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Para. 1 • • .

INTRODUCTION '

", It is hoped that this collection of data will serve as a guide to workers in
RDX chemistry who are, rot unreasonably, baffled by the strange assortment of 
initials by which many of the polynethyleneamine (-0H2*-NH*) x derivatives have come 
to be designated. 

»

* See below, pp. 2 and 3.
** The date on which the report was written is given as accurately as possible. 

Thus, for example, a progress report covering January, 1942, written during 
February, 1942, and received at the appropriate control office in Larch, 192p2, Vu 
would be quoted here as "Feb. r42." Some overlapping of work has resulted frorn^ 
the unavoidable d^lay in transmission of reports between Transatlantic 
British workers, e.g, Toronto, X.R.16 Rep, 1 Sept, *2+4, SR7/44/3138 wa: 
received in Bristol on 27 Oct. ’2>4*

The collection is based on those British and Transatlantic reports which,have 
been available ord or conversations with members of the staffs of the A.R.D. and 
ox’ various "cut-stations".

Some related compounds, prepared long ago in early academic work on hexamine, 
and related topics, are included.

The treatment for each compound is as follows:- The "Initial"designation is 
given, followed by the structural formula, "short systematic name"*',  m.p,, solvent 
for recrystallisation, and references to methods of preparation. No direct

. consideration of the reactions of the compound is given, though most transforma­
tions arc, automatically, included as preparative methods for other compounds, and 

r from the paragraph index at the end of the work a list of the'positive reactions 
■ of any given compound can be at once set down,

• Wherever possible, reference to transatlantic work is made by

(a) the laboratory concerned in the work;

(b) The O.S.R.D. (U.S.A.) or C.E, or X.R. (Canada) number;

(c) The date of writing the report;**

* - (d) The S.R,7/number of the report.

• British work is simil irly treated for reference:

(a) the laboratory concerned in the work;

- (b) the Laboratory Rejort number;

(c) the date cf writing the report**;

«. (d) the A. C, number of the report,

Para, 2

Per a more detailed review of the work up to Cctober, 1943, the serial 
report on RDX research by Linstead, British Central Scientific Office, 
Washington, D.C. , U.E^A,, SR7/87& (to Oct, 194-1); SR7/2&OO (to Oct, 1942);
1‘. O.S. London, A. 0.^2224 (to Oct. 1943) and the report by Haworth, Lamberton and 
Woodcock, Sheffield, 7C.5O535 Oct. 1943, should' be consulted.

There arc several systems of nomenclature and numbering in use in this 
field. The system followed here is that treated in Bristol Br, Rep, 32, 

, . , Nov. 1943, A.C.54O3, in which the following typical compounds have the given 
systematic names and numbering, and convenient "short names", (p, 3)»

A very similar system is now in use in Canada.

62013-1 1



For convenience in discussion, the hexnmine cage system is indicated by the 
short name "Hex."; similar short names used are "PT" for the pentamethylene 
tetramine cage. 

I 
"8-ring" for the cycle-2:4:6:8-tetramethylenc-1:3:5:7-tetramine ring.

"6-ring" for the cycle-2:4*  6-trimethylene-1 :3:5-triamine ring.

* The term "lin", which may be read "linear", is used to facilitate the 
recognition of the parent skeleton structures of the open chain compounds, 
Just as the term "cyclo" is used for the ring compounds.

"7-ehain" for the lin*-2:4:6-trimethylene-1 :3:5:7-tetramine chain.

"5-chain" for the lin-2:4-dimethylene-1:3:5-triamine chain.

"3-chair" for the Lin-2-methylene-1:J-diamine chain.

For related compounds not containing the simple alternating system 
N-C-N-O-N- the "aza" system, similar to that in use in Canada, is used here. 
For example,

NOj? '
I • .

5CH2^"^ 6 ^7ch2

- no2
• • !

40112 2^2
\ 3 /

- N ■ •
no2

1:3:6-trinitro-cyclo-1:3:6-nsoheptcno,

Yields of RDX are calculated on the basis 3CH--C ----- 7 1 RDX represents a yield
of 100>X

Para.4

’HID3' means 98-I GCTj HNO5. The actual percentage Of HNO5 is given for mere dilute 
acid,

’CIIpC’ means paraformaldehyde.

'aq. 014,0' means 4C^ formalin.

'Me-" means CHj-

' ’Et’ means C2II^-

'0'- means CgH^-

'Ac'- means CE,-CO-

"P" - means paragraph

Following the Harvard and University of Pennsylvania workers, ’AcCIJO^ ’ is 
used for the equimolecular mixture of HNO3 and Ac20.

The general arrangement of the material is in order of increasing complexity 
of the parent structures*

A Table of Melting Points is given to assist in identification of compounds 
prepared in the laboratory.

6201 5-1 2



J.-
S 

W
9

"Trivial
nsme" OT ’ Hexmine D.P.T.
Initial
Designation

Systematic 
name

1:5-Endomethylene
(1 0)-J:7-Endo- 
methylene(9)-cyclo- 
2:4:6:8-tetramethyl- 
ene-1: 3:5:7-tetra- 
mlne

1:5-Dinitro-3:7-cndo- 
metfoyTenc (9) -cyclo- 
2:4:6:8-tetramethyl- 
enc-1:3:5:7-tetramine

Short name Hex. 1:3-Dinitro-(P. T.)



i.x. S. X,

no2

no2

1:3:5-Trinitrncyclo~ 
2:4:6-trimethylene- 
1:3: 5-triamine

no2 nd2 no2

lle-N-CHg-N-dig-N-CI^CAc
12 3 4 5

1 -Methyl-5-acetoxyiiethyl- 
1:3: 5-trin.itroliii- 2: 2r-dii.ieth- 
ylene-1 : 3*.  5-triara ne

1:3:5-Trinitro- (6*-ring) 1 -Methyl~5—acet oxyLie thy 1—
1 :3:5-trinitro-(5-chain)



r.
Lists to facilitate "literature searching" are set out giving the

British SS7/ reference numbers for the following Transatlantic serial reports:

(a) The Division 8 N.D.R,C, of O.S.R. D. Interim Reports "Studies on RDX 
and Related Compounds." K.R.C. 1 to 22 from Jan. 1943 - Oct. 1944*

(b) The Canadian Explosives Research Extramural S’xmaries lYom Liaroh 1942.

(c) The Reports of the U.S.A. - Canada RDX Committee Meetings from 
4th September 1942.

British work is reviewed up to Oct, 1944 and Transatlantic work up to 
Sept. 1 9^i4.

62019-1



Para, 7

NITROXI DERIVATIVES CF FOPilALDEirfDE

Para. 6

p .
1 no2.o - cn2 - o.no2.

methylene dinitrate. b.p. 48°/l5 m.

l.'oreschi, Atti.R.Accad.Lincei, 1919,28, 227; Chem.Abs., 1919, 13, 3519.

Houben and Pfankuch, Per,, 1926, _59, 86,

Travagli, Gazzetta chim.ital., 1938, 68, 718; Chem.Abs., 1939, 33, 2/;86.

For early A.R.D. work, see R.D. Rep. RDX 15 (? 1 939).

Hex. normal nitrolysis,

then, extract reaction system

+ CC1 i------------------y mixture of P^ and P2

hno3
CH2O----- -------------- mixture of P-j and P2

Separate by vac. distillation.

(Above structure accepted by A.R.D. and quoted in A.R.D. Exp. Rep. 591/44, 
June ’44, A.C.6455).

Para, 9

Z2*

NC2 - 0 - ch2 - 0 - CII2 - 0 - ch2 - 01;02 
1 2 3

1 :3-Bis (nitroxymethyl) lin~1:3—dioxo-2-methylcne.

b.p. 89°/9 mm.

Refs, as for P^.

Prepared with P^ and separated by vacuum distillation.

62 01 5-1 5



Para. 10 n

SOME SIMPLE H0N0NIIR.UUH3S

Para. 11 ■

Nitramine (Nitramide)

nh2.no2

Ppt. from ether by light petroleum. m.p. 72-75°.

Thiele and Laohmann, Annalen, 1395, 288^, 267.

Inorganic Syntheses. I. Nev.’ York, 1939, p. 68.

EtCNC2 K°2
’ MH*NHpCOpEt-------------------- a NH - COpEt ------------2 v

h2s°4

+■ I< @ AON H2SC4 ,
NH. I

4 (
' NOpzN-COgEt -------------- -> K-^ N02:N-C02Et — H20 1 iai2,N02

Para. 12

Methylnitramine

c:^nh.no2. _

From ether. m.p, 33°.

Franchimont and Klobbie, Rec.Trav.Chim., 1888, _7, 555*

CH-NH + Cl.CO Et_________ \ CH_-NH-CCoEt . KTC3 . . x? 2 2 <52 7

f mss. in
GHz - N - C02Et______ > CH:.NH.N02

ether and 
pass in NHj

Thiele and Lachmann, Annalen, 1895, 288, 291.“

N02 /+•, no
Eta;°2 , Ag20 \ ( ,

NHgCO^t -----------> Nil - C02Et--------- > , ( N - C02Et keI >

no2
1 diss, in

CH5 - N - C02Et ------------> CHx.NH.NO9J ether and 3 2
pass in NHj ■

Para. 12a
Methylolnttramine

HOCH2 - EH - NCq

not isolated.

Postulated as possible by-product in hexariine nitrolysis system;

Bristol Res. Rep. 120, April ’2(4; A.C.6J02.

A.R.D. Exp. Rep. 591M, May ’U; A.C.6455.
Bristol Br. Rep. 43, Aug. ’44; A.C.7119.
62OI5-1 6



Para. 13

Dimethylnitramine

CH,
2xN-N02

CHt/

From ether. m.p. 57°.

Franchimont, Rec. Trav. Chin., 1883, 2p 123.

(CHjj)2.N. CO.NH2

HNO, 
—i--------- >

Eta-TO2\
—.— >
HoSO], I

(gh3)2n.no2.

Franchimont and Klobbie, Rec. Trav. Chin., 1888, 7, 355.

KOH © ) ® Mel
CH^NHNO2 in EtQj^ CH^.N. 02j K > (CH-j)2N.N02

Bamberger and Kirpal, Ber., 1895, 28, 537.

(?> | G) Ac20
(CH,)2NH2 [■ NO, ---------------- (CHj)2.N.N02

then heat 
& ether ext.

Para. 14

Methylmethylolnitramine

HO. CHo 
^N-N02 

CH^

Not isolated.

Sheffield Rep. 43. May ’44, A.C.6406.

Morpholine derivative of methylmethylolnitramine prepared:- 
aq. CH20 CH2 - GHp

ch,.nh.no2--------—-> _ ch2
morpholane - CH _ Q1 / _ NQ

at 0°. CH^

m.p, 84-88°.

Para. 15

Bis methylolnitramine
H0CH2 

" X‘N-N02
H0CH2^

Not isolated.

Toronto workers (X.R.16 Rep. 31, Jan. '44, SR7/44/984) consider the stabilisation 
of NH2N02 by excess aq. CH20 to be due to the formation of bismethylolnitramine.

Postulated as probable by-product in hexamine nitrolysis system:

Bristol Res. Rep. 120, April *44;  A.C.6302;

A.R.D. Expl. Rep. 591/44, May, ’44; A.C,6455;

Bristol Br. Rep. 43, Aug. ’44; A.C.7119.
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I
Para. 15a
Bi s( nitroxymethyl) nitramine

NO?.O.CH?
""'N - NO.

NO^.O.CHg/

From ether. m.p. 59-60°,

Toronto, X.R.16 Prog. Rep., 1 Sept. '44, SR7/44/3158.

20 HNOz
*----------------------------------------)

7 mins, at Oo 
drown in 
slurry (ice + 
water;

(N020CH2)2N.N02

in C8^o yield.

P.S.1.

(see p, 203)

HNO3
(acO.ch2)2n.no2 ------------------------ >

see p. 15b

Para. 15b 
Bi s( acetoxymethyl)nitramine

Ac0CH-> 
7 N - N02

AcOCH2

(N020CH2)2N.N02 (38 per cent).

b.p. 153-156°/12 mm.

Toronto, X.R.16 Rep., 1 Sept. ’44; SR7/44/3158.

Filtrate from Ross or Baelunann runs (see pp. 85, 86).
Evap, HOAc at 11 urn. Ether extract --------- > oil. Wash with H20 (pH 8), ether

extract, evap. and flash distil (12 mm., bath at 200-215°). Repeat washing and 

extraction, and distillation.

no2och2
"n-no2

N020CH2/'

H0Ac:Na0Ac

reflux:3 mins.
bis aoetoxymethyl deriv. (6S$).

Hex. in HOAc ------------ 2-------------ppt. BSX (see p. 63)
5 Ac20 at 15-20°, filtrate distilled at 
heat to 75°, 12 mm.--------> bisacetoxymethyl
cool and neutra- nitramine (39^).
lise with NaOH

62015-1



Para. 16

DINA

- NO ,O.CII?-CH9
■ , i'J-j'i'02

no2,o.ch2-<k -

Bis -hitroxyothyl) nitramine.

Prom A cite or EtOH. m.p. 5'1-52°.

A review of the extensive and specialised, literature devoted to DINA is 
outside the scope of this v/oi'k: see Toronto X.£.19 Reports;

c.g. Toronto, X.R.19 Rep., June '45, SR7/4748.

See also Cornell*  Div. 8. N.D.R. C. of 0.3 R.D. Interim Rap. on Organic Develop’iont 
Problems. 0.D.P.18*  May '44, 317/44/1872.

There are tiro standard- preparations.

iinox t> i e
(H0.CH?.CHo)9NH ------------- > (N0O(0.CHq.GN,)qNHq f NO

2 '• 2 add at 10° " 2 2 2 2 1
run at 40°

DINA.

550

HNOj t+ —> HI'Oa
(HO.OH^CHo) 2IJI-------—> (N02.0CN_.CN2)2NH2 | NO3--------

(N02Cxi2CH2 )?.L.N0
WO5

(NII^) persulphate

0°------>2-5°

DD\A.

62015-1 9



1

Para. 17 III

DExI7ATI73S OF METHYI Z’EIMINE

CH2 = MH

Para. 18

(a) CH2 - and (b) hoch2 - iih2.

(a) Methylene imine and Cb) Methyluamine.

Toronto workers, X.R. 16 Rep., J1 Jan. ’2+4; SR7Atl+/9&±, consider that "Henry’s 

solution" (Henry, Bull.Acad.Roy.Belg. , 19O2,ii,72l) consisting of an 

equimolocular mixture of aq. CHgO and .880 aq. KHj "dried with K2C0 J"probably 

contains CH2 = NH and/or HOCHo - HH2 equilibrium with cyclotrimethylenc- 

triamine ("6-ring").

Para. 19

N-Me thylolacetamido

HO.CHn.MIAc.

Evap. AcMe solution. m.p. 54°.

Einhorn and Ladisch, Annalen. 1905, 343, 265.

Michigan, Div.8 Int. Rep., R.R.C.3, Feb.-March '43; SR7/4179.

Bristol Br. Rep. 27, Oct. '43; A. 0.5051.

AcNH2 + aq. CII20 ----------------H0CH2.NHAc.

Para. 20

N-Me thylolbenzamide

ho.ch2.nhco/.

1 .
From aq. EtOII.

Einhorn, Bischkopf and Szelinski, Annalen, 1905, 373, 22J.

Bristol Br. Rep. 27, Oct. ’43, A.C.505I. 

/conh2 + a<l- ch2°----- - H0CH2NHC0/

Characterised as h-/ urethane.

Bristol Br. Rep., 27 Oct. '43, A.C.5O51.

/ih.co2.ch2.hh.co/

m.p. 108-110°.

m.p. 177°.

62015-1 10



Para. 21

Chloral-benzamide

cci3

HO - CH - I'M - CO/

N (ft-Hydroxy-;/-trichloroethyl)-benzamide.

From EtOH.

Beilstein, _9, 209.

Jacobsen, Annalen, 157, 245.

CClj 
t

CljC.CHO + Ki^O/-------------- h- HO - CH - MI - 00/

Para. 22

Tris (ber.zamidometh.yl famine

(/CO1HC1I2 )^N

From EtOH.

Beilstein, _9, 208.

Descude', Ann.Chim. , [ 7], 2J, 542; Comptes rendus, 1902, 135, 694.

heat
Hex. + NH2CO/ —————————above compd.

m.p. 150°.

m.p. 187°.

ch2(o.cq/)2
pass in
------------- > (/CONHCH?),N 

NHj---------------------J
and finally 
cvap. on 
water bath

Para. 2 J

Furfirylidcne nitramine

CH = N — NO 2

From /H m.p. 116°.

Toronto, X.H. 1b. Rep., J1 Jan. ’44; SR7/44/98^-»

0
0

+ NH^Og
0° - NO 2

(does not trimerise).

62015-1 11
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Para. 2L IV

DERIVATIVES OF METHYI^TO DIA1 flNE

lin-2-methylcno -1:3-diunine

. nh2 - ch2 - nh2

1 2 3

'IDA or ”3 - Chain*  Scries

rara, 25

MJ5DNA

no2 no2
i i

NH - CII2 - NH 
1 2 3

1:3-Dinitro-(3-chain) .

"1 Icthylene dinitramine."

From ether and light petroleum. m.p. W3' .

Bristol Br. Rep. 28, Oct. '43; A.C. 5058.

JltOH
PCX -t__ MBDNA

(see then acidify
1’. 95) & extract

v/ith ether.

62^5-1 12



Para. 26

JffiDNA (Continued)

Sheffield Rep. 1*2,  Fe. ’44; A.C.5996.

► ‘

CH2(hHAc)2 

(See p.36)

HNOj

at -2°, then cocl 
to -15° and add 
Ac20 t FeC1j$ at 
0°, drov.r and 
neutralise.

extract product---------------
with ether.

oil

Ba(CH)2
> filter and add Acl'e

>Ba j OH, (M. NO2)< |

NO 2
' BaClo NaOH

CH2(N-Ac)2 _________ _______
and make acid

(private communication 
from Er. Lamberton 
(Sheffield), June ’44).

(Sec p. 29a).

acidify as in 
Bristol Br. 
Rep. 28.

1.ZEDNA.

Sheffield Rep. 1^, liarch ’44; A.C. 6045.
ACnO

N:N’-Bis nethylol-LZEDL’A -* FEONA.
(See p. 30) ,

Bristol Res. Rep. 128, June ’44; A.C. 5477.

DPT
HNO3

■-40°, drown + ether 
(isolate via Ba 
salt).

1IEDNA.
0.7 mole.

62015-1 13
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Para. 27

MEDNA (Continued)

Bristol Kes. Hep. 1J1, June '44.

HADN - .
H2S°4

MEDNA
10 g. drown with ice, ether 0.2 g.
(See extract and purify via
p. 177) Ba salt.

II SO, 6Cf7o
2 4

HNOj; 2Q7 drown and iSDNA
20 g. H20 2(^o ether extract -------1.5 g.

Methylolamine nitrate 
(See p. 202 )

H^O, 
. MEDNA

drov/n and ether " yield, 
extract

Bristol Er. Rep. 28, Oct. '43; A.0.5058. »

ch2(nhno2)2 ---------------------- > insoluble salts

Ba ++, (Ag unstable in alkali.

Pb ++ salt, detonator props, 

(^4+)2 m.p. ca 125° rapid doconp.

Morpholine salt of MEDNA.

Sheffield Rep. 44, March *44,  A. 0.6045-
+

excess 
moicholine

1IEDNA —----------------——>
in EtOAc

2

McGill, X.R.4 Pfog.Rep., 1 July '44; SR7/W2740. .

neutralise
Ko cSa —-----—2--------------- r------------------------- / ME5HA

+ HM aq (2 equiv.); add AcMe to
ppt. K01. Extract

(NOp NO2 NO2) filtrate with ether
t t t and evaporate.

K(rMH2-N^l2-N)K

(See p. 48)

62015-1 14



Para.. 28_ . •

IIEDNA is chemically and physically different from the isomeric product from the 

Traube Reaction on Ache. This latter product is

' OH ° .

CH2(-N-n-4})2 ch2(-n=n-oh)2

and is only known in the form of its salts and esters.

Per the Traube Reaction see Toronto X.R.20 Reports, particularly XR.20 

Rep. lay '43; SR7/455O.

For the constitutions of 12EDHA and the Traube products see

Bristol, Res.Rep.110, Dec. '43; A.C.5602.

Queen's University, Kingston, X.R. 13 Reps., (recently reviewed in 

Canadian Exp,Res.Extramural Summary 15 March to 15 April, 1944, 

S.E.7/A4/1747).

University of Pennsylvania, O.S.R.D., 3565, May *44,  SR.7/44/2002,

Bristol views accepted by U.S.A., Canada RDX Committee at meeting April '44; 

SR7/1^-/1594.

Para. 29 
t

Methylene Dinitramine Dimethyl Ether

CH 5
, ■> z0 zOMe

CHo (-N-II )2 or CH2(-h=N )2
S0 '0

M.E.D.N.A, Dimethyl Ether.

Bristol Br. Rep. No. 28, Oct. '43; A.C.5058.

An oil.

MEDINA - ------------ > Dimethyl ether.

62015-1 15



Para. 29a

N:N' -Diacetyl-. BDHA

N02 h02

Ac - N - CH2 - N - Ac
1 2 3

1:3-Diacetyl-1;3-danitro-(3-chain).

From aq. Me OH. m.p. 63°.

Sheffield, June ’24 (Private communication from Dr. A. .Lamberton).

CH2(NHAc Jo-
Ac 20

HNOj

150

no2

CH2(N-Ac)2

55 to 65$

Para. 30

N:N1-Biome thylol 1 "EDNA

110 2 K02
t !

ho.ch2 ~ n - ch2 - n ~ ch2oh

1:3-Bismethylol-1•3-dinitro(3-chain).

From $H - AcMe. m.p. 68 - 72°.

Sheffield Rep. 41, Feb. *44;  A.C. 5995.

Sheffield Rep. 44, March ’44; A.C. 6045.

JiEDHA. aq< 0H2° Bismethylol MEDNA.
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1
Para. 31

cox
NO 2 NO 2

NOp-O-CHp-N-CHp-N-CH2-0-N02

1:3-Bisnitroxymethyl-1:3-dinitro-(3-chain).

Ppt. from HNO- by H20. m.p. 98-101°.

A.R.D. Prep. RDX(B). Prog.Rep.9; Exp.Rep.239/43, July ’43; A.C.4628.

CEI2

HNOj

at 5°
3-4 mins.

N02
;n - GH2 - ono2 

ch2.
;n - gh2 - ono2 

no 2

Cyclonite Oxide COX

(see p. 118)

Sheffield, Rep. 44, March ’44; A. C. 6045.
ENO-

TEX ---- '------------> COX
0.3 g. 50 t02°° ' 0.2g. ’

(see p. 32)

Para, 32

TEX
NO2 NO2 

- 1 t
Ac 0 -CH p —11 “TOH 2—N—CH 2 "TOAc

1:3-Bisacetoxymothyl-1:3-dinitro-(3-chain).

From-reaction mixture. m.p. 103-104°.

(Postulated by Davy, RDX committee at Toronto, Dec. ’42).

A.R.D. Prep. RDX(e) Prog. Rep. 9; Exp. Rep. 239/43, July ’43; A.C.4628.

NaAc in HOAc
COX-------------------------------- TEX
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Par a. 3? (Continued) '
TEX (Continued)

Sheffield Rep. 1,1}., March ’44$ A.C.6045. --

»2 ®2 ' AoC1 .

HO-CH2-N^H2-N^U2^)H —~~Z ’ TEX
5 mins.

N:N’-Bismethylol KEDRA 0.26 g. crude
2 g. 0.18 g. recryst.

Toronto, X.R.16, Canadian Exp. Res. Extramural Summary, April, ’44, S.R. 7/44/1747.

NEE^NOj + CH2C + HOAc + AC2C--------->. TEX in small amount.

(+ DPT, 1$

+ RDX(B), $

+ BSX in small yield). 
/ t

Toronto, X.R.16 ProJ., RDX Committee (U.S.A, and Canada), 26 Hay ^44; - *

SR7/44/2801, See X.R.16 Rep. 1 Sept. *44,* SR7/4V3158. .

25°
Ross reaction---------------- —7------- 1.4/ TEX.

• (+ 5.2/ RDX(P).

+ 18/ DPT '
2 NaCAc, 10 AcoO at + 1$ 2&X)1ZDUA----------------- ’ . -------- A----------

in 2 at 25°. Run at 55°, 1 hr. x ’
^x2^ ' ’ drown and neut. to pH 6. (+ ^Xk*A)) r

Para. 33

II :1T1 -Eirmotho::;ymiethyl-Z SDZ'A

KO 2 HO 2
t 1

Hc0-<i;i2-N-'0H2-RT-<®2“01':c

1:2-Bismethoxymcthyl-1:3-dinitro-(3-chain).

