sensors bind CGii by the fluorescence quenching process which
involves a charge-, or energy-transfer mecharfsiluorescence
quenching is unfavourable for a high signal ougmd also hampers
the temporal separation of spectroscopically sindtamplexes with
time-resolved fluorometr}? Considering this factor, Yoon et al.
have synthesized a highly selective and ratiométfieon’ sensor,
namely a rhodamine-pyrene derivative forCdetection®

Many fluorescence mechanisms have also beanmtegpbased on
photoinduced electron transfer (PET), intermolecalkarge transfer
(ICT), excited state intramolecular proton trangtesIPT), excimer
formation and non-coordinative interations betwadigand and the
metal ion. In the case of PET, there is little @r change of the
spectral shifts with changes of emission intensiti@hereas both
spectral shifts and intensity changes are obsefwedCT, ESIPT
also shows fluorescence enrichment with or withamxtompanying
spectral changed-urthermore, excimer emission typically provides
a broad fluorescence band without vibrational $tme; with the
maximum shifted, in the case of most aromatic md&s? In order



to develop the fluorescence intensity enhancemérhe receptor

was present i 2 whilst only a phenylimino moiety instead of a

upon binding of Ct via a photoinduced intramolecular electron hydrazido carbonyl group was presentLiB. LigandsL 1 and

transfer, one needs to carefully choose or deskgn receptor
molecule containing a fluorophore. The fluorescempeenching
needs to be maximized in the free receptor resptnfir the PET,
whereas the PET should be minimized in thé"@ound state of the
receptor. Among different fluorophore units, pygeis the most
useful due to its high fluorescence quantum yieteemical stability,
and long fluorescence lifetime. Additionally, pyeenexhibits
monomer-excimer dual fluorescence, and the fluemse intensity
ratio of the monomer-to-excimer emission is sewsitito
conformational changes of the pyrene-functionalizygtent'!8
Consequently, several pyrene-based sensors havecbestructed

L2 can bind and sense €uby fluorescence through the
coordination bond with the hydrazidocarbonyl groighowing
a 1:1 ligand to metal binding mode. Interestingty,case of
ligand L1, the upper partN,N-diethylaminocarbonylmethoxy
group has prominent effect upon binding with?Cu

The probes show very weak fluorescenbe=(0.01) at 405
nm due to PET. When binding with €uligandL1 induces a
blue emission (intensityp = 0.31) by inhibiting the PET, and
the emission intensity is approximately 65 timesager than
that of the free ligand. Furthermore, in comparisuith the
receptorsL2 and L3, ligand L1 is highly sensitive for Cii

for metal ion detectio’ Based on monomer-excimer conversion, adetection due to the strong inhibition of PET ahd different

pyrene chemosensor containing a thiophene moiety avdighly
selective and ratiometric fluorescent sensor wicluces the dual
appearance of excimer emission and disappearanacaoobmer
emission after addition of Gliion? Venkatesan and Wu. have
designed a pyrene-based fluorescent probe bednmdydrazinyl

pyridine moiety for C&" ion detection based on the PET mechanism.

The chemosensors binding with the metal ion blobk PET
mechanism resulting in significant fluorescence amiement!
Furthermore, Wu et al. have developed a highlycsigle turn-on
fluorescence sensor for €udetection in living cells, in which the
picolinohydrazide act as a chelator and can bin@ud through two
functional groups, namely the amide nitrogen atah the pyridine
nitrogen atonf?

On the basis of the above, we have focused ritarast on
designing molecules which can serve as receptorsdognize
cations based on a fluorescence ‘off-on’ mechanibmthis
regard, we have utilized Schiff base derivativeswihich a
hydrazido carbonyl group binds with the pyrene rmpievhilst
a diethylaminocarbonylmethoxy group forms the uppart of
the phenyl ring for the formation of the receptayahd L1
(Scheme 1). Receptods2 and L3 were also synthesized: a
methoxy instead of the diethylaminocarbonylmethgnyup

