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ABSTRACT
A group of racemic 3-[(2-hydroxyethyl), (2-Methoxyethyl), (2-acetylethyl) or (2-cyanoethyl)], 5-
methyl, ethyl or isopropyl-l 4-dihydro-2,6-dimethyl-4-(1-methyl-5-nitro-2-imidazolyl)-3,5-pyni-
dinedicarboxylates [XIV-XXV] were prepared by the reaction of [l-methyl-5-nitroimidarol-2-
carboxaldehyde [X] with acetoacetic esters [VI-IX] and alkyl 3-aminocrotonate [XI-XIII|. fn vitro
calcium channel antagonist activities of the tested compounds were determined by their effects on
contraction of Guinea Pig ITleal Longitudinal Smooth Muscle (GPILSM) which was induced by
carbacol (1.67 x 107 M), All compounds exhibited calcium channel antagonist activity (ICs=10"

ol M range) comparable to nifedipine as reference drug (IC5=1.07=0.12 x 10 )
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INTRODUCTION
The influx of extracellular Ca® through L-type
polential - dependent  calcium  channel s

responsible for repulation of many physio-
logical functions ncluding smooth and cardiac
muscle contraction {1-4). The discovery that
the 1.4-dihydropyridine (Nifedipine, Nimo-
diping) class of calcium channel antagonists
inhibits ~ Ca® influx represented a major
therapeutic advance in treatment of cardio-
vascular diseases such as hypertension, angina
pectoris and other spastic smooth muscle
disorders (5-7). Changes in substitution pattern
at the C-3, C-4 and C-5 positions of nifedipine
alter activity and tissue selectivity (8-9). In the
previous  article caloum  channel  antagonist
activities of a series of compounds resulting
from the replacement of mitrophenyl 1n
Nifedipine analogues with its hioisoster 1-
methyl-3-nitroimidazole  was  described  (10).
This paper describes the eflects of different
substituents such as hvdroxvethyl, acetyvlethyl,
cyanoethyl or methoxvethyl m the alkyl group
of the esteric group at position 3 along with

different alkyls in the position 5 in dialkyl 1.4-
dihydro-2, 6-dimethyl-4-(1 -methy-5-nitro-2-
imudazolyl) -3.5-pyridinedicarboxylate on their
calcium channel antagomist activities,

MATERIAL AND METHODS

Chemistey

Melting points were determined on a Koller
hot stage apparatus and are uncorrected.'H-
NMR spectra were run on a Vanan Unity Plus
400 MHz spectromeler. Chenucal shifts are
reported in parts per million (8) relative to
TMS as an internal standard. The mass spectra
were measured with a  Finnigan TSQ-70
spectrometer at 70 ev. The IR spectra were
obtained by wusing a Nicolet S0X-FT
spectrophotometer  (KBr disks). All spectra
were consistent with the assigned structures.,
Diketeng 5 and methyl, ethyl or isopropyl 3-
ammocrotonate XI-XIIT were purchased from
the Aldrich Chemical Co. Reaction of alcohals -1V
with  diketene 5 afforded  the corresponding
acetoacetic esters VIO (11212} The unsymmetrical

Corvespondence: Dr. B Mird, Faeolty of Pharmacy, Shiraz University of Medical Seciences, Shiraz, lran, PO Hox

T1345-1149, Fax: +98-T11-2290091, Emal: e suns ac



Miri &t al

R« OH +
I Ry = CHCH010 o
Il R - CHCH,0CH,
11 Ry = CH; CHy C0 CH,

IV R = CH:CHzON

o O
1l il
Ry — O0—0C— CH—g—CHy 4 03N
¥I-IX *
X

l N Oy

—_—

CHQ

I

131

T

VI R = CHLOH FLENE

CHe
—* R ,— O0=C—CH3»C—CH;,
o}
v

VIl R [ (.‘H:(:H:(:‘CH:.
VIIL By - CHyCHCOCH,

IX By =CH2CH;CN

M H 2 o]
I 1l
4+ CH3;—CH=CH—C—0—R3
xl F,= Me
Xl R,= El

XN Re= 0 Fro

N—CHs

=

KW - BHW

Scheme 4

analogues XIV-XXV were preparcd by modified
Hantsch reaction reported by Mever through the
reaction  of  l-methy]l-5-nitro-imidazole-2-carbox-
aldehyde 10 was reacted with 3-oxobutanoic acid
esters WI-IX and alkyl 3-aminocrotonate XI-X111
{13-15). (Scheme 1}