Prom licOH. m.p. 79-80°.

A.R.D. Prep. RDX(B) Prog. Rep. 9; Exp. Rep. 239/43, July '43, A.0.4628.

Reflux + MeOH .. .COX -----------------------> ui i£eO derivative.

Sheffield Rep. 44, Harch ’44, A.0.6043.

Repeat preparation with OCX from HEDRA.
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rar a. 34

N ;N1 -Bisothoxym. thyl-7'2IDriA

NO2 NO2 
t 1

ZtO-CIb ~M-0Ilr-l\-CHo-0Et

1 :3-Eis(ethcxyi;’othyl)-1 :3-dinitro-(3-cha.in). "an oil".

A.R.D. Prep. RDX(r) Prog, Rep. 9; Exp-. Rep. 239/43, July ’43; A.0.4626. 

reflux + EtOII , x
00X-----------------------® bis (EtOCHg) - derivative,

Para, J 4a-

(MEDNA - CH2O) polymer 

m.p. 219-230°.

Toronto, X.R.l6Rep., 1 Sept. ’44; SR7/4+/5138.

■ 1 drop '•
MED1U. + 2 CboC'aq ------ ---------- -------------> polymer*

■* ’ pyridine
‘ 3 days 0°

lixra. 33

i .ethylene bisformamido

OCIi-l’H-UIi o-?iIi-CH0

1:3*0  if orrrzl- (3 -chain ).

From HCOIdl,.

Knudson, Per., 1914, 47, 2698.

boil
iicoim2 + cn2o --------------- ; CII2(2HCHO)2

imp. 142°.
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Para. 36

H. .

AcNH-GF o -I'DAc. 
•

1 :3-Diacetyl-(3-chain).

1 'e thylene bisacc tamidc.

From EtOH. m.p. 197C•

Ptllvermaoher, Ecr. , 1892, 25.» 310.

Beilstcin’s Handbuch, 2, 179.

Aq*  CI^O
iH^.c ---------------------- H.7.

tr» co 1101, many 
hours' shaking.

Harvard, N.D.R.C,, Rep., Oct. ’Zj-2; SR7/3263.

H.10 boil H.7.
(see p. 37 ) aq. HOAc

Para. 37

H.10 .

AcJ'I - CH2 - I Ac. .

1 :1 :3:5-tetracctyl-(J-chain).

N :1T :N ’ :N ’-totracotylnotliylenodij jnino.

From acetone. m.p. 218-220°.

Harvard, N.D.R.C. Rep., Oct. *42j  SR7/3263.

Fro', aration. Oily layer from prepn. (2) of H. 6 (sec- p. 151 ), after 
separation of H.6 deposits crystals of H.10 (’comparatively high yield’).

62015-1 20
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Para, J8

1 :J-Piacetyl-2-methyl- (3-chain)

AcIlH- CH - NHAc

Ethylidene bisacetamide.

m, p. 169°.

Tawildarow, Per, , 1872, _5, 477-

sealed
CH?CE0 + NH^c—------ ' CHjCH(HHAc)2

heat

Paya, 3?

1 ; J-Diacetyl-2 (trichloromethyl )-Q«-chain)

AcMI - CH - LIIAc

Prom HOAo. Sublimes.

Hepp, Per., 1877, 10, 1&51.

heat
Cl^C.CHO + P^HqAc---------------------- > CljC.CH. (iHAc), .
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Para. 40

Methylene bisbenzamidc

^.CO.HH-OH -IIH-CO^

1 :J-0ibcnzoyl-(3-chain).

Cryst. from EtCH. m.p. 224-226°.

Kraut and Schwartz, An.ui.len, 1884, 223, 47.

See Dudcn and Scharff, ibid., 1895, 288, 249.

/OOCl , •
Hex. .._________ CH2(l1HC0/)2.

Knudsen, Her., 1914, 47, 2698.

/OOCl
ch2 (hhcho ) 2-------- :—> ch2 (Mico$) 2

‘ alkali

Bristol Res, Rep. 112, Jan. 1944, A.0.5603.

Ac r0
H0-CII„-KH00/----- - ---------- CH2(NHCC/)2

2 HOAc

Toronto, X.R.16. Rep., 31 Jan. *44;  SR7/W984.

NIIlCI in HpO + NaOH + CH20. 11crv.dc product. 
10°

cool filtrate

Digest v/ith. 
EtOH .X'"

CH2(liHC0/)2
1^5 yield on CH20

residual solid Tribenzoyl-6 Ring.

(See p. 109).

Para. 41

1-Mcthylol-1:J-dibenzoyl-(3-chain)

00^ COjZf
r t

HO - 0H2 - N - CH2 - ICI

Prom EtOH. m.p. 182.5°.

Einhorn, Bisclikopfx and Szelinski, Anna.len, 1905, 343, 225»

CH9O
CH2(KHC0/)2 ----------1---------- > Methylol dibonzoyl-(3-chain).
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1

Para. 42

Ethylidene bisbenzamide
CH} 

!
/. CO-LH-CH-NH-CO/

1 2 3

1 ;3-Dibenzoyl-2-methyl- (3-chain).

From EtOH. m.p. 202-4°.
(187 - 8°*)  .

Limpricht, Annalen, 99> 119.

(Delepine, Compbes rendus, 1899, 128, 105).

CH}

/coci ch3ch(nhco/)2

dehydrated "aldehyde ammonia", 
(see p. 113)

Nencki, Ber., 1874, _7, 159.

CH3CHO + NH2CO0 __ traC€_____> CH CH(NHC0/)
H0SO4 J

See Beilstein, 9, 209.

* Henle and Schupp, Ber. , 1905, 38, 1370 give this m.p.

Para, 43

1 ;3-Dibenzoyl~2-(tricIiloromethyl)-(3-chain)

CC1} 
I

/-C0-I1H-CH-NH- 00/

Trichloroethylidene bisbenzamide.

From EtOH. m.p. 257°.

Hepp and Spiess, Ber., 1876, 9, 1428.

cone.
CItC.CHO + 2NH2CO/ ----------- —> Dibenzoyl(trichloromethyl)-(3~chain).

H2SO2,
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Fara. 44

Kethylenc Eisurethane

EtO2C - IK - ffi2 - IttiC02Et.

1 :3-Dicarbethoxy-(3-chain).

Sron EtOH. m.p. 131°.

Conrad and Hock, Bor., 1903, 36, 2206.

CH2O aq
MI CO St---------------Methylene bisurethane.

- - cone. HC1
cold.

Para. 45

Ifethylenediaminc salts 

© ©
CH2(1K3)2 [x]2

Knudsen, Ber., 1914, 47; 269S.

fuming HC1 at
CH2(IKCHO)2---------y2d-------------> di HC1.

(Hygrosc. and decomp, by H20).

Ki03 di HHOj

(^ deflagrates on melting).

H2sc4 
--------------------------- suIphatc.

Sulphate also prepared by Toronto workers, X.R.16 Rep. Jan. *44,  SR7/^?4/984.
@ = .

4^o Henry solution plus 6Cfo IInS0^---------------- ■> JH^,(1K^ )2SC;
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Far a. 45 a

33®

EtoN - Cii2 - NEt2 

1;1:3:3-Tetracthyl-(3-chain).

b.p,/76O m., 166-169°.

Beil stein’s Handbueh, J., 106. .

Chicago, N.D.R.C. Div. 8 Int. Rep. R.R.C.17, April-Fay '44; SR7/44/2047.

EtpKH
EtNIi + CH >0r,---------- > Et4.C?oO‘l ----- —-----------> Et0N. CH2.FEt2.

Analogqus. cc mpounds:-

(<) FeoK-CHp-l'fllep, Tetramethyl-(3-chain), b.p./76C nun., 85°.
Similarly prepared, Beilsteins Handbuch, 1_, 54.

(b) zCIi2 - CIip ^2 - dl2
CH2 ’ " "N “ CJ2 - N CH2

'CE2 - CE2 xCH2 - 0Ho

Methylene bis piperidine, t.p./76C°, 230°.

t.p./i5°, 115°.

2-piperidine + 1 aq CH20 -----------conrpd.

Beilsteins Kandbuch, 20, 36.

(c) ^CH2 

^CHp

- Clio
- CH2 - 

- CHp^

xce2 - CH2
N , Methylene bis-morpholine.
^2 - CIi2x

Sheffield, preliminary oomnunication to RDX Research Panel Meeting, 

London, 21 June *44.

k
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Para. lr6

DERIVATIVES OF lin-2;4-DBETHYLETE-1 ; 3:5-IRIAiIIIE

NH2 - CH2 - MH - CH2 - NH2

1 2 3 4 5

"5-Chain" Series.

I 47

\ 1 : 3-Dinitro-(5-"hain) - 5-nitrate

no2
J

■^^2 
।

uh - ch2 - N - CIY - NII-j ■ ho3

1 2 3 4 5

rrcra EtOH, m.p. 125°.

Bristol Br, Report Ho. 28, Oct. '43; A.C.5O58.

h.a.d.i:.
HNQ3 

---------- ---> precipitate
-40°

cold EtOH, 
------------------ > above compound

& filter.
(See p.177) then dilute 

with ether.
Evaporate 
filtrate.

Para. 48

1:5-Dipotassio-1:3:5-trir.itro-(5-chain) (k2b SX)

NCO
f

no2 
f

mc9 '
1

K 5N - CHo - N - CH2 - IT© X

McGill, X.R.4, Prog.Rep., 1 Mar. »44, SR7/^:-/l 001.

BSX

(See p.63)

RDX

N02 no2 no2
® ' +■
X IT - Clio - N - Gio - N K

© " &

The structure of the terminal grouping is prpbably 
© ©
X C Q

<9>N = N -
0Z
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Para. 49

C.M.X. 

NOo NC2 N02

Me - N - Clip - 1' - CHo - NH

1 -Methyl-1.3: 3“trinitrc- (5-cha.in) .

From C^Hg-light petroleum. m.p. 13 0-131°

McGill, X.II.4.Frog.Hop., 1 Feb. *43;  SR7/4036.

warm + conc.HCI
1.SX-------------------------------------- > CMX

' r ' ?n ’■ (contains no halogen)
dilute. ' '

McGill, X.R.4.Prog.Rep., 1 Mar. '44; SR7/W1 0C1 .

C, H, and N analysis aid structure suggested.

Para. 30

1-Methyl-3-pctassi o-1 :3:3-trinitro-(.3-chain) (KCMX)

N02 NOo no2 । 
। > t \

Me - N - CII2 - N - CHo - N ® K <£

McGill, X. ft.4.Prog.Rep. , 1 Mar. '44; SR7/44/1001.

MSX

(See p.51)

N02 NOo
2 KOH ' '

_________________ > Me - N - CH2 - N - CM2 
(in MeOH, room

temp.)

NOo 'I

K

CMX

K in this aid similar coiapounds is very unreactive, but will give silver 

derivative.

See also McGill, X.R.4 Prog.Rep., April '44; SR7/44/1308.

(+/e © [a
The K I1JO2 system probably has the structure K I 0 (ft 

t ‘ ' । t >N-N-R
R ( 0/

62Cl 3-1



Para, 51

M.S.X. (McGill).,

H.21 (Univ. Penn.)

N02 ito2 no2
t f f

Me - M - CH2 - N - CH2 - N - CH2 - OAc

1 -Methyl-5-acetoxymethyl-1 : 3: 5-trinitro- (5-chain). .

From CH01j - AcMe or MeCH. m.p. 155°.

McGill. C.E.53 Prog,Reps., 1 Sept. '2j2: SR7/3C42:

1 Nov. 'L2: SR7/3454.

in HCAc
CHqO + NHilfOx---------------------> run into Ac20 at 70°

■' at 70° •

----------------------> RDX + HMX + MSX,

Separate by fract, cryst, (see Cornell,

Div. 8. Int.Rep.R.R.C.J, Mar. '43; SR7/4179, 

for working up).

Checked, by Penn, State, Div. 8 Int.Rep.R.R.C.5, May '43; SR7/4766

30 g. CH;>0------> 0.99 g. pure M.S.X.

McGill X.R.4 Prog.Rep., 1 Feb. '43; SR7/4O36.

Hex. + HH^NOj + HNOj + HOAc, heat + stirring to 80°

and add to Ac20 ---------------------- > RDK(B) + MSX
(0.6 g.)

McGill X.R.4 Prog.Reps., 1 Feb. '43 and Mar. '43; SR7/4°36 and 4°37.

HOAc
"MSX Nitrate" - ---------------------------- > MSX.

NaOAc
(See p. 54)

Doth checked by A.R.D. Prep. RDX(B) Prog.Rep.?, Expl.Rep. 8-39/43, July ’43;

A.0.4628.
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Para, 52

MSX (Continued)

(Sec p. 57)

McGill X.R.A.Prog.Rep., 1 Mar. ’43; SR7/4037.

OFX
iaOAc- i ?--------------------- > i-sx
HOAc

University Penn., Div, 8, Int, Rep., R.R.C,5> May '43; SR7/4766.

h.18 ±21o1^
AcOHC^ 

(Hex.methoni­

trate; see

P. 164)

DPT + USX.

Separated by fractional cryst.

from CH-jNC^ + AcMe.

(1 g. HSX from 18 g. H,18).

13 moles 
H.18 —-- --— 

ii.cO.O2
Crude l.iSX

NaOAc 
in HOAc

(14 8. ) 
proball.y 
contaLns
"MSX lii- 
tratc" - 
see p. 54.

HSX

7-8 g. 
pure.

Called

H. 21 until 

identified.

Sec also Univ. Penn. , O.S.R.D., 1733 Rep., July '43; SR7/43/448.

•xcC'^OoH. 26 ------------- __-2------------------- >

(Hex.nitrate, 
net to nitrate, 
see p. 173)

McGill X.R.^2 Rep, May and June '43; SR7/43/J1 9.

Using Mc'LIt; ' liO- for NH^NOj in the Bachmann Combination

RDX(b) process, got a mixture of MSX and BSX, m.p. 125°, difficult

to separate by.crystallisation.

Univ.Penn,, Div. 8, Int. Rep, R.R.C.9, Sept.
EXCESS Ac0H02

PS, 2._____________ .__________ ___ >
8 g.

(Hexa methopicrate, 
see p, 1 Cd).

•43; SR7/43/924.

MSX 
ca 1 g.
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Para. 53

MSX (Continued)

Univ. Ffeiina Biv, 8 Int.Rep. R.R.C.11 , Nov. '43; SR7A4/70.

KcNIix NO
H.29 __________ J____ :

Ac0N02
(Hex. ethenitrade,

see p. 168)

EtlRI NOj

predict, m.p. 147-148°, 
wliich is picbnb.ly 
a mixture of

liSX + H. 28.
(see p. 58)

Bristol Res, Rep. 131. June '2(4;

© i ■©
MERNA + (d-I20 + McNUj NOj)

(1 mole) (2 mols)

...0.6657-

Ac20
—----------------> 1ISX
(keep cool)

45/ yield

Bara. 54

'M.S.X, nitrate* 1

N02 NOo I’O2
1 1 t

Me - N - CH2 - N - CU2 - N - Cn2 - 0IIC2

1 -kethyl-5-nitrexymet. jl-1 :3:5-trinitro- (5-chain).

"J 1 shod with water, m.p. 136-139°-

McGill, X.R.4 rrog.Reps., 1 Feb. and 1 March '43. SR7/4C36 and 4°37.

A.R.D., Pxcp.RBX(B) Prog.Rep.9, Exp.Rep.239/43, July '43, A.C.4628.

HNO3 
n.S.X.--------------------------------- > M.S.X. nitrate

(probably in good yield .
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Para. 55

E.25. (MSX - Ie).

NCo NOP N02

Lie - N - CH2 - N - CH2 - N - Olio - 01 ie

i -l.lethyl-5-methcx’i:icthyl-1: 3: 5-trinitro-(5-chain).

From lleOH. m.p. 102°.

Univ. Penn., Div. 8 Int.Rep. R.R.C.5. May '43- SR7/4766.

hot lie CH 
Crude BX —----------------- -> H.25.

(from 1.18 plus 1} moles AcOEOp).

A.ri.D., Prep. RDX(:3) Prog.Rep.9, Exp.Rep. 239/43, July '43; A.C.4628.

reflux 
liSl-l nitrate • ----- ------------ > MSX - lie

1 leOIi
m.p. 114-11 5°.

Found: C, 23.45; H, 4.9/$ ,
/

CtjlljoNgCy requires C, 22.4; H, 4.48; j , 31.3,^.

Univ.Penn., C.S.R.D. 1733 R®p,, July '43; SR7/43/44&j

States that the material m.p. 102° was impure.

Found. C, 22.9; 23.C; H, 4.55, 4.40; 1, 31.O, 31.3'/. .
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Fa-a, 56

11.24 (MSX - 3t)

i.c2 hc2 no2
■ t t

Me - M - CH2 - F - CH2 - N - CII2 - OEt

1 -Methyl-5-etho^ymdthyl-1:3:5-trinitro-5(chain) .

From EtOH, ' m.p, 109-110°.

Univ, Penn., Div*.  8 Ini.Rep. , R.r.0.5, May '43; SR7/4766,

Hot EtOH
Crude 1 Su. -------------------------> H.24.

(from '1.18 plus

1 3 lacls AcONOg)

Univ. Penn, O.S.R.J. 1733 Rep., July '45'; 8X7/43/443.

Foupd: 0, 25,1) II, 4.5; N, 29.8/.

C^HUN6O7 requires 0, 25.5; H, 5.0; N, 29.8/.

Pare.. 57

CFX

■ 1IC2 no2 ■ no2
I f t

• Me - N - Clio - M - CII2 - II - CH2 - 01 ■

1-Methyl-5-ehloromethyl-1 :3:5-trinitro-(5-chain).

(from CHCl^ + ligroin; m.p. 140.5-141.5°.

McGill X.R.4 Prog.iiep. 1 arch '43; SH.7/4037.

ClIClz sat. with HOI at, -60° .
MSX ------ 2--------------------—---- '--------- > 0FA (0.4 g.

sealed tube at 100° 1 hr.
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Fara. 53

H.28
i'iOo 1.6 2 I’;Cq

i t t

nt ** i\ — Clio ** — OIL ~ .1 — CH2 — OAc

1 -Ethyl-5-acetcxymcthyl-1 : J: 5-trinit.ro- (5-chain) .

From lieOH or HCAo m.p. 133“134°.

Penn.State, Div. . Int.Rcp., K.P..O.U, Aug. '43; SR7/43/391-

Hex.
9 9

+ EtHIij HCj

(in HOAc)

EHOj
------------- -—9- RDX + a compel., considered to be MSX. 
Ac2O .75°

(Bachmah Combination PDX(b) process with EtNHj NOj for the NH^NOj).,

Univ.Fenn., Div.8. Int.Rep.. R.ii.C.9, Sept. '43; SR7/13/924;

Div.8. Int.Rcp, R.R.C.1C, Oct. '43; SR7/43/925;

Div.8. Int.Rop. R.j .C.11, lev. '43; SR7/41/70,

repeat above reaction and isolate (by separation via ChClj and crystallisation 

from eOI.) the cc>npound H.28 (1 g, frem 25 g» hex.), which is very similar to J.SX 

in many physical properties but is the EtH analogue of MSX.

Univ.Penn, in these tlirce papers also report other preparations:

H.29

(Et-(Hex) f NGj),

excess AcONO., then haOAc 
_______ > H.28.

HOAc ‘

see p. 168)

_>product m.p. 147-148°.
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Para, 59

H,28 (Continued)

See also U.S.A.-Canada-RDX Committee Rep., April '44;

SR7/U/1 594.

Mixed m.p. of authentic (MSX + H.28) is 148-152°.

. ’. probably above product is ’ EX + II. 28.

H.30
Excess AcOROp

H.28

(FS.2(St)) ■
,1 £ 

Et-(Hex.) pacrate 

see p. 169 '

Crystallographic evidence

Cornell. Div.8 Int.Rep.R.R.C.8, Aug. '45; SR7/43/391.

H.28 and MSX identical

Univ.Penn.Div.8 Int.Rep.R.R.C.11, Nov. '.43; SR7/!4-/70.

. H.2 and MSX rot identical.

McGill X.R.4 Prog.Rep., 1 Jan. '44; SR7/44/334.

H.28 and iEX not identical

C. H, -and N analysis and m.p. trends reviewed in Univ.Pern.Div.8 

Int.Rep.R.R.C.11, Nov. '43; SR7/44/70, indicating that 11.28 and derived 

compounds are Et-N derivatives.

Et-N identified by HI distillation.

(Univ.Pcnn.Div.8 Int.Rep.R.R.C.13, Jan. '44; SR7/4R/915. 

Div.8 Int.Rep.R.R.C.14, Fob. '44; SR7/44/9.52).

Bristol Res.Rep. 131, June '44j A.C.6657.

ACoO
IfflDNA + ( CH20 + EtNHjj JNO} )_______ X____________x H.28.

1 mole 2 mcles 48% yield.
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Para# 60

11.31 '

NO2 N0'2 NO2
1 1 t

Et - N - CH- - N - Clip “ - " 0H20Me 

1 -Etliyl-5-riethoxymcthyl-1 :3: .5-trinitro- (5-chain).

Cryst. from LleCH. m.p. 94.8-95.5°.

Univ. Penn. Div, 8 Int.Rep.E^k.C.tO; Cci . '43; SR7/43/925*  

„ mo?
E«28 ------ <■=--------------—y and EeCH on product------------> H.31

2 g. crude 0.7 g.

• Univ.Pcnn.Div.8 Int.Rap, Jt.R.C, 11, Nov. ’43; 2E7/'+4^70. 

IteOH 
H.28------------> H.31

reflux

Para, 61

II. 32

NOo KOp NOp 
t ! I

Et - N - CH2 “ ' - Oil? - N - C®2 - OEt

1 -Ethyl-5-ethoxymethyl-1 : 3:5“trinitro- (5-chain) .

From EtCII.

Univ. Penn. Div. 8 ln.t.P.ep.R.P.C.11 , Nov, '<+3; S27/^l-/?0.
' Etc;4

11.28 -------------------------------- 7 H.32
reflux

Para. 62

H.33

NOo NO2 UOp
« 

t ! J

Et - N - CH2 “ N “ Crf2 “ F “ CH2CI
12 3 4 5

m.p. C7°.

1 -Ethj.U-3-clilorometh.yl-1:3:3-trinitre- (3-chain).

From Cliflj’ reaction liq. by dilution with

light petroleum, m.p. 116-117°.

Univ.Penr..Div.8 Int.Re .R.’./'.H 1 cv. '43; bi.7/.';/70.

CIiol-z
II. 28 _?__________________________2 11.33 ■

HUI
sealed tube at 1 00° ,
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Para. 63

BSX

KOg N02 N02
t t ।

AcO - 0H2 - N - CH2 “ N - CK2 - N - CH2 - CAc

12 3 4 5

1 :5-Bisacetoxyi.iCthyl-1:3: ^-trinitro- (5-chain).

From. Aclie or HCAc. m.p. 155-156°

Michigan N.D.R.C.Frog,Rep,, 18 Oct. *41;  SR7/874.

HNO3
HASH-------------------------------------------------------------- > BSX.

NH/NO^
(Hex. dinitrate in Ac2O.

Start cold and let terap.
see p. 177) rise to 75°.

Toronto C.E.12 Prog.Rep., 1 March *42; SR7/1845,

isolated BSX as'by-product in Bachmann Combination RDX(b) process

' (See pp. 86 and 88).

A.R.D. Prep.RDX(B) Prog*Rep f4; R,D.Expl.Rep.107/42, April *42.
■ HNOj 

Hex. in HOAc---------------------------------------------------- >
NH^NOj,. in Ac20.

Start with cooling ard let 
temp, rise to 75° and 
drown in warm H20.

Michigan, N.D.R.C. Prog,Rep.B. 11.324, 15 Nov, *42;  SR7/3339,

(a) found heating to 75° in A.R.D. prep, Unnecessary;

(b) found NH^NOj unnecessary and use

1+ moles
Hex- in HOAc----------------------------------------------------

AcCNOj
(i.c. HhOj + Ac20) 

at 20°.

(See Univ,Fenn., C.S.R.D., 1733 Re- U*.  July '43; SR7A3/A48).

* Toronto X.R.16 Rep., 1 Sept, ’44; 847/^1-/3158 show

yield of BSX = 51/ and isolate 39?o bisacetoxjT.rcthylnitramine

from filtrate (see p, 15b).

