Jowraal of the Kovean Chemical Society
2008. I'ol 32, No. 5
Printed in the Republic of Korea

=0 AU

TSI olH 2 Sa2| FFYS flet 2tk EEX0| d=stet

S| RS ”._lsi'-l-’g

M. Gopalakrishnan*, J. Thanusu, and V. Kanagarajan
Syathetic Organic Chemistry Laboratory, Deparmment of Chemistry, Annamalai University;
Annamalainagar-608 002, Tomil Nadu, India
(2008. 4. 11 BF)

A Simple and Efficient Grindstone Chemistry Solid-state Reaction Procedure
for the Synthesis of Heterocyclic Oximes in Dry Media

M. Gopalakrishnan*, J. Thanusu, and V. Kanagarajan
Svathetic Organic Chemistry Laboratory. Department of Chemistry, Annamalai University.
Annamalainagar-608 002, Tamil Nadu, India
(Received April 11, 2008)

2 ¢ Tzt Al gralabgg o]§-3le &3l B4ty ol 2 3-alkyl-2,6-diarylpiperidins,
tetrahivdrothiopyrans I} tetrahvdropyran-d-ones] t1e¥gtk o} & I 45 4519 1, 57, 4 24, MS,
FT-IR 222 'HNMR d|¢]|8{E 72 435} ch

ZX0{: Oximation, €43} n|4k3], AE 31, =44 33

ABSTRACT. Various diverse heterocyclic oximes of 3-alkyl-2,6-diarvlpiperidins, tetahydrothiopyrans, and
tetrahydropyran-4-ones are synthesized using a mortar and pestle in dry media catalyzed by activated fly ash in excellent
yields and are characterized by melting point, elemental analysis, MS, FT-IR, and 'H NMR spectroscopic data.
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INTRODUCTION

Solvent-free synthesis of organic compounds mvolv-
mg easily separable solid catalysts has attracted
notable interest and offers a clean, economical and
environmentally-safe protocol. Nowadays, bioac-
tive heterocyclic ring systems having 2,6-diarylpip-
eridin-4-one moiety and their analogous thiopyran
and pyran nuclei have aroused great interest due to
their wide variety of bioclogical properties such as
antiviral, antitumour,”” central nervous system,’ local
anesthetic,’ anticancer,” and antimicrobial activity,®
and also act as neurokinin receptor antagonists,’
analgesic and anti-hypertensive agents.* Oximes of
various substituted piperidones were also reported

to exhibit antimicrobial, analgesic, local anesthetic
and antifungal activities.”

Oximation has attracted intensive attention for
several decades as an efficient method for charac-
terization and purification of carbonyl compounds.
Due to the nucleophilic character of oximes, they
have been widely used for the preparation of a van-
ety of mtrogen contuning compounds such as
amides," hydroximinoyl chlorides,” nitrones'™™ and
nitriles.”” Oximes are usually prepared by the reac-
tion of carbonyl compounds and hydroxylamine
hydrochloride with adjustment of pH using a basic
aqueous mediun. Recently, some new techniques
such as microwave irradiation’” and solvent-free
heating’” were applied to this reaction. Oxidation of
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amincs was another usual method of the synthesis
of oximes, '

[t has been about 70 years to rescarch and use tly
ash. With its application, the action mechanism ot
tly ash had been recognized. During the initial stage,
only its pozzolanic activity is paid attention.'™'*
Many rescarchers were devoted to the rescarch of
the potential activity of fly ash and the hydration
process of fly ash cement.” Recently, microwave-
assisted activated (ly ash has been reported to catalyze
Knocvenagel condensation, synthesis ol amides,
Schifl Bases [ormation, and Biginelli and TTantzsch
reactions.”