General  procedure  for the synthesis  of
acelogeeiate derivatives VI (procedure A)
Diketen ¥V (084 ¢, 10 mmol) was added dropwise
with stirring to the preheated alcohel I-IV (10
mimaly at 30-60°C in the presence of a catalytic
amount of EtsN (5 drop). Diketene was added in a
rate such that the temperature of the reaction
mixture did not exceed 80°C, and then the reaction
was allowed to proceed for 1 h oat B0'C. The
products  were  isolated by silica gel column
chromatography or distillation in vacue.

2-Hydvoxyeiiol acetoacetale (V1)
The reaction of ethylenglveol 1 (2404 g 387
mmaly and diketene % (815 g, 97 mmol) and

COa=Ry

tricthylamime (.25 ml, 4.6 mmol) gave a product
which was isolated by silica gel column chromato-
graphy using EtOAc-nCeHys (2:1, V/V) as eluent.
The product 6 was isolated as vellow ofl (119 g,
B4%).

'H NMR (CDCl5: 424 (t, J=46 Hz, 2H,
CO,CH:), 3.78 (1, ]=4.6 He, 2H.CH:0H), 3.4% (5,
2H, COCH.CO), 2.92 (br s, 1H, OH, exchangeable
with D20, 2,24 (s, 3H, CH,CO)

IR (KEBr) ;v 3074-3706(br, OH), 1760(C=0, ester),
1720 cm™ (C=0, ketone),

2-Methaxyethvl acetoacetate (Vif)

The reaction of methoxyethanol II {(2.73 g, 359
mmoly and diketene ¥V (3.02 g, 359 mmol) and
tricthylaming (0.5 ml, 9.2 mmol) gave a product
which was isolated by distillation at reduced
pressure {bp B2-Hd "3 mmH #) as a colorless ol
(2.62 g, B4%).

'H NMR (CDCL): & 4.26(t, J=4.7 Hz, 2H,
CO:CHz), 3.78(t, J=4.7 Hz, 2H,CH,OMe), 3 44 (s,
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2H, COCH,.CO) , 3.34 (s, 3H, OCH,), 2.23 {5, 3H,
CH;CO),

IR (KBryv 1752(C=0, ester), 1727 cm’ (C=0,
ketone).

2-Acethylethy! acetoacetate (VIIT)

The reaction of acethylethanol 111 (2.2 g, 25 mmol)
and diketene V' (2.1 g, 25 mmol} and triethylamine
(0.3 ml, 35 mmol) pave a product which was
1solated by distillation at reduced pressure (bp 104-
106" C/ 3 mmHg) as a colorless oil (3.74 g, 87%) .
'H NMR (CDCly): & 4.06 (1, J=6.4 Hz 2H,
COuCH:), 338 is, 2H, COCH:CO;I: 245 (1, I=6.4
He, 2H, CH:CO), 2.19 (s, 3H, CHSCO), 2.03 (s,
3H, CH.CO).

IR EKBI]:»- 17532{C=0, gster), 1727 (C=0, ketone)
cim”,

2-Cyanoethy! aeefoacetate (IX)

The reaction of 3-hvdroxypropiomitril IV (7.11 g,
100 mmel) and diketeng V (841 g, 100 mmol )
and triethylamme (0.5 ml, 9.2 mmol) gave a
product which was 1solated by sihea gel column
chromatography with EtOAc-CsHig (1:1, VIV as
cluent. The product IX was isolated as vellow oil
(119 g, 849

'"H NMR (CDCls): & 4.26(t, J=4.7 Hz, 2H,
CO.CH), 3.78 (1, J= 4.7 Hz , 2H,CH,OMe), 3.46
(s, 2H, COCH,CO) , 334 (s, 3H, OCH3), 2,23 s,
3H, CHaCO).

