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TOM TAT

PHAN TICH PHO NMR CUA CAC HQP CHAT
4-AZIDO-2-METYLQUINOLIN THE

Céc 4-azido-2-metylquinolin thé khdc nhau da dwoc tong hop bang phan ing cia
dan xuat 4-cloro-2-metylquinolin thé arong iing. Phé *H va **C NMR cua cac hop
chdt azide da ghi va dwoc thao lugn. Cac tin hiéu céng hieong tir trong phé NMR
cua ching chi ra mai quan hé giira cdu tric va vj tri cia nhém thé. Cac kiéu ghép
cap spin-spin dé phan anh céc kiéu thé khac nhau & vong benzen cua quinolin.
Keyword(s): 4-azido-2-metylquinoline, 4-cloro-2-metylquinoline.

1. INTRODUCTION

The compounds containing azido
group have particular importance in
organic synthesis, and itself have
biological activity. The azido
derivatives are one of two important
precursors in the synthesis of
heterocylic aromatic ring 1,2,3-
triazole through click reaction with
alk-1-ynes [1-6].

The synthetic method of substituted
4-azido-2-metylquinolines 3a-j has
been reported previously [7]. In this
article, we announced that those 4-
azido derivatives were synthesized by
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reaction of corresponding 4-chloro
ones with sodium azide in DMF as
solvent. There are several discussions
herein about the influence of
structural factors to the positions of
resonance signals in their *H and *C
NMR spectra of these azido
derivatives.

Il. EXPERIMENTAL PART
Substituted 4-azido 3a-j (Scheme 1)
were synthesized in bellow procedure
[7] from 2-metylquinolin-4-ones 1a-j,
respectively, through corresponding
4-chloroquinoline  derivatives  [8].
Their *H and *C NMR spectra was



recorded on FT-NMR Avance AV500
Spectrometer (Bruker, Germany) at
500.13 MHz and 125.77 MHz,
respectively, using DMSO-ds as
solvent and TMS as an internal
standard. Spectral data of *H and *C
NMR were summarized in Tables 1
and 2.

General procedure for synthesis of
substituted 4-azido-2-metylquinolines
3a-j:

To the solution of appropriate
substituted 4-chloro-2-metylquinoline
2a-j (10 mmol) in DMF (20 mL) in
100 ml round-bottomed flask was
added sodium azide (15 mmol). A
few crystals of KI then were added as
catalyst. The obtained mixture was
refluxed with stirring on water-bath at
50°C for 20 hours. Solvent DMF was

OH
\ i \
=
N CH3 N CH,

N CH
N 3

1a-j
(keto tautomer)

removed completely in vacuum to
obtained brown solids. Water was
added to dissolve inorganic salts.
Separated solid substance was filtered
on Bichner funnel, washed well with
water, and dried in air. The
compounds  were purified by
recrystallization from ethanol: toluene
(9: 1) obtained crystals or solids. The
yields of products 3a-j were 78-97%.
I1l. RESULTS AND DISCUSSION

The selected 'H and *C NMR
spectral data of substituted 4-azido-2-
metylquinolines 3a-j were listed in
Table 1 and 2. From Tables 1 and 2
it’s shown that protons and carbon-13
atoms in these molecules have proper
resonance signals in corresponding
spectral regions which are
characteristic for each type of atoms.

Cl

\

(2a-j)

(enol tautomer) l -
124

1a-j, 2a-j, 3a-j: R = H (a), 5-CI-8-CHj (b), 6-CHj (c),
6-CoHs (d), 7-CHs (e), 8-CH; (), N3

6,8-di-CHs (g), 7,8-di-CHj (h),
6-OCHj (i), 8-OCHj (j).

8a N 2 CH3

3a-j

Scheme 1: Synthesis path for substituted 4-azido-2-metylquinolines. Reaction
conditions: (i) POCl3, 70°C until dissolved, then 90°C, 1 hr; (ii) NaN3, DMF,
50°C, 20 hrs.

