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Synthesis and reactions of 2-methyl-5-(D-arabino-tetra-
hydroxybutyl)-3-pyrrolecarbohydrazide

Mohamed El Sadek*, Samy A. Abdel-Baky, and Nagwa N. El Soccary

Chemistry Department, Faculty of Science, Alexandria University, Alexandria ( Egypt)
(Received August 28th, 1990; accepted for publication, in revised form, July 22nd, 1991)

The present work is a continuation of our work on the synthesis of heterocyclic
compounds from saccharide derivatives'®. Ethyl 2-methyl-5-(D-arabino-tetrahydroxy-
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butyl)-3-pyrrolecarboxylate (1, Scheme 1) was heated under reflux with hydrazine
hydrate to give 2-methyl-5-(D-arabino-tetrahydroxybutyl)-3-pyrrolecarbolate hydra-
zide (2) in 89% yield. The structure was confirmed by elemental analysis and by the fact
that the i.r. spectrum of 2 showed appropriate absorbances for the amide, hydroxy, and
amino functions (for details, see Experimental section).

Treatment of hydrazide 2 with various aromatic aldehydes in acidic medium
afforded the corresponding aldehyde acylhydrazones 3-11 in 62-95% yields (Scheme
1). The structures of these hydrazones were established by i.r. and 'H-n.m.r. spectrosco-
py, wherein the C=N, CONH, NH, and OH bands appeared at the expected fre-
quencies and all protons showed appropriate resonances in their 'H-n.m.r. spectra (for
details, see Experimental section). Compounds 3-11 all gave satisfactory elemental
analyses (Table I), and the structures were confirmed by '"H-n.m.r. spectroscopy (for
details, see Experimental section).

TABLEI

Yields and physicochemical and analytical data for compounds 3-11

Compound M.p. Yield  Solvent’ R* Molecular Anal. Cale./Found
no. ) (%) formula
C H N
3 88 895 LIE-B 058 C.H,NO, 5877 6.05 12.10
59.02 6.10 11.80
104 85 E 024 C,H,CINO, 5345 524 11.01
53.23 541 11.10
5 122 82 E 0.59  C,;Hy,CIN,O 53.45 5.24 11.01
53.64 5.19 11.22
6 97 91 2EB C, H, N0, 5727 6.10 1114
56.99 6.40 11.30
7 s 93 21EB 040 C,H,N0, 5618 5.78 11.57
56.12 5.84 11.50
8 197 95 21E-B 040 C,Hy,N,0, 5202 5.10 1428
52.37 5.22 13.97
9 95 0 E 041  C,HsN,0O; 6LI0 616 11.26
61.30 6.19 11.09
10 102 62 2EB  —  C.HNO, 5340  5.64 12.46
53.68 5.46 12.59
11 110 73 2.1 E-B — C,H, N,0S8 50.97 5.38 11.89
51.02 5.14 12.00

“E, EtOH; B, PhH. * Solvent: 5:1 CHCl,-MeOH.

When hydrazones 8-11 were boiled with acetic anhydride (Scheme 2) for one
hour, these compounds were converted to the N'-acetyl-3-(5-aryl-N*-acetyl-1,3,4-oxa-
diazolin-2-yl)-2-methyl-5-(D-arabino-tetraacetoxybutyl)pyrroles (12-15), which were
all isolated in crystalline form in yields ranging from 62 to 69% (Table II). The
structures of 12-15 were confirmed by i.r. (see Experimental section) and 'H-n.m.r.
spectroscopy (Table III) and by elemental analyses (Table I1).
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TABLE II

Yields, melting points, and analytical data for compounds 12-17
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Compound  M.p. Yield Molecular Anal. Calc./Found

no. (°) (%) Sformula
C H N

12 132 62 C,H;,N, 0,4 54.04 4.97 8.70
54.12 5.04 848

13 179 67 C,H;;N,0,, 59.52 5.60 6.72
59.58 5.82 6.49

14 195 64 C,H;N,0,, 55.02 5.26 7.13
55.13 5.18 7.14

15 205 69 C,H;N,0,,§° 53.55 5.12 6.94
53.89 5.12 7.01

16 80 72 C,H,,N,O, 52.93 5.04 11.76
53.20 5.00 11.59

17 97 75 C;H; N0, 60.37 59 9.19
60.42 6.02 9.08

“ Calc.: 8, 5.29; found: S, 5.08.

