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Tos Explosives Division Files

sulj: Chlerination of 2,2-Dinitroprepanc and ths Prepezation of ?.@lww
Derivatives of 2,2«Dinitronropane, NOuL=-149

Abst: The photochemical chlarination of 2, 2.dindtropropans ie sxbromaly
slow. 1-Chlore-2, 2-dlailtropropane was prodused in about 209 yiJ
togetleyr vith a snaz.l quantity of a polychlore-compound of wunknown
structurs. 1-Chloro-?,2-dipitropropans has algo been prepared frox
2, e-@dinitropropancl, and 2,2-dinitve-l,3-propandlol, an iatermadiet
ia the preparatior of l,}dichlom-e.,2~.~din1troprcpamc. has boa
pared froam dinitromethans ard formaidchyde.

Fwrd: The data presented herea:z ior the information of the Explcsivm&

Division. They may not represent the Judgment cf the Lsboratory,
fef: {a) Riley and Haues, Chem. Rev. 32, LO5(1943).
(3) Smith ané Walton, HOIM 10335, p. 14,

a) Zipsinger, NOLH 10508.
(4) ©SRD 2016, p. 1. T
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lo It is belicved to De of interest to study the detonatlon of sxperimentsl
iga explosives whoge rescticen prodncte differ materialiy from those formed
fron convent! onal asrvice ox losiveq, Xfforts to prepare explosives for
which the meoa mulacnlde wnight of 428 detomaticn produts is svbetanelally
different from thal of, sey, TNT have led 3¢ attempts U2 srepars Kyirsger-
free sxplosives. Vith the purposs of keeping ihe moiecular weighnts o te
avernged as nsarly alike as possidle. a series of explonives with a part e
all of the hydiogen replaced Uy halegen are being prepared hy the Crganie
Chenistyy Seciion. Preliminacy work on the preparation of halogea derivatives
of 2,2-dinitropropane is reported here.

11. Phatoshemice] Chlortiuilon of 2, 2-Dinitropropans

. VYery ilttle work sppear: in the literature on the halogenstion ef
alérealiphatic compeunde in which the atteck i1s on a scerbon not atteched %o
2 aléro group. Riley and McBes (refersuce a.) studled tho photochemicel
chlorination of mononitroaliphatic compound~ and were able to rrepare mono-
chloronitro derivatives iz which ths chiorine atom appeazed in the 1 and
2 noaition with respsct to the nitre group-
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3. The photochemical chlorinstion of 2,2-dinitr~propane was studied under
& variety of conditions. Under the conditions (i sscribed below) ia which
the mos% chiorination was ebserved the rate of chlorination was impractiosily
elow. Aafter 170 hours of chlorination ondy an equivalent of 1/2 atom of
chiorine was introduced. Fractionation of this materisl resulted in the
reecvery of L5 percent of unreacted 2,2-dinitropropane and about 20 percen?’
of l-chlerv-2,2-dinitropropans. A small fraction of material was obtained
vhick, on analysig for chlorine, wans probably a tri- or tetrachiore deriva-
tive. Nitrogen analysee howaver showed that only half the roouired nitrogen
remained indicating that during this prolonged chliorination at least ore of
the nitro groups suffercd replacenent.

4. The conditions under which the above described products were obtained
invelvad hesting under reflux a soluilon of 2,2.dinitropropane in abous
 volunes of dry carbontetrashleride in 2 round - bottom flask 1lluminated
by two sealed - bsam suto epot lights (6V, 4.75A each). 'The chlorine wma
introduced into the flask through a fritted glass filter stick afier pre-
linminary drying with concentrated suliuriec acid.

5. As the chlorination of 2,2-dinitropropans proved tc be so slow and another
Sectlon was having difficulty in caveing the exploszion of 2,2.dinit{ropropane
1tgel? to propagate (see reference g.)g this approach was dropped.

111. Preparation of Related Derivatives of 2, 2.Dinitropropane.

6. Concurrent with the ohlorimation of 2,2-dinitropropans tha propsaratica of
leghloro=2, z-dinitropropane (III) aré 1,3-dichloro.2,2-dinitropropans (VI)

by way o the corrsesponding alecohelr was undertasken. l-Chlors-2,2.¢initre
propane (I11) and, at the time of wriling, the interusdiate glycol, 2,2-
dinttmopropansdliol-1,3(V), needed for the preparation of (¥I) have bsen pre-
pared.

