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THE PREPARATION OF SOME NEW 1-PHENYL-2-NITROETHANOL DERIVATIVES
R. A. HEacock anp O, HUTZINGER

An improved method for the synthesis of 1-phenyl-2-nitroethanol derivatives, substi-
tuted in the 3- and 4-positions of the benzene ring (of the general type shown in formula
I11), has recently been described (1). The preparative procedure involved condensation
of a suitable aldehyde (I) with excess nitromethane (II: Rs = H) at about 5°, in the
presence of sodium hydroxide in aqueous alcoholic solution, using a very short reaction
time (360 seconds).

This communication describes the preparation of eight further examples of this class
of compound containing two, three, or four substituents in the benzene ring. (In all
cases, the substituents in the 3- and 4-positions of the aromatic ring were either methoxy
or benzyloxy groups.) Uusally, no particular difficulties were encountered when the
condensation was carried out with nitroethane (II: Rs; = CH;) instead of nitromethane
(II: Rs = H). However, 4-benzyloxy-3,5-dimethoxybenzaldehyde, which condensed
readily with nitromethane under the conditions described above, could not be induced
to condense with nitroethane by this technique. The following new 1l-phenvl-2-nitro-
ethanol derivatives have been prepared: 4-benzyloxy-3,5-dimethoxy-a-nitromethylbenzyl
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alcohol {IIII Rl = Ra = DCHa; R, = OCHECQHE; R; = Rﬁ = H); 3,4,5-tﬂ1‘1‘1€:thﬂ}t}’-&-
(1-nitroethyl)-benzyl alcohol (Ill: R, = R: = R; = OCH;; Ry = H; Rs = CHj);
3,4-dimethoxy-6-nitro-a-nitromethylbenzyl alcohol (III: R; = Ry, = OCH;; R; = R;
= H; Ry = NOs); 3,4-dimethoxy-6-nitro-a-(1-nitroethyl)-benzyl alcohol (III: R; = R,
= QOCH;; Rs = H; Ry = NO.; Rs = CH;); 5-iodo-3,4-dimethoxy-a-nitromethylbenzyl
alcohol (III: Ry = Ry = OCH;; R; =1; Ry = Ry = H); 5-1odo-3,4-dimethoxy-a-(1-
nitroethyl)-benzyl alcohol (III: R; = R = OCH;; R; =1; Ry= H; Rs= CHy);
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TABLE 1
R, \ CH{OH)CHR;NO:
Preparation of nitroalcohols R*'v R,
R,
Nitroalcolhiol prepared Reagents used and reaction conditions Properties of products Analvses
Yield of puri-
109 LA fied product Found Calculated
Aldehvde CHgNQ: C:HsNO: NaOH AcOH M.p. LEmpirical
Ry R Rz Ry Rs 3] (ml) (ml) Solvent (ml) (mb ) (%) Crystalline form (*C) formula C H N I C H N I
CH:0 CslisCH O CH0 H H 1.0 0.7 - 05% ethanol 1.3 11.5 0.9 74 Colorless prisms from benzene 108 CisllnOeN 61.09 5.56 4.10 — 61.25 5.75 4.20 —
(20 ml)
CH:0 CH10O CH:0O H CHa 1.0 —_ 1.2 955 ethanol 1.84  16.0 0.4 29 Colorless prisms® irom benzene 135 CrallnOeN 53.20 6.46 5.08 — 53.13 6.32 5.16 —
(20 ml)
CHiO CHa0 H NO: H 1.0 0.7 —_ Ethanol (k0 m:l) 1.72  14.2 0.9 70 Pale yellow nesdles from benzene 142 Crobl 120N +4.25 4.5% 10.31 — 44.12 4.44 10.29 —
. +dioxane (3 ml) (darken in light)
CH:0 CH:0 H NOs CH; 1.0 - 1.0 Ethanol (40 ml) 1.72  13.2 0.6 44.5 Colorless needles (yellow in light) 141-142 CuH 140N 46.26 3.06 9.80 — 16.15 4.93 9.79 —
+dioxane {3 ml) from benzene
CH:0 CH:0 I H H 0.5 0.35 - Ethanol (10 ml) 0.6 3.5 0.4 66 Colorless needles from benzene/LPT 120 Crell:05N1 1.0 3.40 3.71 35.86 34.01 3.42 3.96 35.94
<-dioxane (2 ml)
CH10 CH:0 I 11 CHs 1.0 -— 1.0 Ethanol (20 ml) 1.2 11.0 0.8 63.5 Colorless prisms from aqueous 135 CrnHQsNI 35.91 3.97  3.73 34.40 33,08 3.85 3.82 34.57
<+dioxane (5 ml) ethanol
CH:O CH:O I NOs H 0.5 0.35 — Ethanol (7 ml) 0.55 4.6 0.4 68 Pale yvellow prisms from benzene/ 126-127 Cioll 10Xl 30.15 2.8 7.01 31.96 30.16 2.98 T.04 31.88
“dioxane (7T ml) _ LPt
CH0 CHO I NOs CH; 0.2 — 0.18  Ethanol (2 ml) 0,22 1.8 0.17 69.5  Pale yellow prizms from benzene/ 162 Ciul1130:N:I 32.36 3.30 6.80 30.81 32.05 3.18 6.79 30.79