TABLE III

'H-N.m.r. spectral data for the 3-(1,3,4-oxadizolin-2-yl)pyrroles 12, 13, and 15

Compound  Chemical shift (p.p.m.)

no.*

CH, OAc NAc Sugar-H =CH Ar ArCH

12 1.9 2.1-24 24 39-53 6.5 8.0-8.3 10.1

13 1.4 2.0-2.1 24 3.9-53 6.6 7.2-7.3 9.3

15 1.7 2.0-24 2.7 3.6-5.2 6.9 7.3-8.0 99

“ For structures, see Scheme 2. * Resonances of -CH = CH- are at 6.7 (d) and 7.4-7.5 (t) p.p.m.
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Yields and physicochemical and analytical data for compounds 18-24

NOTE
0
1
R—CH=N—-NHC
| 0
1l
HsC N CH=NNHCAr
H
25 R = CgHg—, Ar = p-CICH,—
26 R = C/H—, Ar = p-MeCH,—
27 R = GHe—, Ar = p-(MeO)CeH,—
28 R = CgHs—, Ar = p-(NO,)CH,—
29 R = CHg— Ar = 4-Pyridyl—
30 R = p-ChGH,— Ar = CeHg-
31 R = p-Cl-CH,—, Ar = p-MeCH,—
32 R = p-Cl-CH,—, Ar = p-(MeQ)C,H,—
33 R = p-Cl-CH,—, Ar = p-(NG,)CqH,~
34 R = p-Cl-C¢H,—, Ar = 4-Pyridyl—
35 A = 0-Cl-CgH,—, Ar = CiHg-
36 R = 0-C-C,H,~, Ar = p-MeCeH,—
37 R = 0-CkCeH,—, Ar = p-(MeO)CH,—
38 R = 0-CL-C.H,—, Ar = p-(NO,ICyH,—
39 R = 6-Cl- CGH — Ar = 4-Pyridyl—
40 R = p-{MeO)C H —, Ar = CgHs-
41 R=p(MeO)CH— Ar = p-CICgH,—
42 R=p(MeO)CH— Ar = p-MeCH,—
43 R =p- (MeO)C6 —, Ar = p-(NO. )CBH —
44 R = p-(MeQ)C, H —, Ar = 4-Pyridy|-—
45 R = 0-(HO)C, H — Ar = CeH;-
46 R = 0-(HO)C H‘—, Ar = p-CICH,—
47 R = 0-(HO)CgH,—, Ar = p-MeCgH,—
48 R = 0-(HO)CgH,—, Ar = p-(NO,)CeH,—
49 R = 0-(HO)CgH,—, Ar = 4-Pyridyl—
50 R=p(NOz)CH— = CgHq~
51 R = p-(NO)CH,— Ar = p-CleH.—
52 B = p-(NO,)CeH,—, Ar = p-MeCgH,—
53 R = p- (NOZ)CGH‘——, Ar = p-(MeOQ)CH,—
54 R = p-(NO,)CH,—, Ar = 4-Pyridyl—
55 R = C4HsCH=CH—, Ar = C,H,~
86 R = CgH,CH=CH—, Ar = p-CIC;H,—
57 R = C(H,CH=CH-, Ar = p-MeC,H,—
58 R = C,H,CH=CH~—, Ar = p-(NO,)C,H,—
59 R = CH,CH=CH—, Ar = 4-Pyridyl—

Compound M.p. Yield RS Molecular Anal. Calc./Found
no. ?) (% ) Sformula
C H N
18 145 75 0.84 C,H:NO, 6587 5.13  16.46
66.01 490 16.50
19 115 50 0.83 C,H,,CIN,;0,’ 58.04 417 14.50
5790 420 1477
20 165 47 0.93 C,H,CIN,0 5804 417 1450
58.10 4.14 1437
21 200 63 0.77 CHsN,0, 63.15 530 1473
63.22 5446 1434
22 175 70 0.83 C,,H:N,O, 6199 483 1549
61.94 497 1550
23 198 79 0.67 C. H,.N,O, 56.00 4.03 18.66
56.20 395 18.69
24 163 80 0.77 C,:H N0, 68.31 537 1494
68.52 5.07 1521

*Solvent: 3:2 EtOAc-hexane. *dnal. Cale. Cl, 12.26; found Cl, 12.11. “Anal. Calc. Cl, 12.26; found Cl, 12.60.
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Deacetylation®'* of compounds 12 and 13 with 3% sodium methoxide in metha-
nol (Scheme 2) afforded the deacetylated products 16 and 17, which were identified by
their i.r. and '"H-n.m.r. spectra (for details, see Experimental section) and confirmed by
elemental analysis (Table II).

