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Abstract

An effort to include biologically potent benzotr@e nucleus into piperidine ring is
achieved through hydrazone formation. The charaetigon of the synthesized compounds was
carried out using FT-IRH &'¥C NMR, 'H-'H COSY, 'H-*C COSY, NOESY spectral
technigues and GC-Mass spectrum. The spectralressigs were done without ambiguity using
2D-NMR techniques. The conformational preferencahef piperidine ring deduced from the
spectral studies is ‘chair’. The diastereotopicuratof the methylene protons/methyl groups

present in the molecules is revealed clearly iir pectral pattern observed.
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1. Introduction

Functionalized piperidines and their derivatives ianportant pharmacophores which are
present in many pharmaceuticals [Hubstituted piperidines particularly 2— and/or 2,6—
disubstituted piperidines are synthetically impott§2-20] as they exhibit wide spectrum of
biological activities [6]. Likewise 3,5—disubstieat piperidines are important fundamentally as
backbones for alkaloids, [21] high affinity agosisf human GABA-A receptors,[4b] farnesyl—
protein transferase inhibitors [23] and continuéb&basic moieties in pharmaceutical research

and have been target molecules in organic syntf$ig!0].

4—Piperidone is an important derivative as welahasntermediate in the manufacture of
certain chemicals and pharmaceutical drugs [41-48¢h as fentanyl, carfentanyl and
ramifentanyl. Further, compounds with 4—piperidonacleus show desirable biological
propertiesviz. antiviral [44], antitumor [45], central nervous &% stimulant [46], analgesic

[47], anticancer [48] and antimicrobial activityo4

Hydrazones are having remarkable physiologicall@ablbgical activities and also found
application as insecticides, anticoagulants, amiiiu agents, antioxidants and plant growth
regulators [50-55]. Metal complexes formed from fagdne ligands are having application in
non-liner optics, sensors, medicine etc [56]. Savanti—inflammatory, antinociceptive, and
antiplatelet active drugs contain hydrazone andhgdyazone moieties as core pharmacophore

units in their structure [57].

Azoles are forming a crucial part in the histofyheterocyclic chemistry and also been
used as synthons in synthetic organic chemistrg giowing interest in the research of azole
chemistry is pertaining to the versatility of azgi®ups in chemotherapeutical activity. Reports
are available about the benzotriazole derivativeghvare potent in biological activity [58,59].
The role of benzotriazole derivatives as a precurmsmrganic syntheses [60,61],antiprotozoal
[62], antimicrobial [63], anticonvulsant, anti—iafhmatory [64] and anti—-tumor [65] agents has

been proven by several researchers. Having thess fa mind, we have designed and



synthesized a new series of biologically significeompounds with piperidine and benzotriazole
moieties connected through potent hydrazone funality. The structural elucidation of these

compounds has been done by 1-D and 2-D NMR speetfahiques and the data are interpreted.

2. Experimental

2.1 General

All the solvents used for recrystallization andntHayer chromatography were of
analytical grade and used without further purifimat All reactions were monitored by thin layer
chromatography on silica gel precoated aluminunetsh@ype 60 GF254, Merck). All the final
compounds were purified by column chromatographth wilica gel (100-200 mesh) and pet
ether: ethyl acetate eluent system in 95:5 % (&ip. The melting points were recorded in open
capillaries and are uncorrected. Elemental anabfsmpounds have been carried out on a C,
H, N analyzer type 1180(Carlo-Erba) and the remosghown inTable S1 FT-IR spectra were
recorded on an AVATAR-330 FT-IR spectrometer (TherNicolet) using KBr (pellet form).
Mass spectra were recorded on a Varian Saturn BIDMMS/MS spectrometer using electron
impact technique. Samples were prepared by dissplabout 1 mg of compound in 5 mL of
spectral grade methanol/acetoftd.and**C NMR spectra for all the compounds were recorded
at 400 MHz and 100 MHz, in a Bruker ULTRASHIELD 4BQUS instrument, using deuterated
chloroform/deuterated DMSO as the solvent by takabgut 10 mg and 50 mg of compound
respectively for recordingH NMR and**C NMR spectra. Tetramethylsilane (TMS) was used as
an internal reference for all NMR spectra, with rolieal shifts reported % units (parts per
million) relative to the standardH NMR splitting patterns are designated as singlgtbroad
singlet (bs), doublet (d), doublet of doublet (ddplet (t) and multiplet (m). Coupling constants
are expressed in Hertz (Hz).