IR (KBr):v 1745(C=0, ester), 1724 & 1718 (C=0,
ketone) cm’™,

General procedure for the synthesis of dibvdro-
pyridine derivatives XTV-XXV {procedure B)

A mixture of the corresponding acetoacetate ester
VI-IX (5.0 mmal), 1-methyl-3-nitro-imidazol-2-
carboxaldchyde X (0.78 g, 5 mmol) and the
respective alkyl 3-aminccrotonate (3.0 mmol XI-
XD in absolute ethanol (23 ml) was refluxed for
10 hrs with stiming, After cooling, the precipitated
product was filtered off, washed with cold ethanal,
and then dried in vacue. Reorvstallization [(rom
methanol gave XIV-22W (51-81%) as vellow or
white crystals.

3ef2-Hydroxyetyl)  S-methyl 1 4-dihvdro-2.6-
dimethyl-4-(1-meihi-S-nitro-2-imidazolyl)-3,5-
pyridinedicarbaxylate (XIV)

"H NMR (CDCly): & 8.21 (brs, 1H, NH), 7.95 (s,
1H, midazole H-4), 5.18 (5, 1H, Cs-H), 422 (1,
J=4.6 Hz, 2H, CO,CH2), 4.20 (s, 3H, N-CH3), 3.71
(t, J=4.6 Hz, 2H, CH,0H), 2.66 (5, 3H, CO.CHy),
2.25 (s, 6H, Cs-CH; & Ce-CH, ) and 1.58 (brs, 1H,
OH exchangable with D,
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IR(KBrj: v 3336 (br. NH & OH), 1718(C=0),
1657(C=C), 1541 and 1366 (NO;) em”,

MS: miz (%) 380 (M".43), 321 (14), 291 (40), 239
(100), 210 (41) and 149 (21,

I-(2-Hyvdroxyethyl)  S-ethyl 1 d-dibvdro-2 0-
dimetfnd-4-f f-methyl-S-nitro-2-imidazolyl)-3, 5-
pyridinedicarboxylate (XV)

‘H NMR (CDCl:)- & 8.91 (br s, 1H, NH), 7.95 (s,
1H, imidazole H-4), 5. 18(s, 1H, Co-Hy, 421 (m,
4H, COCH-), 4.20 (5, 3H, N-CH-), 3.81 (1, ]=3.1
Hz, 2H, CH,OH), 3.66 (s, 3H, CO:CHs), 2.31 (5,
EIH C:-C”_—, & ':..-'__-,"CHg j 2.19 I:_hfS. ]H, OH
exchangable with D00 and 1.21 {1, J=6.% Hz, 3H,
CH;).

IR{(KEr), v 3341(br, NH & OH), 1722 (C=0),
1655 (C=C), 1535 and 1381 (NOs) em'™.

MS: m/z (%) 394 (M',50), 321 (24), 305 (29), 259
CLOO, 195 (21 and 150 (16).

- 2-Hydroxyethyl) S-isopropl [ 4-dibvdro-2,6-
dimeifnl-4-( -methyl-3-nitro-2-imidazolyl)-3,5-
pyridinedicarboxylate (XVI)

'H NMR (CDCL): & 8.51 (br, s, 1H, NH), 7.93 (s,
1H, imidazole H-4), 5,17 (s, 1H, C4-H), 5.02 (m,
1H, CO.CHMez), 4.23 (s, 3H, N-CHs), 4.20 (1,
J=5.2 Hz, 2H, CQ.CHz), 3.7% (1, J=5.2 Hz, 2H,
CH:OH), 2.25 (s, 6H, C:-CH: & Cs-CH, ). 1.71
(br 5, 1H, OH exchangeable with D) 1.23 and
1.16 (t]=4.3 Hz, 3H each, CH{CH:) ).

[R{KEr): v 3341 (br, NH & OH), 1734 (C=0),
1648 (C=C), 1541 and 1378 (NO) cm™

ME: miz (%) 408 (M7 38), 321 (62), 239 (100,
195 (21), 149 (23) and 106 (16)

3-(2-Methoxyethyl)  F-methyl | 4-dihvdro-2,6-
dimethyl-4-{ l-methyl-3-nitro-2-imidazolvl)-3, 5-

P yridipedicarh oxylate (A1)

'H NMR (CDCLy: 6 B.86 (brs, LH, NH), 7.94 (s,
IH, imidazole H-4), 517 {5, 1H, Cs-H), 4.21 (s,
3H, N-CHj), 4.19 (1, J=5.1 Hz, 2H, CO.CHz), 3.69
(s, 3H, CO:CHs), 3.51 (t, I=5.1 Hz, 2H, CH,OMz¢),
3.29 (s, 2H, OCH3), 2.24 and 2.22 (ds, 3H cach,
C:-CHs & Cs-CH3).