R ; ;;:
MNHzNHz P)l' -CHO
EtOH CHGI3 MeOH (1:1)
60°C for 30 h reflux for 24 h
EtO (o] HPf o}
MNH:
1 2
Ligand L1 {69%); R = OCHzCON{CHzCH3)z
Ligand L2 (50%); R = OCHa
R
R
N
Py-CHO %
MeOH O
reflux for 12 h
NHz

Ligand L3 (80%); R = OCHy

Scheme 1 Synthesis of receptotsl, L2 andL 3.

binding phenomenon of ligand to metal complex.
2. Results and discussions

2.1. Synthesis

The synthetic pathways of the fluorogenic molesL 1, L2 and
L3 are similar, and are summarized in Scheme 1. Tindadion of
compoundl was carried out with hydrazine in a solution migtof
EtOH to synthesize 4-(hydrazidocarbonM){-diethylaminocar-
bonylmethoxy)benzen2. Compound? was then condensed with 1-
pyrenecarbaldehyde to giveé1l. Following a similar reaction
pathway, the reference compouh@ was prepared from ethp-
anisate in order to compare the binding affinifsCu?*. LigandL3
was also synthesized from the condensation readfoRy-CHO
with 4-methoxyanisidine. Reference compouh@®é® andL 3%* were
prepared following the reported procedures. Theictires of
compoundd. 1, L2 andL3 were characterized byd and**C NMR
spectroscopy and are given in the ESI (Figuresl&iS| 20). IR
spectra, FAB-MS and elemental analysis were takeconhfirm the
structure of ligand. 1.

2.2. Binding studies

At first, the cation-binding properties of cooyndsL1, L2 and
L 3, featuring the Schiff-base sites and armed wighptyrene moiety,
were characterized by spectroscopic measuremeritsseT were
carried out in CHCN/CH,CI, (1000:1, v/v) by addition of different
metal cations UYi Na', K*, CS, Ad", Zr®", C/#*, P, He?*, Fé* and
Fe** (perchlorate salts), Rfi Cd*, Cd&', Cr* (nitrate salts)
dissolved in CHCN. As shown in Fig. 1, the UV-vis absorption
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Fig. 1 UV-vis spectra of ligand 1 (10.0 uM) in CHCN/CH,CI, (1000:1, v/v)
upon addition of 10 equiv. of Eumetal ions as their aqueous solution.
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Fig. 2 Fluorescence response of ligands$, L2 and L3 (1.0 uM) upon
addition of Cd" ions (10 equiv.) measured in @EN/CH,Cl, (1000:1, V/v).
Aex = 367 Nm.

spectra of ligandL1 exhibited typical pyrene absorption bands at
277 and 349 nm along with a LE broad band centate67 nm,
attributed to the hydrazido carbonyl group as wal the
diethylaminocarbonylmethoxygroup of the upper part. Upon
addition of up to 10 equiv. of Glto the solution of ligandl 1, the
absorbance at 367 nm decreased progressively ahd aame time,
a new UV-vis absorption band at around 430 nm viseiwved; two
identical isosbestic points were observed at ar@@fland 410 nm
indicating the presence of a unique complex aftititon of Cif*.
The resulting titration data suggests strong ictézas between
ligandL1 and C@".

LigandsL 1, L2 andL3 (1.0 M, e = 367 nm) showed only very
weak fluorescence in GBN/CH,CI, (1000:1, v/v). The emission
intensity of the pyrenyl fluorophore is quencheddese the lone
pair electrons from the nitrogen atoms are transfeto the excited
pyrenyl moiety. After the addition of small conceations of Ca",
preferential binding occurs to terminate the PETioBeand after
addition of Cd", the fluorescence intensity changes of ligaridare
compared with.2 andL 3 and it can be seen that the free ligarid
exhibits higher fluorescence intensity tHap andL 3 (Figure Sl 8).
Fig. 2 shows that after addition of €uthe fluorescence intensity is
predominantly enhanced. In the case Ldf, which is enhanced
approximately 40 times more th&r? and 57 times more than3.
This suggests that PET occurs predominantly nversusL 2 and
thenL1. To elucidate the binding properties bflL towards other
metal ions, the fluorescence changes upon addiianwide range
of metal cations (10 equiv.) using their perchleraalts and nitrate
salts in CHCN solution were determined. As shown in Fig. 3arid
L1 exhibited high selectivity toward €uions. By contrast, the
addition of different metal cations,iN&", K*, Cs, Ag", zn**, CU",
P, HF, F&*, Fe", NiZ*, Cd*, C&* and CF* resulted in almost
no fluorescence enhancement.