[n continuation of our interest in synthesizing
pharmacologically important compounds in “dry
media’ > we wish to report activated 1ly ash as an
cthicient catalyst for the synthesis of 3-alkyl-2.6-
diarylpipcridin-d-one 2.6-diaryltetrahy-
drothiopyran-4-one oximes, and 2,6-diaryltetrahy-
dropyran-4-onc oximes using a mortar and pestle in
dry media.

oximes,

RESULTS AND DISCUSSION

Chemistry

The oximes ol aldchyde and ketone are served as
protecting,” selective activating groups™ and inter-
mediates for many reactions such as Beckmann
rcarrangement for the preparation of amides, Fur-
ther, oximes are used for the purification of carbo-
nyl compounds. The oximes can be prepared by the
addition of hydroxylamine to aldchydes and ketones.
The formation of oximes is usually catalyzed by
acids.”” The preparations of oximes from aldchydes
or ketones using hydroxylamine as rcactant and sul-
phuric acid as catalyst’” have many disadvantages.
This procedure is not applicable tor acid-sensitive
compounds, the yiclds of the oximes are pll
dependent™ and it requires costly solvent like pure
cthanol. Cyclohexanone oximes are synthesized by
liquid-phase ammoximation of cyclohexanone using
ammonia, hydrogen peroxide as the oxidizing agent
and titanium silicate as a catalyst. The ammoxima-
tion reaction is suitable for the synthesis of scveral
oximes™ but use ol 110, and titanium silicate

increased the cost of production, To avoid liguid
phase oximation reactions, we usce activated tly ash
as a solid catalyst for the oximation reaction,

The fly ash collected trom Neyveli Lignite Cor-
poration, Neyveli, Tamil Nadu, India was utilized
for catalyzing the rcactions. Specific gravity and
specific surface arca of the fly ash were 1.9 and 127
m*/g, respeetively. The chemical compositions (%)
ot insoluble residucs of the fly ash after ignition
were 510, Fe,00,, ALO,. Ca0, MgO. in the ratio ol
64.03, 6.50, 1550, 4.62. 3.00, 435, and 2.00,
respectively.

Target molecules, 2.6-diarylpiperidin/tetrahydrothi-
opyranftetrahydropyran-4-onc - oximes  14-28 arc
synthesized as a result of single-step solid-state syn-
thetic strategy. [n a typical experiment, corresponding
3-alkyl-2, 6-diaryl-piperidin/tetrahydrothiopyran/
tetrahydropyran-4-oncs  1-14  were mixed  with
hydroxylamine hydrochloride and activated fly ash
in a mortar and pestle. The mixture was grinded
briskly for 5 to 10 min to vield the title compounds
in high yiclds. The reaction in dry media provides
advantages over the classical method,”  which
requires a longer reaction time using cthanol as sol-
vent medium and the use of column chromato-
graphic lechnique to purify the products. The most
acceptable ratio in terms of cfliciency were 50 mg
of activated fly ash to 0.001 molcs of substratcs.
Introduction of bulky dimcthyl moicty at position 3
of the piperidone ring did not afteet the oximation
rcaction, Also, there is no need of any puritication
technique to purity the formed oximes since the
reaction mixture was shaken well with dichlo-
romethane and the catalyst was removed by simple
filtration. Concentration of dichloromcthane layer
by distilled off under reduced pressure yicld the

As ff eceil\lzed Steving Fly ash free from coarse
y as 100 mesh sieve | and foreign materials

Mechanical .

grinding Physical

(Ball mtll) activation

Thermal
Activated)_activation ( Finely ground fly ash
fly ash Oven, 900°C, 1h ((40-90 um) particle size

Fig. 1. Flow charr for the preparation of activated fly ash.
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Scheme 1. Synthesis of biolabile oximes under dry media reaction conditions.
Table 1. Physicul and analytical data of compounds 15-28
g al analysis (% .
v - Elemental l]]]lﬂ)rS]S[ o) _ s (M)
Compounds X Y R, : 7 R ¢ Found Found Found -\,l!(:,rliilllll.?r
(calculated)  (calculated)  (caleulated) ‘
»l R »l
15 90 169-17] Hea 6.79 10.~_x7 . o7
N1 if I {76.66) (6.81) (10.52)  CliENO
7749 749 947 295
83 48-150 . )
16 NI CI 1 I 3o RIS (77.52) (7.53) (9.52) CulluN.O
60).88 478 R.32 336
htl 61-163 o . o~ . . .
i NIL 1 L 161-16 (60.91) (@81 (836)  C1,CLNO
- 73.49 7.11 9.01 311
18 ) 156-58
NI 1 CH, €L > (73.52) (7.14) (G.03)  CollNO,
L o 74.49 771 8.25 {339)
19 9 160-02
NIl Cl,  CH. QI > (74.52) (7.74) 828 CLILNO,
. o 68.05 7.03 7.53 (3711
20 92 146-48
NIT OCIL,  CH,  CII, (68.09) (7.07) (7.56)  C,ILNLO,
60.15 5.30 7.35 (380}
21 95 T1-72
NIL ¢yl : (60.17) (5.32) (739)  Cpol liCINLO.
. 65.84 5.79 8.05 (347)
9 74-
22 NIEF cu, 0TI es 8wy (5.82) (809 CTLFNO,
72.01 6.01 492 284
9 86-188 . . .
23 g 1l ] I 2 1861% (72.05) (6.05) (494)  Cl0.NOS
73.25 6.735 4.47 312
9 94-194
24 RS 1Y " 194196 5329 (6.80) (450 CLNOS
57.9] 425 393 353
25 85 182-184 . . , . . .
? sl 11 Ll ? (57.96) (4.29) (3.98)  Cl1,CINOS
. 76.33 6.37 5.21 268
26 90 149-150 . : )
0O 11 Il LI (76.3%) (6.41) (5.24) C-11.NO,
| o 77.23 715 4.70 206
27 ) ) 83 161-163 .
O I B (77.26) (7.17) (474 C LNO.
\ 60.70 4.47 413 337
28 80 144-146
O Cl I I (60.73) (4.50) (4.17) CLILLCLNO,