IR(KBr)y: v 3395 (MH), 1731 {(C=0), 1658 (C=C),
1561 and 1358 (NO2) cm”.

bME: miz (%) 394 {'MJ'_.Z?}J 335(12), 291 (313, 259
(100, 210 (25 and 191 (23).

I-(2-Methoxyethyl)  S-ethyl 1 d-dihvdro-2,6-
dimethyl-4-{ 1 -methyl-S-nitro-2-imidazolvi)-3 5-
pyridinedicarboxylate (XVII)

"H NMR (CDCly): & 9.00 (brs, 1H, NH), 7.94 (s,
LH, imiduzole H-4), 517 (s, 1H, C-H), 4.25 (s,
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3H, N-CHy), 4.18 (1. ]=4.6 Hz, 2H, CO:CHz), 4.04
(t. J=6.2 Hz, 2H, CO-CH.), 3.51 (1, J=4.6 Hz, 2H,
CH.OMe), 3.29 (s, 3H, OCHs). 2.22 (s. 6H, Ca-
CH: & Ce-CHs) and 1.24 (1, J=6.2 Hz, 3H, CH3).
IR (KBr): v 3417 (NH). 1729 (C=0), 1671 (C=0C),
1557 and 1381 (NO:) em™.

MS: mz (%) 408 (M,52), 333 (200, 282 (32), 259
(1003, 205 (24) and 196 (28).

ZoprMethoxyvethivl) Seisopropd 1 4-dikvdre-2,6-
dimetfil-d-(I-methyl-  J-pitro-2-imidazel)-3,5-
puridinedicarbaxylate (XTX)

'H NMR (CDCLs): 8 8.81 (brs, 1H, NH), 7.94 (s,
1H, imidazole H-4), 5.15 (5, 1H, Cs-H), 5,11 (m,
|H, CO.CHMe;), 424 (s, 3H, N-CHgy), 420 (x,
1=4.6 He, 2H, CO:CH:), 331 (1, J=4.6 Hz, IH,
CH.OMe), 3.29 (s, 3H, OCHs), 2.24 and 2,22 (d
g, 3H each, C2-CH; & Ce-CHy), 1.24 and 1.17 (d,
J=3.1 Hz, 3H each | CH{CTH:) ).

IR(KBEr): v 3402 (NH), 1721 (C=0), 1659 (C=C}),
1549 and 1369 (NO2) cm™.

MES: miz(%) 422 (M724), 331 (25), 296 (14), 259
(100, 233 (13), and 195 {(35).

J-f2-Acelylethyl) Jemethy! 1 4-dihvdro-2,6-
dimethvi-d-f 1 -methyd-3-wnitro-2-imidazold)-3,5-
pyridinedicarboxylate (XX

"H NMR (CDCls): & 8.91 (brs, |H, NH), 7.94 (s,
1H, midazole H-4), 5.15 (s, 1H, C,-H). 4.21 (5,
3H, N-CHy), 4.09 (t, J=6.8 Hz, 2H, CO.CH:), 3.76
(s, 3H, CO:CHa), 2.42 (1, ]=6.8 Hz, 2H, CH.CQ),
2.21 (s, 6H, C:-CHs & Cs-CH;) and 2.11 (s, 3H,
COCH3),

IR(KBr): v 3378(NH), 1744, 1719 (C=0), 1661

{C=C), 1518 and 1368 (NO:) cm™.
MS: miz (%) 406 (M*,42), 318 (11). 259 (65), 192
(200 and 85 (1007,

3-f2-Acetilethvl) S-ethnd 1 d-dihydro-2, 6-dimethnil-
4= {-methyl-5-nitro-2-imidazolvi}-2, 5-
pyridinedicarbaxylate (XXT)

'H NMR (CDCls); & 8.71 (br s, 1H, NH), 7.94 (s,
1H, midazole H-4), 315 (5, 1H, C:-H), 4.23 (5,
3H, N-CHy), 4.09 (m, 4H, CO:CHa), 2.42 (t, J=6.7
Hz, 2H, CH.CO), 2.22 (s, 6H, C-CHa & Ce-CHz),
2.11 (s, 3H, COCHy), and 1.23 (1, J=6.2 Hz, 3H,
CHa).