2.2 Synthesis of Benzotriazolyl hydrazones of 3y&iR,6—diaryl piperidin—4—ones (25-38)
The parent compound4-01) were synthesized by Mannich condensation of aticma
aldehydes, ketones and ammonium acetate in etl@®lolThe benzotriazolyl acetic hydrazide

was prepared by following the procedure reportethénliterature [67]. Further, compountis3
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were methylated by methyl iodide in the presencE&30O; and acetone at refluxing conditions
(12-149.

The title compoundsl5-28 were prepared as follows: A mixture of 3-alkyl—2,6
diarylpiperidin—4—ones (2 mmol) and benzotriazatglec hydrazide (2mmol) in ethanol (10 mL)
was heated to reflux for 3—6 h. The progress of rketion was monitored by TLC. After
completion of the reaction, the solid product safet on cooling was collected by filtration and
washed well with waterScheme ). Pure sample was obtained by recrystallizati@mfrl:1
mixture of ethanol and ethyl acetate. Yield: 72 987
3. Results and Discussion

A series of new benzotriazolylacetyl hydrazoneS8-edlkyl-2,6—diarylpiperidin—4—ones
has been preparedS¢heme ) in good to excellent yields by the condensatioh o
benzotriazolylacetic hydrazide with piperidin—4—sn@ higher degree of diastereoselectivity
(selective formation oE isomer) was achieved owing to the presence of atkydstituent
adjacent to the carbonyl group which decides tientation of the hydrazone moiety (-NH—-N=)
as anti with respect to it. Therefore the diastereoseldygtiof the reaction is ascertained as
substrate controlled. The numbering of carbon ationtise compounds is shown ig.1 and the
protons are numbered accordingly. The newly symbdshydrazones were characterized by IR,
Mass,’H NMR, *C NMR, 'H-"H COSY,H-"*C COSY and NOESY spectral techniques. The
signals in théH NMR spectra are assigned based on their chestifalvalues, splitting pattern,
coupling constants and correlations in the 2—-D NBfiectra for compound6 and for other
compounds the signals were assigned by compariegichl shift values of them with the
former. The'H-'H COSY and'H-"*C COSY unraveled the problems during assignmerief

signals in*H and™*C NMR spectra.

3.1 Spectral Characterization and Analysis
3.1.1 Analysis of IR and Mass spectra

Infrared spectra of the synthesized compounds égbibsignificant absorptions
pertaining to the functional groups present suchnaso (C=N), carbonyl (C=0), and the

absorption frequencies (in chhare presented ifiable 1 Mass spectrum of compou2$ has



shown (M+HY value = 439.40. FT-IR and LC—Mass spectra of timthesized compounds are
shown througlfig. S1 - S15.

3.1.2 Analysis ofH NMR spectra

The'H NMR spectra of compound$—28are shown throughig. S16 - S29Among the
fourteen benzotriazolyl hydrazones synthesized,pmamd 16 is chosen as a representative to
discuss about the spectral features. The numbesthgme given to compourthb and its
analogues is shown ifig. 1. The '"H NMR spectral data of compounds to 28 are listed in
Table 2

In the '™ NMR spectrum of compoundl6 (Fig. 2),the methyl protons of the C3—Et
group, NH proton of the piperidine ring, proton the —CONH-moiety (H8) and aromatic
protons are observed at 0.89 (s), 1.85 (bs), 9s28d 7.32-7.47ppm(m). The methylene
protons of the C3—Et group are observed as sepsigatals at 1.31 (m) and 1.66 ppm (m) due to
their diastereotopic nature which is also evideniteoh the cross peaks displayed between Me
protons and the methylene protons in'tHe'H COSY spectrumRig. S30, Fig. 3andTable 4).
Likewise, the resonance of H3a proton at 2.48ppignascertained by the correlations among
this proton and the methylene protons previouslgcdeed. Further, another cross peak
exhibited by H3 proton with the doublet at 3.65p(h+9.6 Hz) revealed that the latter one is
due to H2a proton.

