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27/-r9 -, <E>° NITRGHYDROXY COMPOUNDS

N 2-Nitro-l-Hutanol (H[3CH2(H{(N02)(H120H

NMP 2-Nitro-2-methyl-l-propanol CHSC(CH3)(N02)CH20H
NMPD 2-Nitro-2-methyl-1,3-propanediol HOCHZC(CH3)(N02)CH20H
NCPD 2-Nitro-2-cthyl-1,3-propanediol HOCHZC(C2H5)(N02)CH20H
GENERAL

These nitrohydroxy compourids are produced for the chemical
industry as raw materials for synthesis. They enter into a variety
of chemical reactions and, since the nitro group can be reduced readily
to the amine, they offer possibilities for synthesis of dyes, pharma-
ceuticals, and surface active agents. They also possess varying degrees
of efifectiveness as biocides, but to a somewhat lesser extent than does

®

tris (hydroxymethyl)nitromethane. Tris Nitro~ brand of tris (hydroxymethyl) -

nitromethane is described in detail in NP Technical Data Sheet No. 5.

Except for 2-nitro-i-butanol, all of these nitrohydroxy
compounds are colorless, crystalline solids. Although quite stablc at
ordinary temperatures, they will decompose when heated. When exposed
to alkaline materials, the nitrohydroxy compounds yield formaldehyde.
The rate of release can be controlled by pH and temperatur=; thus the
nitrohydroxy compounds may be used as formaldehyde dc.aors in specialty
products such as adhesives or loundry resins where efficient utiliza-

tion of the formaldehyde and minimum odor are essential.

2-Nitro-lL-butanol is a liquid of low vapor pressure which

0858898 stoong solvent power for many polyamide resins, as well as zein,



nitrocellulose, cellulose acetate butyrate, and ethylcellulose. It

is used as a "lugitive" plasticizer and evaporation retarder in printing

inks to control {low.

The nitrohydroxy compounds are soluble in water or alcohols,
but are insoluble in aliphatic hydrocarbons. The monohydric alcohols

are soluble in aromatic hydrocarbons; the diols ave only moderately

soluble even at 50°C.




CSC Specifications

Melting point (min.)
Water (nax.)
Free formaldehyde (max.)

pH »f 20% aqueous solution

Color of 20% aqucous solution (max.)

NB

NMP

0.0 by wt
0.2% by wt

1 Gardner

80°C

0.5% by wt
0.04% by wt
.0-6.5

10 APHA

NMPD

150°C

0.5% by wt
0.00% by wt
3.5-7.0

Gardner

*_.4

NEPD

hoecC

0.5% by wt
0.04% by wt
4.0-6.5

40 APHA




Pivo=ical e riies O P%LjYiUd Materials NB ) NP NNPD NEPD

Molecular weight (calel) 119.12 119.12 135.12 LH49.15
Molting peint -47 to -U8°C 30°C ca. 160°C 56°C
Boiling point at 10 torr 105°C - decomposes decumposes
at 15 torr - ST - —
oH of 0.1M solution at 20°C 4.5 5.1 5.4 5.5
Dunsity at 25°C 1.129 «/ml - - -
weishe per U.3. 5allon at 68°F 9.43 1b - - -
Coviticient of expansion  por °C 0.00076 - - -
Rotrqetive inucx. 0, at 2J¢C 1. Y - - -
C.onpeeation rate (n-butlyl acetate = 100) <l - - ~
Flash point 227°F - - -
Surface tension at 20°C 37.7 dynes/cm - - -
Solubility in 100 ml water at 20°C 54 ¢ 350 g 80 ¢ HO0 ¢

sulubility of water in 10O ml NB 88 « - - -




ANTIMICROBTAL USES

Certain nitrohydroxy compounds are uscliul preservatives for

agueods systems, especially at a slightly alkal ine pil.

Such systems

as cutting oils and emulsions can be kept substantially free {rom

microbial growth by a concentration of 0.1-0.5%, depending on the

compasition of the system and the degree of contamination (5).

this range ol concentration probably will be satisfactory for most

systems, users should test these materials under their particular

conditions to determine the best methiod of using the product.

The {ollowing antimicrobial spectrum indicates the efliec-

tiveness of 2-nitro-2-methyl-1l,3-propanediol and Z2-nitro-2-cthyl-

1l,3-propanediol.