+dioxane (2 ml)

LPt

*The crude product, an oil, was stirred with concentrated sodium bisulphite solution for 20 minutes before recrystallization irom benzene,

tLP = light petroleum (b.p. G0-80%); B.D.H. AnalaR grade.

5-iodo-3,4-dimethoxy-6-nitro-a-nitromethylbenzyl alcohol (II1: Ry = Ry = OCH;; R;=1;
Ry = NO;; R; = H); 5-iodo-3,4-dimethoxy-6-nitro-a-(1-nitroethvl)-benzyvl alcohol (II1:
R]_ = Rg == OCH;; R3 = I; R{ = NOE; Rs = CHE).

Unsuccessful attempts were made to condense 3-benzvloxy-4-methoxybenzaldehyde
and 3,4-dibenzyloxvbenzaldehyde with nitromethane using this procedure; in both cases
the starting material was essentially recovered unchanged, even when considerably
longer reaction times were employed. The failure of these two aldehydes to condense
with nitromethane under the conditions employed is not altogether surprising in view
of the fact that veratraldehvde would not condense with nitroalkanes in similar cir-
cumstances (cf. ref. 1).

EXPERIMENTAL

Aldehydes

4-Benzyloxy-3,5-dimethoxybenzaldehyde—A solution of 4-hydroxy-3,5-dimethoxybenzaldehvde (12.0 g),
potassium hydroxide (4 g), and benzyl chloride (9.0 g) in ethanol (60 ml) was boiled under reflux for 4
hours. The product was poured into water, and the aqueous reaction mixture repeatedly extracted with
ether, The ethereal extract was washed with aqueous potassium hydroxide and water, dried (Na:SOy),
and on evaporation to dryness, afforded a pale vellow oil, which on purification by distillation in vacuum
(b.p. 190° at 0.5-1.0 mm) and recrvstallization first from 95% ethanol and finally from benzene/light
petroleum (b.p. 80-100°) afforded 4-benzvloxy-3,5-dimethoxybenzaldehyde as colorless prisms, m.p. 63°.
Kratzl ef al. prepared this compound by a somewhat different procedure but report the same melting
point (2).

8,4,5-Trimethoxybenzaldehyde and 6-nilroverairaldehyde.—These compounds were obtained from the
Aldrich Chemical Company.

5-Todoveratraldehyde.—This compound was prepared by the methylation of 5-iodovanillin by the method
of Dominguez et al. (3).

g-ITodo-G-nitroveratraldehyde.~—This compound was Iﬁrenared by the nitration of 5-iodoveratraldehvde,
the nitroaldehvde being purified via its bisulphite derivative (4).

1-Phenyl-2-nitroethanol Derivatives (General Procedure)* (c¢f. Ref. 1)
Aqueous sodium hydroxide (10%; 1.05 mole) was added with stirring to a mixture of the aldehyde and

nitromethane (2-3 mole) dissolved in a suitable solvent (see Table I) at ca. 5°; the product was vigorously
stirred for a further 30-45 seconds. Aqueous acetic acid (2%) was then added to halt the reaction and
decompose the sodium derivative of the nitroalcohol; the crude product separated out as a vellow to
colorless solid or oil. After being allowed to stand at 4° for 1 hour, the crude product was filtered and purified
by repeated recrvstallization from a suitable solvent,

In the previous note on this subject (1), it was reported that 95% alcohol was invariably used as a solvent
for this type of reaction mixture. However, in several of the cases described above, the solubility of the
aldehvde in 95%, ethanol was quite low, and it was necessary to use mixtures of absolute alcohol and dioxane
to ensure complete solution of all the reactants.
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*The specific quantities of reagents used are given in Table I.