Periodate oxidation of hydrazones 3-9 afforded the corresponding pyrrole alde-
hydes 18-24 (Scheme 3) in yields of 47-80% (Table IV). These compounds were
recognized by the conspicuous absence of OH absorbances in their i.r. spectra, with the
appearance of pyrrole-CHO absorbances in the 1655-1670 cm ™' region. The presence
of the CHO group was further confirmed by a resonance at 6 9.35 in the 'H-n.m.r.
spectra. (For details, see the Experimental section).

Condensation of compounds 18-24 with a number of aroylhydrazines furnished
the corresponding derivatives 25-59 (Scheme 3, Table V). The latter set of compounds
were characterized by i.r, and 'H-n.m.r, spectroscopy (for details of representative
examples, see Experimental section) and by elemental analyses (Table V).

Three of the acylhydrazones, compounds 42, 46, and 50, were heated under reflux
with acetic anhydride for one hour to give the triheterocyclic derivatives 60—62 (Scheme
4), The structures of these compounds were confirmed by i.r. spectroscopy (disappear-
ance of NH bands, with appearance of characteristic NAc absorbances), and by
'H-n.m.r. spectroscopy, whereby all the protons could be definitively assigned (for
details, see Experimental section). In addition, 61 showed a molecular ion in its mass
spectrum at m/z 591, with a base peak at m/z 139.

Rt

Acy0
42,46, and 50 — e

60 R' = p-OMe, R? = p-Me
61 R' = 0-OAc, R? = p-Cl

p
62 R' = p-NO, R? = H

Scheme 4
EXPERIMENTAL

General methods. — Melting points were determined on a Kofler block and are
uncorrected. Lr. spectra were recorded for samples in a KBr matrix on a Unicam SP
1025 spectrometer, and the 'H-n.m.r. spectra were recorded on a Varian EM-390 (90
MHz) spectrometer. Electron-impact mass spectra were obtained at 70 eV on a Hew-
lett—Packard 5988A mass spectrometer. Thin-layer chromatography was carried out on
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silica gel plates from Analtech. Microanalyses were performed at the Faculty of Science,
Cairo University (Cairo, Egypt).

2-Methyl-5-(D-arabino-tetrahydroxybutyl )-3-pyrrolecarbo hydrazide (2). — Eth-
yl 2-methyl-5-(p-arabino-tetrahydroxybutyl)-3-pyrrolecarboxylate (1, 10 g, 40 mmol)
was heated under reflux with hydrazine hydrate (20 mL, 400 mmol) for 1 h. The mixture
was then poured into cold EtOH, and the product that precipitated was filtered, washed
with EtOH (3 %), dried, and crystallized from 2:1 EtOH-H,O to give needlesof 2(9.1 g,
89%): m.p. 185% R, 0.22 (5:1 CHCl,-MeOH); i.r. 1640 (CONH), 3200 (NH), and 3450
cm ™! (OH).

Anal. Calc. for C,H,;N;0;: C,46.33; H, 6.61; N, 16.21. Found: C, 46.40; H, 6.56;
N, 16.20.

N-/2-Methyl-5-(D-arabino-tetrahydroxybutyl)-3-pyrroloyl] aldehyde hydra-
zones (3-11). — To solution of compound 2 (2.0 g, 7.7 mmol) in EtOH (20 mL)
containing acetic acid (0.1 mL) was added the appropriate aldehyde (7.7 mmol), and the
mixture was heated under reflux for 1 h. The aldehyde hydrazone derivative that
precipitated was filtered, washed with EtOH (5 mL), dried, and crystallized from the
appropriate solvent or solvent mixture (Table I). Physicochemical and analytical data
are provided in Table I. 'H-N.m.r. data (Me,SO-d,) for 3 and 8:J 2.45 (s, 3 H, CH, at
C-2),3.25-4.90 (m, S H, sugar C-Hs), 6.5 (s, 1 H, CH at C-4), 7.35-8.23 (m, 4 or S H,
aryl), 8.35-8.60 (s, 1 H, C=NH), 10.9-11.1 (s, 1 H, NH), and 11.03-11.25 (s, 1 H,
NHCO).

N'-Acetyl-3-(N*-acetyl-5-aryl-1,3,4-0xadiazolin-2-yl )-2-methyl-5 -(D-arabino-
tetraacetoxybutyl)pyrroles (12-15). — Aryl aldehydrazones 8-11 (300 mg) were each
boiled with Ac,0 (15 mL) for 1 h, and the mixture was then poured onto crushed ice (200
g), whereby the oxadiazoline derivatives 12-15 precipitated. The compounds were
isolated by filtration, washed thoroughly with H,0, dried, and crystallized from EtOH
as needles: i.r. 1600-1610 (C = N), 1640-1650 (NAc), and 1710-1735 cm ' (OAc). For
yields and physicochemical and analytical data, see Table II; for 'H-n.m.r. data, see
Table III.

