
ACTIVE INGREDIENT 1000/. 
2-Nitro-2-methyl-1,3-propanediol 

CAUTION! Harmful if swallowed 
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. 98) NITROJIYDROXY COMPOUNDS 

:\u Z-Nilru-l-iJlItanol 

l\:-IP 2-N itro-2-methyl-l-propnnol 

NMPD 2-Nitro-2-methyl-l,3-propanediol 

NEPD 2-Nitro-2-ethyl-l,3-propanediol 

GENERtlL 

ClljCIIZCII (NOz) CIIZOII 

CII3C (CII
3

) (N0
2

) CII2011 

I-IOCH2C (Cll j ) (N0
2

) CIIZ°tl 

HOCI-I2C (C 2 1-15 ) (N02) CII2°1-1 

These nitrohydroxy compounds are produced for the chelilical 

industry as raw materials for synthesis. They enter into a variety 

ot chemicnl reactions and, since the nitro group can be reduced l'eadily 

to the amine, they offer possibilities for synthesis of dyes, pharma-

ceuticals, and surface active agents. They also possess varying degrees 

of effectiveness as biocides, but to a somewhat lesser extent than does 

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

nitromethane is described in detuil in NP Technical Data Sheet ~o. 5. 

Except for 2-nitro-l-butanol, all of these nitrol~druxy 

compounds are colorless, cryst<llline soUds. Although quite stabte at 

oI·dinary temperature~, they will decompose when heated. When exposed 

t lk 1 · e terJ' als -lllC' n l' trollydroxy compounds yield formaldehyde. a a <l 1.n ma . c " 

The rate o i.' release can be controlled by pH and tcmperature; thus the 

nitrohydroxy compounds may be used as formaldehyde donors in specialty 

products such as adhesives or foundry resins where efficient utiliza

t ion of the formal dehydc and OJ in imum odor Rre essen t ial. 

~-Nitro-l-blllan(li is a liquid of low vapor prf'sslire which 

F' )sse-;se.; .-i l rong sol ven t pOWl!t' 1'0[, mnlly polYrlmiu(' res ins, as we 11 <IS ze III, 



I 
, 

la 

nitroccllulose, ccllulose acetate butyrate, and ethylcellulose. It 

is uscd as a "fugitive" plasticizcr and C'vaporation retarder in printing 

inks to cOlltl'()i flow. 

The nitrohydroxy compounds arc soluble in water or alcohols, 

bu t ,.re insoluble in aliphatic hyLirocarbons. The monohydric <11cohols 

are soluble in aromatic hydrocarbons; the diols are only moderately 

soluble even at SOoC. 
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esc Specific3tions 

~Ic 1 tin::.'; lJoin t (min.) 

\'Jil ter (max.) 

FL'ee furmaldehyde (max.) 

pH of 20% aqueous solution 

Color of 2~1o aqueous solution (max.) 

NB 

6.0% by wt 

0.2% by wt 

1 Gilrdner 

NHF 

80°C 

O.S% by \\i t 

O.Oll% by wt 

4.0-6.5 

IlO APHA 

!\i'IPD ~EPD 

lSOoC I~OOC 

0.5% by wt 0.5% by wt 

O.O!~% by wt O.Oll% by wt 

3.5-7.0 4.0-6.5 

1 Gardner 40 APHA 



Ph\'siC:11 Pl'Olwl'ties of Pl.It'li'i(>d ~Iaterials 

~Iolecdar we It!,ht (calc.) 