IR(KBr): v 3474(NH), 1727, 1719 (C=0), 1657
(C=C), 1551 and 1378 (NO;) cm”

MS: miz (%) 420 (M 19, 308 (18), 259 (71), 177
(22) and 85 (100).
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I-f2-Aeetylethyl)  S-tsoproped I 4-dibyvdro-2, 6-
dimethvl-4-f -methvl- J-nitro-2-imidazolil)-3,5-
pyridinedicarboxlate (XX

'H NMR (CDCls): & 8.81 (brs, 1H, NH), 7.94 (s,
1H, imidazole H-4), 515 (s, 1H, C.-H), 511 (m,
1H, CO.CHMcy), 4.24 (s, 3H, N-CHs), 4.20 (1,
J=4.6 Hz, 2H, CO:CH), 3.51 (1, J=4.6 He 2H,
CH:0OMe), 3.29 (s, 3H, OCHa), 2.21 (s, 6H, Co-
CHs & Cp-CHs), 1.24 and 1.17 (dd, J=5.1 Hz, 3H
each , CH{CH3) 1),

IR(KBr): v 3464(NH), 1731, 1716 (C=0), 1666
(C=C), 1559 and 1371 (NOz)em’™.

MS: mfz (%) 434 (M",15), 318 (22), 259 (56), 192
(32), and 85 (10073,

3-(2-Cyanoethyl)  J-methy!l 1 4-dibydro-2,6-
dimethd-4-f1-meth-T-nitro-2-imidazolyl)-3,5-
pyridinedicarboxylate (XXTI)

'H NMR (CDCls): 5 8 89 (br s, 1H, NH), 7.95 s,
|H, imidazole H-4), 5.13 (s, 1H, Cs-H), 4.35 (1,
J=6.3 Hz, 2H, C0.CH2), 4.21 (5, 3H, N-CHa), 3.69
(s, 3H, CO,CHa), 2.69 (1, J=6.3 Hz, 2H, CH:CN},
2.33 and 2.29 (ds, 3H each, Co-CHa & Cs-CH: ).
IR(KBr): v 3341 (NH), 2242 (CN), 1724 (C=0),
1658 (C=C), 1522 and 1378 (NOy) cm’".

MS:mdz (%) 3BD (MT5T), 330 (26), 291 (28), 259
(1003, 210 (28) and 150 (18).

3-(2-Cyanoethyl) S-ethyl 1 4-dikvdro-2,6-dimethyl-
daf l-methyl-3-nitro-2-imidazolyl]-3,5-
puridinedicarboxylale (XXTV)

'H NMR (CDCLs): & 8.97 (br s, 1H, NH), 7.94 (s,
1H, imidazole H-4), 515 (s, 1H, C4-H), 431 (1,
J=6.2 Hz, 2H, CO,CH;), 4.23 (s, 3H, N-CHz), 4.10
(t, J=6_8% Hz, 2H, CO,CH.), 2.68 (1, ]=6.2 Hz, 2H,
CH.CN), 3.66 (s, 3H, CO.CHs), 231 and 2.26
(two s, 3H each, Co-CHy & C4-CHs ) and 1.24 (1,
J=6_8 Hz, 3H, CH;).

IR(KBr): v 3418 (NH), 2252 (CN), 1725 (C=(0,
1665 (C=C), 1531 and 1369 (NO) cm™,

MS: m/z (%) 403 (M",43), 330 (32), 305 (18), 259
(100, 230 (22) and 196 (15).

3-f2-Cyanoethyl)  J-isopropyl |1, 4-dikydre-2,6-
dimethyl-4-{1-methyd-S-nitro-2-imidazolyl)-3,3-
pwridinedicarboxylate (XXV)

'H NMR (CDCls): & 8.87 (br s, 1H, NH), 7.94 (s,
1H, imidarole H-4), 5.14 (s, 1H, Cs-H), 498 (m,
1H, CO.CHMe;), 4,30 (1, 1=6.1 Hz, 2H, CO.CH.),
425 (5, 3H, N-CH.), 266 (1, J=6.1 Hz, 2H,
CH:CW), 2.26 and 2.23 (two s, 3H each, C-CHs &
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Table 1. Physical properties and calcium channel antagonist activity of compound X1V-XXV
MO