87/ crude.

52^ pure.

BSX

87/ cruder
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Para, c4

BSX (Continued)

Michigan, Div. 8 Int.Ren. ,R.R.C. 12, Dec. '43; SR7/44/5O8, use this process 

vrth heating to 75° and then cool, seed, and stand for 12 hrs.

BSX separates direct. Yield 51$ after recrystallisation.

Toronto, C.E. 12 Reps., 28 Feb. '42; SR7/17OO; 1 Nov. *42,  SR7/34b6.

no2 no2
1 1

MeOCH2-N- I CH2*NJ  2
Ac20

-CH2QMe-------------- --------------- rex
+ some HNO3 yield.

"1C4"

(see p. 67)
70°

Toronto, C.E. 12 Reps., 1 June '42; SR7/235O: 1 July '42, SR7/2558.

A.R.D. Prep.RDX(B) Prog.Rep.5, Expl.Rep., 254/42; Sept*  '42.

^2 N02 NaOAo
» » ____________________ - BSX

N02-0-3H2-N- LCE2-N] 2 -CH20N02 HCAc, reflux
70$

ATX.

(see p. 66)

Toronto, C.E.12 Rep., 1 Nev. '42; SR7/3466.

no2 no2
' ' Ac20 '

EtO-CH2-N- |_CII2-Nj 2 -CH2OAo-------------------------------- ' BSX
+ some HNOj '

"1C7" 7qo 88$

(see p. 68)

McGill, X. R.4 Prog.Rep., 1 March '43; SR7/4037*

no2 no2 no2

NaOAc
C1-CH2-N-CH2-N-CH2-N-CH2-C1---------------- ■-------------------; BSZ

in AlOAc
GSX 

(see p. 70)
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Para. 65

BSX (Continued)

McGill, X.R.42 Prog.Rep., May and June '43; SR7/43/319*

Used MeNHx NOj for HH^NOj in normal Bachmann Combination RDX(B) process 

(see p. 86) and got a mixture of BSX and ISX (see p. 52), m.p. 125°, 

and very difficult to separate by fractional crystallisation.

Bristol Br. Rep.26, Oct. *43;  A. C. 5049*

I HNO-j
HAMN ATX + some RDX

(Hex. mono­
nitrate, 
see p. 159)

. n (See p. (not isolated)
2___________66)

-40° NaOAc
HOAc

BSX

Dr, J. K. N. Jones (Bristol, private communication, June, ’44).

no2

CHO 'CH2 
! I + NO2

NH
^ch2oh

AcgO 
____________ BSX
HNOj

-40°
(see p. 205)

Toronto, X.R. 16, Canadian Exp.Res.Extramural Summary, March-April ’44;

SR7/WW.

Ross Reaction" filtrates------------------------------------ 2.1% BSX.

(see p. 85)

BSX in small amt. 
(+ 18% DPT 

+ 5% RDX(B) 
+ TEX, small 
amount).

(See X.R.16 Rep., 1 Sept. *44;  SR7/44/3158).

NH^NO^ + CH20 + HOAc + Ac20
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Para. 66

A. T.X. (Toronto)

N. B. S. X. (A.R.D. )

N02 no2 no2
i t i

N020 - CH2 - N - CH2 - N - CH2 - N - CH2 - 0N02

1:5-Bisnitroxymethyl-1:3.'5-trinitro-(5-chain).

Ppt. from dioxan by CCl^ or ppt. from AcMe by H20, and wash with cold EtOH, 

m.p. 154-°.

(If crystallised from AcMe, ATX separates with solvent of 

crystallisat ion:- 2ATX.AcMe, m. p. 103°).

Toronto, C. E.12 Prog.Reps., 28 Feb. ’42; SR7/17OO; 1 Nov. ’42; SR7/3466. .

Hex.
HNO^ + N20^

ATX (+ RDX + DPT)

not isolated as such but

converted into "104", see p. 67)

("106% HNOj")

Toronto, C.E.12 Prog. Rep., 1 March '42; SR7/1845.

"107"
HNOj at ATX 77% crude.
0° to 20° 35% pure.

(See p. 68)

Toronto C.E.12 Prog.Reps. 1 June *42;  SR7/235O; 1 July '42; SR7/2558:
1 Nov. '42; SR7/3466. 
/

A.R.D. Prep.RDX(B) Prog.Rep. 5, Exp. Rep. 284/42, Sept. '42.

HNOj
BSX -----------------------------------ATX

0°

Bristol Br. Rep. 26, Oct. '43; AC. 5049.
HNOj 

HAMN ................ > ATX (+ some RDX).
ACnO, -40°

Nut isolated but converted into BSX-.
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Para. 67

"1C4"

N02 NG? N02
I t !

McO-CH2-N~CH2-N-CH2-N-OH2OI.fe

1 :5-Bismethoxymethyl-1 :3:5-trinitro-(5-chain).

From MeCE. m.p. 1OA°.

Toronto, C.E.12. Frog.Rep., 23 Feb. '42; SRZ/17OO.

HNOt + NoCc
Hex. ----- —----------—- ----- > RDX + EFT + ATX

( 106$ HNOj ) Extract with boiling MeOH,

cool filtrate____ r, "104".

Toronto, C.E.12. Prcg.Rop. , 1 Nov. '42; SR7/3466.

reflux
ATX-------------------------------> "104" 60.5^.

, z,. I leOH . n,(See p. 66) yield, pure.

McGill X.R.4 Irog.Rep., 1 Pec. '43; SR7/44/l8l»

II02 N02 N02
' ' ' MeOH

Cl-CH2-N-CH2-N-CH2-N-CH2-01---------------------- ------> "1C4"

CSX 

(see p. 70)

Para, 63

"107"

NO2 no2 no2
t t 1

EtO.CE2 - N - CB - N - CE2 - N - CH20Ac

\ 1 -Ethcxymcthyl-5-acotoxymct1 iyl-1 :3:3~tr j nitro- ( 5-chain).

From EtOH. m.p*.  107°.

Toronto, C.E, 12 Rep., 1 March '42; SR7/1545-

Hex
HNOj

+ ircpO
-25°

no2 no2 no2

RDX + Ii02-0CH2-N-CH2-H-CH2-N-CH20Ac 

Extract with hot EtOH

above ethoi^ymothyl-acetcxymcthyl compound.
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,Parar 69

1:5~Fis(etbo.xymethvl -1: J: 5-tr.~i.nitro-(5^ohain)
no2 no2 nc2

t i t

EtO - CII2 - N - CH2 - N - CH, - N - CH2 - CEt

Toronto, C. E. 12. Prog.Rep., 1 Nov.

StOH 
ATX —------—------------—>

reflux (5 hrs.)

From EtOH, m.p. 8CC.

42; SR7/3466.

bisethoxymethyl compound.
52% yield.

Para. 72

GSX
no2 no2
I t

Cl - CH2 - N - CH2 - N - CH2

NC2
i

- N - CHn - Cl

1 :5-Bi3(clilOx'omet}<7l)-1 :3:5-trinitrc-(5-chain).

From CHOI3. m.p. 145.5 - 146.5°C.

McGill, X.R.4 Prog. Rep,, 1 March 1945; SR7/4C37*

CHClz satd. at -6C° with HOI 
BSX - - - ------------- - — .. SSX.

in sealed tube at 100° for 1 hr.

Para. 7j

1:3:5-Triberr;oyl-( 5-chain)

CO. Ph

Ph. CO - NH - Clip - N - CII2 - PH - CO. Ph.

From FtOII, HOAc, or CHClj with ether. m.p. 266-2670.

Duden and Schroff, Annalen, 1895, 238, 250.

Hex.
NaOH

Ph. CU01
1:3:5-tribenscyl-6-ring (soluble in 

Br.CH2CIl2Er) (see p. 109)

plus 1:J:5-cribenscyl-(5-chain) 
(insoluble in BrCE/jCI^Br).
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1

Para. 72 VI

DERIVATIVES 0? lin- 2:^: 6-TPI?GEtTELENE-1; 3:5:7 -TETR AMINE

IjH2 - CH2 - EH - CH2 - NH - CH2 - NH2

1 2 3 4 5 b?

"7 - Chain" Series.

1;7-Dipotassio-1:3»5:7-tetranitro-(7~chain'. (KoAcAn)

! NC2 NO2 NO2 N02'l9 s < • ! • 3®
K | N - CH2 - N - CE2 - N - 0H2 - N ' > K

McGill, X.R.4 Prog.Rep., 1 March *2(4;  SR7/44/IOOI,

J N02 NOo N02 NOo

(McGill, X.R.4 Prog.Rep., 

1 April *44;  SR7/44/1J08).

Para. 74

DMTN
nc2 
t

fo2
1

IJO2
T

no2
T

CHjj - N - C1I2 - N - 0H2 - N - CIf2 - N - CHj
1 3 5 7

1:7-Dimethyl-1: J:5:7-Tetranitro-(7-chain).

m.p. 22+4°.
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1

Para, 74 (Continued)

DMTN (Continued)

McGill, X,R.4 Prog.Rep., 1 Dec. '43; SR7/44/181.

1J 0 2”0~CH 2”I J—Cll2“N—CH 2ON 0 2

OCX

Best prep. McGill, X.R.4 Prog.Rep., 1 Jan, ’44; SR7/44/334*

OIX

(See p. 57)

dry dioxan

ZnCl2 oat.
© i- © "

Li MeNNOg

DMIN

McGill, X.R.4 Prog.Re^, 1 March >44; SR7/44/1001.

0, H, and N analysis.

Para. 75

1 ;7-Bis(methylol)-1:3,: J-:7-Tetranitro- ’7-chain).

N02 NOq ^^2 RC2
t t » 1

hogh2-n- ch2 - n - ch2 - n - ch2 - n - ch2oh

13 5 7

Bristol Res. Rep. 128, June '44.; A.C.6477.

HNO3
DPT ------------------------ product is probably largely aboveAc20

compound.
-40°
drown with H20
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Paras, 76, ~Tl

AcAn

NO2 NO2 NO2 NOg
! t t I

AcO - CH2 - N - CH2 - N - CH2 -N - Cfi2 - N - CH2 - OAc

1:7-Bis(aoet oxymet hyl) -1:3:5 •’ 7-t e tr anit ro-(7-chain).

Prom AcMe or CHjN02 m.p. 187' \

McGill, C.E. 53 Prog.Rep., 1 Jan. ’42, 3R7/1436.

First prepared (impure)

Ac20 + ENO?
DPT ---------------------------------- Compd. m.p. 179-181°.

Toronto C.E. 12 Prog.Rep., 31 Jan. ’42; SR7/1562, .

First prepared pure.

HNOj
DPT suspended in A02O at 65°-------------- > AcAn 81/ yield.

Toronto C.E.12 Prog.Rep., 28 Fteb, ’42; SR7/17OO.

Above preparation runs better at 4i°«

Toronto C.E.12 Prog.Rcp., 1 June *42;  SR7/2350.

no2 no2
’ _ NaOAo

N02-0-CH2-N-,0H2-N|j - GH2-0N02 ~-------------- > AcAn

heat
”106'’

(see p. 78)

Michigan, Div.8 Int.Rep.R.R.C. 1, Jan. *43, ’ SR7/3748.

AcQNOpPHX --------------------
(see p. 132) ^3

AcAn
(83/ crude).

Checked by Cornell, Div. 8 Int. Rep. R.R.C.1, Jan. ’43; SR7/3748.

Para. 77

Bristol Res.Rep. 128, June *4A;  A.C.6477.

NO2 No2
’ ' HOAo

HOCH^-N- [cH2 - NL -CH20H -- ------------------------ > AcAn
boil and cool

2 g. 1.2 g.

Cal.Tech., Div.8, Int,Rep. R.R.C,22, Oct. ’44; SR7/44/3502 
Chromatography of*  Ac/m.
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Paras. 78? 79

"106"

no2 no2 no2 no2
111!

N02.0 - cif2 - N - ch2 - n - ch2 - n - ch2 - n - ch2 - ono2

1:7-Bisnitroxymethyl-1:5:5:7-tetranitro“(7-chain).

Prom CHjN02 m.p. 204.5-205°.
(rapid heating).

Toronto, G.E.12 Prog.Rep., 31 Jan. ’42; SR7/l5b2.

HNOj + N20k
DPT------------------------------------------------ > "106"

("106%M<0x") 
below 20° and 72% yield,
drpwn out.

Toronto, C.E. 12 Prog.Reps., J1 Jan. '42; SR7/1562; 1 June ’42; SR7/2350: 
1 July '42; SR7/2558.

HNOx
pure AcAn-------------------------- ——-> "106"
-------  80

80% yield.

Univ.Penn., Div.8 Int.Rep., R.R.C.1, Jan. ’43; SR7/3748.

(see p. 82) QO> mins«
2.3 g. O.J g.

(See also Univ.Penn., O.S.R.D., 1733 Rep,, July '43; SR7/43/448).

Toronto, X.R.16 Prog.Rep., 15 Jan. ’43; SR7/3721.

Crude RDX from Hexamine nitrolysis contains a trace of "106" - 

identified as bisethoxymethyl derivative.

A.R.D. Exp.Rep. 505/44 Jan. *44;  A.C.56O5, 

had indications of "106" in hexamine nitrolysis system 

(by CH20 and HNO^ analysis).

A.R.D. Exp.Rep. 591/44, May *44;  A.C.6455

confirmed this by isolation of bis-methoxymethyl- and 

bis-ethoxymcthyl- derivatives. (See pp. 80 and 81).
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Fara. 79 .
"106" (Continued)
Bristol Res.Rep.128, June '14; A.C.6477.

no2 no2
t _ t

HO.CH2-1I- |3H2-N‘j -CHqOII
HLIOj '

15 rains. 
0-5°

"106"

61$ on DPT.
Fron DPT, ENOj

-2^0°

Univ, Penn. , Div, 8 Int.Rep.R.R. 0,8 August, 'Zj.3; SR7/W391

H. 27
HIIO}

"106"

(see p. 219)

Para. 80

1:7~Bis( methoxymethyl) -1:3:5 '• 7^otranitro-(7“-ohain)

uo2 no2 N02 . no2 
till

MeO - CH2 - N - 0H2 - N - dl2 - N - 0H2 - IT - CHo-Olie

Eron MeOH. n.p. 182-183°.

Toronto 0.2.12 Prog.Rep. 1 Nov. '1-2; SR7/J1-6o»

reflux 
"106"-----------------------------------> Sismethoxyriethyl derivative.

lfc0H 93^ yield.

Similarly by

A.R.D., Exp.Rep.59i/W# ’W; A*C#61-55*
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Para, 81

1:743isethoxynetayl-1 :3s5s7wtetranltro-(7-chaln)

no2 no2 no2
i i t

Bto - ch2 - n - ch2 - n - oh2 - n - ch2

N02 
i

- N - CH, - OEt

m.p, 166-167°.

Toronto 0.E.12 Prog,Rep., 1 Nov. *42;  SR7/J466.

. reflux
"106"----- ------—;-------------------x Bisethoxymethyl derivative.

EtOH

.Also by

A.R.D., Exp.Rep. 59!/44> May ‘44, A. 0.6455.

Para. 82

H,16. (Univ. Penn.).

V/RX. (McGill).

N02 N02 Ao N02
t i i / i

AoO - Cfig - N - CH2 - N’- CH2 - II - CHg - N - CH, - OAc

1:7-3is(acetoxymethyl)-1:3s 7^rinitro-5-acetyl**(7-chain).

Pron aq. AcMe or AcMe + EtOU. i^p. 157 •

Univ. Penn. Div. 8 Int.Rep.R.R. 0.1; Jar, ’43; SR7/3748.

5 noles 
Hex. in HOAo----------------------- 11.16 (11$.

Ac0II02, at 40°

Univ.Peixn. Div.8 Int.Rep.R.R.C.March ’43; SR7/4179.

H.2 ----- --- -------------- - ----------------------> H.1b (JO$.
, x (AooO + HNOz)
(see p. 170)

from 2 to 13 moles
at 4°

McGill X.R.4 Prog.Rep., 1 June ’43; SR7/4908. 
large excess

Hex. + Kill NOz _____ ______________product called JRX.
iU I1OA0 + Ac20

McGill X.R.4 Prog.Rep,, 1 July ’43; SR7//43/298. <

WRX identical with 11.16,
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I

Parc.. 82a Via

0DiIFAr?F7ES OF Tin- 2 ; A: 6:8-tetrnmethylene-l :5:5:7

pentamine 

irrio - cil2 - PH - CHn - m “ ^2 - IGi “ GH2 "

1 2'3'4 56 78 9

"9-chain" series.

Para. 82b

1 :9-Fi3Hietiivlol-1 ; J:7 :9-tetranitro-5-nctayl-(9-chnin)_ . ..... - - - - ........ - . . . . - « __ _

hoqi2

POp POn
t t

- N - CH-, - If - OIF

Me NOp N02

-'ll - 0H2 - N - CH2 - N - CH2OH

Fract. cryst. frcm EtOH - Aclfe, m.p. 13-'i--155

Toronto, X.R.16 Rep., 1 Sept. ’W; 32.7/4^3158.

6 CH2Caq + 21.:®NH2
13D11A.-------------------------------------

0°
■> above 9-ohain compel. 

+ dinitro-dimethy1- 
(8-rinc).
(See p. 158a). 
Separate by tract, 
cryst.
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Para. 83 VII
1

D.IR.IWIVE3 OF cyclop-2 ;4; 6-?REfflrHYLENE-.1 >3 :>gRIAMINE

"6-Ring".

Section A: Derivatives not substituted on the C atoms.

Cyclo-2: f : 6*Trimathyiene->1 :3; 5-.tri,amine

"6-ring".

Toronto workers, X.R.16 Rep,, 31 Jan; '4b; SRT/W/^&b, consider that "Henry's 

solution" (Henry, Bull.Acnd.ro,, .Belg. , 1902, 11 , 721), consisting of an 

equimclecular mixture of aq. Ci^O arid .880 IHj "dried with K^CO " contains a high 

proportion of cyclotrimethylenetriamine (probably in equilibrium with CH2 = 'H 

and/or HC. CH; -RH2) but contains no hexamine.

62015-1 2*9
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Para. 85

REX

1:3:5-7rinitro-(6-rir.g).

From AcMe m.p. 204.5-204.8°.

Henning, D.R.P. 104280 (June 1899).

See Hale, .>.A.C.S., 1925, 47, 2754, for early work.

A.R.E. "Woolwich Process" or 'Hex. nitro lysis*.

HNOj
Hexuniine ---------------------------------------- _> RDX

. in excess , ,
(or HADN, x 4Cfc yield.

(ca 25 nicies)
see p. 177)

lIcG-ill, C.E.53 Prog.Rep.1, 1 Nov. ’40; SR7/33.

"loss Reaction". •.
AcoO

QUO------------------------ ---------------------- > RDX(B)
ini.HCr

35 to 6C£o yield 
(yield somewhat 

• capricious).

See McGill, C.E.53 'Frog. Rep. 9, 1 July '41; SR7/543, for review.
Best conditions Cornell, 0.S.R.D.979 Rep. 30 July, *42;  81^7/3333.
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Para. 86

RDX (Continued)

Michigan 0.S.R.D.150 Rep. 
(1st reported at N.D.R.C.

(to 15 Sept. ’41) 8 Oct. '41; SR7/813. 
meeting lay '41).

Bachmann Combination Process.

HABN)
NH. NO,) . 4 3'

HITOj

into

Ac20
run at 75°

rdx(b)
80% yield.

(Bachmann "0 - 6 - C" procedure).

Toronto, C.E.12 Rep. 15 Aug. '41, SR7/643, added HOAc to Combination system,

and C.E.12 Prog.Reps, 1 Sept. '41; SR7/689: 15 Sept. '41; SR7/749

used

Hex. in HOAc

IJH^NO^
HNO5

into Ac20

60-65°
RBX(B)

75-8$ yield.

1 ".ichigan, Int. Pro g. Rep. 19 Bee. '41; Sh.7/1330

Ac20,

HADN

HIIOx

MI^NO^

HOAc 

75°

RBX(B)

(Bachmann’s V-86 procedure).

Cornell, 0.S.R.D.80O rep., up to 30 July '42; SR7/2356.
Ac20(100 cc. ) - .

iiex(33«6g. )in HOAc(53 cc. )

hno7 (43 co. )

NH4N03(65g. dry)

AcoO (60 cc.) 
74 - 76°. 
addition 
then run 
then add 
at 60°. 
cool and

Time of
= 15 mins., 
15 mins., 
625 cc.H20
Reflux 2 hrs., 

collect.

RBX(B) 
77%.

(Johnson’s C.U.10 procedure).
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Para. 87

RDX (Continued)

Michigan O.S.R.D. 820 Rep., 15 Aug. '42; SR7/2982.

AcgOOSO co. )

Hex(33.6g. )in II0Ac(56 g.)

UH^NO}(55g.)in HN0}(75g.)

Ac20(30 co.) 
--------------------------------- y
HOAc(30 co.) at 75 
add 6 cc. of
(aH^NOj:HNOj) first, 
then rest during
13 mins., run 10 mins.; 
add 600 co. IIoO, cool 
to 20° and collect.

RDX(B) 

79%

(Bachmann's V-167 procedure).

Michigan, B.i'. 324, 15 Nov. '42; SR7/3339.

7C% aq. HNOj plus AcgO, equiv. to the 3Q> HpO, can be used for HNOj in 

Bachmann Combination RDX(B) Precess, without loss of yield.

Toronto, X.R.16 Rep. 15 Nay '43; SR7/4549.

0.24 moles Hex

in 2.8 moles HOAc \
Ac?0 / \

<_____________2____________________ ? RDX(B)

। 1.7 moles yield.
0.61 moles KII^NO^ J 68°

in 0.92 moles HNOj

(NH^NOj :HNOj = 1:1.6)

A.R.D. investigated the preparation of RDX(B) by the process "nitration of 

hexamine in AC2O by the complex RHNO^.idl^NO^". Sec Prep. RDX(B) Prog.Reps. 

Nos. 1 to 6 (from Oct. *41  to Dec. ’42). These reports have not been circulated

but a summary of the work is given in the review by Linstcad "Chemistry of RDX 

and Related Compounds" (to Oct. '43), M.O.S. London, 31 Oct. '43; A.C.5224 

(page 41). • The term RSX was originally used for the crude RDX(B) obtained in 

this A.R.D. work.
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Para. 88

RDX (Continued)

RTX prepared by "Hexaminc nitre lysis" contains traces of HT-DC; (Toronto, X.R.16

Prog.Rep. May ’43; SR7/4436: Bristol Br Rep. 23, May '43; A.C.4237: 

A.R.D.Exp.Rep. 256/43, Aug. *43;  A.0.4629) and "106" (Toronto, X.R.16

Prog.Rep., 15 Jan. *43;  SR7/5721: ARD, Exp.Reps. 505/44, Jan. '44; A.0.5605: 

and 5?1/it, May '44; A. C. 6455).

"106" is destroyed by heating to 75 with aq. HNO^ (50-7$).

RDX(B)_prepared by the Bachmann Combination Process contains HMX (up to 1Cfk; 

usually oa 3/o by ’-eight of RDX(B)) . First fount by Toronto workers, 

C.E.12 Prog.Reps., 1 Sept. '41; SR7/689: 15 Sept. ’41; SR7/749. by 

fractional crystallisation of crude RDX(B) from dioxane:

BSX, Toronto C.E.12 Prog.Rep. 1 March '42; SR7/1845, and ARD (see Prc-p.RDX(B) 

Prog.Rep.4, April '42, Exp.Rep. 107/42). The BSX is destroyed by heating (75<J) 

’ with pq. HTOj (50-70^).

. Mother liquors after separation of RDX(B) contain small amounts of AoAn 

(see p. 76), QDX (sec p. 130), TAX (sec p. 98).

Toronto, C.E.12 Frog.Rep., 30 Sept. '41, SR7/84O, can use phthalic anhydride 

for Ac20 in Ross Reaction and still get some RDX.

Toronto, C.E.12 Prog.Reps. , >0 Nov. '41; SR7/1173: 51 Dec. '41; SR7/1438.

inroj
1:3:5-Trinitrosc-(6-ring) --------------------> RDX

( . “A-0C 0(see p. 106). , „„ very pure.v ' warm to 0° J

McGill, C.E.53 Frog.Rep., 1 Jan. '42; SR7/1426.

CH2(K17
e
no5)2

heat
--------------------------- >
+ CH 0

RDX
(small yield + some 

HMX)

62015-1 .53



Para. 89

EDX (Continued)

Harvard, N.D.R.C.Rep., Oct. '42; SR7/3263..