‘A) 1-Chloro-2, 2-dinitzopropans (XIl).

7. 1-Shlarc-2,2-dinitroprepans (I11) was prepared by the action of phosphorue
peztacnlorids on 2,2-dinitropropanol {II), vhich is reaiily obtzuinsble from
1,1l-dinitrosthane and formeldehyde. The action of phosphorus pantachlorids
on 2,2.dinitrepropensl (II) results in ths formation of tho desized chloro
compount {I1XI) in about 30-35 percent of the theoretical vield, acocmpanied
by 15-20 parceat of the thecretical yield of the phogphateo egter of 2,2
dinitropropancl (IV).

€. The conditione under which thezs compounds were preparsd wers as followa:
(s) 1,l.Dicitreethans (I) was prapared as desciibed im refcrence C.

(o) 2,2-Linitropropancl (II) was preparsd by hoaiing under reflu-: a
solution of 1,l-dinitroethzas (I) in 1-1.5 molecular oguivalents of 36 psrcent
tqusous forraldehyde for 3.6 hours. The diniiropropanc) was extractod frou
ths oool2d solution with ether and fractionntod dy dletillation undor reduced
Presyare., A frzaciion boiling at 7--80°C. at 2 mm. was obtained. Nitrogen
snalysa= were correot for 2, 2.dinitropropansl (I1). The yleld, nearly quane
titative, was unaffected by the pressnce of dilute culfuric ecito, ¢,2=
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Dinitropropanol (II) melts at 79-81°C, is waxy in appearance and seoms %o
be quite hygroscopic. It was previcusly prepared under an OSED contract
(reforence §.),

¥0p

CH3CH(NOp)p + HCEO .—-9033.4:: - CH0H
NO2
(1) (11)

9. Tae chierination of 2,2-dinitropropamocl was accouplished by carefully
mizing the sdochol with 1.5-2 nolecular equivalent of phosphorus penta.
chloride with cooling. After the 2ddition was complote the reaction mixture
was allowad %o warm to 40-50°C. spontenecusly or if necessery it was heated
to sbout 509C. for about 1/2 hour. The solution was poured inte ice water
and the l-chiore.2,2-dinitropropane (III) extracted with ether  dried over
solclux chloride and fracticnated by distillation uvader reduced pressure.
1-Chloroe-2, 2-dinitropropens beils a% 75-77°C. at K mm.; it is waxy in ap-
POATARCH.

10. The anslytical data obtained from Oakwold Laboratoriss on a sasple
of this compcund ara:

Found Cale'd for I1X
fo 2.3, .57 a.37
1 2.88, 2.93 2,97
%3 1433, 14.)ae 16.62
$01 2.36, 2.7 21.07

11. Aftmr ether extraction of the l-ohlore-2, 2-dindtrepropans (1IX) as
descriced above, an ether -~ vater insoluble srystalline matorial maltad,
after oryetallization from chlurofform, at 155 C. Ita elementary analysos
are in sgresxzent with the phesphii: =star IV,

Found Cale?d for IV.
£0 2..80, 21.93 2L.€6
SR 3.2, 2.98 3.04
£8 17.20, 16.90 17.00

S P 8.2, 6.15 6.28

» The low nitrogen is in poor sgrecment with the caloculatsd. However,
tils seemg to be typical of many niirogen detorminations of thase polymiire-
aliphatic compounds.

. UNCLASSIFIED A

e




wwmms " UNCLASSIFIED

w0z 1o f
" CHyul - >0 = PO
CB3 g, CHZ0H P015 : 3 - CHxC1 + GE3 ? CHA0
NOp2 H02 mz
' 3
(11) (111) (1v)

(B) 1, 3Dichlorce2, 2-dinitropropane.

12. At the time of writing Z,2-diaitrepropandiolsl,3 has besn prepared

by the action of formaldehyde on dinitromsthane. Its reaction with phosphorus
pentachloride 1s in process of being studied and will be reported upon in a
subescuent NOLM.
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