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Abstract - The synthesis of various a-hydroxydimethylacetals (2a2-2j) has
been achieved by the oxidation of nitrogen containing heterocyclic ketones
{la-1j) using CSHSI(OAC)Z—KOH—MeOH . The nmr and mass spectra of the ace-

tals are discussed.

1 we showed that various aminoketones can be converted

In a previous communication
into the corresponding «-hydroxydimethylacetal using either o-iodosobenzoic acid or
iodobenzezne diacetate (XKOH/MeCH) without oxidation at the amino group. We now re-
port the application of the hypervalent iodine oxidative method2 to several nitro-
gen containing heterocyclic ketones, namely 2-acetyl-, 3-acetyl-, 4-acetylpyridines
(la-lc), acetylpyrazine (Id), 2-acetyl-l-methylbenzimidazole (le) and various
Mannich base aminoketones (1f-1j). The derived o-hydroxydimethylacetals (2a-2i)
were obtained in good yield when aminoketones (la-1j} were treated with 1.1 equiva-
lents of iodobenzene diacetate and 3 equivalents of potassium hydroxide in methancl
{(Scheme 1). a-Hydroxydimethylacetals ({2a-2j) were prepared with a view towards
their conversion via ketones to the oxime methiodides,. These compounds are
potential reactivators for diisopropyl fluorophosphonate inhibited acetylcholin-

esterase. 3

However, the hydrolysis of the acetals was not straightforward and ini-
tially either starting material or uncharacterized products were obtained in most
of the cases. Acetals 2b and 2j could be hydrolysed with aqueous H(C1l. Results of

the reactivation properties of these compounds will be published elsewhere.
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Scheme 1

The structures of these acetals are based upon correct elemental analyses and spec—
tral properties. The two methoxy groups (in the acetals) are diastereotopic if the
adjacent carbon is chiral e.q. compounds 2£-2i. The nmr spectra of 2£-2j showed
two singlets (2f shows at & 3,30 and 3.43) while other acetals (2a-2e), which do
not contain chiral carbon adjacent to the acetal carbon atom, exhibit a singlet ah-
sorption peak which corresponds tc six protons due to the equivalent acetal methoxy
groups. In 2f-j the C,-methine proton is unequally coupled ta the Cy-dias-
tereotopic¢ protons, J2_3A, JHz, J2_3B, 11Hz.

The ir spectra of all acetals showed absorption due to -OH stretching (~3500 cm_1

)
and no absorption peaks attributed to carbonyl groups thereby indicating the ab-
sence of starting ketone. The mass spectral data of the acetals also support the

structural assignments. The most characteristic feature in the mass spectra is the

loss of R'-CH-OH (pathway a) from the parent molecular ion to yield the r-c*
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(DCH3)2 ions which appear as the base peak in 2a-Ze, The base peak in the cases of
2f-2j results from the cleavage of the molecules via pathway b while pathway a
affords two prominent ions due to R-—C+(OCH3}2 and R'-CYH-OH. The latter ions can
alsc furnish R'" after the loss of CHy0. The molecular ions in all these acetals

have very low intensity {Scheme 2).

+
ome 2 ?
R—C—+CH—+—R —E . R¥
OMe " OH (for g_f-Zi)
a
(IJMe
R—C+
|
OMe OH
{ for 2a-2j) {for 21-2j)
Scheme 2

EXPERIMENTAL

Melting peints were determined with a Thomas-Hoover capillary melting point appara-
tus and are uncorrected. The ir spectra were obtained using a Unicam S5P1000 ir
spectrophotometer and peak positions are expressed in cm_l. i wmr spectra were
recorded at 60 MHz in CDCl, {(2a-23) or D,0 (1lf-1h hydrochloride) with TMS as
internal reference. Chemical shifts are given in ppm (68}, Hydroxyl signals were
identified by deuteriation. Mass sgpectra were measured with a Hewlett Packard
GC|M8 5985 apparatus operating at 20 eV. All acetals {2a-2j} were recrystallized

from hexane unless otherwise stated,

Availability of aminoketones. 2-Acetyl-, 3-acetyl, 4-acetylpyridines and acetylpy-

razine are commercially available (Aldrich}. 2-Acetyl-l-methylbenzimidazole was

prepared according to the literature procedure which inveolves three steps - (i}

formation of 2-u-hydroxvethylbenzimidazole (i).d‘

{ii) Oxidation of alcohol 3 by
Cr0y to 2-acetylbenzimidazole (_4_).5 {iii) Methylation of 4 using Me2504.5 Mannich
base ketones {1f-14) were prepared using the procedure of Mannich and Lamme-