Univ. Penn., Div. 8 Int.Rep.R.R.C. 3, March '43; SR7/4179.

Toronto, X.R.16 Frog.Rep., 15 Jan. '43; SR7/J721.

20 it ole s
DPT __________________________________________>> RDX(D)

in JO, + III. KO, _, 3 43 60P yield.
? (containing

3% HIX).

McGill, X.R.6 Prog.Rep., April '43; SR7/4315:

Bristol, Res.Rep. 89, June '43; A.0.4417 and

Bristol Br. Rep. 28, Oct. '43; A.0.5058

HNO, ,
PCX± RDX (92%)

(see p. 95) 0°
V. A°2°RDX (60%)

+ some TAX 
( see p. 98)

McGill, X.R.6, Canadian Exp.Res.Exn- m.^unu. ry, Oct. '43;

SR7/43/848 and X.R.o.rx-og.Rep. , Feb. *2^4;  SP7/W573.

BF3
PCX ------ > RDX (50?,)

in CKjNOo ‘

"McGill Compd." lEIOj RDX ("go/1 yield")

(oil iron PCX .
+ pyridine, 
see p. 222).
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Para. 90

RDX (Continued)

Toronto, X.R.16 Reps., May '45; SR7/4549, July '45; SR7/45/505.

Bristol Fr. Rep. 28, Oct. '45; A.C.5058.

’ UNO}
TAX--------------- ^4----- —-------------------------- > RDX (4$).

at 65° 
(sec p, 98)

Univ. renn. Div. 8 Znt.Rep.R.R. 0,6, June *45;  S <7/4879:

R.R.C.8, Aug. '45; T7,/45/591

H. -I 8-----------
(Hex. methonitrate) 

26 g.

ErlOj

I3H, NO,4 5
Ac20 . 75°.

(Bachmann conditions)

RDX (v : 

i8g. 8

4

H. 29 --------
(Hex. othenitrate)

Bachmann conditions RDX (t H.28)

McGill, X.R.4 Prog.Rep., Nov. ’45; SR7/45/1057.

Checked H. 18 in Bacriaann _________________________\ RDX(B) + MSX.
Sepd. by 
CHC1^ boiling 
(MSX more 
soluble).

Bristol Br. Rep. 28, Oct. '45; A.C.5058.

Hf*Oz
\ RDX

X = NO or ®2QH 

(see pp. 96 d 10C).

(McGill, X.R.6 Prog.Rep., Feb. *44;  0i.7//-i/578, checked above for X = CH ,0H).
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Para. 91

RDX (Continued)

Penn. State, Div.8.Int.Rep. R.R.C.11, Nov. ’43; SR7/44/7G.

p.S.i W*°3  , > 2l/o yield RDX.

(see p. 203) HNOjj
at 100°

Toronto, X.R.16 Rep., 31 Jan. ’44; SR7/44/984.

Henry solution 
(see p. 18)

HIIOj

-40° (1 hr. ) 
20° (10 min.)

44^ yield RDX.

Bristol Res.Rep.117, March '44; A.C.6046.

H.2
HNOt,

N2O4 

0°

RDX
(+ Nitro so-PCX).

Toronto, Canadian Exp.Res.Extram.Summary, April '44, SR7/44/1747.

NH^NOj + CH2O + HOAc + Ac20 _______ RDX(B)

(+ DPT 16$
+ BSX & TEX in

small amounts)

Bristol Res.Rep. 129, June A.C.6486.

NH^OAc + CH20
HNOj

clear solution-----------s pj)X
20°-406 2gl

NH. (IICOO) + CH„0 ------------clear solution----------- RDX
42 2C$

-NIL NO, + aq. CH.,0 '--------HMO3—---- ---- ppx
4 3 ^

-40° & warm to 20° 6^

, x HNOx(NH. )?C0, + aq.CIRO----- —------- RDX
-40° & v.arm to 20°
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Para. 92

RDX (Continued)

Dimethyl-(P.T.) picrate

2 g.

HNOj

NH> NOj 

(z ch2o) 
at 40° & heat 
to 70°

-> RDX

0.4 to 0.6g.

80°

H 6
HNOj

RDX

NH^NO^ + CH20; at 40° and heat to 70° o.4g.

2 g. (m.p. 190- 
194°)

H.18
HNOj > RDX

NH/(N0^ + CH20, 1g.; at 40° and heat 0.15g.

2 g. to 70°

H.18 -
HNO3

-> RDX
5 g. NH NO at 20° & heat to 95° 3 g.

(HNOjzNH^NOj) + "stabiliser", m.p. 193° 

CH2° + NH^NOj + ppt. 
+ MeOH. See p. 180)

+ ch2o

2g-

RDX 
0.5g.

. 1E,03 . RDX
liq. (JCH?O + NH. NO,) ■-------------------------------------------- ------- >

49 HH.N0-, at 20°, & run at 2 g.
24 g. 95°

normal nitrolysis, at 20°; then
Hex. + HNO^------ --------------------------------------------------------------- ------- >

add NH^NOj and run at “90° for 30 mins. 51$

normal nitrolysis at 20°; then add RDX
Hex. + HNOj —------------------------------------------------------------------------>■

"stabiliser, m.p. 193°", and run at 
90° for 15 mins.

normal nitrolysis at 20°; then add RDX
Ilex. + HNO5------------------------------------------- ----------------------------------

stabiliser + NH^NOj + CH20 and run 57$ 
at 90°.
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Para. 93

RDX (Continued)

® ® UNO}
Syrup from (1 CH3NH3I NO3.+ 2CH2O --------------------------------—7 RDX

J NH, NO, at 20° & 7 ■<(• j I • j/°
heat to 95° & add (m.p. 

CHpO. 190-202°).

Bristol Res. Rep. 130, June *44;  A.0.6478.

HNOz
CH90 ---------------------------------------- -------- > RDX

NH.NO,; at 90-95°. 9K

CH-,0 gas
HNOj

NH, NO,; at 120°.4 J

RDX

Bristol Res.Rep. 131, June ’44; A.0.6657.

Mcthvlolarine nitrate
AC2O

RDX

60-80° Very small 
yield. -

p
MEDELA. + methylolamine nitrate —

1 g. 1.7 g.

AC2O - HOAc

60-80°
X RDX

0.5 g.
*

or HNOj •
NH^NOj

Z

CH20 added to (iCi^NOj + HNOj) at 90° _________ y RDX
3$.

Add MEDNA to above —----------------------------------------- RDX
47/.

A.R.D. Exp. Rep. 593/44; June *44;  A. 0.6456.

Hex. + HNO3 Normal nitrolysis at 20° ^D^-
1 pt. 10.3'pts. ‘ '’’53.5%.

then add NH^NOj, 4.2 parts, 
and heat to 85° for 3 mins.

(Q^O also added at 95°, then yield is 59.5%).

'■ start at 20° and run for
Hex. + (in^NOj iRhZNOj; )-------------------------------------- -——----

1 nt. 50 nts. mans‘ 95 6/. 5^.
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Para. 94

RDX (Continued)

A.R.D. E;cp.Rep. 594/44, June '44, A. C.6457.

95°
CHnO + (l'HI NO :2HN0 ) —----------—RDX

4 7 5 30 mpn3< 37. '/•
1 pt. 48 pts.

A.R.D. RDX Res.Panel, London, 21 June '44.

RDX obtained in yields varying from about JO to about 6($ by adding x to

(ill) NOj :2ENOj) either at 95° or at 20° and heat to 95°.

x = CH2O gas.

GIRO.

P1 + p2*  .

Cyclonite Oxide.

DSX.

AcAn.

DPT.

(all probably acting as sources of CH^O).

Bristol, June *44;  private communication from Dr. A. Carruthers, 

in hex. nitrolysis 
PCX-------------------------- -- ----------> RDX

system ,
10(^3

Toronto;, X.R.16 Pro j., Canadian E.R.Extram.Summary 20, May-June *44;

SR7/W2426 (following A.R.D. ).

Cumpd. (1 -part) + HNO?:NH^NOj (75:60 parts) at 100°.

Compound / RDX *

Hexamine 156

DPT ” 117

Cyclonite Oxide 69

COX 64

TEX 64

■ BSX 81

AcAn 97

106 79

H.16 90

Calc, on basis: 1 mole. Compd. — -■)> 1 mole RDX -• 1OC£o.
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Para. 94a

RDX (Continued)

RDX Committee (U.S.A, and Canada) Meeting, 26 May ’44; SR7/44/2801;

(Toronto, X.R.16 Proj.) .

excess EH^NOx
P.S.1 ------------------------------------------------- > RDX (72 per cent),

excess HNO, at 
100° for 4 hour.

25°
Ross. Reaction------------------------- 5.2 per cent RDX(B).

19 hrs,
+ 1.21$ TEX

+ 1$ DPT

+ 18$ EDX.

Toronto X.R. 16 Rep., 1 Sept. ’2(4; SR7/54/3158.

EDX

(see p. 225)

excess (NH^NOj — IuJOj ) 

at 100°
RDX

Crude product, m.p. 154-162° (see p. 103a)
HNO3

RDX

Michigan, N.D.R.C. Div.8 Int. Reps.; R.R.C.21, Sept. 'U+; SR7/2(4/3207.
R.R.C.22, Oct. ’2*4;  SR7/U/3502.

Latest work on the Bachmann Combination Process.
"Run A - 248"

Initial Stage.

Reaction Stage

g«)+ HOAc (25 cc. ) in 1 litre. 5"necked 
flask at 75°. Run in Ac20 (3 cc. ). Cool bath to 60°.
When flask contents at 70° run in 
[hN03 + hll^NOj : 53$ : 45$'] (0.8cc.)

HNO- + NH^NoJ (74.4 cc. )

Ac20 (167~'c^~)
[HOAc + HexJ (71 

(38.1% Hex)

Plask con­
taining 
initial 
system.
Run at 65°
during 

addition time (25 mins.) and ageing time (30 mins.); 
heat to 79°: cool to 76°: add 10 cc. H20; temp, 
rise 10.8°; simmer over-night, cool and filter; air 
dry. RDX(b), 85.4 g. = 85.4 per cent.

Contour plots are given showing the effect on RDX(B) yield of variation of Ac 0 
and HNOJ. Optimum yield, 86.7 per cent using Ac20 (6.7 moles), HH0j(4.4 moles) 
to Hex (1 mole).
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Para. 95

PCX (icGrjll)

hCX (Davy)

1 :3-Oinitro-(C—rin.-,) - p-nitratc.

ppt, Iron HKO5 at ~2O° by ice + lip3 ------> eryot, material,

m.p.98-99°.

IcG-ill, X.R.6 Prog.Rep., April, '43; SR7/4J15-*  ’

HNOj
HADN---------------------------------------------- > PCX

-40° for 45 seas., 
dilute + HpOj low 
temp. 

।

Bristol Res.Rep. 89, June '43; A,C,44^7:

Bristol Br. Rep. 28, Get. f43; A.C.5058, coisfirm preparation ar.d determine 

structure.

See also McGill, X.R. 6 Frog.Rep., Feb. J44; SR7/4A/578.

This compound was postulated by Davy (U.S. A.-Canada-RDX Committee Meeting,

Dec. '42) under the name of "KOX" as an intcx'r.ediate in the Bachmann

Combination RDA(D) process, 

F

. I
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Paras. 96, 97 

"NITROSO-PCX"
N02

N- .
CH2 "" - QH2

1 :3-Dinitrc—5-nitrcsc- (6-ring).

From lie OH. m.p. 168°.

Bristol Br, Rep. No. 28, Oct. pjj; A.0.5058.

Ha2.'O2 plus II20
PCX —-----------------------------------> ritroso-.?CX.

or aroyl ONO

CH20H

(see p. 100).

amyl OHO nitroso-PCX.

Bristol Res.Rep. 117, March '44; A.C.6046.

Hex.
5 g.

HNO3 
----------------------------------------------- nitroso-PCX

N203 .0° 2.7 g.

or
■ HNO5
-------------------------- -------------------- ;> nitro so-PCX. 

■n204. 00

K.2
HNO3 

______________________________ x nitroso-iCX
n2o. . o° (+

McGill, X.R.4 Project C.E.R. Extra m.Su.Troary, 20, May-June ’44; SR. 7/44/2426

aq. NaHOo
PCX .

in HOAc, 
Ac20 
suspension.

or AcBr
nitroso-POX 
Id. 2C£o yield.
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Para. 97
"NITR030-rCX" (Continued)
Add AcBr, aq.. NaNOp ®1 to Bachmann Combination Process 

reaction system —- > yellow crystals

"in good yield".

nitreso-PCX

Paras. 98, 99

ffi. 1JO2 .
t 

.K ''

' CH2^ 5 OH2

• . N02' 0112 Ac

1:5-Dinitro-5-acetyl-(6-ring).

Prom EtOH and EtOH - AcHc. m.p. 156°.

Toronto, X.R.16 Prog.Rep., April 'A3; SR7/A313.

Isolated TAX as a by-product in the Baclmann Combination RDX(B) process, 

using excess AC2O. Neutralised filtrate and separated resulting BSX, 

AcAii, JJDX (see p. 130) and TAX by fractional crystallisation (0.3 g. TAX 

from 35.6 g. Hex. ).

. A.R.D., Prep.RDX(B) Prog.Rep. 8, Expl. Rep./173/A3, May 'A3;

A«C.A293: and Prog.Rep.9, Exp.Rep. 239/A3, July 'A3; A.C.A678.

Isolated TAX from mother liquor from normal Bacrmann Combination RDX(B) 

run.

Toronto, X.R.16 Prog.Rep., lay 'A3; SR7/A5A9-

Dissolve NH2Ac (1 mole) in usual Hex.-IICAc solution (1 mole Hex. ) for 

normal Bachmann Combination RDX(B) run. TAX isolated from product in 

yield 3.f$-

Toronto, X.R.16 Prog.Rep* *, July 'A3; SR7/A3/3O3.

Ac20
PCX------------------------- ------------------------

NaOH

(Repeated independently, Bristol Br.Rcp.28, Oct. 'A3; A.0.5058).
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Fara, 99
TAX (Continued)

Bristol 3r.Rep. 28, Ost. '43; A.0,5058.

"Nitroso-PCX" 
(Dinitro-nitroso- 

(6 -ring))

AcOl TAX

"Methyl ol -PCX11 
(Dinitromethylcl- 

(6-ring))

AcpO
--------------------------------_> TAX 
80°; 4 hrs.

Toronto, X.R.16, Canadian Hep.Res.Hctrar;..Summary, April ’44* SR7/U/1747:

X.E.16 Rep., 1 Sept. ’44; SR7/44/3158.

TAX isolated in 1.1,•> yield from Ross Reaction filtrates.

University Penn., RDX Committee (U.S.A, and Canada) Meeting, 26 May ’44;

SR7/W2801.
AcOl

Nitro so-PCX----------------> TAX,

Reaction n^cds a few drops of water.

Para. 100

"METHXL0L-F0X]( (Bristol)

POX(a) (McGill)

’ 1:J-Dinitro-5“methylol-(6-ring).

From a^ihydrous Ache plus ether. n«p. 136°.

I
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-

Far a, 100 (Cont inuc-d) 
"METHYLt I-x CX" (C ontinuedj
Bristol 3r. Rep. No. 28, Oct. ’43; A.O.5058.

triturate with H20
Crude ±CX -------------------------- 1—3> Dt'T plus above -CE3OH compd,

collect insoluble plus unidentified
residue products

frac t. 
xx cry 3 tn.

Above “CHgOH compd.

McGill, X.R.b Prog.Rep., Feb. ’U+; SR7/44/578.

POX + alkali---------------------------------- > PUX(a). m.p. 133°.

v For preliminary work, see McGill, X.R. 6, Canadian Hcp.Res.’lxtram. Summary, 
May '43, SR7A547).

Reaction goes batter in AcMe suspension.

4 g. PCX---------------------------------------- > 0.8 g. PCX(A).

(after rinsing with Ft OH and 

ether).

McGill PCX(A) is probably identical with Bristol Methylol-PCX.

Toronto, U.S.A, and Canada HDX Committee Meeting, April ’44; 3R7A-4/1594’ 

X.R.16 Rep., 1 Sept. ’44d SR7/44/3158.

ch2o
PCX-----------—------------------------------------- > Metliylol-PCX (6% yield)

+ Dp- (18% yield).

Para. 101

1:3-£initro-5-methoxymethyl-(6-ring) ...... ,     ------- -— ' r ' “ ■ r'*

From MeOH. m.p. 128 .

Bristol, June ’44; Sr. J. X. N. Jones, private communication.

Compd. C. H.JxVO-, ___ 3121_______ Dinitroriethoxjn'ictl]yl“(b-ring).
+ ' 1 (loss of ino2 &

(see p. 2C5) methylation)

Probably dira.tno- 
met hyl ol -( 6 -ring) 
nitrate.
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Para. 102

1:3-Dinitro-5-ethoxymethyl-(6-ring)

Prom. St OH. m.p. 114°.

y

Bristol Br. Rep. 28. Oct. *43;  A.C.5O58.

HADN
HUOj; -40° 

then dilute 
with ether

cold EtOH
■> precipitate -----------------

& filter 
collect

ppt. of above 
-CH20Et 
compound.

Para. 103

P. P.C.X. (Bristol)

P.3. (A.R.D.)

Not isolated.

1:3-Dinitro—5-bis(nitroxymetl>yl) araincffnetl)yl-( 6-ring) . 
,v

Bristol, Br. Rep. 28, Oct. ’43; A.C.5058.

Postulated as precursor of POX.

See also Bristol Res.Rep. 120, April ’44; A. 0.6302:

A.R.D. Exp.Rep. 591/44, May ’44; A. 0.6455.

Seo Toronto X.R. 16 Rep,, 1 Sept. 14-4; SR7/44/3158.
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Para, IQjn.

Methylene bis (1:3*dinit?- ’o-( 6-ring)*5-)

Not iJurified. yet.

Toronto, X.R. 16 Hep,, 1 Sept. ’44; BR7/44/3153.

MIDNA ------------------> crado product

154*162°
, - (shrinkage at 7? )

StOH probably containing
StOAo above co-ipd.
Adie 

"purif."

DPT + amorphous insoluble compel., m.p. 141°

Para. 1C4

1 -Nitro-515“dicyclohe:zyl-( 6-ring)

C6H11 

t

, - 1 -
NOp ** Clip C^Hi1

Cfcyst. from AcJIe(25° - 0°) m.p. 99°.

Toronto, X.R. 16 Rep. 31 Jan. ’44; SR7/44/9b4»

Nl-M'^2 '^n a<i* )__________________> 1-I\itro-J:5-lll°y4LoAu.<yl-
; b-rin^p.

+ C^ri^LTHg )

Hexasfline nitrolysis system: collect ppt. PDA;

(Hex;HNO:j = 1:4*5  by wt.)

adjust filtrate to pH 2: ether extract: ext. into HgO;

neutralise to pH 6.5 "with C^ILj^NHn-------- -> 1-Nitro-J:S-ai.-yilo-
, hexyl -6-ring~
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Para. 1C5

1 -Nitro-3 •’ 5-dibcnzyl-(6-ring)

Decomp. in hot solvents: ppt. from coll Adie by H20 (sec below), 

m.p, 109°.

Toronto, X.R. 16 Rep., 31 Jan. '44; SR7/4+-/9S4*

NrUIC2 ) ■
in soln, in CH2.aq j -------------------- 1-Nitro-3:5“Jibenzyl-6-ring.

0CH2. NH2 (+ 1:5-Dir*itro-3  • 7-
dibcnzyl- 8-ring).

(see p. 139-)

Mixt. separated by dissol\ing in min. Adie at 25°; cool to 0°. -ring eompd. 

separates. 6-Ring eompd. from filtrate by 1:1 H2O dilution.

Para. 106

1:3: 5 -Trinitro so-(6 -ring)

(Prom EtOH or Adie by H20 addition). m.p. 105-106°.

Griess and Harrow. Eer., 1888, 21, 2737»

Mayer. Bor., 1888, 21, 2883.

Duden and Scharff, Annalen, 189b, 238, 213 et seq.
’ NaNOo , _ ,

Hex. in very dilute HOI-----------ftr_nitroso-(b-nng)

Michigan, Div.8 Int.Rcp.'R.R. C. 13: Bee. 'qJ-Jan, '14; SR7/14/915. 
pH = 1

HNO2 bn Hex.---------------- :----------> triratroso-6-ring.

Knudsen, Ber., 1914, 47, 2700.
Ct) 1 NaHOoCH2(iai3j ci), ------------- trinitrosc-6-ring,

In preliminary vrork in Bristol in 1939, attempts to repeat this conversion failed.
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Para*  1Q7

1: J: 5~Tri amino-/ 6-ring)

Kot isolate!.

Duden and Schtrff, Arnolen, 1895, 288, 218. 

Na/Hg 
Trinitroso-(6-ring)--------- > triamino- O-rin^),

. ' cold water '

isolated as tris(*-o-hydroxybenzylidene)~  derivative, m.p. 139-140® 

(from CIIClj - ether).

Bristol, 140,3*  Paper, Dec. *59;  A.0,14:

(a) repeated this Na/Hg reduction and (b) reduced EDX 

similarly, The only product isolated was the

-CH=N-N=OH- 

‘ OH HO

_o:oz -Dilvdr oxy tens cl azine., from CHOl^, mop, 162®, of Ourtius

and Lublin, Per,, 1900, 33, 2463*

Pair a. 108

1:3:5~Triahloro-(6-ring)

01 
! 

N-. 
,^'3

ch2 ch2

m,p« decomp. 76,O»

Delepine: Bull,soc.Chim,, 1911 (4j,_9, 1025.

'/ x . dilute with „ . ,, ,, . ,
Didhloro-(P,T,) in HOAc-------------------------> Trichloro- (6*nng).

watoi'
(See p. 149),
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Para, 109

1:3:5"Tribenzoyl-(6-ring)

COPh 
t 

N 
GH2'^^’5

N 1 5 N

Ph. CO CII2 CO. Ph.

Prom Br.CH?CH2Br, or CHClj

her) m.p. 220-221°.by ppt. +

Duden and Scharff, Anna!on, 1895? 288, 248.

NaOH 
Hex. -------------------------- a*

Ph.COCl
1:3:5“tribenzoyl-6-ring,

(soluble in BrCH2CH2Br) 

+

1:3:5-tribenzoyl(5-chain) 
(insoluble in BrCl^CH^r; 
sec p, 71).

Toronto, X.R.16 Rep., 31 Jan, ’44; SR7/44/9&4*

PhCOCl
Henry solution _____________ > tribenzoyl-(6-ring)

(Seep. 18) (13$ yield).

Para, 110 _

1;3:5~Tricarbethoxy-(6-ring)

n.p. 102°.

Bischoff and Reinfeld, Ber., 1903, 36, 39«
Conrad and Hoek, Ber., 1903; 3^; 2206.

aq. CH20
HI^COqEt ---------------------------- > tricarbcthoxy-(6-ring).

HC1; 100° 
in sealed 
tubo

Originally reported as (CH2-N-CO2St)n, vrith n = 2. n = 3 much more likely and 

the compound actually is as above; private communication from 

Professor R. P. Linstead, P.R.S.
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Para. 111

1:3:5~Trimothyl-(6-rin •)

b.p./7bO rm. 166°.

Henry, Bull Ac rd, roy. Bel g., 1893, b , 26, 200; ibid, 1895, |_3 , 23, 359*  

Gambier and Brochet, Comptes rondus, 1895, 120, 450; Bull, soc. chin,, 

1895, H], 13, 392.

33% cn3lrl2
nq. ®g0

----------------------------b Trincthyl-, 6-ring). 
oold and aod KOH

Gives a picrate n.p. 127° (Dudoxi and Scharff, Bor., 1895, 28, 936).

ijbr other derivatives of the general typo,

sec Beilsteins Handbuch, 26, 1. System No. 3194_3196.

Jbr R = sco Miller and Wagner, J, A.0. S., 1932, 54, 36?8.
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VII

Para. J 12 DERTTAIIVES 0? cyclo-2:4:6-2RU.fflTHYLK7S-1: J: 5-TRIA1IINE

"o-Ring".

Section (B). Derivatives substituted on the C atoms#

Pera. 115

2:4:6-Irimethyl-cyclo-2:4:6-trinethylene-1:J:5-triand.no

2:4:6-Trimetljyl-(6-ring)

Prom CHClj. n.p. 85°.

Del epine, Co ptes rendus, 1897? 125, 952; ibid, 1899? 123, 105. 
. \ 

".Aldehyde Ammonia".