The binding property of probel with C/* (Fig. 4) was then
determined by a fluorescence titration experim@vihen excited at

367 nm,L1 displayed a weak emission band at about 405 nm. The

stepwise addition of CGii leads to an increase of fluorescence
intensity. The fluorescence intensity is increalsgd5-fold upon the
addition of 10 equiv. of Cii in CH;CN/CH,CI, (1000:1, v/v) The
resulting binding or association constant deterohifsy a global
analysié® for the L1-Cu?* complexation, was 1.29 x 18 0.32%
M~ value. The covariance of fit value was < 0.01 Wwhis a
reasonably good fit of the data to the 1:1 bindimapel (Figure SI 9).
The Benesi-Hildebrand plot gave a smaller value b2 & 1d M
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Fig. 3 Fluorescence spectra of ligahd (1.0 pM, kex = 367 nm) upon
addition of various metal ions (10 equiv.) as tl@&i#;CN solutions.

and the limitations of the B-H method has been sadtressed in
the literaturé®*® The global analysis approach offers a more
accurate determination of the equilibria involvétce it avoids the
manipulation of the actual experimental data toedfflinear
relationship was observed between the fluorescémeasity and
the concentration of Gtishowing a low detection limit of 8.80 x
108 M.2%2This value is much lower than the concentratibowed

in drinking water according to the US EPA (20 p¥ifurthermore,
when excited at 367 nm, the quantum yield, of the L1-Co*
complex was 0.31 which was 31-fold more enhanceah thf free
ligand L1 alone?® The fluorescence titration experiments of*Cu
complex was 0.31 which was 31-fold more enhanceah thf free
ligand L1 alone?® The fluorescence titration experiments of*Cu
with L2 were also conducted in the same ;CN/CH,CI, solvent
mixture and revealed an 8-fold enhancement in thentym yield
over the free ligand.2 (Figure Sl 6). The global fit analy$i
(Figure SI 10) for the binding or association canstof L2 was
determined to be 1.55 x 48 0.24% M* (cov fit < 0.01) and was
found to have a detection limit of 4.94 x"{® (Figure SI 12). In
this case, the quantum yield is enhanced only @-dfter addition of
CU" (® = 0.08). On the other hand, the minor changeshin t
fluorescence titration spectra df3 indicate the very weak
coordination with C&' (Figure S| 7). There are also insignificant
changes of the photophysical properties of lighi8d These results
confirm that ligandL1 is more sensitive and exhibits a stronger
affinity toward C#* thanL2 andL 3 in CH;CN/CH,CI, (Table 1).
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Fig. 4 Fluorescence spectra of ligaidl (1.0 uM) upon addition of
increasing concentration of €&u ions (0-10 equiv.) measured
CHsCN/CH.Cl, (1000:1, V/V) dex = 367 NM.

in



Table 1. Photophysical properties of ligantd, L2 andL 3 with their C§*
complexes.

Comp. KM™YH2  LODs (M @° (@) enhancel
L1OC#* 1.29x10 8.80x1F 0.31  31-fold
L20C#* 155x16 4.94x10 0.08 8-fold
L30CwP* NA NA 0.01 NA