The three protons H5a, H5e and H6a, forming an Abpih system of coupling are
detectable at 2.12ppm (=12.4 Hz), 2.84ppm (d} =13.6 Hz) and 3.76ppm (d,=12 Hz). The
diastereotopic methylene protons H1l&nd H1@ constituting an AB system of spin coupling
with second order spectral characteristics arergbdan the deshielded portion of the spectrum
at 5.91 ppm (dJ =17.6 Hz) and 5.75 ppm (d,=18.4 Hz) respectively. An isolated doublet
found in the aromatic region of the spectra at |85 J =7.2 Hz) is identified as that belongs to
one of the proton of the benzotriazole nucleus JH4m the literature reports [68-70] available
for similar molecules.

3.1.3 Analysis of*C NMR spectrum

The'*C NMR spectra of compound$—28are displayed itrig. S31 — S44andTable 3

enlists the"*C chemical shifts of the same. In tH€ NMR spectrum of compounts (Fig. 4)

the resonance of amido carbonyl carbon (C9) isrebdeat 167.6 ppm and thpso carbons of
5



the phenyl rings have shown their resonance algi@m and 142.6 ppm respectively while the

resonance of imino carbon (C4) is observed at 1ppr2.

From the’'H-"*C COSY spectrum of compouri® (Fig. S45, Table 4andFig. 5), the
signal of methyl carbon of the C3-Et group is assith based on its correlation with
corresponding protons at 12.0 ppm. Similarly, thesthylene carbon atoms bearing
diastereotopic hydrogens af,35" and 18 positions of the molecule are found to show cross
peaks with respective protons at 19.0, 36.0 an? gBm and thereby those signals are assigned
to them unambiguously. The C3, C6 and C2 carbomslap exhibited cross peaks at 52.0, 60.7
and 67.5 ppm respectively. In the aromatic regibthe spectrum, the resonances observed at
109.7, 120.6, 123.9, 127.9, 133.9 and 146.0 angressto C7', C4', C5', C6', C7a' and C3a'
respectively based on the spectra data reportedifdtar compounds in the literature [68-70]
and correlations observed in th&-"3C spectrum. All the aromatic carbons belong to gryglips
at C2 and C6 carbons shown their signals betwe8rb3255.9 ppm collectively.

3.1.4 Stereochemistry

In substituted piperidine derivatives, the relativstereochemistry of the
protons/substituents is determined convenientlgXtyacting coupling constants of the coupled
protons. The relationship between the magnitudeoapling constant and the dihedral angle is
given by Karplus equation and it applies well tegé six membered cyclic systems. From that
relation we know that the magnitude of vicinal clougp constant exceeding 10 Hz indicates the
trans axial orientation of the coupled protons and thgréhe equatorial orientation of the
substituents. The values less than 10 Hz represealt-axial or axial-equatorial or equatorial—
equatorial relationship between the coupled protons

In this case, the coupling between H2—H3 protams ld5—H6 protons are respectively
9.6 Hz £J23) and 12 Hz {Jsa6). This observation supports a chair conformation the
piperidine ring in which all the substituente. phenyl and methyl groups are equatorially
oriented. Equatorial orientation of the bulky gredixe phenyl provide stability to the molecule
than at axial positions because it avoids the iz34al interaction among the axial groups.

As the molecule of study contains a double borf@4atarbon, there arises the possibility
of existence of geometrical isomerism. The configjon about the C=N bond could be eit&er

or E depending upon the relative orientation of the hgdne moiety with respect to the C3-
6



alkyl substituent**C NMR spectroscopy provides sufficient light redagrthis matter in such a
way that the increased shielding of the carbon whessyn to the hydrazone moiety reveals the
configuration. For compoun2b6, the chemical shift values of C5 and C3 carbofferdby about
16 ppm §cs=52.0 ppm andc3=36.0 ppm) indicating that the configurationE&svith respect to
the C3-Et group.

