
NOTES 

A NOTE ON THE PREPARATION OF SOME 1-PHENYL-2-NITROETHANOL DERIVATIVES 

It  has been ltnown for many years that aromatic aldehydes (I) and nitromethane (11) 
will undergo a condensation reaction, under alkaline conditions, to yield the alkali metal 
derivatives of the aci-form of the monohydric ilitroalcohols (111). The  free nitroalcohols 
(IV) can be liberated on acidificatioil of the alkali inetal derivative with acetic acid; 
however, the products will often dehydrate with extreme ease to form the corresponding 
a-nitrostyrenes (V) , unless certain precautions are taken (cf. ref. 1). 

MOHt 
(MOR) 

ArCHO + CHaNO? - ArCH(OH)CH=N YO 
'OM 

(1) (11) 
Mineral acids 

.Acetic acid - ArCH(OH)CH?N02 - ArCH=CHNO? 

(IV) (V) 

In this laboratory, we have been primarily interested in obtaining certain alkyl, acyl, 
and aroyl derivatives of 1-(3,4-dihydroxypheny1)-2-nitroethanol and 1-(3,4,5-trihydroxy- 
pheny1)-2-nitroethanol. A few of these nitroalcohols had previously been described in 
the literature namely: 3,4-methylenedioxy-a-nitromethylbenzyl alcohol (VI: R1+Rp = 

OCHzO; Ra = H) (2,3,4,5)  ; 3,4-diacetoxy-a-nitromethylbenzyl alcohol (VI: R1 = Rp = 

0COCH3; R3 = H) (6) ; and 4-benzyloxy-3-inethoxy-a-nitromethylbenzyl alcohol (VI: R1 
= OCH3; Rz  = 0CHzC,jH6; R3 = H) (7). The 3,4-diacetoxy derivative was obtained 
using aqueous sodiu~n bicarbonate as  the condensing agent (6); however, the other 
ilitroalcohols were prepared either using sodium methoxide under anhydrous conditioils 
or aqueous alcoholic potassium hydroxide to effect the condensation (1, 2, 3, 4, 5, 7). 

Some of the aforementioned procedures are rather tedious to carry out and this note 
reports a rapid and simple method for preparing nitroalcohols of this general type in 
good yield. The procedure involves the condensation of a suitable aldehyde with excess 
nitroinethane a t  about 5" in the presence of sodium hydroxide in aqueous alcoholic 
solution. The optiinuin reaction time, which was of very short duration (> 3 minutes), 
varied from case to case and was determined empirically. 

i ls  well as the nitroalcohols mentioned above, the following new I-phenyl-2-nitroethanol 

"P~eselz t  address: Researclt Divisioft,  Colurrtbus Psycl t iat~ic  Institute and Hospital, Oltio State University 
Health Center, Colz~mbus 10, Oltio, U.S.A. 

'yM = Na or I<. 
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p~ .. . 

. .  . . 
Nitroalcohol prepared Reagents used and reactiori corlditions 

. . .  . 
- 

. . . , . . . . . . 
95% 1OYo 2% 

CIIoNO? C2IIaOI-I NaOlI ;\cOH 
Name R I  R 2 R3 I\ldehyde* 

. - 
( 6 )  ( ~ n l )  (rnl) aq. (rnl) (ml) 

- . - - ~  

3,4-Metl1ylenediox1.-a-nitro- OCH2O II I'ipe:.onaldel~ycle n 10 11 135 20 1 GO 
methylbenzyl alcohol 

~I-Acetoxy-3-rnethox).-a- CI-130 CHaCOO 11 -L-.Acetosy-3- 6 5 i3.5 :I5 10 SO 
nitrometl11~lbenzyl n~etl~oxybenzal- 
alcol~ol dellyde 

3-Acetosy-4-metl1os).-n- Cl~IsCOO CMsO I I 3-.Acetoxy-4- b 5 3 . 5  .-dl 1 0  SO 
nitromethy1benz)~l rnethoxybenzal- 
alcohol clehyde 