CHj
x0H CH

LH IH
cur'

in vac, de si co. 
over 1I-.S0,

CKt HH di3
Cl' 'cP

DH , LU
t
CH, 5

(See Moerman, Z-,Kris£.,. 1958, _9S, ili-7? for*  structure of "aldehyde ammonia"),
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Para. 114

1:3:5-Trinit ro s o*2 :4:6"trimetbyl-(6*ring)

NO

CHj 
m.p. 161°

Prom BtOH, OgHg or CHOlj.

Delepino, Conptes rondus, 1907? 144, 853.

NH
CHj^ / X ^ffi3

?! Oft N2°3 *23° 1:3:5-Trinitroso-
-------------------------------- } 2:4:6-Triziethyl-

NH NH in CHOI- 6-Ring.

' in CHOl-r
CHj J

5 g. G»3 g.

1:3?^",lrinitro>«-2-^ethyl-(6-ring)

n,p. 175-185°.

Toronto workers (U.S.A. - Canada HDX Connitteo Meeting, April *44;  SR7/1-4/1594) 

suggest this may be the structure of the unstable by-product of the reaction,

(See p. 147)

HNOj HNX

+

unstable
CCH-ipoUIid

175-185°.

See Toronto, X.H. 16 Rep., 1 Sept. 4't4; SR7/44/3158.
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F.ara. 116

2:4:6-?ris(trichloromethyl)”(6-ring)

From CHClj or lil^OHO

C( stereoisomer, m.p, 103-106 .

stereoisomer, ra»p, 150-155°.

Meyer-Jacobson, Lehrbuch, I. 2, 873.

Delepine, bull.Soc.chin., 18%, [3] > 19, 171.

Orndorff and White, Auer.Chen. J., 1894, 16, 67.

(probably

100°
Chi oral -Ar.imoni a ----------------------------- > tris(trichloromcthyl)- 

in CHCIt or------------------------------------- .
J (6-ring),

I5H2CIIO

ccij in <?C1J

2 ’ ' 6-HgO )
NH IJH

!
CClj
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VIII

Para. 117 DERIVATIVES OP cyclo-1-0X0-2:4:6-TRE.iETHILENE-3:5-DIAIIINE

I1H
^3

*2 ch2

0 1 5 NH

CII2 

and

Cycl o—1: 3-DI0X.0-2:4:6 -IRE IETHILEI7E-5-AI.IINE,

Paras. 118, 119

"Cyclonite Oxide"

3:5~Dinitrocyclo~1-oxo-2:4:6-trimethylene-3:5-diamine.

Prom H20, MeOH, CHClj or CgHg, m.p, 97-99°.

A.R.D, RDX Hep. 2.

Hex. nitrolysis + Pume off; mother liquor evaporated to

small bulk -------------------------------- "Cyclonite Oxide"

in very small yield.
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Para, M 8 (Continued)
"Cyelonite Oxide11 (Continued)
Toronto; C ,h .12 irog.Rep., Jan. ’41; 3X7/72: C .3.12 Prog .Rep., 
JO Nov. '41; SR7/117J.

Isolated cyclonite oxide from hexamine recovered from

Toronto modification of AFP process. (0II.-O recovery as 

hexamine). This hexamine contains 5/ "cyclonite oxide", 

separated by flotation with CHC1 .

ARD, Prep. RDX(b) Prog.Rep.5, Exp,Rep.28/4/42, April ’42, 

isolated eyeionite oxide from mother liquors from 

Combination Process using "slurry technique" (i.e, add 

slurry of (Hex, + 2HN0^) to AcgO), Not found in

mother liquors from Combination Process using "Liquid Peed 

Technique" (i.e. (Hex. in HOAo) + (NH^NC^: 2HN0,) + (Ae,.O)).

See also ARD, Prop.RDX(B) Prog.Rop. 9, Kxp.Rep.293/43, July ’43, A.C.4628.

Para. 119

Toronto, X.R.16 Prog. Rep., 15 Jan. ’43; SR7/3721.

Hexamine
HNO^

NH^NO} 
at 65-63°

Crude product

boil +

EuOH

insoluble

fractional 
crystallisa­
tion

Cyclonite oxide
2/ yield on

hexamine.

See Cal. Toch., Div. 8 Int.Rcp.R.R. C. 21, Aug.-Sept. ’4^J SR7/4i/3207> for 

cliromatographic purification of orude cyelonite oxide.
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' ■-------------------

Para, 120 
•*

Nitrosop aralddjaino 
c

dij ° di-.

CM 2 4 di

I I .
0 1 6 5 N

Qi^ ^N0 
t t
CHj '

5-Nitroso-2:4: 6-trii.ictliylcyolo-1: J-dioxo-2: 4:6-t rinethylunc-5-airinc.

Yellow oil, b.p. 95°/-55 rrn.

Ourtius and Jay, lor,, 1390, 23, 744*

CH3 Mi Qij
txi^ dr^

Nil MI
^011^ 

t 

।

Dolupino, Qomptea rendus, 1907, 144, 853

IT0 
■ t 

CH, N QI 5
^cii^ ^ar^”

N , N
110^' ^no

t 
d^

62015-1 7‘
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Para, 121

5-Chloro-2:4:6~trimcthylcyclo~1: J-dioxo-2:4:6-trimothylene-5-aminc

Very unstable.

Deflagrates on drying.

Dclepine, Comptes rendus, 1395» 128_, 105,

CH, MI CH,

CH OEI

III Nil
^CH-^

!
ai3

NaOCl

h2o

above N - Cl 

compound.

in IIOAo

62015-1 78



Para. 122

2:A.; 6~Trimethyl-cyclo-l -thio-2:6-trimethylene-j: 5-diamne,

^3"an 3 "" ch

SI 5 KH 
CH^ 
<
CHj 

(m.p, of hydrate. 
+ 2h2c, 70°;.

ana 2:4: 6-Trimethyl-cycl o-1:3-dithio-2:L,.; 6-triir.ethylene-5-amiue (thioldino)

arc known.

Dolepine, Oomptes rendus, 1899, 128, 105.

CIi3^ KH CH, 
fj h2s 

i-H IM > a
CH^ free 

or in CHC1x CH 3 solution

dehydrated 
"aldehyde ammonia"

residue
/treat ' 

oil- + ether

depositing

Markwald, Ecr., 1395, 19, 1827.

s\ 3 .
W.''' (tnioaldchyde) 
tai3

ch3 nh on
''Oil''' ‘

I :
S JIH 

^011'"

ohj s a>5
' an" ch

S NH
^OH"" 

!
OHj

Thialdinc.
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IX

Para. 123. DERIVATIVES OF Cyclo -2;A:6: S^HWEffl^l; 3:5:7-TETPJMJNE

^NH-------- CHn .
Clio

CJI9------ Mi

"8-Ringrt

Pera. 1 2A

NO 2

0H2 3 N'

aH2

no2 ch2
no2

1,:3-:5i7**Tbtrahitro  - 8-ring).

From AcMe, HOAc, dil. UNO , OIjN02; m.p. 281-282°,

Toronto, 0.E.12 Prog, Rep., Jan, 'A1; SR7/72.

hno3
DPT —~ * W (3A%).

Toronto, C.E.12Prog3 Repo, Nov, 'Al; SR7/1172*

Nil, N0x .
DPT ----------------- T__-------- > IE.LX (up to 65/0.

• , n HN0«xn al’2O J

at 65-70°

Toronto, C,E, 12 ProgoRop,, Aug. *A1;  SR7/6A3*

Hex. + NH. N0s------ — °-5-------- > Sciall yield HLK.
J Ac2° Ko RDX.

Toronto, G.E.12 Prog. Rep., Aug. ’A1; ER7/6A3:
0. E. 12 Prog, Rep, , Sept. !41; SR7/689

no9-

N 7

Michigan, N.D.R. 0, Prog. Rep., Oct. 'Al; SR7./874.
HMX is present in RDX(B) (up to 10^0 usually about 3/0.
Separated by (a) difficult fractional crystallisation;

(b) fractional hydrolysis in alkali (RDX doconposod,

HMX stable). See 0. S. R.D. Rep. 1711j August 'A3 3 SR7/A5A58, 

for a review of the methods of analysing IMX-RDX md-xturos.
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Far a. 124 (Continued)
HMX (Continued)
Toronto, C ,E .12 Prog.Rep., Sept. *41;  SR7/689.

Ross reaction RDK contains seme HMX.
Para. 125

Modifications of Bachmann Comlinaticn RDX(B)

Michigan Div.8 Int.Reps., R.R.C. J, March ’43; SR7/4179.

Int.Reps., R.R.C. 4, April '43; SR7/413O.

Int, Reps., R.R.C.6, June *43; SR7/4379.
Int.Reps., R.R.C.7, July ’43; SR7/43/197.

Int.Reps,, R.R. c.9> Sept. *43; SR7/43/'92d.

process to give product

containing high percentage of HMX. Ibr example (from above reps, 

R. R. C. 3 and 4) >

Process (l)

1st

Stage

Hex. (33»b g.) in HCAo(55 g,)

Ac9C(150 cc.) + liOAc(lOO co.)

33 cc. of a solution of

(NH4NOj(75 g.) in ffi;03(l02 g.)

Ac20(50 cc.) 

H0Ac(15 co.) 
at 45° during 
4-5 mins.; 
age at 45° 
for 13 mins.

2nd

Stage

Then heat fast to 65° arid add remaining 50 cc. of

< (NH^_NOj(75 g.) in ICi'03(l02 g.)) fast, cooling to keep 

at 65-70°.

Cool, adl 500 cc. HoO: simmer 4“5 hrs. Destroy RDX by boiling

•with pH 9 borax buffer.

Yield, 30-40;$ pure HMX*

(Crude product usually contains 50-60% ItlX),

Process (2) (Above Ref. R.R.C. 6).

1st

Stage

Hex. (53'5 g. ) iii HOAc(55O g,)

AcgO (1500 cc.) 'X Ac20 (100 cc.)

350 co. of a solution of HOAc(iOOO cc.~)
’ in 12-11tro

(1-^110^(550 g.) in HN03(750. cc.)) flask at ^°.
Add during 25 mins,
and age for 15 mins*

2nd

St ago

5C0 cc. of above
NH NO, - HNO, solution

< 4 3 J

AcgO (1000 cc.)

above reaction system 
at 45°» 25 mins. for 
addition; age 45 mins.
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Para, 125 (Continued)
HMX (Continued)

•tour into 22-litre flask containing 6 litres of water and simmer 
overnight. Cool, collect, wash and dry at 65° overnight. 
Product, 511 g., contains 85% HMX (61% overall yield of HMX on 
hexanine).

A.R.D. Prep. RDX(b) Prog.Reps. 3, Exp.Rep. 4490/41; and 4, Exp.

Rep. 1C7/42, Jan. ’42.

Hexamine 
in HOAc

iiH?iro5.2inTC

Para. 125a

Toronto, X.R.16 Rep., May '43; SR7/4436.

Bristol, Br. Rep. 23, May '43; A.c.4237.

ARD, Exp. Rep. 256/43, Aug. '43; A.C.4629.

RDX from Hexamine nitrolysis contains traces of HIX. HMX isolated 

from mother liquors of the hexamine nitrolysis process 

(HMX:RDX in process = 1:3000).

(ARD; Exp.Rep. 183/43, May '43; A.C.4231).

McGill, C.E.53, Prog. Rep., 1 Jan. '42; SR7/1436.

© © 
cth2(nh;\no3 )2 ________heat_______ (little)

- CH2° + RDX.

Harvard N.D.R.C. Rep. , Oct. '42; SR7/3263.

HH.N0-, 
H, 6 J'_ _ _________________HUX in poor yield.
(diacetyl( PT) HJTOj

. AcoO
see p. 151)

Michigan, Div. 8 Int.Rep. R.R.C. 1, Jan. '43, SR7/3748.

NH,,N0z
EX I_.0z ' HMX £°°^ yield

(Trinitroacetoxy
methyl-(8-ring), 
see p. 132).■
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Paras. 196, 12/

HMX (Co .ibirued)

Toronto X. . 16. Frog.Rep. 15 April '4-3; SR7/4313-
X.R.16. Prog.Rep. July '43; SR7//43/3O3.

QDX _____________________________________> HMX
(Trinitro- at u5°
acetyl- (3-ring-)
(See p. 150)

Univ. Fenn., O.S.R.D, Rep, 1735, July '43; $£7/43/448.

(see r. 214)

Michigan, Div.8 Int. Rep., R.R.0.13, Jan. '44; SR7/44/915*

MNX -

(trinitronitrosc- 
((-ring), 
see p. 129)

HMX

Bristol Res.Rep.117;

March '44; A. 0. 6046.

Toronto, U.S.A., Canada RDX Committee Meeting, April '44; SR7/44/1594;

X.R.16 Rey., 1 Sept. '44; SR7/44/3158.

(see p. 147)

HNOj
HMX

22/ yield
+ unstable compound, 
which may be 1:3:5- 
trini tro-2-mcthyi- 
(6-ring).

For the complicated polymorphism of HMX see Cornell, O.S.R.D., Rep. 1227:

Feb. '43; SR7/3858: O.S.R.D. Rep. 3014, Aug. '44; SR7/44/2863-

ARD. S./.C. Paper, March '43; A.C.3714.
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r

±-ara. 12 b

1 :3:5---X’initrc-(c-ring)-7-^ trate

NCZ 
t

, N---------CH2
CII^ 1 "j

(4 1

■' ®0j CH2—

N(

Bristol Res. Rep. 125, June '44; A.C.6477-

HICx
DPT_____________________

-40°

and drcn.’.7i out

Para, 129

MRX (Michigan)

Nitrcso-HMX (Bristol)

NC2 •

-----  CII2
CH2 1 3*  I

! .
N 7 c
/ \ 5

NO 2 CII2— N
"'XNC

1:5:7-i1rinitx,o-J-nitroso-8'«ring.

From AcMe + EtOH.

K02

ch2

d2

•small yield of material, 
probably ccixtaining 

trinitrc-(8-ring)- 
nitrate.

NO

:h2

52

imp. 2J6° (up to 243°).
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Para, 129 (Continued)
HIX (Con tinned)
Michigan, Div. 8 Ini,Rep. R.R.0,13, Jan. '44; SR7/44/915.

/j. • • j AcoO( trinitro- 2
ace toxymethyl- qo
(8-ring), 
see p. 1J2)

Bristol Res. Rep. 117, March '44; A.0.6C46.

’ HNO3
DFT--------------------------------------------> mnx

’ 2.5 g. n2°J 8*
0°

HNOj 
CRT ----------

-40°
I drown

Bristol Res. Rep. 128, June '44; A.0.6477-

trinitrc- (8-ring) 
nitrate in small 
yield, net isolated

-40°

NaN02
______ > MNX 

aq.

MIX in
and drown with aq. NaN02 6CfO yield.

Paras. 130, 151

QDX (Toronto)

SEX (Penn, State).

no2
------- CH2^ ^-N02

CH2'‘ 1 3 N"^

N 7 5 CH2
/ "' - CII2 ------  N ■

Ac .
no2

1:5:5-Trinitro-7-acetyl-(8-ring).

Fi'-oin AcMe and CH^hO^ m.p. 224-225°.

Feim. State, N.D.R.C. , Frog. Rens,, Sept. '42; SR7/5O46:’ 

Dec. '42; 3R7/5675.

Filtrate i*rom  RDX(B), Bachmann Combination run, treat with

NKj to pH 2 and work up by fraction crystallisation from

AcMe
62015-1
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Para. 1 jO (Continued)
QDX (Continued)
Toronto, X.R.16 Prog.Rep., April '43; SR7/4313.

1 Hex. in 11 HOAc

2 + 5 HNO^ of Ac20 at 65° 
and collect RDX

(26 cc)
----------> fil-

(quants, in moles)

rate

neutralise 
to pH 5.6 
and work 
up

ARD Prep.RDX(B) Prog.Rep. 8, Exp.Rep. 173/43, lay '43, A.C.4293 and Prog.Rep. 9, 
Exp.Rep.239/43, July '43, A.C.4628, isolated and identified QDX from RDX(B), 

Bachmann Combination run, by dilution, neutralisation and fractional 
precipitation and crystallisation.

Para. 131

Toronto, X.R.16 Prog.Rep., Hay *43:  SR7/4549'.

Add 1 mole TH-IgAc per mole Hexaraine to Hex - HOAc solution and do normal

Bachmann Combination run: crude solid product contains RDX, HMK, QDX 

and TAX. QDX isolated in yield

Penn. State. Div.8 Int.Rep., R.R.C.2, Feb. '43; SR7/3 867; and

Cornell O.S.R.D.Rep. 1227, Peb. '*43;  SR7/5858,

show by mixed m.p. and crystallography that QDX is identical with SEX.

Toronto X.R. 16 Prog.Rep., July ’43; SR7/43/3O3.

ARD, Prep.RDX(B) Prog.Rep.9, Exp.Rep.239/43, July 43; A.C.4628 showed
I

constitution of QDX.

Michigan, Div.8 Int.Rep. R.R.C13, Jan. ’44; SR7/44/915.

HNO3
QMX--------------------------- --------------------- > QDX

/ .H2O2(sec p. 136) z
-50°

Toronto, X.R.16 Rop. 1 Sept. '44; SR7/44/3158.

Ross Reaction filtrates ----------------------------- > QDX (2.8$).
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1 :5:7-*Ti ’initro-3-acctoJcymethyl-(8-ring).

From reaction mixture 
(slowly decomposed, by 
organic solvents).

m.p. 156-157°.

Michigan, N.D.R.C., Prog.Rep. B.M.J72, Dec. '42; SR7/3676:

Div.8 Int.Rep.R.R.C.1, Jan. '43; SR7/3748.

Div.8 Int.Rep.R.R.C.2, Feb. '43; SR7/3867.

1 mole UNO- 
DrT------------------------- > HIX

Ac2O

Para, 1j2a

P2HX

KO 2 
\

no2

1:5:7-Trinitro-5-propionoxymethyl-(8-ring) m.p. 120°.

Preparation indicated on diagraimiatic representation of Hex, RDX, etc. 
interactions:- "Compounds related to RDX, derived from Hexamine".

"Revision of 2-10-44“ (received London O.S.R.D. office, 25 Feb. ‘44).

No solvents or conditions.

HNO?
--------- -----------> P2HX.
(EtC0)20
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Fara. 133

Mol-K

1 :5:7“Trinitro-3-ricthoxj,mcthyl-(8-ring).

From I.feOII. m.p. 138-139°.

Michigan, Div. 8 Lit.Rep., R.R.C.2, Feb. ’43; SR7/3867.

(Checked by Cornell, Div.8 Ini.Rep., R.R.C.4, April ’43; SR7/418C).

•warm, with
HIX-------------------------------- MeHK

dry IfeCti and 
cool

Fare. 134

EtllX

1 :3:7 -x r init ro -3 -e thoxyrae thy 1- ( 8-r Ing ).

From EtOH m.p. 11.

Michigan, Div.8 Int.Rep.R.R.C.2, Feb. ’43; SR7/386?.

Checked by Cornell, Div. 8 Lit.Rep. R.R.C.4, April ’43; SR7/4180.

EtIDL.
warm with EtCH
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1

rara. 135

Tertiary Butyl HX

N02 
I

1 :5:7-Trijiitro-3-tort.nitroy.Txicth; l-(8-ring).

Bron Me-C. OH m.p. 129°.

Michigan, Div.8 Int.Rcp.R.R.C.2, Feb. ’43; SR7/3867.

warm
-> Tert, butyl HX.

I-fejC.CH

Fara, 136

1 :5 :Dinitru-3-nitru30-7-acotyl-(8-ring).

From AcMe by pptn. with EtOH m.p. 181°.

Michigan Div. 8 Int.Rcp.R.R.C. 13, Jun. ’44; SR7A4/>15.

NOCI

AcoO

CO

QNX
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Para, 137

H.12
i

no2
1 :5-Dinitro-3:7-diacetyl (8-rins).

From GH^N02 m.p. 257°.

Univ. Penn , O.S.R.D. 1733 Rep. , July ’43; £R7/43/'h48.

AcgO + A.cC1
DPT-------- ;-----77—. H.12 in very smll yieldreflux 40 miris.

in, dicxan

Faro.. 133

1 ;5-Finitro-3: .'-dimethyl-(8-ring)

Unstable hi hot solvents: cryst. from AcMe. (25° to -4C°) . 
m.p. 124°

Toronto, X.R.16 Rep. , 31 Jah, ’44j ER7/44/9S4.

CH,HHO
NH2^2 ___________ —________ > 1 :5-<lhiitrc>-3 :7-dimethyl-

' aq. CH20 ■ (8-ring).
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F£ra.l38A

1:7-Dlnitrc-3:5~dlncthyl-(3-rinq)

NO 2
N------- CH2 -I'fo ’

CII2^ N

N CHo
KOp^ """CH 2----- N""^

"" Me

Fract. cryst, from EtOH-Aclfe n.p. 108°.

Toronto, X.R.lGRcp., 1 Sept. *44;  SR7/44/J158.

6CH20ao + 2}feNH2
MEDHA ----------------------------------—-—-> Dinitrodinethyl-(8-ring) 29^

. CO
+ bisncthyloltetrnnitrc- 
ncthyl-(9-chain), 30^ 
(sec p. 82b), 
Separate by xYact. cryst.

Para, 139

’ 1 ;5-Dinitrc-3 :7-dlbenzyl-(8-rin~’)

ra.p, 150.5°.

Unstable in hot solvents: cryst. fron cold Aclle.

Toronto X.R.1& Rep., J1 Jan, ’44; SR7/^4/984.

(6-ring).

1 :5-I>initro-

aq. CH2O <’ _____________________ 3:7-dibenzyl(8~ring) +

0CH2NH2 < 1-Nitro-3:5-dibenzyl-

Separated by AcMe solution; see p. 105.
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Bara. 140

11 Nitro sc-H. 611

1 -Nitro-5-nitroso-3:7 -diacetyl-(8-ring).

Brora CHjN02 ; Ei.p. 224°.

Bristol Res.Rep.117, Ib-rch ’44; 4.0.6046.

UNO}
H.6----------------------------------> nitroso H. 6

NoOz2.5 g. '23 2.2 g.
/ x °°
(see p. 151 /

Fora. U .1

H.8

1:3:5:7-Tetracetyl-(8-ring).

Fron EtOIi. n.p. 157°.

harvard., N.D.R.O. Rep. , Oct. *42;  SR7/3263.

H.6

(Diacetyl- 
(P.T.); 
sec p. 151 )

AC2O f trace AcCl 

heat in -water bath, 
dilute, cone., and 
sat. K^CC

H.8 (yield 2O-3Ozt).

Goes better in CHCl^ solution.
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Para. 142 X

' DERIVATIVES OF 3:7-EE)0tETIIYLK2EcycJ-o-2: 4: 6:8-TETRAtETE0aENE-

1 :3:5:7-TETRAVJNE,

Also drawn in the projections.-

C1I2—------ Clio
Ci:2 5NH

GH2___ N------- CIpZ
7
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Pera. 1

DP-' (Toronto)

KTT

1IC2

NO?

1 : 5-Dinitro-(PT).

From AcMe, AcEt, CHjN02 or dioxan, usual m.p. 203-206°

(Compound dimorphous; Q m.p. 223-224°. (Stable at low temp.)

pm.p. 200°
(Cornell, Div.8 Ir.t.Rep.
R.R.C.1, Jan*  '43; 
SR7/3748)

Toronto, C.jl.12 Pro5.Rep., Feb. '41.

Prog.Rep., Nov. '41; SR7/117J.

Hexamine nitrolysis, collect RDX ard neutralise mother liquor to pH 5.6 

(first used ammonia for neutralisation, but any alkali will do) 

_________________________ . DPT

(up to 2C^)

Toronto, C.E.12 Prog.Rep., 31 Dec. '41; SR//1438:

X.R.16 Prog.Rep., 15 Jan. '43; SR7/3721.

NHgNOg dissolved in aq. CHgO neu^• with x DPT
’ ITH'j to pH

(1 mole) (CH2C, 6 moles) 5.6 up to 73%.

Toronto C.E.12 Irog.Rep. Nov. '41; SR7/1173-
AcpO

HADI!____________ __________  1 DE1'
4 days ca 30° '

(Hex.dinitrate watch temp. 3^5
because may get 
out of hand.

(Checked by Ponn.Stato, N.D.R.C.Rep. 274, June ’1^2.; SR7/2440).
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I

rar-u. 144

DPT (Continued)

McGill, C.E.53 Prog.Rep. 1 Jan. *42  j SR7/1436.