t-lelting point 

Boiling point at 10 torr 

at IS torr 

pH of O.lM solution at 20°C 

Density at 25°C 

Weight per U.S. gallon at S8°r 

Coefficient of expansion per °C 

Refractive index n at 2JoC 
> -0 

NB 

119.12 

~.5 

1.129 g/ml 

9. In Ib 

0.00076 

1. It~~ 

Evaporation rate (n-butyl acetate - 100) <1 

Flash point 

Surface tension at 20°C 37.7 dynes/em 

SollJ]lility In 100 ml wat~r at 20°C 5~ g 

So lubili ty of \,'ater in 100 ml NB 88 g 

N~IP N~IPD NEPD 

119.12 13S .12 

decomposes decomposes 

5.1 5.~ 5.5 

350 g 80 g IWO g 



4 

A:\TUUCROBIAL USES 

Cl't'tain ni trohyul'oxy compoullus ,Il'~ lIs~rul preservatives [or 

ilqll~OllS sys t~ms, especially il t it slightly dl;',cll ine lJB. Such sys tems 

itS cuttillg oils lIllU emulsi.ons Cilll ue kept substantially free from 

micl'ou5al growth by a conceIltt'atioll of 0.1-0.5%, depel1uing Oil the 

composition of the system and the degree or contamination W. While 

this range of concentration probably will be satisfactory [or ~o~t 

systems, users should test these materials under their particular 

conditions to determine the best method of using the prodcct. 

The following antimicrobial spectrum indicates the effec-

tiveness of 2-nitro-2-methyl-l,3-propanediol and 2-nitro-2-ethyl-

1,3-propanediol. 

Inhibi.torv Concentrati.un, ~g/ml 

Oc~:al1ism NMPD NEPD 

Staphylococcus aureus SOu-1OOO 500-1000 

Streptococclls fecCllis 1000 500-1000 

Streptococcus hemolyticus 500-1000 500-1000 

Escherichia coli >1000 >1000 

Pasteurella pselldotubercu!osis 500-11100 100-SOO 

Shigella dysenteriae SOO-lUOO 100-500 

Mycobacterium 607 500-1000 SOO-hJOO 

Mycobacterium ranae >1000 >1000 



JOU ~ Luw Lng l'I'Slilto, \oJ1'l'C ub til i I1~Ll. 

Cl)(lC~l1tl'illion of 
Ni trohydcllXY CU'ilPOllllU Nr-IPD ~EPD 

1,uOO pjJm lUS days 131~ uays 

suu ~8 111 

100 72 7 
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CJII:NICAL ReACT [oNS 

'flle'se ni t ruhydl'uxy l'Uiili''',llHIs ,1['L' made by cundl.!ns ill~; a 

I.i~l'oparilrl·in with rorlllaLLlehyde; ".g.: 

NO, 

CH,CH,NO, I 2HCHO '--r- HOCH,--e-CH,OH 
, 
CH, 

5 

In tile iJl'l'sellc(' of ill I alk<11 inc substance, this reactioll is r~vl!rsible 

to yield free formaldehyde <1nd till' origillal nitroparaffin. The 

reversal is quantitative and is the basis of an analytical pl'ocedure 

for nitrohydl'oxy compounds in which the released formaldehyde is 

measured. (Tr i s Nitro is .-.n excep tion for it releases only two moles 

of formaldehyde instead of the expected three.) 

Nitro alcoll01s react with prim<1ry or second<1ry amines to 

lOl'm the nitro amlne, which .In turn Cl!n be reduced (10) to form the 

N-substituted diamine: 

CH, CH, 

CH,-C-CH,OH T HNIC.H,I, -+ CH,-C-CH,N(C.H,I. + H,O 

NO, 

CH, 
H, 

, 
NO, NH, 

If the ni trohydroxy cur;lpuunu is a d iol, thcn the nit ro Ll iarniIH.~ lS 

forrr,ed Ul); and i.t' i1 n ilro dial amJ il polyamine are employed, iI 

pulymer ~s obt<1il1ed lD. 

2-Nitt'o-t-uuLarlOl ilml L'-nitl'o-2-IllL'lhyl-1-pt'()!JilllUl rl'<1ct wi.th 

'·urmalJeJ.~·dL' and hydrogen clrlol'iue tu furm L he cirloroillethyl l't llet' 

'3 f)" ~':::..J , e . :~. : 

N02 N02 
I 

C
2

115 -CII-CII 20I1 + IICIIO + IIC I. -) C2115 -CII-CII2 -0-C11 2C 1 + "20 

. 
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J.'he chlorilll' In such a compou"J i.s very r-eactive, so this product can 

be employcl1 ill tur-tlwl' reaet iOlls. 