N'-Acetyl-3-(N*-acetyl-5-aryl-1,3,4-oxadiazolin-2-yl - 2-methyl-5-(D-arabino-
tetrahydroxybutyl)pyrroles (16 and 17). — A solution of 12 or 15 in 3% NaOMe in
MeOH (10 mL) was left standing overnight. Amberlite IR-120 [H*] resin (5 g) was
added until the solution was neutral, whereby the oxazoline derivative precipitated. The
product was filtered, washed with EtOH, dried, and crystallized from EtOH. L.r. data:
1600 (C = N), 16401650 (NAc), and 33603450 cm ™' (OH); 'H-n.m.r. data (Me,SO-d,)
for16:51.9 (s,3H, CH,at C-2),2.4(s,3H,NAc), 3.3-3.9(m, 5 H, sugar C-Hs), 6.5 (s, 1
H, pyrrole C-4), 8.0-8.3(2d,4H, Ar),and 9.5 (s, 1 H, CH oxadiazoline). For analytical
and physicochemical data, see Table II.

N-(5-Formyl-2-methyl-3-pyrroloyl ) aldehyde hydrazones (18-24). — To a solu-
tion of the appropriate aldehyde hydrazone 3-9 (11 mmol) in distilled H,O (50 mL) was
added dropwise, with stirring, aqueous NalO, (34 mmol, 50 mL). The mixture was
stirred for 5 h, and the formyl derivative which separated was filtered, washed with
water, dried, and crystallized from EtOH to give 18-24. For physicochemical and
analytical data, see Table IV. Lr. data: 1590-1605 (C=N), 1640-1650 (CONH),
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1655-1670 (CHO), and 3200-3400cm ™' (NH); 'H-n.m.r. data for a typical formyl
derivative (Me,SO-d,); 6 2.41 (s, 3H, CH, at C-2), 6.55 (s, 1 H, H-4), 7.83-8.15(2d, 4 or
5H, Ar),8.32(s,1H,CH=N),9.35(s, | H,CHO), 11.1 (s, 1 H,NH),and 11.25 (s, 1 H,
NHCO).

N-/5-( Aroylhydrazonomethyl)-2-methyl-3-pyrroloyl aldehyde hydrazones (25
59). — To a solution of the appropriate aldehyde hydrazone 18-24 (1 mmol) in EtOH
(10 mL) containing HOAc (0.01 mL) was added the appropriate aroylhydrazine (1
mmol) in EtOH (5 mL). The mixture was heated under reflux for 1 h, whereby the
hydrazone derivative separated upon cooling. The product was filtered, washed with
EtOH (5 mL), and crystallized from 2:1 PhH-EtOH. For yields and physicochemical
and analytical data, see Table V. 'H-n.m.r. data (Me,SO-d,) for 40: 6 2.45 (s, 3 H, Me),
3.7(s, 3 H, MeO), 6.95 (s, | H, = CH pyrrole), 7.45-7.80 (m, 9 H, ArHs), 8.15 (s, | H,
pyrrole-CH =), 8.30 (s, 1 H, p-(MeO)C,H,CH =), 11.50-11.70 (s, 2 H, N-NH). Ana-
logues of 40 showed similar "H-n.m.r. spectra.

N'-Acetyl-3-(N*-acetyl-5-aryl-1,3,4-oxadiazolin-2-yl )-5-(N*-acetyl-2-aryl-1,3,4-
oxadiazolin-2-yl)-2-methylpyrroles (60-62). — Hydrazone compounds 42, 46, and 50 (1
mmol) were each boiled in acetic anhydride (5 mL) for 1 h, and the mixture was poured
onto ice (200 g). The products that separated were filtered, washed with H,Q, dried, and
crystallized from 2:1 PhH-EtOH. For yields and physicochemical data see Table V. Lr.
data: 1605-1610 (C=N), 1650-1655 (NAc), and 1760 cm ™' (OAc); 'H-n.m.r. data
(CDCl,)for61:62.03 (s, 3 H, pyrrole-CH,), 2.15 (s, 3 H, OAc), 2.3 (s, 3H,NAc), 7.0 (s, 1
H, pyrrole-CH =), 7.05-7.35 (m, 8 H, Ar), 7.65and 7.75(2s,2 H, 2 x CH).
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