AcpC 
HADII ------------------------------------------------ - DPT

+ NH^NOj better yield but mare

difficult to purify than 
by Toronto method.

Harvard, N.D.R.C. Prog.Reps. Aug. '42 and Oct, '42; SR7/3263.

mixture
HADN --------------------------------------------------------------------------------> DPT

. . 2 AcoO + 2 HOAc .(1 mole) z 35^.
plus trace of HC1 or

AoC1
7 hrs. at 30°

(See also Vniv.Penn. C.S.R.D.Rep. 1733, July '43; SR7/45/448).

Harvard, II.D.R.C.Prog.Rep. , Nov. ‘42; SR7/3342.

H.2 -

(See p. 170)

2 moles

Ac0N02; -35°
DPT

30^.

Toronto, X.R.16 Prog.Rep., 15 Jan. '43; SK7/3721.

HADE
aq. HoSO^, (9^°) 

at 8-15°; drown and 
neutralise with ammonia 
to pH 6.

DPI’

31/o.

HADN 4- aq. KgS04--------------------------O RDX (14 per cent) +
DPT (35 per cent).

Cornell, Div.8 Int.Rep. R.R.C.3, March '43; SR7/4179.

PHX-----
(See p. 132)

slow evaporation of 
----------------------------------------> DPr (22$). 
EtCfi solution 
(14 days)

Cornell, Div.8 Lit.Hop., R.R.C.4, April '43; SR7/418C.

MeHX - 
(Sec p. 133)

slow evaporation of

MeCH solution
DPT
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P?p.; 145

DPT (Continued.)

slow evaporation 
EtEX------------------------------------> DPT

of EtOH solution

Univ,Penn., Div.8 Int.Rep., R.R.C.5, May ’43; SR7/4766.

4 moles
H.18-------------------------------------- > DPT '

/ © '(O ■ AcONOo(HcCl. -Me pNOjj, in low yield.
see p. 164) + MSX.

Bristol Br.Rep. 28, Oct. ’43; A.C.5058.

„ 4 -cr-v triturate with Crude PCX ---------------------------- > DPT
water; colie ct 
inert residue 
and fraet, 
cryst.

heat
Methylol PCX ----- - ----------------- -> ’ DPT

Toronto, X.R.16 Rep., 31 Jan. ’44; SR7/44/984.

aq. CH20 + NH2N02 + CH2 ()2S0^ --------------------- > DPT
97$ yield,

Sheffield Rep. 44, March ’44; A.0.6045.

1 ZEBRA
NaHCOj 

+ CH?0 aq ........... .....-..........................> DPT

1.3 g. „ 0.7 g. crude,
room temp, for
17 hrs. °-3 g. recryst.

MEDNA
dissolve in -------------------------------------------- --- Dp?

0.3 g.
2N NH, OH aq.4 vJo.03 g.

Crude PCX (1.3 g. ), shake with H20 and filter;

filtrate + NalTCOj ---------------- h DPT

0.2 p,. wide.
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Para, 11.6

DPT (C or. t inuc d )

Toronto, X.R.16 Rep., 1 Sept. '2*4;  SR7/W/5158.

* Crude product probably contains methylene bis (3:5-diritro-(o-rix?g)-1-). 
Treated with EtOH-’.cJio ---- > conversion to DIT and leaves aicorphous residue,

m.p. 141° (see p. 103a).

HoO at 0° DPT *
ItEDNA f 30H20 + IIH3------------- —- --------------- *----- -­

treat crude prod, with 55^ yield.
EtOH-AcL’e. *

(Done independently by Sheffield workers: see Sheffield Rep. 2(4).

3CIin0aq.
POX---------------------- —------------------------------------------ DPT (1E$ yi Id)

NaOH ,
+ methylol-POX (fzb),

(see Toronto, X.R.16 Rep., 1 Sept. ’U; SR?Aa/J158).

Toronto, X.R.16, Canadian Exp.Ros.Extram.Summary, April V4*  SR7/44/'>747.

EHmv'Oj + CH20 + Ac20 + HOAc------------------------- > DET (18$)

+ small amts.
■ PDX(3), ESX and

TEX.

Toronto, X.R.16 Rep. , 1 Sept. ’2(4; S?4A4/5158.

t 60 sorts NHlNOz
• HADN-------------------------- ——~---------  ■> PPt. P.S.1.Neut.filtrate -------------

75 parts HiX)3 at 70° 
far 168 hrs. DPT (5$).

25° ( _
Ross Reaction -------- 1 Sb I .

19 hr3, + 1.4% TEX.

+ 5.2$ RDX(B)

+ EDX.

2di20 ' DPT (6<^).
(N0200E2)2W02 + ----------------------- -- ------------ >

neut. to pH 8
. (^2co3)

Cal.Tech. , Div. 8 Int.Rcp.R.R.C. 22, Oct. ’24; SR7/2|4/3502.

Chromatography of DPT.
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1-„

1 :5-Dinitrc-3:7-erdoethylideno-(8-ring)

NO 2

NO 2

1 :5-Dinitro-9~mothyl-(P.T.)

From EtQAc, m.p. 175°. (residue remains at 245°).

Toronto, X.R. 16 Reps. , 31 Jan. '44; SR7/44/984: 1 Sept. '44; SR7/44/3133.

■ nh2no2 )
. . ) ac. CllnO

aq. CHrOEO (7C>H_J___ _ _______ 1 :5-dinitro-3:7-
> endoethylidenc-(8-ring).

ao. NHj (Wj) •

Para. 148

1 :5-Dinitrdso-(P.T. )

f

m.p. 207°.

Qriess end Harrow*  Ber., 1838, 21, 2737-

Mayer. Ber., 1688, 21, 2883.

Duden and Scharff*.  Annalon, 1893, 288, 218 et soq.

Duden and Scharff.

Add excess NHj aq. to (UpG aq. and treat with 2 moles NaMOp and HCAc.

Michigan, Div.8 Jht.Rep. , R.R.C.13, Jan# '44; SR7/44/915. 
nNOp , ,

Hex.--------  '■ >> dmiitroso (P.T. )
pH 3 to 3

Bristol Res.Rep. 129, Jxuic '44-; A.0.6486.

vigorousNHlNOj + Nal'Op + aq. CHpO — > dj^.itr03c-(P. T. ) in
' iroaction smll yield. '
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Para. 149

1;5-Dichloro-(P. T. )

From HgO and ether, m.p. 78°.

Delepine: Bull,soc.chim., 1911, (4), _9, 1025.

Hexamine in HgO -------------- -------------------- Dichloro P.T.

Para. 150

1:5-Diamino-(P.T.)

NHp

Not isolated.

Duden and Scharff, Annalen, 1895, 288, 218.

Dinitroso-(P. T.)
Na/rig

Diamino-(P.T.),
cold
h2o

isolated as (a) dibenzylidene derivative, from EtOH.

(b) bis-o-hydroaybenzylidene derivative,

m.p. 226-7°;

from CHClj-ether. 
m.p. 21J°.

Also made derivatives from

From EtOH, m.p. 1J4°.

and /-CH^CH-CH=O. From EtOH, m.p. 207°.
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Para. 151

H.6 

(DART)

1 :5-Diacctyl - (P.T. ).

From EtOH, m.p. 191°.

Harvard, N.D.R.O.Rep., Oct. f42; SR7/3263.

AcpO (2.5 mcles)
Hex. in CHClj----------------- “.7—------------- > H.6(1A$).
(boiling)

Hex. in 2 parts Ac20, 2 hrs.’ standing, then add

5 vols. ether. Lower oily layer deposits H.6 (iCfo).

Compound prepared by Dominikiewies (Ohem.Abs. , 1936, 301029) by Ac20 on Hex. 
is probably H.6.

Para, 152

1L12

EtCO

. ^-N--------- CH 2
OH 2^

ch2-^

N^' CH 2
GH2 -N

'^^COEt

1:5-Dipropionyl-(P.T.). m.p. 133°.

Univ.Penn. , Div.8 Int'.Hcp. , R.R.C.8, Aug. *43;  SR7/'t-3/391 > refer to this 

compound, which presumably 'was made earlier, probably by a method 

analogous to H.6 preparation (p. 151).

H.17 does not yield a picrate.
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From reaction mixture and washed with hot EtOH. m.p. 135°.

Bristol (private communication from Messrs. T. II. Bevan, M. E. Foss,

N. H. Woodbury), Get. '44.

11.6 in hot EtOH
hot sat.

' ~ ’ z
EtOlI solution 
of picric .acid: 
cool slowly

H.6 picrate.

(purify by extraction 

with hot EtCIi).

Found: C, 40.4; H, 4.27; h, 21.0.

Cj^i^NyOc) requires: C, 40.7; H, 4.31; N, 22.2$.

Sec p. 216 for other products from H.6 and picric acid reaction.

1 hyj-(P,.T, ; picrate

From AcOII, m.p. 195°.

Knudsen, Bor., 1914, 4?, 2694.

(i'Cii).)2S04 + aq. CiIpO

picric 

acid above picrate.
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Para. 1J&

H.19

1 :5-D4iitro-3--r-oJ \‘1~(P. 1. )-3-nitrate.

hashed with water, BtCH, ether. m.p. 142-143°.

Univ.Penn., Div.8 Int.Rep., R.R.C.5, I.hy ’43; SR7/4766.

U.S.A.-Canada RM Comnittoc I'ccting, June '43; SR7/4956.

HNOx
H, 18 ------------------------------ E.19. (Yield, 66 per cent).

,TT -- -10°-------- >-13°(Hex. net no - 
nitrate).

(See p. 164)

See also, Univ. Penn. O.S.R.D. 1733 Rep., July *43;  S 17/43/448.

Par?., 1 55

Nitroso~H., 19 ..

KO 2 KO3

1 -Hitro-5-nitroro-j-inethyl-; .T. )-3-nitrtte, 

(not recryst., wash + H^O, McOH and ether, m.p. 128-130°).

Bristol Res. Rep, 11?, Uarch ’44; A.0.5046.

HNO3
H.18----------------- ---------------- 4- nitroso H. 19.

(See p. 164) x2”4

0°
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Par.?. 155A
ii„6 1-ic th oIts

1 :5-Oiacetyl-3-nethyl-(r.T. )-3-salts.

Bristol, (private communication from Messrs. T. II. Bo van, II. E. Foss, 
N. H. Woodbury), Cot. ’44.

X = I.

From l.IoOil

tt < . reflux iii x T, j,H.b + Mel -----------------------------------r H.6 mcthiodide.lieu!

m.p. 180-1°.

Froii 1'jeCfI m.p. 181-2°.

H.6 methiodido
ArHC-, 

in. JicOIi
•> H.6 methonitrate.

X = picrate.

From II90 m.p. 199°.

in H90 
-------s------ >
add sat.
aq, picric

1 :5-Dimothyl-l -acutcxymethyl- (P, I

II. 6 metho -picrate.

or 1 :5-Dimethyl-3-aeotoxyr,iothyl-(p.T. )-1 :j-dinitrate.

Dissolve in .TipO and ppt. with HOAc. m.p. 192°.

Univ.Penn., Div.8 Int.Fep.H.R.0.5, -&y '45; SR7/4766, and 
Univ.Penn., Div.8 Int.Rep.R.R.C.6, June ’43; SR7/4879.
Soo also Univ.Penn. , O.S.R.D.Rep. 1755, July ’45; SR7/45/44-8.

11.13(12 fj

(Hex.-Me ^NOj 
see p. 164)

2 miles TJ-----------------------------------------------? .1, .J,
AtJOliOs 5.6 g, (crudej.
at 18° '1.5 2. (pure)
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Para. 157 XI

DERIVATIVES OF HEXAMETHYLENE "ETRAMINE

7

"Hex."

Para. 150

"Ilexamethylcnc tetramine"

" (Hexamine) "

"Hex." . '

N 
' CH2 CH2

■ ch2

I 

Sublimes with, partial decomp. 

on heating.

From water or ethyl alcohol..

Eeilsteins Handbuch, I, 5- 4-

See particularly Deden and. Scharff, Annalen, 1895, 288, 218 for chemistry'. 
NHj

aq. CHgO----------------------------------> Hexamixie.

Dickinson and Raymond, J.A.C.S.. 1923, 43, 22 and Wyckoff and Corey, Znit.Frist,, 

193’'-, 89, 462 for X-ray crystal analysis giving proof of structure.
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Para. 1 59

Wi.

Hexamine mononitrate

Hex-1-nitrate

m.p. 15f-168c t according

to rate of heating.

Gambier and Brocket, ' ull.co--.chim. , 1895, (3), 13, 592.

Harvard, H.D.H. I.Kep,, Oct. '42; 517/5265.

1 ecpiv. 7Qj
Ilex, in water ' ~ HAMM,

cold

(1st. ' irvari prep, in hay '42).

Michigan, Div.8 Int.Rep. 1.P.O.12, Dec. '2j; SH7/44/5O8.

diss, in warm
Hex. + NHrl’Or--------------------------------- HAMM

HOAc and cocl
14 g. 8 g. 1.8 g.

Bristol P.es.Rep.113, Jan*  A.-.5759.

h2o3
I ex.------------------------------ > HAI.1J

CHG13 12|->j yield

(probably not a primary product)
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Fara. 160

Hexamine Picrate

m.p. 178-179°

Mcschatos and Tellers, Annalen, 1893, 272, 285.

aqueous 
Hex.--------------------------------> Hex. picrate.

picric acid

Harvard, N.D.R.C. Rep., Oct. '42; SR7/3263.

boil with

Para. 1 61

From CHy\02 m.p. 197°

Toronto, X.R.l6Rep., 31 Jan. '44; HR7/4+/984.

aq
Hex.-------------------------------------- > Hex. Styphnate.

styphnic acid
(1 equiv. ) 100^ yield.
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Ear a. 1 62

Hexamine Nitrourcthane

z)

0
EtOoC - I = N " 

\ ’ s 0

Prom EtOH. m.p. 136-138’°

Bristol Er. .Hep. 29, Oct. *45;  A.C.5039.

i<O2-i,H-CC2Lt in aq. OH20------------ ■> Fez. nitrourethane.

He::. + N02.NH.C02Et
.nd eVap.

Hex. nit r o'arc thane.

iara. 1 63

' examine ..othioliue

1 -1 [ethyl*-  (Hex.) -1 -iodide.

Pron EtOI m.p. 190°

V/ohl, £er., 1886, 1_9, 1843.

Univ.Penn.Div,8 Int.Eep. K.R.C.5, '43; SP7/4766.

reflux
Hex. Hex. nethiodide.

Mel + HeOH
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Paras. 164, 1 65

H.18, (H,20),(HjJ

1 —j ethyl- (’lex.) -1 -nitrate

"Ilex-metho nitrat c"

Frcm EtC".

Hahn and ’.’’alter, Ber., 1 921 54, 1 531 •

Univ, Pern., Div.8 Int.Rep.R,R.C.4, April '43; SR7/4180.

Hex + I.:eCEC2---------------------------------------H.18
HOAc

Hex + DPT -------------------------- -------------------y IL18

m.p, 190°

Univ, Penn., Div.8 Int.Rep.R.R.C‘.5, Hay '43; SR7/4765.

Hex. in boiling MeCII --------------------------y H.18
then A^JO^

(Best laboratory preparation).

dissolve in hot HOAc or
JI. 19------------------------------------------------------> H.20 + CHoO

het CI^H02

H.20 fon.is a picrate, ra,p. 205°.

Mixed- m.p. H.20 - H.18, no depression.

Mixed ra.p. H.20 picrate - P.S.2, no de; ressrcn.

H.20 is H.18. (U.S.A. , Canada RDX Coi.intt+ee Meeting, June '435

SP7/4956).

(Sec also Univ.Penn.Rep. O.S.R.D. 1733, July '43, SR7/43/44&).

Cornoil, Prog.Rep. O.S.R.D. 180J, Sept. '43, SR7/43/876.
HOAc

II. 19------------------------------------------------------- ‘ H.18
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1

Para. 165

H.18 20, H. 1) (Continued)

Bristol Prog,Rep. Sept. ’43.

Bristol Br. Rep. 36, Jan. *44;  AC.5725.

Bristol Res. Rep. 129, June '44; AC.6486.

reflux with 
HAIN---------------------------------------------->■ H.18

H2O or MeCH or EtOrl or 
isobutyl OH.

HALS’-------------------------------------------------- -- ,H.1 identical w^th H.18
CHCl^ extraction

Univ. Penn. Rep. C.S.R.D, 1733, July 1943; SR7/43/448.

Para, * e>6

CHn CI12 CIi2

1-Methyl-(Hex)-1 -picrate.

"Iiex.-mcthopicratc"

. m.p. 210-215°
Halin and Walter, 3er. 1886, 1_9, 1510

y>2
Hex. + MeC-x^ > compd. m,p, 210°.

t----- -
NO 2

Penn. State, Div.8 Int.Rep.R.R.C.2, Feb. '43; SR7/3867.

n-om prcric acid p . ?

Univ, Penn. Div.8 Int.Rep.R.R.C.4, April '43; SR7/4180.

H.18
picric acid
---------------------------> P.S.2

Univ,Penn., O.S.R.D.Rcp. 1733, July ’43; SR7/43/^B.

P,S.2 is Hex-mcthopicrate.
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Fara. 1 G]

liexamine Ethiodide

1-Ethyl-(Hex.) -1-Iodide. 
m.p. 141-1430

uohl, Per., 1886, 1_9, 1344 gives JK»p. 133'"

Dclepine, Full soc.cliim. , |3 , 11, 358 gives . ,p. 146°

Univ.Fenn., Div.8 Irt.Rcp. R.k.C.IC, Oct, ’43; 847/13/925.

‘ -u • i I ■ 'iboiling lo
Hex. + EtI-------------- —---------Et-(hox' f I

HeOH )

Second crop -----> m.p. 154-158°

• and is different compound,

not identified.

Pea? a. 168

" 'lexnaiino Ethonitrate"

1-Ethyl-(Hex.)-1 -nitrate

Usually just ether '.vashed, 
but can be crystd. from 
HeOH.

m.p. 135°

Univ.Penn., Div.8 Int.Rep. P.R.C.9, Sept. '43; SE7/^:-3/924.
in EtCH, and

Hex. + EtI + AgN03 ppt. with ether
Et-('Tex.)

0 
HO3

(as for H.18)
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Para. 169

H.30

PS.2 (Pt)

1 -Ethyl-(Hex.)-1 -picrate.

"Hex amine ethopicrate"

From MeOH m.p. 166-168°

Univ.Penn., Div.8 Int.3tep.lt.P.O. 9, Sept. '43; SR7/4.3/924.

Div.8 Int.Hep.P.P.C.10; Oct. '43; SR7/43/925.

Cb 0 picric acid
Hex.-Lt’ I --------------------------------H.30

' in iloOZI 59$ yield.
in 'eOH

Paras. 170, 171

H.2

1-Acetamidomethyl-(Rex.)-1 -nitrate.

Diss, in eou.al weight of HgO 'in^- ac*-i

4 vols. of EtOH cryst. m.p. 168-183°

according: to 

rate of heating
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Para. 170

H.2 (Continued)

Harvard N.D.R.C.Rep, May ’42;
N.D.R.C.Rep. Oct. *42;  SR7/3263.

Ac20 , .
• HAHN ------------- ----------------H.2 (snail yield)

room temp.

Hex. in boiling 3^ H.2(J(X$) 
CHCl-z 1.5 moles

J Ac20

Michigan, Div.8 Int.Rep.R.R.C.J, March '45; SR7/4179.

HAMN*  + CHoO + NH2Ac ------------------ > H. 2 (57$ .

(« or Hex. in HOAc and add 7 Oft aq. HHO^ in HOAc)

HAMN + H0CH2.NHAc -------------------------> H,2 (60-70$.

HAMN + HE?” + NH2Ac----------------------- >■ H.2

(*  presumably acting as source of CH2O).

AgNOz
H.2 Cl __ ______ -__________________ H.2 (quant.)

(sec p. 172)

Univ.Penn. Div.8 Int.Rep.R.R.C.J, March '43; SR7/4179

II. 6 + HAUN-------------------------------------- -> H*2 . s
(I25f. on IIALN).

(See Univ.Penn., O.b.R.D.Rep.1733July '43; SR7/43/445, for review).

SR7/44/508.

Ac20(45 cc.) 
soln.) ----------- ---------------->

at 35°, 5 mins,

H.2

(21 g.)

45p

Para. 1 71

Div.8 Int.Rep,R.R.C,12, Dec. '2+3;Michigan

Hex. + NIIiNO^ in HOAc (200 cc.
(28 g.) (16 g.)

ppt. H.2 ---------------------- >
(32 S.) Cr7St-

68$4
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Para, 172

H,2 Cl

1-Acetamidonethyl- (Hex)-1 -chloride.

Fro.n EtCH m.p. 188-189°

Michigan, Div,8 Int.Rep.h. .0.3, March '43; SR7/U79.

nitron Cl
11,2------------------------------ > M.2 Cl

(quant.)

Para. 173

H.3

1 -Acetanidcmcthyl-(Hex)-1 -picrate.

m.p. 1?0°

(Cannot be recrystallised because

H.3 —-------------- Hex. picrate)
Eton

Harvard, N.D.E.C.lcp., Oct. ’42; 547/3263-

Michigan, Div.8 Int.kep.R.R.C.3} -.arch *43;  SR7/4179- 

picric acid
1,2--------- 1------------------> H.3

in aq, EtOH

Univ.Penn., Div.8 Int.hep.h.R.0.3, March ’43; SR7/4179-

picric acid
H.2 Cl ------- -------------------> E.3
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Para. 174

11,5 (Harvard)

Propionic H.2 (Michigan)
I

EtCO-NH-CIIo ^CK? \

" Clip Ch2

CI’2 CE2 - CH2 

N "" •

1 -Propionanidonethyl- (HC1) -1 -nitrate.

Prom EtOII. m.p. 160° (1st prep.

Harvard) 

"180° or higher" 

(Michigan prep.).

Harvard, U.E.R.C.Rep., Oct. '42; SR7/3263.

HANN
(EtCO)2O '

2 hrs. at 50°
H.5

(small yield)

Michigan, Div.8 Int.Rep., R.R.C.3, March '43; SL7/4179.

, EWO.NHp _ /z-Hex. in propionic acid------------ ------------> II. 5 (63/1) •
CIIoO

HAMM + EtCCIHip + so^-n» > (4C^)
. staxid.

Univ.Penn., O.S.R.D.Rep. 1733, July '43; SR7/43/448.

EtCO. OliCp
Hex. —---------------------------------------------------------> H. 3
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Para, 175

Benzoic 11,2

1 -Bcnzaridcnethyl- (Hex) -1 -nitrate.

From ?Qf aq.EtOh, m.p. 152-159°.

Bristol Res.Rep.96, June '43; A.0.4546.

0.00.0 TO2
Hex. in CHClx----------------------------> Benzoic 4.2.

J 2O-JOCC.

HO. Clip. IT.1.00.0
Hex.mononitrate------------------------- -> Benzoic 4.2.

in HOAc

Univ.Penn., Div,6 Int.Rep. , 4.R. .15, March *4-4;  SR7/44/1236.

In first method of preparation, the yield of Bonzeic -4.2 was

dependant on EtO content of 0401 j.

Pare. 176

Benzoic U,3

1 -Benzami.domethyl-(Hex) -1 -picrate.

From EtOH, ■ l.p. 1.0/-I 4°.

Bristol, Res.Hep. 96, June ’43, A.0.4540.

Benzoic 11,2
alcohol
------------------------ > Benzoic H.3. 
picric acid
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Para. 177

had?:

Hex.-1 :5~dinitrate.

m.p. 162°

Hale, J.A.O.S., 1925, 2754,

2 ecuivs. 7Q' Hl© 3
Hex. in HoO----------------- —---------------

. at C°
> HADI.

Michigan, 0.2.R.D.Rep. 820, 15 Aug. ’42; SR7/2982.

19/ excess 60/ aq.HNO^
Hex. in aq.------------------------- 1-------------------

tcr.q . <"1 5°
(25.5/) 95 yield.

McGill, X.R.6 Prog.Rep. , May ’43; SR7/4435-
in HOAc at 35°

. CiloO + NH4NO3 -------------------------------------> RADII
(as).

Bristol, Hr.Rep. 36, Jan. '44; 1.0.5725. 
70/ aq. H\03

'Bristol, Ros.Rep. 129, June '44, A.0.62^86.
70 aq. Jffi'O-j

IHIACJ.c + aq. CiioO---------------------------------

in HOAc
NH2d:O3 + CH2O

jm:
(97/ yield)

HADN

HADI
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Para. 178

Hexaminc nitrate acetate

Hex-1-nitrate-5-acctate.

