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NOTES

A NOTE OXN THE PREPARATION OF SOME I1-PHENYL-2-XITROETHANOL DERIVATIVES
I, A, Heacoos, O, Horaixcer, axp O, NERENBERG®

[t bag been known for many vears that aromatic aldehyvdes (1) and micromethane (11)
will underge a condensation reaction, under alkaline conditions, to yield the alkali metal
derivatives of the aci-form of the monchydric nitroaleohols (111}, The free nitroalcohols
{IV) can be liberated on acidification of the alkali metal derivative with acetic acid;
however, the products will often dehvdrate with extreme ease to form the corresponding
w-nitrostyrenes (V), unless certain precautions are taken (cf. ref. 1).
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In this laboratory, we have been primarily interested in obtaining certain alkvl, acvl,
and arovl derivatives of 1-{3,4-dihydroxyphenyl}-2-nitroethanol and 1-(3.4,5-tribydroxy-
phenvl)-Z-nitroethanol. A few of these pitroalcohels had previously been described in
the literature namelyv: 3,4-methylenedioxy-a-nitromethylbenzyl aleohel (V1: Rij4Ry =
OCH.O; Ry = H) (2,3, 4,5): 3. 4-diacetoxv-a-nitromethylbenzyl aleohol (VI: K, = R, =
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OCOCH;: Ry = H) (6); and 4-benzyloxy-3-methoxy-a-nitromethylbenzyl alcohol (V1: Ky
= QCH,;: Ry = OCH.CaH;y: By = H) (7). The 3 4-diacetoxy derivative was obtained
using aquecus sodium bicarbonate as the condensing agent (6); however, the other
nitroalcohols were prepared either using sodium methoxide under anhvdrous conditions
or agueous aleoholic potassium hydroxide to effect the condensation (1, 2, 3, &, 5, 7).

Some of the aforementioned procedures are rather tedious to carry out and this note
reports a rapid and simple method {or preparing nitroalcohols of this general type in
good vield. The procedure involves the condensation of a suitable aldehyde with excess
nitromethane at about 5% in the presence of sodium hvdroxide in agueous alcoholic
golution. The aptimum reaction time, which was of very short duration (2 3 minutes),
varied from case to case and was determined empirically.

As well as the nitroalcohols mentioned above, the following new [-phenvl-2-nitroethancl

* Present address; Rescarch Dvvision, Columbns Pryckiolric Inslitnle and Hospilal, Qs Slafe Lmiversity
Healik Center, Cofumbus 10, Ohie, .54,

fA1 = Na er K,
Cam. [, Chezs, Vol 30 [1661)

1144



1144 CANADIAN JOURNAL OF CHEMISTHY. VOL. 8. 1wl ROTES 1145
TARLE 1
By SCHOOM JCH NGO,
[
Pregaration of aitrosloshols R
I,
Witrmleohol peepancd Heagenis mied argd resciion conditioes Progertict af nmhtl.i Analysis
an% 1o 5% Resctios  Wiehl of Liggrakure Faigul ﬂ':]-.ul:la]
ClHaxGy CpioH NadMl AeCrH Liene pearlfied Crwvstnblise IME. 1. me.p {*C} e i e e e D — e oo
Kause B K Ha Aldelyde® igl Ll iml) ng. {ml] femi} poc)  peodwct (2 form i (if kevoroen) = H N C H x

.:..{.-LMI-q.'hn-bﬂlnw-.-M:m-— B D H L 1] Piperooahbehyde o hL1d 11 140 e 1] fLEid 0 9.3 Flawe coburless neeikles ha BLiF) .3 3. 4 Kl L | ol 1% 4.3 LN =]

methytbenayl aloosdhinl froan Benxene 50044,
b-Aeetany-d-miealinny-o- CHO CH000 | k- Agnbiny k- ¥ 35 g Al Uiy =y DL, ST

nitromeethiylhenzyl st hoxybenzal A &% Fime cobar less neellcs L &1 .00 313 5.0 &b .77 5. 14 5.4

aleghed delaiyele Trapn hepene
AsAvetoxyAd-meiliony - CHUO) CTEAD H EEETS 0 & ] 3.3 1] HLT =)

nitpame iy e eyl mthoxy bzl - Ee T 1 Vine colorless needle NEEE - Qikk 3187 ] 3% 51.%% 514 .48

alenheal debiyde TranE ha oz igr
4, 1-Diapetas y-o-sdgis. CH:C R HC0H0 1] AA4-Dliagetogy - & i = 20 HLL A}

miethylbenzy] aleahsl benzalie livde i 1.4 gl g plwles (rom PRE-055 155y S i a4 &, 0 5N HE b6 1.5
4-Hempyloay dmethaxy.a.  CHAD (P BT I 4-Kenzyloxy-J- if 1 .7 v 1,k % ethanol

mitrometlylbenzyl miet ey 44 F I Lolor e miniall prizms IOF-008 5 107 -HEET) i, B STl 4. 13 15T 5,65 162

sl ual Eenzalibehiyil; Jrwm henzens
LaSTrmethosy-wnitre-  CIGD  CHE M A5 Trimethoxy: « 5 2.1 Al 504 i