The NOESY spectrum of compountb (Fig. S46, Table 4and Fig.6), exhibits
correlation between methyl, methylene protons ef@3—Et group, H6a, piperidine NH and H2a
protons which are lying in the same side of theepgine ring. The H10 and H1@ protons
show cross peaks with methyl protons of the C3+Bug in the NOESY indicate their spatial
proximity with the C3—Et group. The H8 (CONH) protis also found to be close with H5a and
H5e protons which reiterate the previous conclusioout the configuration.

4. Conclusion

A series of novel benzotriazolylacetyl hydrazone8-ealkyl-2,6—diarylpiperidin—4—ones
were synthesized stereoselectively and charactebyelR, Mass'H NMR, *C NMR, *H-'H
COSY,'H-"*C COSY and NOESY spectra. The configuration ofrtfiecules about the newly
formed imino bond and the preferred conformationth@ heterocyclic ring were established
through'H, *C NMR NOESY and spectra.
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Table 1 Significant IR absorption frequencies (€nand (M+H) values of compounda5—

38
Compound -NH- >C=0 >C=N- Others Mas(sl\(/lalkils)%rved)

15 3199 1694 1599 — 439.40
16 3199 1687 — — —
17 3207 1682 1603 - —
18 3088 1683 1613 — —
19 — 1684 1611 1173 (C-0) —
20 3199 1697 1615 748 (C-Cl) —
21 3098 1688 1616 1354 (ND —
22 3108 1684 1618 738 (C—Cl) —
23 3218 1683 1603 1490 (C-F) —
24 3201 1694 1615 746 (C-Br) -
25 — 1690 — 1126 (C-O) —
26 3203 1685 1599 — —
27 3208 1687 1637 — —
28 1687 1687 1627 — —




Table 2*H chemical shifts, splitting pattern and couplimpstant values of compountis—28

Compound CONH Eig;\ & Hea H2a H5e H3a Hsa  NH/NCH Others
5.84 (d)
J=17.6 2.17 (1) Signal _
5 874 Hz575  382(d)  3.50 (d) izzg(dz) 257 (m 07136  Merged Xr%m'\gfiffgﬁg)] b2rh
(s) (d) J=112Hz  J=10Hz > ' Hz, With HOD 710.7.44(m)
J=17.2 12.4 Hz signal ' '
Hz
5.91 (d)
J =17.6 2.12 () C3-Me 0.89 (s)CH 1.31
928 Hz 3.76 (d) 3.65(d) 2.84(d) 3 ':12 4 (m)CﬂH 1.66
16 (é) 5.75 3 ':12 Hy J=96 J=136 2.48(m) Hy ' 1.85 (bs) (m)Aromatic7.32 (s)7.36
(d)J Hz Hz 12 Hy (d)J = 4.8 Hz7.47 (s)8.05
=18.4 (d)J =7.2 Hz
Hz
33.327@2) C3-Me 1.09 (s)C3-Me'
905 Hz ' 1.21 (s)Aromatic6.69 (d)
17 (é ) 588(d) 3.75 (s) 3.75(s)  2.68 (d) — 2.31(d)  1.82 (bsO =4 Hz7.04 (s)7.32—7.49
J' —18 (m)7.58 (dy =6.4 Hz8.06
Hy (d)J =6.8 Hz
C3-Me 0.94 (d) =4.8 Hz
5’3917(02 2.16 (1) Aromatic ArCH; 2.33
8.94 Hy 379 (d) 3.50 (d) 2.79 (d) gy (s)ArCHy' 2.35 (s)7.13 ()
18 ' > J=10Hz J=14 2.58(m) ' 1.97 (bs) =7.2 Hz7.17 (d) =6.8
(s) 5.80 (d) J =11.6 Hz H Hz J _
3 =18 z 194 Hz Hz7.27 (dy =9.2 Hz7.35
Hy (d)J =7.2 Hz7.49 (s)8.07
(d)J =8 Hz
19 9.20 5.87(d) 3.70 (d) 345(d) 2.78(d) 2.52(m) 2.08 (1) 1.89)( C3-Me 0.92(d) =5.2 Hz