tirmed by their melting points, clemental analyses,
MS, FT-IR, and '[1 NMR spectroscopic data, This
new synthetic method is applicable to synthesize
simple ketoximes and aldoxime from cyclohex-
anone, cyclopentanone, acctone, butan-2-one, and

respective oXimes.

The schematic representation and the analytical
data of compounds 15-28 arc given in Scheme |
and Table 1, respectively. The structures of the
newly synthesized compounds 15-28 were con-
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Fig. 2. Reuse of Activated fly ash catalyst for oximation.

benzaldehvde, in good to excellent yields.

The reusability of activated fly ash catalyst was
studied using compounds 15, 23 and 26 with
hydroxylamine hydrochloride, After filtering, washing
with dichloromethane, drying at 120°C for lh, the
flv ash was reused for the next round of the reac-
tions to provide excellent reproducibility, as shown
m Fig. 2. It is evident that the system retains high
catalytic efficacies after repeating the reuse proce-
dure up to 4 times since recycling led to loss of effi-
ciency of the catalyst owing to absorption of
organics. Organics on the solid surface result in the
reduction of the number of active centres. Organic
species could be removed at higher temperature,
reactivating the catalyst.

CONCLUSION

The present work describes the synthesis of het-
erocyclic oximes namely 3-alkyl-2,6-diarylpiperi-
din-4-one oximes 15-22, 2, 6-diphenylthiopyran-4-
one oximes 13-15, and 2,6-diphenylpyran-4-one
oxines 16-18 in dry media under solvent-free con-
ditions catalyzed by activated fly ash using grind-
stone chenuistry. Using this protocol, various structurally
diverse oximes were synthesized with excellent
vields.

EXPERIMENTAL

General
The reactions and the purity of the products were

monitored and estimated by TLC. The melting
points were measured in open capillaries and are
reported uncorrected. [R spectra were recorded in
KBr (pellet formis) on a Nicolet-Avatar—330 FT-IR
spectrophotometer and noteworthy absorption val-
ues are listed in cnr', 'H and “C NMR spectra were
recorded at 400 MHz and 100 MHz, respectively,
on Bruker AMX 400 NMR spectrometer using
CDCl, as solvent. The positive ESI MS spectra
were recorded on a Bruker Daltomces LC-MS spec-
trometer. Microanalysis was obtained on Carlo
Erba 1106 CHN analyzer.

By adopting the literature precedent, 2,6-diarylpi-
peridin-4-ones™ 1-8, 2,6-diaryltetrahydrothiopyran-
4-ones™ 9-11 and 2,6-diaryltetrahydropyran-4-ones™
12-14 are prepared.

General synthetic procedure for the synthesis
of 2,6-diarylpiperidin-4-one oximes in dry media
15-17

Approprate 2,6-diarylpiperidin-4-ones 1-3 (0.001
mol) and hydroxylamine hydrochloride (0.001 mol)
were mixed thoroughly with activated fly ash
(50 mg) in a mortar and pestle. The nuxture was
grinded briskly for 5-10 min. (momnitored by TLC)
and the reaction mixture was shaken well with
dichloromethane (15 mL). The catalyst was removed
by simple filtration. The dichloromethane layer was
dried over anhydrous sodiumi sulphate and distilled
off under reduced pressure to yield the respective
2,6-diarylpiperidin-4-one oximes 15-17.