%, = Association constant’LODs Detection limits (measured from
fluorescence titration experiments)® = Quantum yield of L 1OCU"; (®)
enhanceli= Difference between the quantum yield of freatig and after
addition of Cd"; NA means fluorescence change was scarcely olserve
photophysical properties cannot be calculated.
Moreover, the association constant of the pyrenetaboing the
picolinohydrazide moiety was found to be 2.75 * M3.?? On the
basis of the findings above, it is suggested tigandL 1 is a highly
sensitive fluorescent probe thdn?2 and L3 in CH;CN/CH,Cl,
(1000:1, v/v). The coordination of Euwith the Schiff base site
presumably caused the inhibition of PET effect Wwhigas much
stronger than any cavity-control effect. Furtherenarpon addition
of metal ions (10.0 pM) to the recepiot (1.0 uM) and Ct (10.0
nM), all of the competitive cations caused no digant interference
at higher concentration. These reslutidicate thatL1 displays an
excellent selectivity toward Gtiover the other metal cations (Fig.
5). In order to quantify the stoichiometry of themplexed. 1-Cu?",
a Job’s plot analysis was carried out in which énaission of the
complexes at 405 nm were plotted against molatifnas ofL1 and
Cu?* under the conditions of an invariant total concaiin. The
fluorescence intensity shows a maximum at the nfi@letion 0.5
which corresponds to a 1:1 ratiolof DICU?* complex (Figure Sl 13).
A H NMR spectroscopic analysis withl was performed to
investigate the nature of the co-ordination stmecinf L1 and CG".
Since the receptdrl was only partially soluble in GJ&N/CDCE, a
9:3 ratio of CDCYDMSO-ds was employed for thesanalyses.
Copper ion has paramagnetic nature, therefore whetiniy occurs,
the proton signals close to the binding site isilypasfected by
CU?*.?2 Fig. 7 shows that, upon addition of Cuthe proton (amide

NH,) signal atd 11.7 ppm completely disappeared. This result

indicates the influence of uon the amide NH group. In addition,
the proton H (CH=N) also disappeared at abaut= 9.55 ppm.
Furthermore, Cif addition leads to a large downfield shift of 0.5
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Fig. 5 Fluorescence responseldf (1.0pM) in CH;CN/CH,CI, (1000:1, v/v)
to 10.0uM of various tested metal ions and to the mixtufel@0 M of
tested metal ions with 10.0M Cu®* ion. HereL represents the emission
intensity of ligand_ 1 in the presence of Gul, is the fluorescence intensity
of freeL 1, andl is the fluorescence intensity after addition oftahéons at
405 nm.

and 0.54 ppm for the pyrene protog, ldnd the phenyl ring proton
Hq, respectively (Table 2). The other phenyl ring pnst also shifted
from & = 8.12 ppm to® = 8.30 ppm. These protons are broad and
have lower intensities. The phenyl proton shifte aue to the
inductive effect of the diethylaminocarbonylmethogsoup which
overlapped with other pyrene protons. Moreover, thethylene
proton H and ethyl protons {Hand H also underwent slight upfield
shifts of 0.05 and 0.06 and 0.04 ppm, respectiviglycontrast, in
order to clarify the co-ordination structure ofdigd L1, *H NMR
analysis of ligand_2 was also performed in presence of*Cion
(Figure Sl 14). In this case, like with ligahd, the amide proton, H
and imine proton K of L2 disappeared due to the paramagnetic
nature of Cé". On the other hand, the pyrene protog dnd the
phenyl ring proton K induced smaller downfield shift of 0.16 and
0.26 ppm than with ligand 10CW?". The other phenyl ring protons
overlapped with the pyrene protons and the chensicdis remain
unchanged. In addition to this, there is no chaingghe methoxy
proton H which signifies that the methoxy protons have no
contribution to the binding. These results indictizt Ci* ions are
only bound to the imine nitrogen atom and the amidebonyl
oxygen of ligand_2. Also, up to the addition of 1 equiv. of €uthe
prominent changes which were monitored represeintdmplexes.
Furthermore, to gain a further understanding of thieding
stoichiometry of L1 and C@&' complex, *C NMR titration
experiments were carried out in a mixture of CRp@MSO
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Fig. 6 Geometry-optimized (PBEO/LANL2DZ) structures dfl with
complex C@' ion, Left The free ligand_1 (Ellipsoid); Right: Ligand L1
complex with Cd" ion (Ellipsoid). Colour code: carbon = dark greyda
oxygen atom = red, nitrogen = blue andGupurple.
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Table 2. 'H NMR chemical shift differences of fréel andL 2 with L 10CW
andL 20CW*, respectively.