Orcanism

Inhibitory Concentration, .g/ml

While

Staphylococcus aureus
Streptococcus tecalis
Streptococcus hemolyticus
Escherichia coli

Pasteurella psceudotuberculosis
Shigella dysenteriae
Mycobacterium 607

Mycobacterium ranac

NMPD

500-1000

LOUO

500-1000

>1.000

500-1000

5006-1000

500-10060

>1000

NEPD

500-1000

500-1000

500-1000

>10006

10U-500

100-500

S0U-106060

>1 U0




Y4a

Us i, the method of Wheele  and Bennett (25) for measuring
the ellectiveness ol antimicrobial agents in cutting oils, the

following results were obrained.

Duration oif Effcctiveness

Concentration of

Nitrohydroxy Compound NMPD NEPD
1,000 ppm 105 days 134 days
500 98 111

100 72 7




CHEMICAL REACTIONS

These nitrohydroxy compounds are made by condensing a

nitroparatiin with Pormaldehyde; e.y.:

NO,

CH,CH,NO, 1 2HCHO ——» HOCH,_—E--CH,OH

CH,
[ the presence of an alkaline substanve, this reaction is reversible
to yicld free Lormaldehyde and the original nitroparallin. The
reversal is quantitative and is the basis of an analytical procedure
for nitrohydroxy compounds in which the released formaldehyde is

measured. (Iris Nitro is an exception for it releases only two moles

of formaldehyde instead of the expected three.)

Nitro alcohols react with primary or secondary amines to
form the nitro amine, which In turn can be reduced (LU) to form the

N-substituted diamine:

CH‘ cH!
CH,—C—CH,OH -i- HNIC H,}; —> CH,—C—CH,N(CH,}; + H,0

NO, NO,

CH, CH,
H,;
CH—C—CH,N(C H,y); —> CH;—C—CH,NICH,),

|
NO, NH,

1f the nitrohydroxy compound is a diol, then the nitro diamine is
formed (L7); and if a nitro diol and a polyamine are cmployed, a

polymer is obtained (1).

2-Nitro-l-butanol and 2-nitro-2-methyi-l-propanol react with
t o~rmaldenyae and hydrogen chloride to form Lhe chloromethyl ether
@a:\—’_); €.8-
N(‘!z

., |
C,lig ~CH-CHi 0l + HCHO + §iCL —> C g ~Cli-Cli,=0-CHpCL + 1,0

N0,

e ————ee




The chlorine in such a compound is very reactive, so this product can

be omployed in further reactions.

Il higher aldchydes condense with nitro alcohiols, nitro

acevlals are obtained (18, 19, 21):

hCl
CH—CH—CH,OH - CH,CHO ——»
; Distil
CH,
NO, NO,

CHy—C—CHy—O—CH—O—CH,—C—CH,

i

CH, CH, CH,

These nitro acetals can be reduced to amino acetals (22) .

Nitro diols react with aldehydes and ketones to form substi-

tuted acetals or ketals known as nitro dioxanes (14, 20):

-

?113 9}{3 ?113
HOCHz-C—CﬂzOH + C=0 — 5 C-CHB
1 l / N\
N02 CHB (I) Q
1H.,C CH-
2 ;e
N\
i- "1\02
CH3

Esters of nitrohydroxy compounds are prepared readily ifrom
organic and inorganic acids or anhydrides in the presence of the usual
esterification catalysts (6, 7, 15). Tinuall (Z3) has reported the
preparation of 96 nitro esters. Some ol these esters have potentially
incerestin, properties. For example, fatly acid esters can be applied
to textiles for waterproofing (L0, 24), and the maleic and iumaric
:sters of Z2-nitro-i-butanol or Z-nitro-Z2-methyl--l-propanol producce

unique copolymers with butadiene (L3). Nitro esters also may have




utility as stabilizers tor petroleum lubricants ().

The nitrate esters form casily on treating the nitro
aleohols with the same nitric acid--suliuric acid mixture that is
Lset dor the manulacture oi nitroglycerin. The resulting products
have vood explusive properties, and apparently only their cost has

prevented their industrial utilization.