6

ring. A typical preparation is glven below.
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1-{Phenyl)-3-(1"-pyrrolidinyl)propanone hydrochloride (1f). A mixture of 10.8 g

(0.1 mole) of pyrrolidine hydrochloride, 0.25 ml of concentrated hydrochleric acid,
4,5 g {(0.15 mole) of paraformaldehyde, 30 ml of absolute ethanol, and 12.0 g (0.1
mole) of acetophenone were heated to reflux. After 1 h, 3.0 g (0.1 mole) of pa-
raformaldehyde was added to the solution and refluxing was continued for 2 h. To
the hot mixture was added 250 ml of boiling acetone, and the resulting sclution was
cooled slowly, finally in ice water. The white crystalline product, mp 1l&0-162°C
7

(Lit.’ mp 163-164°C) was collected by filtration in 66% yield. IR {nujol):1675

(> C=0 str); NMR 4:1,92 (6 H m, 0=C-CH, and four pyrrolidinyl protons), 3.42 [(6 H

m, x*

(CHy)41, 7.64 (5 H m, aromatic protons).
The following Mannich bases were prepared using the above procedure,

1-Phenyl-3=-(1'-piperidinyl)propancne hydrochloride {(lg). Yield, 81%; mp 190-192°C

(lit.6 mp 192-193°C); IR (Nujol}:1675 (>C=O str); NMR §:1.88 (8 H m, @Cﬂz and six
piperidinyl protons), 3,60 {(6 H m, N+—(C§2)3],

1-Phenyl-3-(4'-thiomerpholinyl}propanone hydrochloride (1lh). Yield, 54%; mp 177-
8

179°C (1lit.” mp 181.1-183°C); IR (Nujol):1675 { C=0 str); NMR 34: 2.18 [2 H m,
-E—CEQ)], 3.00 [4 H m, N+—(CH2}3], 7.60 (3 H m, aromatic protons}), 8.00 (2 H m, ar-
omatic protons).

3—(4'—Mor holinyl)—l—phenylpropanone hydrochloride (li). Yield, T8%; mp 175-178°C
rp
9

{lit.” mp 177-179°C)} TR (Nujol):1670 (> C=0 str).

l-{4~Methoxyphenyl)-3-(4'~-Morpholinyl)propanone hydrochloride (1j). yield, 80%; mp

212-214°C (lit.lo mp 207.5°C); IR (Nujol):1670 (>7C$O str).

General procedure for preparation of a-hydroxydimethylacetals. Potassium hydroxide

(0.15 mole for la-le and 0.20 mole for 1lf-13j) was dissolved in methanol (80-100ml)
with ice cooling and a solution of the aminoketone (or hydrochloride of 1f-175}
{0.05 mole) in methanol was added dropwise through a pressure equalized addition
funnel with stirring over a peried of 30 min. Then salid iodaobanzene diacetate
{0.055 mole) was added in small portions during 10 min. The reaction mixture was
allowed to stir at room temperature overnight. Most of the methanol was evaporated
in vacuo and to the residue water (150-200ml) was added. The resulting mixture was
saturated with potassium carbonate or ammonium chloride and extracted with ether
(5x50ml), The combined ether extracts were dried (MgSQ,) and concentrated in vacuo
to yield the crude product containing iodobenzene. Final isolation and purifica-
tion were done by crystallization or chromatography. The methods of isolation,

purification and properties of these acetals are given below:
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2,2=Dimethoxy-2-{2'-pvridinyl}ethanol {(2a). It was obtained in 61% yield from co-

lumn chromatography using CH2C12: CHB—g—CH3 {95:5) as eluent (Rf=0.35), mp 58~
59°C, Anal. Caled for CgH  NOy: €, £9.02; H, 7.10; B, 7.65. Found: C, 59.23; H,
7.40; N, 7.53. NMR &: 2,15 (1B s, -OH), 3.25 [(6 H s, C,-(OCH;),], 3.94 (2 H s,
CH,OH), 7.25 (1H m, C,'-H), 7.75 (20 m, Cy'-H, Cg'-H), 8.60 (1H m, Cg'-H); MS: n/z
183 (M+, 0.5), 166{1), 152(100), 136 [5) 78 (8).