If higher aluehydes cundl'nse wi th n1. tro alcuhols, l1i tro 

acetals are obtaineLl CJ:.!i., 1!J, 21): 

NO, 
I HCI 

CH.-<:H-<:H,OH '1- CH.CHO --+> 
: Distill 
CH, 

NO, NO, 
I 

CH.-<:-<:H,-O-<:H---O-<;H,-<:-<:H. , , 
I I j 

CH, CH, CH, 

These nitro acetals can be reduced to amino acetals @. 

6 

Nitro diols react with aldehydes and ketones to form substi-

tuted acetals 01' ketals known as ni tt'O d.ioxanes (14, 20): 

CII3 
I , 

HOCH2-C-CH20H + 
I 
N02 

CII3 
I 
C=O 

~1!3 
I 

----,;0) C - CII
3 /\ 

° 0 
I 

H2C CH2 
\/ 

C-N02 
I 
ell3 

Lsters ot' llilrohyl1ruxy compuullds are pl'epi1red ce<ldily from 

organic LIllU .inorganic acius Ill' lInhydl'.ilks in the pl'esencl' e)i' lhe lJsui1l 

t!stl'r'ii'icirliull cat<llvsts Q!., ?.., l.:0. T.imlilll (23) has repur'ted the 

SUflle or these l'St"I'S Ililve !)utl'nt i ally 

1'01' I'Xdfllpll', fally acid .'slcr's l'ill1 be ilpplil'd 

'. J Il'Xf i;"" rur wall'rpr'()()fillf!, UJ!., ~, ,lIld Llie lllill.'ic illld rWll,lric 

1::,[('I'S 01 2-nitl'o-1-blllilllol (H' 2-llitt'u-2-IIIl'Lhyl-l-propanul jH'()lj\lce 

lIIII'[lIt' c,lpolymers with butadielle U1). Nit l'\) es tl'I'S alsu lIIay havl' 
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utility as st,liJiLlZers rot' pett'olellm l\.tH'.lCallts fl! '\ 
\....!..) • 

TIll' llllt'alL' eSLL'l'S llll'lil (~asily Uil LL'(~'ll.ill:.-'. LIlt' liilc\) 

useLi ;or llip Iil,mut'actuce of ni.tr"::,Lycel'lll. The resulting pruducts 

have goou ('xplusive pruperties, anu appLlt'cntly only their cost has 

prevellted Lheir Inuustrial utilizatiun. 

The acetate esters of primat'y and secondary nitro Lllcohols 

~uch as 2-nitro-l-butanol are useful intermediates for the preparation 

of nitro olefins: 

H 0 
. NaHCO, 

CH,-CH,-C-CH,o-C-CH, ' CH,-CH,-C - CH, , 
I 

NO, 
I 

NO, 

Nitro olefins call be tlscd as intermeuiales .Ln ntlmorous reactions, 

most of which arc typical of olcfins. for instance, hydrogen sulfide 

will add dieectly to 2-nitro-l-bu tene 0: 

R,N 
2CH,-CH,-C _CH, r H,S -~, (CH,-CH,-CH-CH,I,S 

NO, 

anO nitro ulcfins condense with cyanuacetic esters tu {ueln niteocyano 

esters 0: 

C,H,-o-C-CH,-C. __ N T CH,CH,-C . CH, -~ 
, 

o NO, 

C,H,-o-C-CH-CH,-::H-C,H, 
. 

o CN NO, 

,.1' nileolly(l['uxy COIllPOlllH.is r'(~act wi.lh ('aL'bUll disulfide, 

n i Leo-subs t i tu leu x;1Il1 ha t-l'S ill'(' l"urlllcd: 
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CJl
3 

-C -CII2011 + KOII + CS 2 
I 

CII
3 

N0 2 S 
I 
I 

- ~> CII
3

-C-CJl2 -O-C-SK 

CII 3 

8 

Thiunyl chloride will cunvert l:lOnohydl'OXY nitro compounds to 

chloroni troparaff ins (ill: 