3



H10a &

Compound CONH H10m H6a H2a H5e H3a H5a NH/NCH Others
(s) J =17.6 J=116Hz J=10Hz J =13.2 J =12.8 Aromatic
Hz Hz Hz ArOCH33.79 (s) ArOCH'
5.77 (d) 12.4 Hz 3.81 (s)
J =17.6 6.82 (dy =7.2 Hz 6.89 (d)
Hz =7.2Hz 7.25 (dy =7.6 Hz
7.37 (d)J =6.8 Hz
7.47 (s) 8.05 (dy =7.6 Hz
259(M) 5 03 (hs)  2.03 (bs) C3-Me 0.96 (s)
4.30 (bs) 4.30 (bs) Merged ' ”
20 997 580(s) Mergedwith Merged 321(s) with  Merged  Merged Aromatic
(s) ’ . ' with NH  with H5a 7.28 (s) 7.47 (s) 7.73 (S)
H2a with H6a solvent ) :
. signal signal 7.99 (s)
signal
C3-Me 0.93 (dy =5.6 Hz
Aromatic
5.92 (d) _
J=17.6 3.64 (d) 2.00 (1) 7.30(s) 7.41 (d) =8.4 Hz
a 2.99 (d) - 7.52J =6.4 Hz 7.59 (d)
9.98 Hz 3.74 (d) J =9.6 \ J =12.8 -
21 (s) 5.75 (d) 32116 Hz Hy J=13.6 2.59(m) Hy 1.78 (bs) =7.2 Hz
- ' Hz 7.75 (s) 7.85 (dy =6.4 Hz
J =18 12.4 Hz
Hy 7.92 (d)
J=8 Hz 8.09 (d) 7.6 Hz
8.38 (s)
C3-Me 0.93 (dy =5.6 Hz
5.86 (d) Aromatic
J-18.8 ?\/ISeL: (g(‘j) 2.06 (1) 7.31 (d)J =8.4 Hz 7.35 (s)
29 10.9 Hz 3.91 (d) 3.56 (d) 3.38(d) witgh J=13.2 2.17 (bs) 7.39 (d)
() 580(d) J=112Hz J=10Hz J=14Hz _ . . Hz ' J=6.8 Hz 7.45 (s) 7.49 (d)
J =18 sianal 12. 4 Hz =7.6 Hz
Hz 9 7.58 (d)J =8 Hz 7.67 (s)
8.08 (d)



H10a &

Compound CONH H10m H6a H2a H5e H3a H5a NH/NCH Others
J=8 Hz
5.89 (d) c3—|v|e£.93 () =4.8 Hz
J=18 2.81 (d) 2.10 (1) 6.99 (1)J 7 s 7.06 (ty
. . . =/. Z[.
23 9(51)5 : 7H829 " J?_"fg éd&z 33—'326(?2 J=13.6 253(m) J=12.8  2.00 (bs) =7.6 Hz
Hibp —+ = Hz Hz 7.33 (s) 7.37 (s 7.44 (s) 7.49
o (s)
Hz 8.06 (d)J =8 Hz
5.86 (d) 2.53 (m) C3-Me 0.94 (d) =4.8 Hz
J=16.8 3.41 (d) Mer ed 2.04 (1) Aromatic 7.41 (P =7.6 Hz
04 11.06  Hz 3.90 (d) 355(d) Jlag Wit?] =124 5 a8 ) 7 .46 (s )7.50 (d)
() 58L(d) J=11.2Hz J=10Hz >0 S0 Hz ' J=8 Hz 7.61 (d)y) =8 Hz
J=18 o 12HZ 7.85 (s)
Hz 9 8.02 (d)J =7.2 Hz
?'2%7(56) 216 () C3-Me 0.98 (d) =4.8 Hz
9.10 Hyz ' 372 3.44 (d) 2.85(d) ] '_12 1 Aromatic
25 & 580 b9) J=104 J=132 257(m) [ °7 190(bs)  6.64(s)6.70 (s) 7.37 (s)
PSRy Hz Hz A 7.50 (s) 7.86 (5) 8.06 (d)
=8 Hz
Hz
5.82 (d)
J=1438 2.73 (bs) 2.66 (bs) C3-Me 0.84 (s) Aromatic
9.21 Hz Merged Merged 7.27 (S)
26 s) 565 297 0s) 2.81(0S) up ian with bse 218(1S)  168(S) 539 (411 =7.6 Hz 8.07 (d)
J =14.8 signal signal J =6.8 Hz
Hz