“l,ﬂh:,,l]hlﬂwl aloahasd Eeenzalibeb ydde A r A Colorless fine neeidbes L1y Al ndy S sl &0 81 .40 5 BN 3od5
Acetoxy <R dalimetbogy- U HD CHCO0 Gl lsAcetoxyd. odi. I LU I (1 5.5 frows Banagne

w-nitrametByibeney] ik bamyhengal- - ] | Fine colorless need bes HEl ST 5,00 a.07 . 5 4,30 1.1

nleodual dehyule feom ethasal

- mEEr= . m S S s L

S gairoes od ;|.|||,¢||.,|1¢-_|. g - F,..-nm;" Ralak, b = Feeparcd by e m:::.ll.u.ll-lm of vanillin and isovamilin respectively by ar
acbapanion o the mechod ribed by Banun fur tlur'l;n': wration of fol-discernaybenealdeliyde [Gh. ¢ & Prepored by the mot bl
o banan (f) o = 3 Renvlosy-E. mu:hmbtnn‘hl.l Imug, B%h was peepared (roen vasiltin hy bemsylation witl: baney!
chloride in the presence of enweons Emu.u 1 r\dm:rl hig substance bas previsasly een preparec By allernalive roules ammi
bl mel§ing peing s puoted ai 304 ¢ = Aldrich Chemical Company, * = Prepagred by ghe acetylation of Syringaldehyde

derivatives have been prepared:  d-acetoxyv-S-methoxyv-a-nitromethyibenzyvl  alcohel
(VI: Ry = OCH;; Ry = OCOCH;; Rs = H): 3-acetoxy-4-methoxy-a-nitromethylbenzyl
aleohol (VI: Ry = OCOCH,; Re = OCH;: K: = H); 34,5 trimethoxy-a-nitromethyi-
benzy]l aleohol (Ry = Ry = Ry = OUH:) and d-acetoxy-3,3-dimethoxy-a-nitromethyl-
benzvl alechol (R, = Ry = OCH,; R: = QUOCH;). Attempis o prepare a number of
related nitroaleohols by this methad were not successiul: (i) veratraldehyde gave mainly
3 4-dimethoxy-w-nitrostvrene, even alter cooling the reaction mixture below 0% (i)
protocatechualdehyde, syringaldehyde, vanillin, and isovanillin did not react with nitro-
methane under the above conditions. This is not altogether surprising in view of the
fact that three of these aldehydes have a para hvdroxy] group, which has been reported
by several workers to hinder this type of condensation (1, 8); (i) 3 4-dibenzovloxybenz-
aldehvee, A-benzvloxy-t-methoxyvbenzaldehyde, Sd-diethoxyearbonvioxybenzaldehyde,
and -ethoxyearbonvloxy-t-methoxyvhenzaldelnde gave oily products, for which satis.
factory analvses could not be obtained (for the nitroalcohol) even after distillation in
high vacuum. It would appear in these cagses that comndensation had oceurred, but partial
decomposition of the products took place in the isolation or distillation stages. The
infrared spectra of thin films of these oils showed strong absorption i the 2.79 to 2.8]
region, probably due to the stretching vibrations of the benzyl aleohol hydroxyl group.
(The authenticated nitroaleohols all exhibited marked absorption in this region (2,73 {o
288 uh ) Recently Axelrad, Senoh, and Witkop have reported the OH stretching (re-
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guency of d-bemavloxyv-S-methoxyv-e-nitromethvibenzyl aleohol as 281 g in chloroferm
solution (7).

In @ few cases, the corresponding e-nitrostyrenes had aot been previously described
i the literature il these derivatives were prepared in good vield, from the mitroalcohol
in question, v an adaptation of the method described by Kanao for the preparation of
S dediaceroxyee-nitrostvrene from Jd-diacetoxv-a-nitromethylbenzyvl alcohol (6).

EXPERIMENTAL

Crenteral Mrocedures™

(f) Nitronleohols. Agueous sodivm hydroxide (105 103 mole) was ud::[ed with
vigorous stirring Lo o mixture of the aldechyde (1.0 mole) and mitromethane (2- } mole)
dissolved in %3% ethanol at ca. 5%; the reaction mixture was vigorously -‘i-tlrl'"!;‘d for a
shorr time (23 minuees), accurately timed on a stop watch. Aqueous acetic acid (2%)
wis adeled to arrest the reaction and decompose the sodium derivative of the nitro-
aleohol; the crude product precipitated out as a vellow or colorless solul or oil. After
being allowed to stund ot +° for 43 hours, the crude product was filtered and purified
v repeated recrvatallization from a suitable solvent,

(88) we-Nitrosiyrenes.—A suspension of the nitroaleohol and the same weight of fused
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godinum acetate in acetic anhvdride (five times the weight of one of the other reagents)

[ N = _EE was boiled under reflux for 10 minutes, After cooling, the reaction mixture was pourcsd
lgf = ;'ﬁg intoe water; a yellow solid separated out, which was fltered off, washed with water, and
= - &5 % E = ;_-: recrystallized from 93% ethanel.
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