2,6-diphenylpiperidind-one oxime 15 Reaction
time: 9 min. IR (KBr) (em™): 3250, 3031, 2917,
2801, 1674, 1600, 754, 700; 'H NMR (3, ppm):
2.00 (s, 1H, H)), 3.94 (dd, 1H, H.,, I.,.,=11.4 Hz),
3.88 (dd, 1H, H,,, J.,..=11.6 Hz), 3.534 (t, IH, H.,,
J,.<=2.98Hz), 2.56 (t, 1H, H,,, J.,,=2.92Hz), 2.38
(m, 1H, H,), 2.01 (m, 1H, H.)), 7.48-7.18 (m, 10H,
H,..), 8.00 (s, IH, N-OH).

2,6-bis(4-methylphenyl)piperidine-4-one oxime
16 Reaction time: 5 min. IR (KBr) (cm™): 3248,
3028, 2914, 2841, 2804, 1671, 1604, 748, 696, 'H
NMR (&, ppm1): 1.98 (s, 1H, H)), 3.92 (dd, 1H, H.,,
1.,.,=11.30 Hz), 3.86 (dd, 1H, H,,, J,,..=11.41 Hz),
351 (t, 1H, H., J,.=2.95 Hz), 2.54 (t, 1H, H,,,

faje

J.,;=2.90 Hz), 2.32 (s, 3H, CH; at phenyl ring);
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2.36 (m, 1H, H,), 2.04 {m, 1H, H,)), 7.52-7.09 (m,
8H, H,,,), 8.03 (s, 1H, N-OH).
2,6-bis(4-chlorophenyl)piperidine-d-one oxime
17 Reaction time: 10 min. IR (KBr) (cm™); 3233,
3035, 2921, 1677, 1598, 762, 705; '"H NMR (3,
ppm): 2.02 (s, 1H, H)), 3.96 (dd, 1H, H,,, I.,,=11.7
Hz), 3.8% (dd, 1H, H,,, J,.=11.8 Hz), 3.56 {1, 1H,

H., J,:.=2.94 Hz), 2.58 (1, 1H, H,,, J.,.=2.92 Hz),
2.40 {m, 1H, H,,), 2.08 {m, 1H, H.,), 7.52-7.24 (m,
8H, H,,..), 8.06 {s, 1H, N-OH).

General synthetic procedure for the synthesis
of 3,3-dimethyl-2,6-diarylpiperidin-4-one oximes
in dry media 18-22

Appropriate  3,3-dimethyl-2,6-diarvipiperidin-4-
ones 4-8 (0.00]1 mol) and hydroxylamine hydro-
chloride (0.001 mol) were mixed thoroughly with
activated fly ash (30mg) in a mortar and pestle. The
mixture was grinded briskly for 3-10 min. (meni-
tored by TLC) and the reaction mixfure was shaken
well with dichloromethane (15 mL). The catalyst
was removed by simple filtration. The dichlo-
romethane layer was dried over anhydrous sodium
sulphate and distilled off under reduced pressure to
yield the respective 3,3-dimethyl-2,6-diarylpiperi-
din-4-one oximes 18-22.

3.3-dimethyl-2,6-diphenylpiperidin-4-one oxime
18 Reaction time: 3 min. IR (KBr) {cm™); 3260,
3030, 2980, 2924, 2851, 2819, 1493, 742, 702; 'H
NMR (8, ppm): 0.98 (s, 3H, CH, at C-3), 1.24 (s,
3H, CH, at C-3), 2.42 (t, 1H, H.,); 3.62 (dd, 1H,
H., J..=1495; J...=3.86 Hz), 3.70 (d, 1H, H,,),
3.79{dd, 1H, H,, J.,, =12.85 Hz), 2.10 (s, 1H, H)),
7.25-7.71 {m, 10H, H, ), 8.93 {s, IH, C=N-OH)

