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9 September 191|9 

I« W,, Kissinger 
laplcaives Division Flies 

ühlerination of 2(2~Dialtroprcpaaa and the Preparation of Rel 
Derivatives of 2,2-Dinitropropane.    N0i.-1A9 

The photochemical ehlorinatioa of 2,2»diaitroprapasis is oxtroawl 
slow«    l»C]&ore»2t 2«dlaitropropaae was produced in about. 20$ yl< 
together vith a snail quantity of a polyehloro-compound ©f unknown 
structure.   l-Chloro^-^S-disitropropane has also been prepared from 
2,2-diaitropropanolf and 2,2™dinitre.le3«.propanüiolj) on interaediat 
in the preparation of ls3~äiehloro-202~dlnitropropanet. has b©ei 
pared from dinitroaetkane and formaldehyde» 

Fwd!» 

^£i 

The data presented here«» for the information of the Ssplcsivca 
Division» They may not represent *;he judgment of the laboratory 

\&) Alley and Hass9 Ches»» Bev. $2,  i«05(l9U3)o 
(b) Smith and WaUcn* NOIH 10335, p. 1U„ 
(a) fiusia&er. N0.U4 10508. 
(A) OSBD 2016» p, 1U- 
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lo    It is believed to be of interest to study the detonation of axperlKfintal 
M.gh eaplosive3 whoee reaction products differ materially frea those formed 
fros conventional service erosive«?:    Efforts to prepare explosives for 
ü&ich the aeas mulosuL&r weight of '»äs detonation predicts is subBtaaoially 
different from that of., say» TUT have led to attempts:? to prspars hyd,ragefu 
free explosive«.    With the purpose of keeping the aoleaular weights to be 
averaged as nearly alike as possible, a series of esplonives with « p%rt or 
»11 of the hydrogen replaced ay halogen arc being prepared hy the Organic 
ChsEistry Section«,   Preliminary work an the preparation of halogen derivatives 
of 2,2-dinitropropane is reported here. 

11'       Photogfrfinicffil Chlerf.nation of 2a2~Jfoaitropropane 

2c    7ery little work appear? in the literature on the halogenation of 
ssitronliphatic compounds in which the attack is on a carbon not attached to 
a Aitro group.   Riley and McBcs (reference a.) studied the photoo!ienicei 
ohlorinatlon of aononl iroallphatio compound*1 and were able to prepare »osio- 
ohloronitro derivatives in whioh the chlorine atom appeared in the 1 and 

2 position with respect to the nitre group« 
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3.   She photochemioal ohloriaation of 2,2-dinitnpropane was studied und« 
a variety of conditions,   under the conditions (< »scribed below) in which 
the most chlorlnation was observed the rate of chlorination vas impractieally 
elow.   After 170 hours of chlorlnation only an equivalent of 1/2 atom of 
chlorlati was introducedo   rractlonatlon of this material resulted in the 
reccvary of U5 Percent of unreacted 2,2-dinitropropan© and about 20 percent 
of l~shXare~2,2.dlnitropropan9<>   A email fraction of material vas obtained 
«hioh, on analysis for chlorine» vas probably a tr?,=- ox> tetrachloro derlva~ 
tive*   Nitrogen analyses however showed that only half the rsaulred nitrogen 
remained indicating that during this prolonged chlorlnation at least one of 
the nitro groups suffered replacement« 

Uo   She conditions under which the above described products were obtained 
Involved heeting under reflux a solution of 2,2.dinltropropane in about 
k volumes of dry carbontetrachlorlde in a round - bottom flask illuminated 
by two isealed - bsam auto spot lights (6?tU.75A each).   She chlorine was 
introduced into the flask through a fritted glass filter stick after pre» 
liainary drying with concentrated euliuric acid» 

5c   As «.he chlorlnation of 2,2-dinitropropaae proved to be so slow and another 
Section vas having difficulty In causing the explosion of 2,2-dialtropropane 
Itself to propagate (see reference b.)s this approach was dropped« 