5 inL1(H/G=1:1) 5 inL2(H/G =1:1)
ppm ppm

FreeL1 L10CUY AS Fred2 L20CU AS

H, 1166 - 19. -
H, 955 - 58
H, 706 756 0.50 7.04 7.21 0.16
H, 874 928 0.54 8.77 8.96 0.26
H 481 475 0.05 392 391 001

#AS8 Values are the difference of the chemical shiftMeen free ligand. 1 or
L2 and complexation with Gt

(Figure Sl 15). The diethylaminocarbonylmethoxgrbonyl carbon
C1, and the hydrazido carbonyl carbon C2, Laf were first
identified by comparison with 2. Upon the addition of Cij, the C2
and C3 peaks of the ligandl disappeared completely and the
resonances corresponding to the C1 carbon mosippksredH
NMR analysis revealed that the changes are almosirtated after
addition of 1.0 molar equiv. of Gliwhich is indicative of a 1:1
binding complex formation. It is also proposed thigandL 1 forms
a complex with C# by strong coordination with the
hydrazidocarbonyl moiety. In this case,?Js coordinated with the
imine nitrogen atom and amide carbonyl oxygen gfnid L1.
Furthermore, the diethylaminocarbonylmethoxy graalpo has a
prominent influence through an inductive effect te L10CU?*
complexation.

A DFT computational study was also undertal®istted further
light on the binding mode of the ligand with ¢uThe geometries of
the molecular structures were optimized with the @B&nctional
with the LANL2DZ basis set. The DFT level of theauging the
hybrid Perdew-Burke-Ernzerhof parameter free-excaamgrelation
functional PBEO (PBE1PBE in the Gaussian realizatiowjth the
Hay and Wadt effective core potential LANL2DZ basist was

Tetrahedron

= R
e
'

-

Fig. 8 Geometry-optimized (PBEO/LANL2DZ) structures (Spdidg of L1
and as its complex ion.Left The free ligand_1; Right: 1:1 L 10CW#*
complex. Colour code: carbon = drack grey and omyafem = red, nitrogen
= blue and C¥ = purple.

3. Conclusion

In conclusion, fluorogenic moleculésl, L2 and L3 which are
pyrene-based Schiff base derivatives have beegrissiin order to
compare their binding affinities for €udetection where the probes
worked as a fluorescence “turn off-on” sensor. ATRBEechanism
was exploited to afford a convenient analyticahtstgy. The sensing
ability and photophysical properties are well-supgd by the
fluorescence spectra and NMR titration experimenf&he
hydrazidocarbonyl moietly 1 andL 2, are strongly co-ordinated with
CU?*. Moreover, the upper part &fl has a noticeable effect upon the
binding of the complex df 10CW?* which is also supported by DFT
computational studies. Consequently, receptbracquires a higher
affinity (65-fold enhanced) in comparison with camopd L2 (25-
fold) andL 3 exhibits very weak fluorescence enhancements ¢¥)-fol
for CU** detection.

4, Experimental

4.1. General

8 . . .
employed?® The starting structure was first generated using IH and™®C NMR spectra were recorded on a Nippon Denshi JEOL

SpartanPro10with the MMFF94 method® The generated structures
were then imported int@Gaussian-09 Revision D.81and were
geometry-optimized in the gas-phase. The
interactionenergy (IE) for each df10CUW** and L20CW* are -
1519.2 and -1467.8 kJ mole respectively (See S| section for
details). The DFT binding mode of the guest®Tion involves
strong coordination with the hydrazidocarbonyl nipief the ligands
L1 and L2. Furthermore, from the computed IE datdCU*" is
energetically favoured by 50.2 kJ mdlever the corresponding
L20Cuw?* complex, which is in agreement with the trend foe
observed complexation data obtained by fluorescetittation
experimentsThis finding is also in agreement with the obsdrve
changes in the chemical
hydrazidocarbonyl moiety of both ligands and thearges of
the chemical shifts of the upper part of ligdntl The interaction
energy (IE) for each complex was calculated acogrdd equation

():

IE = ECompIex_ Z(Eligand + ECu2+ion)