2,2-Dimethoxy=2-(3'"-pyridinyl)ethancl (2b). Crude product, a brown viscous oil was

dissolved in a mixture of hexane and ether (60:40) and decanted leaving some undis~
solved brown oil. On keeping the sclution in refrigerator for 2 days, colerless
crystalline product separated. Filtering, washing with cold hexane and drying gave
pure 2b, mp 88§-89°C, in 40-45% yield. Anal. Calcd for CgHy NO4: Gy 59.02; H, 7.10;
N, 7.65. Found: C, 58.92; H, 7.06; N, 7.63. NMR & : 3.26 [6H s, C2—(OC_li3)2], 3.79
(2H s, ~CH,OH}, 7.21 (18 m, C,.-H), 7.80 (lH m, Cg,-H), 8.33 (1H m, pyridinium
proton}), 8.60 (18 d, pyridinium proton); M5, m/z 183 (M+, 0.3y 152 (1looy, 122 (23,
120 (%), 106 (16), 78 (4).

2,2-Dimethoxy-2-(4'-pyridinyljethanocl (2c}. Addition of hexane to the crude pro-

duct turned an oil to a crystalline solid which was recrystallized from hexane-
ether (70:30) to give pure 2¢ as colorless crystalline solid, mp 95-96°C; in 58%
yield. Anal. Calcd for C9H13NOB: C, 59.02; H, 7.10; N, 7.65. Found: C, 59.31; H,
7.45; N, 7.51, NMR & : 3.25 [{6H s, C,-(OCHj),]1, 3.75 (2H s, CH,O0H), 7.42 {2H m,
Cy'-H and Cg'-H), B.60 (2 B m, C,y-H and Cg,-H); MSim/z (183, M%7, ¢.8), 166 (s},
152 (100}, 137 (7), 120 (33), 106 (76), 93 (12), 92 (48), 78 (21},

2,2-Dimethoxy~2-{pyrazinyl)ethanol (2d). Crude product was purified using cry-

stallization process as for 2c. Colorless crystalline product, mp 99-100°C, was
obtained in 62% yield. Anal. Calcd for C8H12N203: c, 52.17; H, 6.52; N, 15.22.
Found: C, 52.03; H, 6.,59; N, 15,07. NMR¢: 3.33[(6H s, C,-{0CH5),], 4.01 (2H s,
CH,0H), 8.58 (2H m, pyrazinium protons), 8.97 (1H m, pyrazinium proton); M5 m/z 184
(m*, ay, 153 [(m-31)7, 1007, 139¢9}, 129 (&), 121 (23), 107 (9), 105 (11), 93 (21},
80 (12),79 (26).

2,2-Dimethoxy=2-(1l-methyl=-2-benzimidazolyl)ethanol (2e}. Colorless crystalline

product, mp 133-136°C, was obtained in 65% yield using procedure as described for
2c. Ahnal. Caled for C12H16N203: c, ®1,02; H, 6,78; N, 11.86, Found: C, 60.84; H,
6.81; N, 11.8l. NMR & : 3.22 [6H s, C,~(OCHy},], 3.83 (3# s, - Ny'=CHy), 3.95 {28
i,—CE_Z—OH); MS: 237 (1) m/z 236 (M, 1) 205 (100), 191 (43) 159 {(22), 147 {(6), 146
(30), 133 (9), 132 (19), 131 {213, 105 {(5) 104 (8).

1,1-Dimethoxy-1-phenyl-3=(l-pyrrolidinyl)propan~2-ol (2f). Crystalline acetal, mp
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77-78°C, was obtained in 25% vyield by dissolving the crude oil in hexane and
keeping the solution in refrigerator for 2-3 days. Anal, Calcd for CygHaaNOy: C,
€7.92; H, 8.68; N, 5.28, Found C, 67.69; H, 8.73: N, 5.20, WNMR:1.73 (4H bs, Cqyi-Hy
and Cuy-Hy), 2.40 (6H m. N;'-(CH;)4), 3.30 (3H s, -C;'-OCH3), 3.43 (3H s, -C;~
OCH4), 3.55 (IH s, -OH) 4.12 (1E dd, C,-B}, (J,_gqp = 3Hz, Jy_jp = 12dz), 7.40 (58
m, aromatic protons); MS: m/z 265 (M+, 0.4), 235 (3), 151, (l6), 114 (12), 105
(3), 84 (100) 70 (1).