~
M—CH4

e

Ry—05C CO3;—Ry4

HaC™ ™~ N""CH,

H
| Caloium channel
Compound R, o) MpCy Yield (%) antagzonist activily
G H51EM, n=7
ATV (CHy),OH Me 226-228 53 1202050 x 1077
iV (CH,OH | Rt PRI 64 31552103 x 107
XVI (CH, )01 isoPro 209211 | 61 2.9220.51 x 107°%
XVl ' {CH.1,OCH, Me 212213 T oR 4205079 x [07°F
XVIN (CH;LOCH, | It 195-197 51 7.492] 77 10T
MM (CH,);0CH, isolro 1 98-200 25 B2l 2w I
XX B {CH, % COCH, Me 174176 33 148027 x L07™*
XX {CH;,COCH, Et ~ 156-158 62 2.5340.92 x 10™*
X {CH;RCOCH, isolro 163164 | 58 i 211055 1077
XXM (CHy)CN Me 225-227 71 6.86+0.33 x 107
IV (CH,CN Et 121-223 66 2462019 % [0
XXV (CH,),CN | isoPro 224-226 | Y 1.48=007 x 10 7=
Nifedipine B 1.07£0.12 x [0

* Single asterisk indicates P< 0.05 compared to mifedipine in that experiment wing Students i-lest,

Cs-CH; ), 1.24 and 1.16 (d, J=5.9 Hz, 3H cach .
CH{CH3) ;).

IR(KBr): v 3341 (NH), 2238 (CN), 1734 (C=0),
1639 (C=C), 1521 and 1352 (NQy)} em™.

physiograph. All compounds were dissolved in
DMSO and the same volume of salvent was used
as the control. The contractile response was taken
as the 100% value for the tonic (slow) component

MS: miz (%) 417 (M",43), 331 (32), 296 (14), 259
(100), 230 (22) and 195 (43).

FPharmacology

Male albino guinea pigs (300-430 g) were killed
by a blow to the head. The intestine was removed
above the ileocccal junction, Smooth muscle
sgpments of about 2 cm length were mounted
under a resting tention of 300 mg and were
maintained at 37° C in a 20 ml jacketed organ bath
comtaining  oxygenated  (95%0; & SO0
physiological saling solution of the following
millimolar compositions; MaCl, 137; CaClz, 1.8;
KCIL 2.7, MgS0., 1.1; NaH;POQ,, 0.4; NaHCOs, 12
and glucose 5. The muscle was equilibrated for 1
hour with a solution changing every 15 min. The
contractions  were  recorded  with & forced
displacement transducer (FTO3C) on a GRASS

of the response. Test compounds were added by
accumulative amounts after the dose response for
Carbacol (1.67x10 7 M), Test compound -induced
relaxation of contracted muscle was expressed as
the percent of the contral (16-17).

The 1Cs; values were graphically determimed from
the contraction- response curve,

Statistics
The results abtained were presented as means and
evalusted statistically using Student s 1-test.

RESULTS AND DISCUSSION
The int vitro calcum channel antagomist activities
(1C:0) of compounds XIV-XXV were determined
as the molar concentration of the test compound
required to  produce  50%  inhibition  of  the
muscarinic receptor-mediated (carbacol, 1.67x107
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L] Ca™ dependent contraction (tonic response) of
puinca  pig  ileal  longitudinal  smooth  muoscle
{(GPTLSM), and are presented m Table 1.

These results indicate that compounds XIV-XXV
possessing a hydroxy, alkoxy, acetyl or cyano
substituent exhibit  superior or equipotent calcium
channel antagonist activity (10751077 M) relative
to the reference drug Nifedipine ( ICs= 1.07£0.12
x 107" M). A comparison of activities of the
compounds  XIV-XXV with compounds reported
by Shafiee et al (10) having the same structurs
without hydroxyl (alkesy, acetyl or cvano) group,
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of the [4-dibvdropyridine rng  increases  the
smooth muscle relaxant activity.

Also, a comparison of the results of this study with
the report of Min et al, (12), indicated that 1,4-
dihydropyridine  compounds with  hydroxy]
imethoxy, acetyl or cyano) substituted on C-3 or
-5 ester position of the ring have more activity

than  similar  compounds  with  aminoalkyl
substitutents.
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reveals that the presence of a hydroxyl (alkoxy,

acetyl ar cvano) group substituted on C-3 position
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