@

FT-300 NMR spectrometer and Varian-400MR-vnmrs40@h w
SiMe4 as an internal reference: J-values are givétiz. IR spectra

caleulateqyere measured for samples as KBr pellets in a StimBdIR-8400

spectrophotometer. Mass spectra were obtained witNippon
Denshi JMS-HX110A Ultrahigh Performance Mass Specéter at
75 eV wusing a direct-inlet system. Elemental aredyswere
performed by a Yanaco MT-5. UV-vis spectra wererded using a
Shimadzu UV-3150UV-vis-NIR spectrophotometer. Flgomnce
spectroscopic studies of compounds in solution weréormed in a
semimicro fluorescence cell (Hellma®, 104F-QS, 18 mm, 1400
pL) with a Varian Cary Eclipse spectrophotometer.oftiscence
quantum yields were recorded in solution (Hamam&itsotonics K.

shifts of the surroundings quantaurus-QY A10094) using the integrated splatsolute PL

quantum yield measurement method. Unless otheratisted, all
reagents used were purchased from commercial sowce were
used without further purification. All the solvenised were dried
and distilled by the usual procedures before uglemaAlting points
(Yanagimoto MP-S1) are uncorrected.



4.2. Materials

4.2.1. Synthesis of Compourtl To 1 (300 mg, 1.19 mmol) in a
round-bottom flask, ethanol (18 mL) and hydrazigdrate (3.0 mL)
were added and with stirring, the temperature wagtained at 60
°C for 30 h. The reaction mixture was cooled to raemperature
and concentrated under reduced pressure to affootbarless solid.
Crystallization from a mixture of C}&1,—CH;OH (2:1, v/v) afforded
compound? as colourless prisms (240 mg, 76%). Mp: 15C5IR:
VmaKBI) = 3294 (NH) and 1635 (C=0) cf. *H NMR (300 MHz,
CDCly): 6= 1.17 (6H, m, @3), 3.38 (4H, m, @,), 4.07 (1H, s,
NH), 4.72 (2H, s, 6,0), 6.97 (2H, dJ = 8.22 Hz, ArH), 7.54 (2H,
s, NHp) and 7.72 (2H, dJ = 8.22 Hz, ArH) ppm.**C NMR (100
MHz, CDCk): 6= 12.8 CH3), 40.4 CH,), 67.2 CH,), 114.2 (ArC),
125.7 (ArC), 128.7 (ArC), 160.9 (ArC), 166.3 C=0) and 168.1
(C=0) ppm. FABMS:m/z266.16 [M]. Anal. calcd. for GsH;gN3O5:
C, 58.84; H, 7.22; N, 15.84. Found: C, 59.17; H, 7N615.76.

4.2.2.Synthesis of Recepthd. A solution of 1-pyrenecarbaldehyde

(40 mg, 0.15 mmol) in methanol (5.0 mL) was added solution of
2 (39 mg, 0.17 mmol) in a 1:1 mixture of chlorofoemd methanol
(20 mL). The mixture was heated at reflux for 2dnd concentrated
under reduced pressure, to afford a yellow soligst@ilization from
a mixture of chloroform—methanol (3:1, v/v) affoddeompound. 1
as a light yellow solid (50 mg, 69%). Mp: 253.5 1B: v,,o(KBr) =
1650 (CH=N and C=0), 3256 (NH) ¢ 'H NMR (400 MHz,
CDCl; / DMSO = 9:3):3 = 1.03 (6H, m, El3), 3.20 (4H, m, Ely),
4.70 (2H, s, OE,), 6.93 (2H, dJ = 8 Hz, ArH), 7.99 (2H, dJ =8
Hz, Ar-H), 8.61 (1H, dJ = 12 Hz, PyH), 7.91-8.23 (8H, m, Pi#),
9.44 (1H, s,HC=N) and 11.55 (1H, s, M) ppm.*C NMR (100
MHz, CDCL/DMSO = 9:3):8 = 13.6 CH3), 41.0 CH,), 67.1 CH,),
114.6-132.7 (ArC, Py-C), 146.7C=N), 161.2 (ArC), 163.9 C=0)
and 166.3 C=0) ppm. FABMS:m/z 478.21 [M]. Anal. calcd. for
CsoH,7OsN3: C, 75.45; H, 5.70; N, 8.80. Found: C, 75.26; H1518,
8.57%.
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