III.     Preparation of Belated Derivatives of 2,2»Dlnitropropane0 

6c   Concurrent with the chlorlnation of 2,2~dinitroprepans the prep&r&tlcn of 
l-chlorc-2,£»dlnitropropane (III) and l,3»d£cMoro«2,2<.dinlt?opropana (TI) 
by way of the corresponding alooholr was undertaken.   l«.Ghloro~29 2™dinltro« 
propano (III) andc at the time of wiifcingp the intermediate glycol,, 2t2» 
dinitrgpropanBdiol«le3(7)B needed for the preparation of (71) have been pre- 
pared» 

(A)       l~0hloro»2Ba»dlnitgoproi>ane (HIj, 

7     l-«<Ü9rc»2,2-.c!initroprcpane (III) was prepared by the action of phosphorus 
pentaahloride on 2l,2»dinltropropanol (ll)e vhlch is readily obtainable from 
l„l~dinlfcro*thane and formaldehyde»   ?he action of phosphorus psntachlorid* 
on 2,2-dinitrcpropanol (II) results In the formation of ths desired chloro 
compound (XII) in about 3<K35 percent of the theoretloal yield, accompanied 
by 15-20 percent of the theoretical yield of the phosphate ester of 2,2- 
dlnitropropanol (IV)* 

60   The conditions under which theas compounds were prepared were as follows? 

(a) l,l~Dlnltreethane (X) was prepared as described in reference c. 

(b) 2,2oLlnltropropanol (II) was prepared by hosting under reflat a 
solution of 1,1-dinltroethane (I) in 1~1„5 molecular ocuivalent* of 36 psreent 
equeous formaldehyde for y& hours.    The dinl-ropropaaol »as extracted fro- 
the eoolsd solution with ether and fractionated by distillation under reduced 
presvire*    A fraction boiling at J£^8Q°<3» at 2 mm. was obtained»    Kitrogen 
analyses were correct for 2,2-dlnitropropanol (II).    The yield, nearly quan* 
tltativo, was unaffected by the presence of dilute oulfurio acid»    2,3- 
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Blnitropropanol (II) melts at 79=S1°C, is waay in appstance and «asms to 
be quit« hygroscopic»    It was previously prepared under an OSBD contract 
(reference &.)© 

KOg 
1 

CE3CH(H02)2   + HCKO —-^CEj-O - GH2GH 

HO2 

(I) (ID 

9. The chlcrination of 2„ 2«dinitropropanol was acooxaplished by carefully 
aixiag the alcohol with 1*5-2 molecular equivalent of phosphorus penta- 
chloride v*th cooling» After the addition was complete the reaction alxture 
was allowed to warn to )jO~500C<. spontaneously or if necessary It was heated 
to about 50°C for about 1/2 hour» The solution was poured into Ice water 
and the l«ehloro~2.2»dlnltropropane (III) extracted «lth ethert dried over 
calcium chloride and fractionated by distillation under reduced pressure» 
l-Chloro«2,2-dlnltropropana boils at 75-77°C« at 5 BE=; it is waxy in ap- 
pearancsa 

■ 

10» The analytical data obtained from Oakwold Laboratories on a sastple 
of this ooapound ares I 

Found Celc»d for XII 

f> o     a-35s a.57 a.37 

in      2.SB,   2.93 2»97 

f> 1    iu.33. iu.ia« 16.62 

3i    a.36. a.27 21.07 m 

11«   After ether extraction of tfto l«ohloro»2»&.diaitrepropaa© (Hi!) as 
described above, an ether - water insoluble crystalline* material »altski, 
after crystallization from ohlorofora, at 155 0.    Its elementary analyses 
are in agrea&eat with the pheephaü? estar If* 

Calo'd for IT* 

a«$6 

3.0U 

17.00 

6.28 

n    The low nitrogen 1B in poor egrecBeat with the calculated.    Kowevcr, 
this sessis to be typical of many nitrogen determinations of these polynitro« 
aliphatic coapounds. 
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*B 3.2U,    2.9S 

*H 17.30, 16.90 

t   * 0*12,    6.15 
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OH3-G - CHgOH 

W2 

(II) 
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N02 

POI5 .   CHj-C - CHgCl 

N02 

(in) (IT) 

(B)       1.3-Plobloro«2. g-dlnltropropano. 

12.   At the time of writing £(2-&initrepropandioli»l,3 has Been prepared 
07 the action of feraaldehyde on dinitroEothane«.    Its reaction with phosphorus 
pentaohloride is in process of toeing studied and will toe reported upon in a 
subsequent HOXM. 
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