3.4-Diacetosy-a-nitro- CIIjCOO CMoC00 1-1 :3.4-Diacetoxy- r 5 3 25 10 !)0 
methylbenzyl alcohol benzaldeliyde 

4-Benz).loxy-3-methoxy-a- CIlaO CGM~CI-I?O I1 -1-Benzylosy-3- I 1 0 . 7  , , 1 . 5  I:i 
nitromethylber~zyl methory- 
alcol~ol benzaldehyde 

3.4,6-Trimetliosy-N-nitro- CI-110 ClI3O CI-110 3.4.5-Trimethoxy- r 3 2.1  21 - - -  : 18 

! metliylbenzyl alcol~ol benzaldeliyde 
I 4-Acetoxy-3.5-[limethosy- CI33O CI-IjCOO CIIoO -1-:\cetosy-3,s-di- f 1 0 . 7  18 I.f;6 13.5 

a-nitrometl~ylbenzyl methosybenzal- I 
j aIcohol cleliyde 

- . - . 
'VSources of alfleliydes: n = Eastniarr Kodak. O = Preparer! by the acetylation of vanillin and isovanillin real~ectively by a n  

atlaptation of the method described by Kanao for thr  prel~aration of 3:1-diacetosybenzaIdeliyc1e (6). r = Prel~nred by the r ~ ~ e r l ~ o r l  
of Kanao (6). d = 4-Be1~zyloxy-3-nietl1osybenza1~1e11y~le (m.p. li-Lo) was prepared from vanillin by ben~ylation with berisyl 
cl~loricle in the prcsrnce of aqueous potassiu~n hydroride. Tliio substance has prrvioosly been preparec! by alternative rorltes and 
the rnelting lloirlt is ql~otecl as ($3-(i-1' (9). e = Aldrich Chemical Con~l)any. / = Prep:ired by tllc. :~cetylatiori of S1,rinsnlrlrl1yclr 

i c l e r i v , l t i v e s  have b e e t 1  prepared: 4-acetoxj--3-inethox~~-cr-11iti-o111etl1j~lbe11zl alcohol 
(VI:  I t l  = OCI-Id; R2 = O C O C H J ;  I<:, = 13); :3-acetoxy-iC-met110xy-cr-11i t ro~e1iz~~l  ~ alcohol (VI :  R1 = O C O C H : , ;  R:! = OCH3; I<n = H ) ;  ~3,4,5-t1-imetl1ox~~-a-11iti-ometli~-l- 

i benz~ll alcohol ( R 1  = Rp = R:, = OCI-I.:) ant1 4-ncetoxy-3,5-di11ietlioxy-cr-11itro111etli~-l- 
I benzyl alcohol (R1 = R:, = 0 C H 3 ;  R:! = O C O C H ? ) .  AAttcmpts to prepare a number  ol 

related nitroalcohols by th is  ~netliocl \\ .ere not successlul: (i) vel-atralcleli) t l e  g'lvc m a i d \ -  
:2,4-climetl1oxy-w-11itrostyrene, even after cooling the reaction mixture be10111 0"; ( i i )  
protocatecliualdehyde, syringalclelij~cle, vanillin, and isovanillin did not  react \\-it11 nitro- 
methane under  tlie above conditions. This is not  altogether surprising in v i e \ \  of thc 
fact tha t  three of tliese aldehycles have a para liyclroxyl group, which has been 1 - c p o r t e t l  

by several worlcers to hinder this type of conclensation (1, 8) ; (iii) : j , 4 - c l i b e n z o )  losybenz- 
alclehycle, :3-benz~~loxy-4-1i1et110xybe11~:~1tlcl1j de, ~3,-l-clietl1osycarbo~loxybe1izaldeli~~de, 
ancl :i-etl1osycarbon~-loxy-4-11~ethoxybenzltleijcle gave oily proclucts, for 11-liich satis- 
factory :uialyses coulcl not be o b t a i l i e t l  (lor the ~ i i t r o a l c o l i o l )  even after (listillation i l l  

high v a c u u l i i .  I t  117ould appear i n  these cases that  condensation l i : ~ t l  occurred, b u t  partial 
decomposition of the proclucts tool; place in tlie isolation or clistillation stages. The 
infrzu-ecl spectra of th in  films oi tliese oils slio~~~ecl strong absorption i n  tlie 2.79 to 2.81 p 