H10a &

Compound CONH H10m H6a H2a H5e H3a H5a NH/NCH Others
5.84 (d) - CHH 1.20((mm)) CHH 1.54
J=16.4 2.89(m
C3-Me 0.84 (s)
27 9.49  Hz' ~ 2.8(m)Merged Merged , 0 549(m) 206 (bs) 1.62(s) Aromatic7.2 (s)
(s) 5.58 (d) with H2a signal with H6a
- : 7.30 (s) 7.38 (s) 7.40 (s)
J=17.6 signal
Hz 7.49 (s)
8.06 (dy =7.6 Hz
5j9_()1§3d) 3.09 (s) C3-Me 1.00 (s) C3—Me'
B 3.09 (s) Merged 1.30 (s)
28 8.85 Hz Merged with with 2'_63 (d) — 2_'50 ® 1.76 (s) Aromatic 7.264—7.37 (m)
() 58L(d) oo J=14 Hz J=10 Hz
J=18 a signa H6a 7.51 (s)
Hy signal 8.08 (d)J =6 Hz




Table 3'°C chemical shift values of compounts—28

Compound C2 C3 C4 C5 C6 (01°] C10 Aromatic Others
ipso 142.4,143.2

15 69.1 451 156.8 36.1 605 167.7 493 Other Oy 6. 195.5. 145.7 C3-Me 12.2

ipso 142.2, 142.6 C3-Me 12.0

16 675 520 1559 36.0 607 167.6 49.2 ey 1055 155.0.146.0 o0

ipso 140.0, 143.1 C3-Me 21.0

17 704 435 1611 319 608 1681 493 Others 106.6-153.6.146.0 Soness9
ips0 139.3, 139.8

18 689 453 1572 357 605 1675 493 Others 109.7-137.6, if’__l\';"eezzllll

144.8, 146.0 :

19 685 454 157.8 357 598 168.0 492 -1, 159. Ar—OCHs 55.2,

Others 109.9-133.9, oGt oo

144.8. 145.9 :
ips0 139.3, 139.7

20 623 448 1550 337 560 1674 49.0 Othere 10,1335 145.2 C3-Me 11.2

ips0 148.2, 148.4144.4, 144.6

21 681 451 1562 35.6 592 1687 49.1 ot 100 6144 31457 C3-Me 12.0
ips0 141.2, 141.4

22 679 447 1557 357 593 167.4 489 e & C3-Me 11.7
ips0 138.0, 138.4,

23 683 454 1569 358 59.8 1680 49.2 161.0, 161.2, 163.6 C3-Me 12.1

Others109.6-133.9, 146.0

ips0 141.6, 142.4

24 679 445 1556 358 592 1675 489 . AP A o 1451 C3-Me 11.9

25 695 453 1567 357 608 167.8 492 Ips0 153.2, 153.3, 137.4, C3-Me 12.2

137.6,137.8, 138.4

ArOCH; 56.1,



26

27

28

77.1

75.6

79.2

44.3

51.8

43.2

155.5

155.4

160.2

36.0

36.3

324

68.5

68.7

69.5

167.1

167.9

167.7

48.6

49.1

49.3

Others 103.4-133.9, 144.8, 146.0
ipso 142.1, 143.2
Others 109.4-133.2, 145.0

ipso 142.2, 143.4
Others 110.0-133.9

ipso 139.2, 143.8
Others 109.8-133.9,144.8,146.0

ArOLs6.2
C3-Me 12.4
N-Me 40.6

C3-Et Me 12.0
CH>19.7
N-Me 41.3

C3-Me 22.3
C3-Me' 23.6
N-Me 42.5




Table 4'H-'H COSY,'H-'3C COSY and NOESY correlations of compouiré

Correlations in the *H-

Correlations in the *H-

1 . -
H chemical shifts - 1, -5y (4 chemical *C COSY(C chemical NOESY
in ppm S I correlations
shifts in ppm) shifts in ppm)