Dry at recm temp.

Warming--------- > loss of HOAc ------- > HAMM.

Michigan, Div.8 Int.Rep. R.R.C.12, Dec. '43; SR7/W5O&.

excess HOAc
Hex. + NH^NOj---- -----------------------------5> Hex. , HNOj, HOAc

keep overnight
separates cryst.

.Para, 179

• . II. 26

1 -Methyl- (ilex.) -1 ; 5-dlnitrate.

Product washed with HOAc and ether hut not recryst.

Univ.Penn., Div.8 Int.Rep.R.R.C.5, May '43; SR7/4766.

mo 3 '
11.18 ----------------- ---------------> H.26. 100 yield.

in HOAc
20°

m.p. 130°

(iloO soluble).

(See Univ.Penn., O.S.R.D.Rep. 1733, July '43; SR7/43/448).
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Para. 180

BOX (McGill)

Stabiliser Compound (Bristol)

1 :5-Dimethyl-(Hex.)-1:5-dlnitrate.

ppt. from 70/ HNO^aq + MeOH, m.p. 193° (Bristol)

m.p. 188-189° (NcG-ill)

McGill, X.R.4 Prog.Report, 1 June '43; SR7/':-9O8.

© I 0
Hex. + MellH^ f in IIOAc. Add (EtCO^O, then HMO^.

Start at room temp. Temp, rises to 45*  • Ppt. collected after 1 hr.

(10 g. from 14 g. Hex.).

McGill, X.R.4 Prog.Rep., 1 May '44; SR7/44/

C, H, and N analysis, and suggest structure.

Bristol, Res,Rep. 129, June '44; A.C.6486.

Methylolamine Nitrate ----- ——-—-- ------------------ "Stabiliser compound"
MeOH

CH 0
1 : 3: 5-Trimethyl-(6-ring)______ —---------------------> "Stabiliser compound"

NH.NO, 28/"'
4 3

Then add 70/ aq.
HNO,

G
suggested from 0, H, N and NOj analysis.

probably 1 : 5-d:methyl-(Hex.)-1 :5-dinitrate.

Compound gives a picrate, m.p. 211-213° (l:5-Di methyl-(Hex. )-1:5-dipicrate)

Formula CH, (CHn) ,NO ’> NO3 3 2
1 J x 

compound is

McGill, X.R.4 Prog.Rep. , 1 July '44-; SR7/44/2740.

20 cc, (EtCO^O
H.18 + MeNH,N0,--------------------------------------------> BOX

2 10 cc. HOAc

1g. 0.5 g. at 45-50° for 45 mins. 82/
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Para. 1901
BOX (Continued)
X.R.4 Pro j., C.E.R, Extramural Summary 21, June-Aug. ’44; SR7/44/315&.

lie 2
II. 18---------> 1 : 5-Bimethyl- (ilex.) -1 -nitratc-5-iodide

in EtOII

(m.p. 197-202°).

AgEO? picric
BOX____________ > BOX picrate,

acid 
aq. 
Pt OH

(These reactions are under independent investigation

in Bristol).

McGill, X.R.4 Prog.Rep., 1 Sept. *44;  SR7/44/359&

The picrates made by the 3 methods arc identical (X Rays).
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Para. 181 XII

derivatives ^ej^hylei 

. i®2 - ch2 - cii2 - j,h2

Para. 182 '

EDITA .

no2 no2
i t

Nil - CH2 - CH2 - ife

IT: IT! -Dinitroethylenedi mine.

Ethylcn edinitramine.

m.P. 177-179°

A review of the very extensive and specialised literature devoted to EDNA is out­
side the scope of this work.

Three methods of preparation from ethylene dianine are indicated by Haworth, 
Laribortcn and Woodcock in thoir review. (A.C.5O53), Sheffield, Oct.’A3.

®2~ NHAc

/ z1/ c:.2~ NHAc A

CH2NH2 CH2-NH-C02Et

CH2NH2 CHp-NH-COpEt

\ ch2~nh x 
- I " .co 

CEp-NH '

Para. 183 .

N-Acetyl EDNA

NOo i i-
kc - N -

Toronto, X.R.16, Canadian Exp. Res, 

SR7/AA/17A7.

EDNA + al. CHpO 
+ I®2Ac

62015-1

NO 2
QH2rN< x

J Ao \
W \

c'2° CHg-N C
Ac NHZ(0H

HNO^ GH2-N<N°2
' pycEt Na0H EDNA

I^SO^ CHp-N-S'1’*0*
CO2Et

ch2 - nzN°2 /Co

----------> ’ 'co /
ch2 - N^ / 

no2

no2

CHq — CH2 — IEI

ketramur. Summary, April ’4A;

Ac20
------------------------------------ > N-acetyl EDNA
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Para. 184

N .Hydroxjmietiiyl-ZDLlA

N02 NC'2
HOCH2 - - ®2 - CH2 - fci

N-methylol-N: N’ -dinitroe thylcnediamine.

N-Methylol-EDNA.

Cryst. from reaction mixt. m.p. 127-129°

(Hot organic solvents ------- > EDNA)

Can cryst, from AcMc-petrol.

Michigan, O.S.R.D. Rep. 820, 15 Aug. ’42; SR7/2982.

Sheffield, Rep. 41, Feb. ’44; A.C.5995.

aq. CH20
EDNA---------------------------------- > Methylol EDNA.

100°

(Characterised in Sheffield as morpholine derivative).

(From EtOAc, m.p. 128-1J00).

Toronto, X.R.16 Rep., 1 Sept. ‘44; SR7/44/.5158.
qO

EDNA + aq. CH20 + N02NH2 r methylol EDNA 67)1.

(The NH2N02 is not necessary for this preparation).

Para. 185

N;N*-Bismethylol-EINA

no2 no2
H0CH2 - N - CH2 - CH2 - N - CE2 - OH

Sheffield Rep. 41, Feb. ’44, A.C.5995.

Not isolated from EDNA + CH20 aq. but:-

Dimorpholine derivative isolated; m.p. 170-171°(from EtOAc).

Toronto, X.R.16 Rep., 31 Jan. ’44; SR7/44/984, considers this compound as an 
/

intermediate in the preparations on pp, 186 to 190.

e.g. the preparation of Homo RDX.
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Para. 1 86

N: N* 1 * * -3 is ( ac e toxyme thyl) -EDNA

1 • 3-Td ace toxy*-^: 5:7-trinitro-2;5:7~4'riaziC'ctnne

N02 N02 N02
< » t

AcO - CH2 - N - CH2 - CH2 - N - CH. - H - CH, - OAo,

1 2 3 4 5 6 78

m.p. 98°

Ppt. from AcMe by Petrol. '

Toronto, X.R.16 Rep., 3'i Jan. ’44; SR7/44-/984.

MethyJene4bis-(3:6-dinitro-1 :3 • 6-<rla7.acy"loheptane) ( sup. 1 90)

III. NO, 
__Z__ ___________ above coiipd. + ’’homo RDX" 

/iCpO
HNOj (See p* ‘l88')

Separation by fructiona’l. pptn.

NO2 NO2

AcOCH2 - N - 0H2 - CH2 - N - CH^Ac

From EtcII - Pe »rol. m.p. 83°.

Toronto, X.B,-i6 Rep., 1 Sept. ’44; SR7/44/3158.

EDNA + aq. CHpO + NHjM'p

(fie NHpNOq is not 
necessary for this 
preparation).

15 Ab20 

start at 25° 
let temp, 
rise

N :N’ -Blsacctoxymethyl-

EDNA. 35??.

(Called "bis acet oxymethylene EDNA" in Canadian Rep. .

AcpO
EDNA + 2Ein0o --------- ----------> Bisacetoxymethyl-EDNA.

Z aq NaOAc; 65°;
1 hr. Stand
for 12 hrs.
at 25°

Para. 187 . . . '
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Para. 188

Homo-RDX

He^ta^RDX

N02 
t

N \
oh2^^ 6 ch2

uN-NOo 
I

0H2 3 CH2

NO 2

1 :3’»6-Trinitrocyolo-^ :5*6 —triazaheptane.

Ppt. from Aollo + petrol m. p. 165°

Toronto, X.R.16 Rep., 31 Jan. ‘2(4,

l.fethylene-bis-(3:6-dinitroc’ ilo~1 :3s6*triazaheptaiie)  (see.p. 190)

20 Doles ‘__________________nomo RDX.
HNOj "
at 0°

Also i*rom  same starting material, using

UII^IJO + As,0 + UNO ■--------------------- 5» Homo RDX + • .

1 :8-Diace toxy-2:5 • 7“trinitro-2:5 • 7-triazaoc tane 

(see p. 187?

Para.18g

3:6-Dinitro-1 *~mc  thylcyclo-1 :3 • 6-triazaheptane

no2
N 

5CII2 6 ^7ch2

PT-GHS 
I ?

^GH2 2CH2
\ 3 //

IT

NO 2

' From EtOAc, m.p. 15?°

Toronto, X.R.16 Rep., 31 Jan. *2(4j  SR7/'r4/982(..

EDNA + aq. CHo0 + CH_NHO
2 y

above compa. in 8^5 
yield on EDNA 
(presumably via
1 :4.-Bisriethylol“EDNA)
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Para,190

Nethylene-bis-‘( 3:6~dinitrocyelo-1 :3«6-triazahcptane)

NO2 NO2
t t

. N ' 1 N
ch2 ' CKo ch2 • ch2

N - CH 2 “ N
M2^n_^-CH2 0H2_k^CH2

1 t
NO 2 NCn

m*p.  205°
Fpt. from Aclle by petrol.

Toroi.to, X.R.16 Rep., 31 Jan. ‘44, 3R7/W984.

EDNA + CEIgQaq.

methylenc-bi3-(3:6“dir.itrocyolo-1:3:6-triazalieptanu) 

63 per oent yield on EDNA.

Fara. 1 90A

43NO3

2CH20

3 s 6-Dinitrocyclo-1 -czay3 • 6-diazaaeptane

Homo-Oyoloimtc Oxide

NOo

N
CHp^ XCH2

0 1
• cn2 ch2

XN /

no2

Fron. AcKe - petrol. m*p.  154"^. 55°

Sheffield, Rep. 41, Feb. >44j A.0,’5995. 

heat ,
• Ketliyl°l”FDi.A-----------------------> above oompd.

5 g. 14C"I45°, 1 0.9 g.
■ . hr.

Toronto, X.R.16 Rep., 1 Sept. >44; SR7/W3158.

EDNA + aq. CH20 

(+ rn^io^)

----- above oompd. 
25° 2$

and add 15
AopO, digest 
at 165° (20 mins.) 
and dilute.
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Para. 1 91

1:5~Dir.itro-3: 7-end.oc thyl one-( Bering)

n.p. 140°
Prom AcMe.

Toroi.to, X.R.16 Rep, , 31 Jan. ’4A-J SR7/-1-4/934

Solution of NH2.N02 

in GH2O aq

MI20K2CH2rGi2 1:J—uinitro-J;7~ 
endoc thylcnc-8- 
ring.

yield.

OKA

"Octalfiethylcne tetrarine "

(1 :7)“(3:5)“Or (1 S5)“(,3l7) - Bisendocttiylew-(8—ring).

m*p.  196°

Bischoff, Ber., 1898, 31, 3254.

Cornell, Div,8 Irt.Rep.R.R.3.16, April ’44, SR7/m4/1543.

Ethylenec1 iaminc + 3H20----------------------- > OKA.
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XIII

Para. 193
DERIVATIVES OF TRIKETITYLEIE DIAIIIKE

I£Io ” ®2 “ ®2 ” ®2 " ^2

Para. 194

TMDFA 1102 1702
t t

NH - CH2 - CH2 “ CH2 - MH 

Trinetliylene dinitramine. 

N: IT' -Dini trotrimethylenedianine.

Cryat. from EpO cr (ether + XeOH + n.p. 67°

, • ■ ' petrol)

Franchimont and Klobbie, Rec.Trav.chin., 1888, J_} 347. 

Michigan, O.S.R.D. Rep. 820; 15 Aug. * *42;  S37/2982. 

Sheffield, Rep. 41, Feb. ’44, A.0.5995. 

KH.002Me MO2-H-OO2MC NHNOp

II02 no2
! t

• HOCE2 “ IT “ gi2 “ ®2 “ ch2 - IT - CH20H

■ . . Cryst. from rifectioji mixture, m.p. 88*-92°.

Sheffield, Rep. 41, Feb. ’44; A.0.5995.

TMDNA + warm aq. CHpO------------ > N:N ’-Bisiiiothylol-TMDTIA.

Dimorphcline derivative (from EtOAc), m.p. 1JO-1320.

[CH2]3 --------- ----------------» |ch2]3 [®2.l 3

UH.OOplie iK^-IT-COpMe MHHO2

Para. 195

N: N ’ -Bisrnethylol-TLZDNA
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Para, 1 % xrv

DERIVATIVES OF TROGER’S EASE

Para, 197

Troger, J.prakt.Chem., 11387, [2(| J6, 227.

Spielman, J.A.C.S., 1955, 57, 5^3.

aq. CH20, aq. 1101, 

20 days room temp. 
Then made alkaline 
with NHjj and steam 
distilled.

Troger's Base

Troger's Base gives a picrate (from EtOE), ra.p. 186-9°.
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Fara. 198

’’Dinitroso - Troger’§ Base”

1 :5*"Dinitrcso-(5:4)~(7:8)-Bis(l  ’-methylbenzo-4' :5')cyclo-

1 :5-diazaoctane.

From HOAc or /CH? m.p. 254-5°

Troger, loc. cit. see p. 197

Spielman, loc. cit. see p, 19/

Troger’s Base ■ 
in dil.HCI

KaNO2
Dinitroso derivative.

Pa^a, 1 99

’’Diacetylr-Troger' s Base

Ac

xAc

ppt. from HOAc by H2C. m.p. 286-8°

Troger, loc,cit. ’see p. 197

Spielman, Ice,cit. see p, 197

AcpO
Troger1s Base toil di-Ac derivative.
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Para. 200

From $CHj - EtOH, m.p. 290-1c

TrSger, loc.cit. sec p. 197

Spielman, loc.cit. see p. 197

$0001
Troger’s Base in --------

pyridine
-> Di-$C0 derivative.

62015-1 129



Para. 201

nisceljNu sjn, s/ aides o? uncertain constitution

Para. 202

"iiethylolamine nitrate"

© 19 . . ® 7 ©
Possibly a mixture of H0CH2“I«H3 ' NC3 ♦ (H0CH2)2^2 J ^3

■ (Hoci^/jik । $0'3 + gh2(%3 [^3)5

Bristol, Res.Rep.129, June T44) A.C.6486

CIIoO + solid NHj^NO^ clear liquid "methylolamine 
nitrate"

Paras.201, _2Q4

F.SJ

Probably 0— CIIo\ 
®2 1 :

^7

NO2

'.T
5 0II2

NO2 .

Prow AcMe

3:7-Dinitrocyclo-1 :5-dioxo-2 -.4:6 :8-tctramethylene-3:7-diamine
m.p. 259-264° (Penn. State ).

263-264' (Toronto).

Pent..State, Div. 8 Int.Rep.R.R.C.4, April ’43; SR7/4180.

hex. + ^-’03 + HNO3 _2±a 2—liflL/l.li.____
60 pts. 75 pts.

Penn.State, Div. 8 Tnt.Rep.R.R.C.11, Nov. ’43; S17 AA/70. 

. Hi;03, 1^41103 at 30°; keep at 15°-20°

for 168 hrs., then drown out.

P.S.1.

P.S.1.

NO 2 
«

Analysis suggests (Ciin - N - CH2 “ 0 )

Toronto; U.S.A.-Canada-RDX Committee Meeting, April

aq. CII20

14.5 g./m.Hex.

’44; SR7/W1594.

ch2(nhno2)2 _____

MEDIA.

IJ02 N02

HN - CIi2 - N - CH2

NO 2

0 - CH2 - N - C1I2

white amorphous material, 
probably having constitution:-

NO 2

- N - CH2

N02 NO2
t !

-OCHn-N-CHo-NH

- 1

Toronto, X.R. 16 Project, Canadian Exp.Res.Rxtram.Summary 20, Jiay-June V+4, 
SR7/W2426.

Regard (1) Above compound = P.S.1 and
(2) above constitution as wrong.
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Para. 204
F ,S .1. (Continued)
Toronto, X.1'6 iroj., PJDX Committee (U.S.A. 2nd Canada) Meeting 26 May, '44; 
SR7/44/2801 .

Sugge st formula CTI20N02

N
ck2 ch2

i 
I I

NOoOCxio"' ' ' CH2 ' '''CH2ONO2

Toronto, X.R.16 Prog.Rep., 1 Sept. *44;  SR7/44/31 58, abandon above and suggest 
much more likely structure, 3:7-Dinitrocyole-1 :5-uioxo-2:4:6:8-tetramethylene- 
3:5-diamine.

6nh.no3
HAHN'-------------------------- ------------------------> P.S.1. (l6fj.

9.5 HflOj; 7o° for , 4., ACES DPT by neut. of ao.168 hrs. k x
filtrate).

NJ-I2N02 + 2CH20 ac. at 0°, then evnp. at 12 mm. and heat at 

100° at 12 rm.------------> P.S.1.
(W).

oNHpNOzt 10 hno3
DPT------------ —------------------- -------- > P 8.1. (1O6).

■ 50° for 5 mins.
11 for 11 lays.
Drown.

Para. 205

C24.H1ON6O7

"Methylol-PCX-nitr ite "

Probably •
U02

I
. N

CH2 3 cu2

I® i no2
K1

no2^ ch2 ch2ch

1:3-Dinitro-j-methylol-(o-rLng)-5-nitrite.

From reaction mixture, m.p. 168c.

Bristol, June Dr. J. K. IT. Jones, private coninunication.

Cl .CH20IIe
Nitro so - AH---------------------------- > C^H^Q-TgOy.

(Diniironitro so-
(6-ring))
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Para. 206

1 :3:5-lr i(X)-2:4:6-lr io(tn ichlorome thyl ) - (C-r ing )

C15C

X 
f

' CH2 • 3

X 7^; ch ' ,x

•

CC13

X = COeEt, m.p. 143°.

X i CHO, m,p. 193°.

X = Ac, • m.p. 207°.

X = COj£, m.p. 142°.

The compounds prepared by lloschcles, Per., 1 C>91, 24, 1803, from " chlornl- 

ammonia" and recorded as Cl^C-CH-N-X probably have the above constitution.

Para. 207

"Bristol Chloro-Compound11

From EOAc. m.p. 218°.

Bristol, July '44 (2)r. J. K. N. Jones, private communicut ion).

' XOOCI on Ilex., pH 1.5 --------compd. (/CO-N-CII9 )x

(sol. in MeOH)
+ Cl conta 5ning 
compd. (insol. in HeOH).
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Para. 208

1;3:5;7-Tetrabenzoyl-(8~ring) ?

/CO

N 
CH;^

CH2 x . 00/

CH2

/CO CH2---- N •

CO/

N

From Me OH. m.p. 225°.

Bristol, July '44 (Dr. J. K. N. Jones, private coimunication).

/C0C1 on Hex. at pH 1.5 above compd. +

chloroconpd. sepd. 

by MoOH extrac­

tion, which, 

dissolves above
compd.

Not tri/C0-(6-ring).

Certainly analysis fits (/CO-N-CH2)x.

From M.W. in camphor, x = 2.
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Para. 209

"Hexaethylidenetetr amine " 

or Tricrotonylidenetetramine

C12H?4N4

CHj 
t 

CH^ 
CH? NH

I I 
^CH ,CH^

HIT ^^2

CH CH CH
CH^ ^CHf^ ^ITHX XCH5

(Kudematsch, Monatsh',, 1900, 

21, 137).

Cryst. from H2C (+ 3H2O)

m.p. 96°

Wurtz. 5 Comptes rondus, 1879, j38, 1154:

(Delepine, Comptes rendus, 

1907, 144, 855: Hull.

See.’’him., [4], 394.)

Loses 3H2O and solidifies, 

at 100°. m.p. (anhydrous) 
102°. '

Bull.Soc..chim., [2], 34,486.

Hlh aq
CH5-CH=CH-CHC----------------------------------------- > C12^24^

sealed tube 
or ' . " 1oqo

. OH 
/ •

CH5-CH-CH2-CHC------------------------------------------>
at 18C°

Kudernatsch, loc.cit.

ch3 ^nh^
CH' CH-CH3 ra3 aq

^2 | | ^h20 ------------- - -----------------> ^2^21^
IIH ITH ' at 130°

OK 
t

CH3

(See Bristol Res. Rep. 134, Aug. *1,4;  A.C.6871).

62015-1 134



I
Para. 210

G 12^21 ' 4^ '

Probably
CHjj

ch j;o
CHo "N ''
'I IITO 1

\ CH 
N '"CH?

I I 1
^CH CH ,CH

CH} CH2 II X CH}

no

m.p. 210-212°.

Kudematsch, Monatsh., 1900, 21, 137.

Delepine, Comptes rendus, 1907, 144, 855.

C12H24N4 --------------"72,------------------ * C12H21 M110)3
nu i

(either by Wurtz 
or Kudematsch prepn)

Bristol, Res. Rep. 134, Aug, *44;  A.C.6371: checked preparation and analysis,

Para. 211

G12H21N4C13

Probably

Cl

Detonates at 70°.

Dclbpine, Comptes rendus, 1907, 144, 855*

NaOCl
G 12^24^4----------------- c12h21n4 C13
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Para, 212

H.4

See Univ .Penn., O.S.R.D.Rep.1733, July '43; SR7/43/448. 

ale. KOH
H.2 --------------------------------------------- ■> H.4

then picric acid(See p. 170)

HA is probably a mixture of H.3 (See p. 173) and potassium picrate.

Para, 213

H.9

m.p. 233-238°.

Harvard, N.D.R.C.Rcp., Oct. ‘42; SR7/3263.

H.8 —

(See p. 141)

HNO^ - Ac^O at 

0°—3 25°
H.9

H.9 is very probably a mixture of intermediates in the exchange of 4 Ac of H.8

for the 4 NO2 of HMX. (Univ.Penn.O.S.R.D. 1733 Rep., July '43; SR7/43/448) .

Para. 214

H.11

m.p. 225-244°.
’not identical with H.9*  .

Harvard, N.D.R.C.Rep., Oct. ‘42; SR7/3263.

HNO3
H.9 ------H.11 (looks as if one > N-Ac gives one/IT-NOp).

(See p. 213)

H.11 is probably a mixture like H.9, but richer in NO2 groups, 
(Univ.Penn.O.S.R.D.Rep.1733, July '43; SR7/43/448) .
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Para. 215

H.13

’an intractable oil'.

Sec Univ .Penn.O.S.R.D.1733 Rep., July *43;  SR7/43/448.

H.6 in 

chci5 
(See p*  151)

AcOMb; reflux and drovm

•with ether

H.13 ------—> a picrate similar to H.3 (p. 173) but probably not 
identical with II.3.

Para. 216

11.14

H.6 P.

n.p. 164-1 65°.

Univ JJenn., O.S.R.D., Rep.1733, July ’43; SR7/43/448. 

EtCH
H. 6------------------------------------- > H. 14

z picric acid
(See p. 151)

C and H analysis indicates that the compound is not a simple picrate of H.6, 

fragments of H.6 plus picric acid: Found, C, 35.5; H, 3.5; 

1 .2^, 

picric acid 
4---------------------------- > p.S.2

Q i (3
(Me - (Hex) | picrate)

but is derived from 

picryl, 74.6; Ac, 1

(Compare

WT ------

(See p. 1 66) .
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Para. 217

H.15

’a solid* .

See Univ .Perm. O.S.R.D.1733 Rep. July *43;  SR7/43M8.

AcONOg
H.6--------- ---------------------------- > H.15 in small amount,

in "boiling CHOI, ,
(See p. 151) 9

Hight be a nitrate analogue of H.13. (p. 215). Hot investigated.

Para. 218

H.22

From HCAc, m.p, 181-182°

Univ«Penn<, , Div.8 Int.Rep., R.R.C.5, May *43;  SR7/4766.

1 mol ACONO2
H.18 - -------------------- - ------------ ■> H.22 + small amt. DPT.
, x at 18° , „ .
(7 g.) (1 .8 6.)

(See p. 167)

Structure still unknown, Univ.l‘enn., O.S.R.D.Rep.1733, July *43;  SR7/43/443

Para. 219

H.27

Ppt. by HpO from reaction mixture.
o 

m.p. ca 140 .

UnivJ’enn.Div.8 Int.Rep.R.R.C.8, August *43;  SR7/43/391.