I region, probably clue to the stretching vibrations of the benzyl :~lcohol 11)-(11-or>-l g r o u l ) .  

(The authenticated nitroalcol~ols all esliibitecl marlted absorption i l l  this region (2.73 to 
I 2.88 p ) . )  Recc~l t l~-  : ~ x e l r o c l ,  Senoh, ancl \T'itliop have reported the 01-1 stretching Irc- 



- - -- . - - - - -. -- -- 
- 

-- - - -- 

Propert~es of products -4nalysis 
- - - . - -- - . . -- .- 

Reaction Yield of Literature Found Calculated 
time ~,urifierl Crystalline 1n.p. m,p, (OC) --- 
(sec) prorluct ( x )  form (OC) (if known) C H N C 11 N 

-- - . - .- 

60 !I .:< Fine colorless needles 95 91(5).1 51.3-1 4 . 4 1  6.61 51.19 -&.30 6 . 6 3  
from benzene 95-96(4), 

- .  
!I1 (3). 94(2) 

4 5 .I . .I 1:ine colorless neeclles !)0. 3 51.90 5.12 5.59 5 1 7  5.1.1 5.-t!) 
frorri benzene 

3 0 I Fine colorless ncedles 103-10 1 51.87 5 2  5 51.77 5 .11  5:&9 
fro111 benzene 

30 .L . !I  Colorless plate? from 153-155 155(6) 50 .99 4.59 5.03 50.88 4 .63 4 .95 
ethanol 

1 5  O . ( i 5 t  Colorlessslnall prisms 107-108.5 107-109(7) 63 .'$.I 5 .71  4.13 63.36 5.65 .1.62 
from benzene 

4.5 2 .  I Colorless fine needles 109 51.60 5 .84  5.33 51.3(i .i.88 5 .15  
from benzelle 

'70 1 Fine colorless neeclles 200 50.7-1 5.39 5.07 50.52 5.30 -4.91 
fro111 etllanol 

. 

(.\lrlricll Cllei~liral Company) by a n  adaptation of tile method described hy Kaoao for tile preparation of 3.-I-cliaretoxybenzal- 
clellyde (6), 111.11. 115O. lireurlenberg anrl I-liibner prepared this compound by a different route and quote m.p. ll4O (10). 

?The rru(le ~ ~ r o d u c t ,  a ,:el!ow oil, \\,as stirred \\-it11 concelltriltrd sodium bisulpllite solution for 20 minutes before r~cryatallizatioll 
I iron1 b e ~ ~ r r ~ ~ c .  
i $?'llr rnrltir~. [~ i l in t  11;ts 11er11 incorrectly repo~ted :I? 98-9!1° in Cliem. Abstr. 48. 13,653 (195L). 

c l ~ ~ c ~ l c y  of 4-l~erizyloxy-:-I-1i~~tlioxy-o1-1~itro1~~etl~ylbe1izyl alcohol as 2.S1 p i r i  c h l o r o f o r n i  

solutior~ (7 j .  
[ ~ i  :I i e \ \ ~  C ; I S ~ S ,  t-lle correspo~ldi~lg w - n i t r o s t y r e n e s  h a t l  not been previously clescribed 

i l l  thc literature ancl thcse tlerivatives were prepared in g o o t l  yield, from the nitroalcohol 
in c l ~ l e s t i o n ,  by  a n  aclaptation of the method tlescribed by Icanao for the preparation of 
::.l-tliacctox!--w-nitrostyrene from 3,4-cliacetox~~-a-nitro11~etl~~~lbe11zyl alcohol (6). 