NO, 
I pyridine 

':10 , 

CH,~--CH,OH +- SOC I, ~ CH,--C--CH,CI 
I I 
CH, CH, 

With nitro diols or Tris Nitro, the nitroalkyl sulfite is formed (1): 

NO, CH, 
I 

HOCH,--<" --CH,OH T SOCl, --+1 CH.--C-CH. -r HCI , , 
CH, 

I NO, i 
0-5--0 

o 

TOXICI1Y 

Because these nitrohydroxy compounds have low voliltility, 

there is no hazard from vapor inhalation. They arc only slightly tOXlC 

by oral administration, as shown by the (ollowing (bta. 

Acute Oro I TOJf.icity in Mice 

Product I LD", gikg 
-----------
2-Nitro-l·butonol. 
2·Nitro·2·methyl.l·proponol 
2·Nitro·2·methyl.l,3·proponediol . 
2 ·Nitro· 2 •• thyl·l ,3· proponediol 

I 
. i 

1.2 
1.0 
~.O 

2.8 



Theslo' Ilirrohydroxy compoumls Lice llurLlcritatillg lo human skin 

'd.d, with Lhl' exception of 2-llitl'u-l-ul.tallul, tlC(~ 1l0Ilil'1'j.LalLll~ when 

CUlliJi:l!l'C i <:ll-

gl'adL' 2-nill'u-l-bllltlnol pruduces seVl'rL' il'ri.t:atiol1 alld pel'rnam'nt corneLil 

scal'rl.ng \vhL'1l tested by iIlLrlJJ.:c~illg O. L jilL ulldilllll,d illtu LIllo' l~yes of 

rabbits. lL i.s pussible that a small tlmounl of 2-llitl'0-1-ulltL'ne J.S 

ilresellt in the cOlllffiel'ciai-gr<1de material; nitro olefins are knowl1 to 

be extremely irritatLng to the eyes and mucous membranes. The other 

nitruhydroxy compounds are reel'ystallized products, so nitro olefins 

arc not prescn t . 

SI!IPPI~G, STORl\GE, fu,\D J(fu'JDLI~G 

The nitl'ohydl'oxy compounds should be protected i'L'OIll moisture, 

alkaline vapor's such as illiijiHlil ;.a dl' ;lmiIH!S, and exce:,sive Ilea l . 

Crystalline nLtruhyucoxy compounJs ace shippeu in fiber cunLainers. 

The cryslLilJille Ilill'ollydl'oxy compoullds ace more slabLe with I','spect 

Lu thermal Jeculllposition lhell1 is L-nill'u-L-t)llltllil'! illll, Ill'v"i'L;,elt'ss, tlley 

o-.]}l)uld be :, toc-.!d in a coul, dry place. 1\11 tlll'sl~ l'umjJOlll1ds -;ilow <111 

lncl'easillg ratc ul decornposit.ioll LiS tlH! templ'(,llture Ls raised. 

2-NiLro-2-rnethyl-l-pcopallul blo'gins tu dl~eull1pose at aboul 120°C; tIlL' 

others show varYln:s r(ltl'S vi' tiecompllsitLon al tempecatures abuve 1UOoC. 

2-NILcu-l-1Jl.'-<tilld 10-. sliipped ill euated stelo'l deums. This 

liquid vroduct call ]Jl' C"iIVl'lli('llliy ~lIJl'eJ lind handled in type 2:-; 

lIlumillum, typt~ 3[Jtj s[.\;JlII'!';s ;-;t"L'l, U1' glast;, but it dOl'S nllt SIIt)W 

2-N i l ro- L-lm tano L 

t('rw!l!r;lLliClo'S some PL'CSSllt'(' build-up occurs over Li periud o( wl'ehs 

dlll' i 0 till' evolu t ion of Ilulleundensable gas. Do not altc'lIlpl Lo Ll ist i.l i 

. 
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