The signal was located in region at

§=10.61-10.36 ppm in ‘H NMR
spectra that belonged to NH bond in

initial quinolin-4-ones la-j
disappeared in *H NMR spectra of the
corresponding azido derivatives 3a-j.



Simultaneously, in *C NMR spectra,
the chemical shift of the metyl group
on position 2 of azido derivatives 3a-j
was shifted downfield more than that
in corresponding 4(1H)-quinoline-4-
one derivatives 1a-j respectively, from
6=20.3-15.6 ppm (of la-j) [8] to
86=25.7-24.5 ppm (of 3a-j, Table 2).
The reason of these changes is that the
anisotropic influence of
heteroaromatic ring (pyridine ring)
was more powerful than double bond
of alkene in quinoline-4-ones 1a-j that
was non-heteroaromatic ring [8].
Proton H-3 of the pyridine moiety in
compounds 3a-j had resonance signal
at 6=7.47-6.90 in singlet because this
proton had not magnetic interactions
with any other protons in quinoline
ring. In compared with compounds 1a-
j, it is found that the corresponding
signal of proton H-3 was located in
upfield region (6=5.95-5.81 ppm, in
singlet, Table 1). This event
demonstrated that aromatic pyridine
moiety in compounds 3a-] also
affected to position of resonance
signal of proton H-3 and made it to
shift to downfield region by the
anisotropic effect of this
heteroaromatic ring.

Chemical shifts of both carbon atoms
C-2 and C-8a were most affected by
electronegative nitrogen atom in ring

quinoline; these resonance signals
located in range of 6 = 159.6-157.2
ppm and 0=149.3-144.6 ppm,
respectively  (Table 2). Metyl
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substituent on position 2 of quinoline
ring had chemical shift in region of & =
2.51-2.67 ppm in singlet. Metyl
substituent on position 6 had signal at
& = 2.46-2.63 ppm; metyl group on
position 7 had signal at 6 = 2.43 ppm;
metyl group on position 8 had signal at
0 =2.42-2.63 ppm. Methoxy group on
position 6 had chemical shift at 6 =
3.88 ppm, on position 6 had 6 = 3.94
ppm. All these signals were in singlet.
Ethyl substituent on position 6 had two
signals at 6 = 2.77 in quartet and & =
1.25 ppm in triplet that belonged to
Metylene and  metyl  groups,
respectively. The coupling constant in
this case was J = 7.55 Hz that was
typical for alkane protons.

In case of compound 3c (R=6-F) each
signal of protons H-5, H-7 and H-8
was splitted further due to magnetic
interactions between each of these
protons and fluorine atom. The
coupling constants for these magnetic
interactions were Jyr = 9.6 Hz (for H-
5); Jue = 3.0 Hz (for H-7) and Jue =
5.25 Hz (for H-8). Carbon atoms in
benzene component of quinoline ring
also  had  similarly  coupling
interactions, i.e., between C-4a with
Jcor = 36.5 Hz, C-5 with Jcr = 94 Hz,
C-6 with Jcr = 10 Hz, C-7 with Jer =
101.5 Hz and C-8 with Jcr = 21 Hz.

In short, the structures of substituted 4-
azido-2-metylquinolines  has  been
confirmed from the spectral data
discussed above.



Table 1. Selected *H NMR spectra of substituted 4-azido-2metylquinolines [ (ppm), multicity, J(Hz)]