1

1,1-Dimethoxy-1l-phenyl~3-(1'-piperidinyl}propan-2-0l (2q), The acetal, mp 80-

81°C, was obtained in 50% yield from the crude product using crystallization pro-
cess as for 2f. Anal. Calcd for C16H25N03: C, £8.82; H, 8.96; N, 5.02. Found: C,
68.58; H, 9.03; N, 4.95, NMR & : 1.45 (6 Hm, C3.-H2, Cd.--H2 and C5.-H2), 2.25 (6
H m, Nl.—(Q§2)3] 3.23 (34 s, Cl—O£ﬂ3), 3.38 (3H s, Cl—OQﬂa), 4.05 (1# 44, HCZ—H)
(J2—3A = 3Hz, Jo_95 = 12Hz)} 7.35 (S5H m, aromatic protons) MS: m/z 279 (M+, 0.6},
151 (46), 128 (52), 98 (100), 84 {1).

1l,1-Dimethoxy-1-phenyl-3-(4'~thiomorphclinyl)-propan-2-ol (Zh).l Colorless solid

separated out when water was added to the residual reaction mixture which was ob-
tained after evaporation of methanol. Hexane (20ml) was added and the resulting
mixture was stirred for 5 min, Ffiltering the solid under suction, washing with
cold hexane and water, and then drying gave pure product (recrystallization from
EtOH), mp 129-130°C, in 65% yield. Anal. Calcd for CygHyqNO45: C, 60.61; H, 7.74;
N, 4.71. Found: C, 60.45; H, 7.68; N, 4.76. NMRé: 3.22 (3H s, C1—0Q§3), 3.38 (3H
5, C,;-0CHy), 4.07 (1H 44, C,-H), (Jy_qp = 3HZ, J5_qp = 1llHz) 7.35 (5H m, aromatic
protons) 1.95-2.62 (10 H); MsS: m/z 297 (M+, 1) 151 (2¢), 146 (6), 116 (1l00), 105
(11), 88 (11).

1,1-Dimethoxy~l-phenyl-3~{4'-morphelinyl)propan-2-ol (2i).1 Colorless crystalline

product, mp 75-77°C, was obtained in 60% yield by crystallization as described for
2£.  Anal. Caled for CygH,3MO0,: €, 64.067 H, 8.18; W, 4,98. Found: C 63.92; H,
8.11; N, 5.02, WNMR 6 : 2.40 [(6B m, Ny'=(CHy)4], 3.65 [(4H t, 0,'-(CHy )51, 3.25

(38 s, C1—0C53), 3.40 (3H s, C1~OCE ) 4.1 (1lH 4ad, szﬂj, (JZ—BA = 3Hz, Jo.3g =

3
118z} 7.37 (5H m, aromatic protons) MS: 281 (M+, 1y, 251 (7)), 264 (1), 232 (5}, 105
(18), 100 {100} 151 (48), 130 {(18).

1,1-Dimethoxy-l1~(4-methoxyphenyl)-3=(4'-morpholinyl)propan-2-ol (25). Using the

same crystallization process as described for 2f, colorless crystalline acetal
(23}, mp 96-97°C, was obtained in 44% vield. Anal. Calcd. for CigHogNOs: €, 6l.74;
H, 8.04; N, 4.50. Found: C, 61.67; H, 8.06; N, 4.40, NMR & : 2.34 [(6H m, Hys-

(CHy)3l, 3.24 (3H s, C,-OCH;), 3.37 (3H s, C;-OCH;), 3.65 [4H &, O,,-(CH,),], 3.82
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(34 s, 4-0CH3-CgH,), 4.12 (18 dd, Cp=H) (Jp_3p = 3Hz, Jy_3u = 11Hz), 3.00 (1f s,
0H), 6.%0 (2B m, aromatic protons), 7.43 (2H m, aromatic protons); MS5: m/z 311

(M+, 1), 281 (5), 266 (3), 263 (6), 181 (80}, 130 (40), 100 (100).
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