The acetate esters of primary and seccondary nitro alcohols
such as 2-nitro-l-butanol are uselul intermediates [or the preparation
of nitro olefins:

H o g

, NDHCD;
CH;_CH!—{-Cﬂto—'C'—CH. B e ot CH,""‘CH:-_'T_ '.CH'

NO, NO,

Nitro olefins can be uscd as intermediates in numerous reactions,
most of which are typical of olefins. For instance, hydrogen sulfide

will add directly to 2-nitro-l-butenec (2):

RN
2CH,—CH,—C  CH, - H,8 —> {CH,;—CH,—CH—CH,),$

1

NO, NO,

and nitro olefins condense with cyanoacetic esters to lorm nitrocyano
esters (3):

C,H—~0—C—CH,—C- N -+ CHCH,—C  CH, —>
o NO,
Cz”r"o'-'-CﬂH—-CH,——CH-—C,H,

O CN NO,

I° nitrohydroxy compounds react with carbon disullide,

nitro-substituted xanthates are lovrmed:



‘\\)‘i’ .1\\)--’ D

“

l.nj-k.—b]iz()li + KO + Lhz — t.hj,-‘\.-(,llz—(J-L-Si\

Cli it
3

Thionyl chlorivde will convert monohydroxy nitro comnounds to
1

coloronitvoparafiins (L1):

NGO, NO,
pyridine

CH,—C—CH,OH |- $OCI, ——»- CH,—C—CH,ClI

CH, CH,

Wit nitro diols or Tris Nitro, the nitroalkvD sultite s foraed (12):

NO, CH,

HOCH,—C—CH,0H - SOCI, - CH;-—C——CH,  HCl

CH, " NO,
O-—5—0O
o

o CLTY

Juconse thieso v TTOLIVGTORY Qondghaanib JinVve L ow volat i ,iy.,

Laere Lo o sazacd brow vapor anbiadataon. ooy are oy shightiy toxac
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Acute Oral Toxwity in Mice

Product LDy o kg
7 tora-i-Eutanol s
~
Yoterio 2-methyld propanol 1.0
7 te:ro Zemetny -3,3 propaneyrol 4.u
2.8

Z-Nitro-2-ethyl-1,3-proponedicl

|
|
|
|
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SHIPPING, STORAGE, AND HANDILING

The l‘ni[L‘Uhydl‘ny COlpIOuds i b e SUPOTeCied T Poin o s tnre,
abhaline vapors such s alisionid 9r cwaches, Glid EXCessS ive Divgi .
crysial Line nitroliydroxy coipounas. are shipped in i oo conlaihers,
The crystalline nitrohydroxy cospounds ave more stable with respect
Lo thermal decomposition than s d=nitro-i-batanul but, noeveriheless

, lhoey

-

should be swored in g coolb, dry place. Al Lhuse compouiius show an

cnereas g rate ol decanbositaon as the tesperature 1Ls raised,
-Niitro-Z-iethyl-l-propanol Login- Lo Geconpose at abouat 1207C e

vlthers show vapying raltos o decon s ition at teaperatures abhove 1Gu°C.,

d-Nitro-l-butanoel s shipped o coatea sioel drumns. Thias
Liguid prodact can be convenienciy stored and handled e type s
aluicinum, type 3U% otainlon, Steely or o odasn, bat (U docs ol siaom
satisiaciocy storascana oty in ordinary steois ZeNitro-t-ouianod
shooddd o stored at Leagpervatares ol 359C or Tens, sinee gt ho,der
Cciepenal e soRe pressure puild-ap occurs over e period oi ween:,

ot i e evolution ol noneondaensable pas. o Do onol attenpt to dastidl




Sy s anove 1UNCC, sinee rvapid decomposition
Vg LI I-Ii‘l"l' [i\ttlll'lii i‘."‘) ('i.- ;,(l-"‘!. I)I-“'I.illl_—

S e Lk o it aacd Wi thont vl roal by
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Sh-cal S5l L-.-al
draam Ui Carn
2-Niirro-l-butanol SU0 8 6

51-¢al 5-cal L-al

[ae )

Loever- Fiber- Fiboer-

pitk® pak pak

2-Nitro-2-methyl-1-propanol 225 25 5

2-Nitru-2-ethyl-1,3-propancuiol 250 25 5

%
L
o

2~Niiro-2-cthyl-1,3-propancdiol 250

*¥polycthylene-lined
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The information and daia contained herein are believed
Loowd correi, However, we Jdo ol warcant ¢ither
Capitvnn Ly Ol DY LapiaCalion he qotaragy Lhierood .
1i, presentiing uses Pur Lhuse prodaties, oo aliteimpi

Lias been made Lo snvestinaite or o dlsceuss any patent

Situations which may be involvued.
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