3,3-dimethyl-2,6-bis(p-methylphenyl)piperidin-
4-one oxime 19: Reaction time: 7 mun. IR {KBr)
{em'): 3254, 3028, 2977, 2922, 2855, 1513, 816;
'H NMR {3, ppm): 0.97 (s, 3H, CH, at C-3), 1.22
(s, 3H, CH; at C-3), 2.12 (s, 1H, H)), 2.34 (t, 1H,
H.,); 2.35 (s, 6H, CH, at phenyl rings), 3.58 (dd,
IH, H.,J...=14.92; J..,=3.93 Hz), 3.63 (d, 1H,
H.», 3.73 (dd, IH, H,,J.,,, =12.82 Hz), 7.15-741
(m, 8H, H, ), 8.21 (s, 1H, C=N-OH)

3,3-dimethyl-2,6-bis(p-methoxyphenyl)piperi-
din-4-one oxime 20: Reaction time: & mun. IR
(KBr) (cm™): 3287, 3026, 2931, 2836, 1513, 831;

2008, 1ol S2. No. 5§

'H NMR (8, ppm): 0.95 (s, 3H, CH, at C-3), 1.23
(s, 3H, CH, at C-3), 2.10 (s, 1H, H,), 2.49 (t, 1H,
H.); 3.61 (dd, 1H, H,,, J..,=14.85; I.,.=3.85 Hz),
3.80 (s, 6H, OCH, at phenyl rings), 3.74 (d, 1H,
H.,), 3.81 (dd, 1H, H,,, J.,,,.=12.81 Hz), 6.92-7.71
(m, 8H, H,..), 8.34 (s, IH, C=N-OH).

3,3-dimethyl-2,6-bis(p-chlorophenyl)piperidin-
4-one oxime 21: Reaction time: 8 min. IR (KBr)
(enr''): 3492, 3027, 2981, 2836, 1513, 831; 'H
NMR (3, ppm): 0.98 (s, 3H, CH, at C-3), 1.20 (s,
3H, CH, at C-3), 2.16 (s, 1H, H)), 2.33 (t, 1H, H.,);
3.58 (dd, 1H, H,, J,.=14.94; ] =388 Hz), 3.67
(d, 1H, H.), 3.74 (dd, 1H, H,, J..,=1296 Hz),
7.26-7.58 (m, §H, H,,,.), 8.23 (s, 1H, C=N-OH).

3,3-dimethyl-2,6-bis(p-fluorophenyl)piperidin-
4-one oxime 22: Reaction time: 7 min. IR (KBr)
(cm'): 3491, 3027, 2980, 2924, 2851, 1496, 1089,
836; '"H NMR (8, ppmi): (.97 (s, 3H, CH, at C-3),
1.18 (s, 3H, CH, at C-3), 2.18 (s, lH, H)), 2.31 (4,
IH, H.,); 3.55 (dd, 1H, H., J...=1491; J.,,=5.85
Hz), 365 (d, 1H, H,,), 3.72 (dd, 1H, H,, J
=12.94 Hz), 7.24-7.55 (m, 8H, H,.
C=N-OH).

General synthetic procedure for the synthesis
of 2,6-diaryltetrahydrothiopyran-4-one oximes
in dry media 23-25

Appropriate 2,6-diaryltetrahydrothiopyran-4-ones
9-11 (0.001 miol) and hydroxylamine hydrochlo-
ride (0.001 mol) were mixed thoroughly with acti-
vated fly ash (50mg) in a mortar and pestle. The
mixture was grinded briskly for 7-10 min. (moni-
tored by TLC) and the reaction mixture was shaken
well with dichloromethane (15 mL). The catalyst
was removed by simple filtration. The dichlo-
romethane layer was dried over anhydrous sodium
sulphate and distilled off under reduced pressure to
vield the respective 2,6-diaryltetrahydrothiopyran-
4-one oximes 23-25.