Generub P r o c e t l z ~ r e s "  

(i) Nitronlcohols.--:\clueous socliu~n l~!.clroxide (loyo; 1.05 1110le) \ v a s  addecl with 
vigorous stirring to :I mixture of the aldehyde (1.0 mole) arld ~~itrometliane (2-3 mole) 
tlissolvetl i n  9554 cthanol a t  ca. ti0; the reaction mixture was vigorously stirred for a 
s h o l - t  t i l n e  ( > : 3  n l i r i ~ ~ t e s j ,  accurately timed on a stop watch. Aqueous acetic acid (2%) 
\\;as ;lclcled to wrest thc reaction and c l e c o l n p o s e  the soclium derivative of the ni t ro-  
alcohol; the c r u t l c  p r o t l u c t  precipitated ou t  as a yello\v or colorless solid or oil. After 
being allo~vecl to stnntl a t  -1' for 4-5 hours, the crude product was filtered arld purified 
11) relwatetl rccrystallizatio~~ from a suitable solvent. 

(iij w- iVi t~os ty . renes : - -4  suspension of t h c  nitroalcohol and the same weight of fused 

"l'lrc s/~ec(/ic (111,uxlitirs of reage~tts z~sed u l ~ d  ~eacliolz lirnes err~ployed are givela i n  Tables I and I I .  
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L .  
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NOTES 1147 

sodiuin acetate in acetic anhydride (five times the weight of one of the other reagents) - - 
was boiled under reflux for 10 minutes. After cooling, the reaction mixture was poured 
into water; a yellow solid separated out, which was filtered off, washed with water, and 
recrystallized froill 95% ethanol. 

This investigatioil was supported by grants from the Department of National Health 
and Welfare (Ottawa), the Sasltatchewail Department of Public Health, and the Roclte- 
feller Foundation. 
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PREPARATION AND DEHYDRATION OF Dl-(1-HYDROXYCYCL0ALKYL)-ALKANES1 

1-Alkylcycloalkanols have been employed (1, 2) as inter~nediates in the exte~isioii of 
illoilofunctioilal aliphatic chains. An obvious extension of this synthetic method would 
be the use of di-(1-hydroxycycloalkyl) compounds in chain exteilsioil of a,w-dicarboxylic 
acids of the aliphatic series. Although there is no record (3) of the use of such inter- 
mediates for this purpose, diols of the requisite structural type have been made in isolated 
previous investigations. We have now prepared diols having five-, sis-, seven-, and 
eight-membered rings and with 2 to 10 inethylene groups co~lnectiilg them, ~isiilg pro- 
cedures already described. The results are sumillarized in Table I. 

i\iIethod A, reaction of a diester with two moles of a Grignard reagent froin a dihalide, 
has been studied previously only in the synthesis of 1,l'-ethylenedicyclopentanol and 
1,l'-ethylenedicyclohexanol from ethyl succinate and respectively tetramethylene di- 
bromide and pentamethylene dibromide (4). We attempted to use hexamethylene 
dibroillide and 1,3-dibromo-2,2-dii~~ethylpropane in siinilar syntheses but in each case 
obtained no crystalline product but the major outcoine was evidently a polymer. Diethyl 
2,2-dimethylglutarate was successfully condensed with 2 moles of the derived Grignard 
reagent from pentamethylene dibromide although one might have expected the gem 
dimethyl group to hinder or deactivate one of the ester groups sterically. 

'Financial support for this work was szlpplied by Defeltce Research Board under Gralst No. 9630-17. 
2Defe~zce ResearcJz Board Fellow 1868-59. Preselzl address: The Dyson Perrins Laboratory, Osford Ui~iversity, 

E~zgland.  
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