R H-3 H-5 H-6 H-7 H-8 Metyl groups
H (a) 7285 | 7.91d,7.25 7521, 7.45 7.741d,1.25,6.95 | 7.89,d,8.15 2.62, 2-CH;
5-Cl-8-Me (b) 7475 |- 756,d, 7.5 750,d, 7.5 - 2.63, 2- CH3; 2.67, 8-CH
6-F (c) 7445 | 7604dd, 2.75% | - 7.68,1d, 9.25 7.98,dd, 9.25% 2.65, 2-CH
6-Me (d) 7275 | 767 - 7574, 75 779,75 2.61, 2-CHg; 2.46, 6-CH;
6-Et (e) 7295 | 7.70 - 7.61,dd, 1.5, 85 7.82.d,85 2.67 2-CHg; 2.77,,7.55; 6-CH,CHg,;
2.62,1.25, 7.55, 6-CH,CH;
8-Me () 719s | 7.79d,85 758,dd,20,85 | 7.78m - 2.50, 2-CH3; 2.67, 8-CH,
6,8-diMe (q) 7295 | 7.44 - 754 - 2.67 2-CHg; 2.63, 6-CHg; 2.42, 8-CH;
7.8-diMe (h) 7265 | 7.69d,85 734,85 - - 2.65 2-CHy; 2.63, 8-CHy; 2.43, 7-CH
6-OMe (i) 73ls | 7.21,d,2.80 - 7.38,dd, 285, 9.15 | 7.82.d, 9.20 3.88, 6-OCHj; 2.61 2-CH
8-OMe (j) 6905 |7.13.d,80 737185 752,d,95 - 3.94, 8-OCHj; 2.51 2-CH
*H-5Jyr = 9.6 Hz; H-7 Jye = 3.0 Hz; H-8 Jyr = 5.25 Hz
Table 2. **C NMR spectra of substituted 4-azido-2metylquinolines (d,ppm)
R C-2 C-3 C-4 C-4a C-5 C-6 C-7 C-8 C-8a Metyl groups
H (a) 159.60 | 11043 | 145,61 | 12213 | 12616 | 119.75 | 130.77 | 128.64 | 148.63 | 25.25 2-CH,
5-Cl-8-Me (b) | 158.91 | 113.26 | 14534 | 117.00 | 13043 | 12559 | 128.88 | 136.24 | 149.26 | 25.22, 2-CH; 18.88, 8-CH;
6-F (0) 160.73 | 111.34 | 145.83 | 131.66* | 105.92* | 159.23* | 120.71* | 145.35* | 158.78 | 25.16, 2-CH,
6-Me (d) 15856 | 11042 | 144.97 | 120.93 | 119.67 | 135.72 | 132.84 | 12842 | 147.20 | 25.12,2-CHy;, 21.59, 6-CH;
6-Et (€) 15862 | 110.41 | 145.10 | 119.70 | 11959 | 14181 | 13177 | 12862 | 147.46 | 8.61,6-CH,CHs; 25.16,2-CH); 15.78,6-CH,CH;
8-Me (f) 159.81 | 110.71 | 147.84 | 127.94 | 12205 | 121.21 | 13402 | 137.39 | 147.85 | 24.51, 2-CHg; 21.55, 8-CHg
6,8-diMe (g) | 157.31 | 110.24 | 14509 | 119.60 | 118.80 | 13510 | 13293 | 13592 | 146.21 | 2554,2-CHy, 21.63,6-CHz; 18.30,8-CH;
78-diMe (h) | 158.12 | 109.25 | 145.73 | 117.92 | 11890 | 128.69 | 13359 | 13827 | 147.50 | 25.73,2-CHg; 20.77,7-CH; 13.66,8-CH;
6-OMe (i) 157.26 | 12053 | 144.34 | 122.99 | 10032 | 156.81 | 110.72 | 130.32 | 144.60 | 1, 55.92,6-OCHg; 24.95 2-CH;
8-OMe (j) 157.16 | 126.32 | 140.09 | 12353 | 11538 | 126.87 | 108.77 | 155.83 | 146.79 | 56.05,8-OCHg; 25.54,2-CH

* C-4a, Jcr = 36.5 Hz, C-5, Jcr = 94 Hz, C-6, Jcr = 10 Hz, C-7, Jcr = 101.5 Hz, C-8, Jcr = 21 Hz
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