2,6-diphenyltetrahydrothiopyran-4-one oxime
23 Reaction time: 10 min. IR (KBr) (ecm™): 3172,
3060, 2900, 1649, 748, 696, 'H NMR (5, ppm):
4.20 (dd, 1H, H., J.,,=12.16 Hz), 4.14 (dd, 1H,
H., 1..=12.4 Hz), 396 (dd, 1H, H., J,.=244
Hz), 293 (dd, 1H, H;,, I.,,=2.72 Hz), 2.77 (dd, 1H,
H,, J;,;=13.52 Hz), 237 (dd, IH, H,,, J.,.=13.62

337 Y3ase
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Hz), 7.40-7.29 (m, 10H, H__ ), 7.55 (3, 1H, N-OH).

2,6-bis(4-methylphenylytetrahydrothiopyran-4-
one oxime 24 Reaction time: 8 min. IR (KBr) {cm™):
3170, 3057, 2896, 1647, 744, 693; 'H NMR (8,
ppm): 4.17 (dd, 1H, H.,, J.,,,=12.16 Hz), 4.12 (dd,
IH, H,, J,.=1230 Hz), 394 (dd, 1H, H.,
J.:=2.43 Hz), 291 (dd, 1H, H,, I.,..=2.70 Hz),
2.75 (dd, 1H, H,,, J,,,.=13.54 Hz), 2.30 (s, 3H, CH;,
at phenyl ring); 2.35 (dd, 1H, H.,, J.,.=13.60 Hz),
7.37-7.26 {m, 8H, H,,,,), 7.51 {s, 1H, N-OH).

2,6-bis(4-chlorophenyljtetrahydrothiopyran-4-
one oxime 25 Reaction time: 7 min. IR (KBr) {cm™):
3175, 3066, 2905, 1652, 756, 690; 'H NMR (35,
ppm): 422 (dd, 1H, H.,, J.,,,=12.18 Hz), 4.16 (dd,
IH, H,, J,,=1241 Hz), 397 (dd, 1H, H,,
Ji=2.40 Hz), 2.95 (dd, IH, H,, J.,.=2.7] Hz),
2.78 {(dd, 1H, H,, J,,..=13.35 Hz), 2.39 (dd, 1H,
H.,J...=13.64 Hz), 7.45-731 {m, 8H, H,, ), 7.58
(s, 1H, N-OH).

General synthetic procedure for the synthesis
of 2,6-diaryltetrahydropyran-4-one oximes in
dry media 26-28

Appropriate 2,6-diaryltetrahydropyran-4-ones 12-
14 (0.001 mol) and hydroxylamine hydrochloride
{0.001 mol) were mixed thoroughly with activated
flv ash {30 mg) in a mortar and pestle. The mixture
was grinded briskly for 7-10 min. (monitored by
TLC) and the reaction mixture was shaken well
with dichloromethane (15 mL). The catalyst was
removed by simple filtration. The dichloromethane
laver was dried over anhvdrous sodium sulphate
and distilled off under reduced pressure to yield the
respective 2,6-diaryltetrahydropyran-4-one oxinies
26-28.

2,6-diphenyltetrahydropyran-4-one oxime 26
Reaction time: 7 min. IR (KBr) (cm'™): 3226, 3030,
2896, 1661, 736, 690; '"H NMR (8, ppm1): 4.78 (dd,
IH, H., J.,,,=1030 Hz), 313 (dd, 1H, H,,
Jiss=12.533 Hz), 3.34 (m, 1H, H,), 2.70 (m, 2H,
H,), 2.84 (m, 1H, H.,)), 7.62-7.14 (m, 10H, H,,),
7.90 (s, IH, N-OH).

2,6-bis(4-methylphenylytetrahydropyran-d-one
oxime 27 Reaction time: 6 min. IR (KBr) {cm™):
3223,3027, 2891, 1658, 733, 688; 'H NMR {3, ppm):
4.77 {dd4, 1H, H.,, 1,,,,=10.29 Hz), 5.10 {(dd, 1H,

342

H,.. J,..=12.54 Hz), 3.32 (m, 1H, H,,), 2.28 (s, 3H,
CH, at phenyl ring); 2.67 (m, 2H, H,), 2.81 (m, 1H,
H.,), 7.58-7.11 (m, 8H, H,,,.), 7.87 (s, 1H, N-OH).

2,6-bis(4-chlorophenyl)tetrahydropyran-4-one
oxime 28 Reaction tinie: § min. IR (KBr) (cm™):
3229, 3033, 2899, 1663, 739, 696; 'H NMR (3,
ppm): 4.79 (dd, 1H, H.,, 1.,..=10.29 Hz), 5.15 (dd,
1H, H,,, J..=12.55 Hz), 3.37 (m, 1H, H.)), 2.73
(m, 2H, H,), 2.88 (m, IH, H.,), 7.68-7.19 (m, 8H,
H,..), 7.92 (s, IH, N-OH).
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