9.28 (CONH) _ — 1.85, 2.84
8.05 (H7') 7.32-7.47 109.7 7.32-7.37
7.32-7.47
(Aromatic 8.05 120.1, 128.7
hydrogens)

5.91 & 5.75
(100 & H100 5.75, 5.91 49.2 0.89, 7.47
1.85,2.12,
3.76 (H6a) 212, 2.84 60.7 2B s a7
3.65 (H2a) 2.48 67.4 0.89, 115’51 1.66,
2.12,3.76, 7.32—
2.84 (H5e) 212, 3.76 36.0 e o
0.89, 1.31, 1.66,
2.48 (H3a) 1.31, 1.66, 3.65 52.0 Iy
2.48, 2.84, 3.76,
2.12 (H5a) 2.84,3.76 36.0 o
3.76, 7.32-7.37,
1.85 (NH) _ — oo
1.66 GHH (C3-Et) 0.89, 1.31, 2.48 19.0 0'89’;;;’ 2.48,
0.89, 1.66, 2.48,
1.31 CHH (C3-Et)  0.89, 1.66, 2.48 19.0 e
1.31, 1.66, 2.48,
0.89 CH, (C3-Et) 1.31, 1.66 12.0 3.65, 5.75, 5.91,

7.47
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Figures and Scheme Captions

Fig.1 Numbering pattern followed for compounds 15—-28to explain NMR spectra
Fig. 2*H NMR spectrum of compound 16

Fig. 3*H-'H COSY spectral correlations of compound 16

Fig. 4 **C NMR spectrum of compound 16

Fig. 5'H-*C COSY spectral correlations of compound 16

Fig. 6 NOESY spectral correlations of compound 16

Scheme 1Synthetic scheme of benzotriazolylacetyl hydrazones 15—-28
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5!
6!
Ha - Axial hydrogens

He - Equatorial hydrogens
H,, Hp - Diastereotopic hydrogens

Fig.1 Numbering pattern followed for compounds 15—-28to explain NMR spectra
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Fig. 5'H-"3C COSY spectral correlations of compound 16
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Fig. 6 NOESY spectral correlations of compound 16




cHO Ry
CHO CH,l
| A N (i) EtOH / Heat CH;COCH;
> —_—
// l X (ii) Ether / Con. HCI Reflux
Ra o Ry (iii) NH3(aq) 3h
HsC” ~ONH,
’, \)\N\H
o N NH,
CICH,COOC,H; \)\\ I~
MeOH/ Reflux  No N ©
Ny _NH N
N
MeOH/ Reflux | NH,NH,
R
Re 15-25 ’ Re 26-28
Compound R R Ry Yield (%) Compound R Ry Ry Yield (%)
15 CHs H H 81 22 CHs H p-Cl 79
16 CHCH,  H H 83 23 CHy H p-F 87
17 CHg CHg H 76 24 CHg H p-Br 80
0-,m-,p-
18 CHjy H p-CH3 82 25 CHs H OCH, 83
19 CHj H  p-OCHjg 81 26 CH, H H 85
20 CHs H o-Cl 75 27 CHCH,  H H 87
21 CH3 H m-NO, 72 28 CHy CHs H 83

Scheme 1Synthetic scheme of benzotriazolylacetyl hydrazones 15—-28
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HIGHLIGHTS

» Sdective synthesis of bio pertinent benzotriazole and piperidine containing

molecules
» Characterization of the compounds through various spectral techniques
* 2D-NMR for unambiguous spectral assignments of signals

» Establishment of stereochemistry through spectral data
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