Hex. in HCAc +
3 moles A0ONO2 

------------------
1 nole NH^NC^

H.27.

Not stable and not yet purified.

62015-1

Constitution still unknown, Univ.Penn., Div.8 Tnt.Rep.
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Para. 220

McGill X.R. 4 Prog. Pep or t, June '43; SR7/490o.

Repeat PCX preparation (p. 180) using NH^NOj for MeNHjjROj ----

unstable low melting material, soluble in Adie, called L.M.X. 

(9 g. from 14 g. hex.).

Para. 221

I.S.X.

m.p. 15^-15S°.

McGill X.R.4 Prog .Rep. June ’43; SR7/4908.

■ ' boil acetone
L.M.X.(5.5. g.)---------------------------------- > CH2O + l.C.X.

solution
(2.5 g.).

I.S.X. insoluble in Adie, Ph.H, ether, dioxan, McOH, EtOH, CHC1 .

Para. 222

McGill compound

lash with ether. Yellow viscous oil.

McGill, X.k.6 Rep.; 1 Feb. '44; SR7/44/578.

pyridizia,, add at 20°
PCX ---------------------------------------- => filtrate = yellow oil.

and cool to -40°;

filter at < 0°
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I arg. 223

EDX

White amorphous solid. m.p. 225°.

» •

EDX Committee (U.S.A, and Canada) Meeting, 26 May *4-4;  SR7/44/2801:

(Toronto, X.R.16 Rep. 1 Sept, ^4; SR7/44/3158) .

Ross Reaction
25°

19 hrs.
18$ EDX.

+ 18$ H?T.

+ 1.4$ TEX.

+ 5*2$  RDX(B).

25°, run at 95° 
for 1 hr*, cool, 
drown and neut. 
to pH.6.

EDX(A), m.p. 281-296°. 

(C11H24N15°16).

EDX(B), m.p. 232-234°. 
(c3h6n3o4^.

EDX(A)

(+ TEX)

Para. 224

Hex, Ethiodide By-Product

From MeOH. m.p. 154-15■

Univ .Penn .Div. 8 Int.rtep. R.R.C.10, Oct. ’43;

Hex. + EtI
toiling

HeOH

SR7/43/925.
first crop 

Et - (Hex) m.p. 141-3°

second crop m.p. 154-6°

(See p. 167) .
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Pern, 226 XVI
MELTING POINT IDZITIFIOATIOIJ LIST

The "melting-points" recorded for many of the compounds in the Hcxamino ■*  r'HX 
series are decomposition points and are, to some extent, functions of th® rate of 
heating. Moreover, it is not always clear whether reported m.p.1 s are corrected 
or not*.  Nevertheless, the melting point of a member of the series, determined 
in the usual way, is often a very useful guide to the identification of the 
Compound.

* It is obviously desirable that recorded melting points should be corrected by 
. standardisation of the thermometer and for "e.morn .nt column error". The use 

of the Thielc-Iiershberg m.p. apparatus (lnd.5ng.Qhcm. (Anal.) , 1956 , 8 , 307) 
with short range, Anschutz type, thermo.ctors, is 'go be recommended.

A list is, therefore, given of the corroounds treated in this review, in 
order of rising melting point. The arrangement is in three columns and is such 
that one may read off the m. p. , the description of the compound, and the paragraph 
of the review dealing with the compound.

Melting points listed with large ranges, and marked’with an asterisk, 
indicate that the given substance melts (or decomposes) fairly snarply at some 
specific temperature within the range, this temperature being a function of the 
rate of heating.

Melting points listed with short ranges (and not marked by an asterisk) 
indicate that the substance melts over the range in question.

The following compounds are liquids at room temperatures.

Boiling point 

(<«
Designation of Compound Para.

4u°/15 mm. P.1 8

85°/'760 mm. T e t rar ic thyl- (/—cha in) 45a

89°/9 ran. P. 2 9

950/35 rnra. Nit ro soparaldimine 1 20

115°/15 mm. Methylene bis piperidine 45a

155“156°/12 mn. Bisaoetoxymethylnitiramino 15b
I

166o/760 mm. 1 :3:5 1 ri:. thyl- (6-ring) 111 I

1 66—1 69°/76O mm. TE.D 40a
i

— N; N' -B i s e thoxyne thy 1-L2EDNA 34

— Dimethylethcr of MEDNA 29

— H.13 215 I
LMX 220

— Methylolamine nitrate 202 •

McGill compound 223
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Faro.227

Solids at room temperatures

A. Melting, pints up to 100°

Melting point.' 
(°c)

Designation of Compound Para.

38 Methyl nitramine 12

43 Thialdine 122

51-2 DINA 16

54 ■ ’ Methylolacet amide 19

57 Dime thylnitramine 13

59-60 Bisnita-oxyraethylnitramine 15a

63 Diacotyl-MEDNA 29a

67 IMDNA 194

68-72 Bismethylol-i EDNA 30

70 Trimethylcyclo-1 -thio-2:4:6-trimethylene- 122

3: 5“diamine: 2X^0

70 
(detonation)

C12li2l¥13 211

72-75 Nitramine 11

78 Diohloro-(r. I.) 149

78 Iriohloro-(6-ring) 108

79-80 Bistoethoxymethyl-MEDNA 33

80 Biseth.oxymethyltrinitro-(5“ohain) 69

83 Bisacct oxyme tl iyl-EDf TA 186

84-6 Morpholine derivative of 1 ethylmethylol- 14

nitramine

85 2:4:6-±rimethyl-(6-ring) 113

87 H.32 61

88-92 Bismethylol IMDNA 195

94-96 H. 31 60

96 C12fI2zA-3H2° ' . 209

97-9 Cyclonite Oxide 118

98 Diacctoxytrinitrotriasaoctane 187

98-99 PCX (hex) 95

98-101 cox

99 Ni+rodicyolphexyl-( 6-ring)-------------- — — ----------_____------ -------- .. - - 104
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Paras.228, 229

(□) Melting .•■oints 100c-150°

Molting point 
(°C)

Designation of Compound
1

Para.

102 Tricart:cthoxy-( 6-ring) 110

102 MSX-Mo (II.25) (Univ. Penn.) 55

102 C12K24N4 . 209

102 2ATX: AcMe 66

103 IffiDNA 25

103*4 TEX 32

104 "104" 67 '

105-6 -tris( trichloroi.icthyl)-( 6—ring) 116

105-6 Trinitroso-(6-ring) 106

107 "107" 68

108 1 :7-Dinitro-3 * 5“dinethyl-(8-ring) 138a

103-110 lie thy lo lb enzamiae 20

109 Nitrodibenzyl-(b-ring) 105

109-110 I.IiX-Et (H.24) 56

114 Dinit roe tlioxymethy-l—( 6—ring) . 102

114-115 NSA-ile (H.25) (A.R.D.) 55

115 EtiK 134

11 6 Pur ,'urylideneni brar.iine 23

118-117 11.33 ■ 62

120 P.2.HX 132a

124 Dinitrodimethyl-( 8—ring) 138

125 M3X + BSX mixture 52 & 65

oa 125 Diahimonium salt of 1EDNA _ 27

127-9 MethyloI-EDNA 134

128 Dinitromethoxymethyl-(6—ring) 101

128-130 Morpholine deriv. of Methylol-EDNA 184

1 28-130 Nitroso H. 1 9 155

129 Dinitro-(5—chain)nitrate 47

129 Tert, butyl HX 135

130-1 CMX 49

1 30-2 Dinorpholine deriv. of Lismothylol-'fMDNA 195

131 Methylene bisurethane 44
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(^) Melting points 100o-150° (Contd,)

Melting point
(°C)

Designation of Compound Para.

135 H.17 152 .

135-4 H.28 . . 58 :

134 Eis(n-nitrobenzylideneamino)-(p. T.) 150
■

134-5 Bisnethyloltctranitromethyl-(?-chain) 82b -

135 H. 6 picrate . 152a
•k

135 H.29 168 •

135-6 Trogcr’s Base 197
*

136 Methylol-PCX (P3a(a)) ' ~ 100 •

136-8 Hex. nitrourethane . . 162

136-9 ISX nitrate 54

133-9 MeHX • . 133

139-140 Tris (salioylideneamino) - (6-ring) • 107

140 Dinitrocndoothylcne-(S-ring) . 191

140-2 OFX . • 57 ‘ ~ -

_oa 140 K H.27 219 _ • -

141-3 Ilex, ethiodide 167
•

142 Methylene bisfomamide 35 •

142 1:3:5-Tribenzoyl-2:4:6—tris(trichloro- 206 -•

methyl)-(6-ring)

142-3 H.19 154

143 1:5:5-Tricaroetnoxy-2:4:*-Tris(trichloro- 206

methyl)-(6-ring)

145-7 CSX 70 •

147-152 1SX + II. 28 mixture 53, 58, 59

- •
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* Paras. 230-232

(o) nelting points, 150-200°

Lielting point

. (°c) Designation of Compound Para.

150 Chloralbensamide 21

150 h.26 179

' 150-1 Dinitrodibcnzyl-(8—ring) 139

150-5 3 Tris (trichloromethyl) - ( 6-ring) 116

154 ATX (NBSX) 66 .

154-5 Dinitrooyclooxodiasaheptane 190a

154-5 Unidentified by-product in Hex.ethiodide 167 & 224

preparation

154-162 Crude Methylene bis(dinitre-(6-ring)) 104a

155 MSX (E.21) 51

155-6 USX 63

156 TAX 98

. 156-7 EH 132

156-8 ISX 221

157 Id. 1 6 (VffiX) 82

157 H.8 141

157-8 Benzoic H.3 176

158-9 Benzoic H.2 175

158-168* HAHN 159

159 Dinitromethylcyclotriazaheptane 139

160-180* H.5 ’ 174

161 Trinitrosotrimctliyl- (6-ring) 114

162 ’1ADH 177

164-5 11.14 (H.6P) 216

165 . Hono-HDX 188

166-7 . . Bis«thoxymethyltetranitro-(7“chain) 81

166-8 Hex. ethopicrate (P.S.2(Et)) 169

168 Nitroso-POX 96

168 ' Methylol-POX nitrite 205

168-18J* H.2 170

169 Ethylidene bisaoetamide 38
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(c) Melting points, 150-200° (fontd.)

Melting point 

(°C)
Designation of compound Para.

170-1 Limcrpholine derivative of bismcthylol- 185

EDNA

175
(leaves residue)

Dinitroendoethylidene-(8-ring) 147

175-185 Trinitromethyl-(6-ring) .. 115

177 0-urethane of methylclbenzomide 20

177-9 EDNA 182

178-9 Hex. picrate 160

180-1 H. 6 methiodide 155a

181 QNX . 136

181-2 H.6 methonitrate ■ 155a

181-2 H.22 218

182-3 Bismethoxynethyltetranitro-(7—chain) 60

182-3 Methyloldibenzoyl-(3-chain) 41

187 AcAn 76 .

187 Tris(benzamidomethyl) amine 22

187-8 Ethylidene bisbenzamide (also given as 42

imp. 202-4°)

188-9 H. 201 172

188-9 Troger’s Base picrate

188-9 BOX (stabiliser compound) McGill n.p. • 180
(Bristol m.p. 193°) .

190 H.3 173

190 H.18 (H.20) (II. l) 164

190 Hex. methiodide 163
190-200 Crude DDX(b) 85

191 H.6 (DAPT) 151
192 H. 23 156

193 Triformyltris(trichloromethyl)-(6—ring) 206

193 BCE (stabiliser compound) Bristol m.p. 
(HcGj.ll m.p. 188-9°)

180

' 193 Dimethyl-(PT) picrate • 153
196 OMTA ■ 192

197 H.7. 36

197 Hex. styphnate ■ 161

199 II. 6 methopicrate 155a
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Paras, 23J-2J1

(D) Helt inp, joints over 200°

* Melting point 
(°c) Designation of Compound Para.

200-5° Crude 2DX ' 85

202-4 Sthylidene blsbenzaiuidc (m. p, also given as 42
• 187-8°)

- 203-6 DPT 145

201-5 106 ■ ■ 78

201-5 Pure HEX 85
* 205 Methylene-bis ( dinit rocyclotriaz.aliep tanc) 190

* 207 B is (oinnamyliaeneamino)-(PT) 150

• 207 Dinitroso-(p, T. 148

207 Triacetyltris(tricnloromcthyl)-(j—ring) 206

210-2 210

• 210-5 P.3.2 166

211 -2 "Stabiliser compound" picrate (3CX picrate) 180

• • 213 Bis(salicylideneamino)-(?.T.) 150
•

218 "Bristol Chloro Compound" 207

• 218-20 H. 10 37

21 9-230 MEDNA-CIIo0 polymer 34a

* 220-1 Tribenzoyl-(6-ring) 109

220-230 P.S.1 Toronto n.p. (Penn.State m.p. 259—64°) 203

224 Nitroso-H. 6 140

224-5 qdk (sex) 130

224-6 Methylene bisbenzamide 40

- 225 SEX 223

225 Tetrabenzoyl-(8—ring) (?) 208
vt « 225-44* H. 11 214

1. 226-7 3 i s(b en zylide ne amino) - (P. T.) 150

232-4 edx(b) • 223

233-8 n. 9 213

236-43* 1JNX 129

। 244 EMTN 74
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Paras.233-235

(d) l.ielting points over 200° (Conti*

Melting point
(°3) Designation of Oonpoujad Para.

254-5 "Dinitroso-^Troger1 s Base " 198

257 H.1 2 137 ’

257 Trichloroethylidenebisbenzamide 43

259-64 P.3.1. Penn, State vi.\ . (Toronto in.p. 220-30°) 203

266-7 Tribenzoyl-(5-chain) 71

281 -2 ffi.K 124

281-296 edk(a) 223

286-3 "Diacetyl-Troger’s Base" 199

293-1 "Dibenzoyl-Troger1s Base" 200
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The follovdng solid compounds have been isolated, and are discussed in the 
review, but, for the reasons indicated, the melting point data have not yet been 
recorded.

Oompound Behaviour Para.

Acetyl-EDNA Mo data yet ' . 183

Bismethyloltetranitro- 

(7-chain)

Not yet specified; coiupd.

unstable

75

Olilorctrine thylcyclo dioxo­

trimethylene.imine

Very unstable, deflagrates 

on drying

121

Diace tyltrichloromethyl- 

(3-chain)

Sublimes 59

I-1.15 No data yet 217

Hexamine Sublimes 158

Hex:nitrate:acetate Decomps. on warming

------- > HAHN

173

KoAcAn No data recorded 73

x^ssx No data recorded 43

K CHK No data recorded 50

MEDA salts r lygrosc. and decoiip. by

H2O (dinitrate deflagrates)

45

Lethylcnebismorpholine No data yet 45a

Trinit ro-(8—ring)-*nitrate No data yet 126
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Faras,236-237 XVII

MOI'THLY INTERIM. REPORTS TO DIVISION 8, N.D.R.O. of O.S.R.D.
. * 7

- "Stud.ies on RDX and. Related. Comaounls"

These reports, covering the chemical work carried, out in the U.S.A., have 
the (U.S.A.) designation R.R.C. , followed by a serial number. The British 
"S.R.7" numbers are:-

R.R.C. No. Date SP.7/ No.
♦

1 Dec. ’42 to Jan. >43 3748

2 Jan. to Feb. '43 3867

3 Feb. to March ’43 4179 -

4 March to April ’43 4180 -

5 April to May '43 4766 •

6 May to June '43 4879

7 June to July '43 43/197

8 July to Aug. '43 ' 43/391 *

9 Aug. to Sept. '43 43/924

10 Sept, to Oct. '43 43/925

11 Oct. to Nov. ’43 44/70 •

12 Nov. to Dec. '43 44/508 - *

13 Dec. ’43 to Jan. ’44 4+/915

14 ‘ Jan. to Feb, f44 44/952 •

15 Feb. to March *44 44/1236

16 March to April '44 44/1543

17 April to May ’44 44/2047

18 May to June '44 44/2254

19 . June to July '44 44/

20 July to Aug. '44 44/2835 -

21 Aug. to Sept. '44 44/3207

22 Sept, to Oct. '44 24/3502
«
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Jaras'. 238-239 XVIII

CANADIAN ZgLOSrZS RESEARCH EXTRAMURAL SUMMARIES

(Research Projects of the Research and Development Sub-committee, 
Associate Committee in Explosives, Rational Research Council, 
Canada).

These give a clear review of the Canadian work and though, in the text of 
this Index, reference has been mdde rather to the University Progress Reports, 
the Extramural Summaries are probably the best means of tracking down work fcr 
which the direct Progress Report reference is not available. ’

Canadian 
Serial No.

Date SR7/ No.

3 March to June ’42 2349

4 June to Nov*  *42 3608

5 • Nov. to Doc, ’42 3719

6 Dec. to Jan. ’43 4309

7 Jar. to Feb. *43 4032

8 Feb. to liar cl i ’43 4312

9 March to April '43 4546

10 April to May ’43 4547

11 June to Sept. ’43 43/774

12 Sept, to Oct, *43 43/848

13 Oct. to Nov. ’43 43/1148

14 Nov. to Dec. ’43 44/155

15 Dec. '43 to Jan. ’44 44/

16 Jan. to Feb. *44 44/679

17 Feb. to March *44 44/1376

18 March to April ’44 44/1747

19 April to May '44 44/2112

20 May to June *14 44/2426

21 Juno to August ’44 44/3156
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Fara, 240 . xe;

U*3.A.  and Canada POX Committee Meetings
*■

and the S$7/numbers of the -The dates ci*  the meetings 

reports covering the meetings

since September 1942 

ar®

Date of meeting SR7/numbcr ,

■ 4 Sept. '42 3319 *

1 Nov, '42 3440 .

19 Doc, '42 3665 .

10 April '43 4306 .

3 June '43 • 4956 ’

7 Aug. r43 43/210

30 Sept. '43 43/1059 _

4 Doc, '43 44/299

5 Feb. '44 • 44/765 - ‘ '

1 April '44 44/1594

26 Kay '44 44/2801

9 Sept. '44 44/ *
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■Paras. 24*1  - 260 :zx

L’DEX

This is a "Subject-Index". Each compound is listed under

(a) its "initial-designation";

(b) its popular cr trivial name;

(c) its short systematic name.

It nay be desirable to repeat that the "short systematic names" may be 

converted into the "full systematic names" by the following list of 

equivalents.

(3-chain) lin-2-methylene-l :J-diamine ss - cTIo - IfHg
1 2 3

(5-chain) — lin-b: 2p-diinethylene-“1 : 3:5_triamine

EH2 - CIf2 - Nil - Cl-I2 “ NK2

1 2 3 4 5

(7-chain) ~~ lin-2:4:6-trimethylcne-1 : 3: 5:7-tetranine

= Iii2 - Clio - KH - cn2 - NH - Ch2 - MI2

1 2 3 4 5 6 7

(6-ring) ~ cyolo-2:4:6-trimcthylene-1:3:5-triamine

2(-2\2 3 40lI2

NH

(&-ring) cyclo-2:4:6:8-totranethylene-1 ;3*.  5:7-totramine

IE’---- Cil2
nCIIr) 1 2 li

5 /4CII2 
gOU2 —
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(P._.) = 3:7-endc'nothylene(9)cyclo-2:4:6:8-tetra.~iethylene-

1 :3:5:7~tetramine ("pontamethylenetetrajnine*)

1 : p-ondcmcthylone (1 0) -3:7-eudomotbylcne (9) - 

cyolo-2:4:6:8-tetramcthylonc-1 :3:5:7-tctraminc.

("Itazaminu").

®2.N-fUO) >N5
CH CH„ J

CHn / xCHn /-CHn8 M?)■ 2

1

Thus the compound;-

is listed under the headings H.30; P.S.2(Et); "Ilexaminc Ethopierate";

1-ethyl-(Hex.)-1-picrate.

Under each of the names of a given compound is recorded (a) a list of all 

the other names of the compound (b) a full set of para, references. The 

paragraph number underlined is the main reference, being that of the paragraph 

dealing with the structure, physical properties and preparation of the 

compound: the other references are to paragraphs in which transformations of 

the conrpound are discussed.
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A

AcAn; (1:7-Bis(acetoxymethyl)-1:3:5:7-tctranitro-(7-ehain);

73, 76, 77, 78, 88, 94, 98.

1-Acctamidoraethyl-(Hex)-1-chloride; (H.*2.C1) ;

170, 172, 173.

1 -Aectamidomethyl-(Hex)-1 -nitrate; (H.2) ;

82, 89, 91 , 96, 144, 170, 171 , 172, 173, 212.

1 -Acetamidomethyl-(Hex)-1-pierate; (H.3);

160, 173, 212, 215.

N-Acetyl-E.D. .A.; 183.

ATX; NBSX; 1 :5-Bis(nitroxymethyl)-1:3:5-trinitro-(5-chain); 

64, 65, 66, 67, 69.

2ATX: AcMe; 66.

’ J

BOX; ("Stabiliser Compound"; 1:5-dimethyl-(Hex)-1:5-dinitrate).

92, 180, 180a, 220.

BC1-picrate; (Stabiliser compound picrate; 1:5-dimcthyl-(ilex)-1 :5-dipicratc) . 

180, 180a.

1-Benzamidomcthyl-(Hex)-1-nitrate; (Bcnzoic-H.2) ;

175, 176.

1 -Benzamidomcthyl-(Hex)-1-picrate; (Benzoic-H.3);

176.

Ben.3oic-H.2; (1-Benzamidomcthyl-(Hex)-1-nitrate);

171, 176.

Benzoie-II. 3; (1 -Benzamidomcthyl-(Hex)-1 -picrate) ;

176.

1 :3-Bis(acctoxymcthyl)-1 :3-dinitro-(3-chain); (TEX);

31, 30, 65, 91 , 94, 94a, 146, 223.

N:N'-Bisacetoxymethyl-E.B. f.A. ; ,(Bisacetoxymethylenc-E.B.H. .,);

186.

Bisacetoxymcthylenc-E.B.r.A. ; (NiE'-Bisacctoxymcthyl-E.D.N.A.);

186.
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■

Bis (acetoxymctliyl) nitramine; 15a, 15b, 63.

1 :7•■Bis (acetoxymethyl) -1:3:5:7-tetranitrc-(7-chain); (AcAn); 

75, 76, 77, 78, 88, 94, 93* J

1 :5-Bis(acetoxyraethyl)-1 :3:5"trinitrc-(5-chain); (BSX) ;

15b, 32, 48’, 52, 63, 64, 65, 66, 70, 88, 91, 94, 98, 146. .

1:7-Bis(acetoxyr.iethyl)-1:3:7-trinitrc-5-acetyl-(7-chain); (11.16; ’J.N.X.); ?

78, 82, 94. ’’

1 :5”Bis(tenzylideneamino)-(?.T.); 150.

1 : 5”Bis(chloromethyl)-1 :3:5-trinitrc-(5-chain); (O-.S.X.) ;

64, 67, zo.

1 :5-Bis(cimamylidencamino)-(p.T.); 150. *

(1 :7)-(3:5) cr (1:5)-(3-7)-Bis(endoethylene)-(3-ring); 

(OLEA; Cctar.iethylenetetranine); 

1_92.

1 :3”Bis (ethoxymethyl)-1:3-aib-itro-(3-chain) ; ( :N'-Bis(ethoxymethyl)-1 EDNA) ; .

34. s • ' ' :

N: II'-Bis (ethoxymethyl)-LEDx’A; (1 :3-Eis(ethoxymethyl)-1 :3-<iinitro-(3-chaiix)) ; 

34. ’

1 :7-Eis(ethcxymethyl)-1:3: 5:7-tetranitrc-(7-chain); , ’

78,81. _

1 :5-Bis(ethcxymethyl)-1:3:5-trinitrc-(5-chain); 69.

1:3-Bis(methpxymcthyl)*1;3-dinitro-(3-chain) ;

(N:K1 -Bis (rjethoxyruethyl)-MEDNA); 33 •

N:IP-Bis(methoxymethyl)-1 EDNA; (1 :3-.'is(nethoxyncthyl/-1 :3-dinitrc- (3-chain)) ; 

33' *

1 :7-3is(methoxymethyl)-1:3:5:7-tetranitro-(7-chain); . .

78, 80. '

1 :5-Bis (methoxymethj’l) -1 :3: 5-trinitro- (5-chain); (" 1 04"); ‘

64, 67.
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1 :3-E’is (methylol)-1:3-dinitro-(3-chain) ; (N:N1 -Bis (methylol)-1ZD1 A) ;

26, 30, 32.

N.:N' -Bismethylol- , 1 -dinitrctrirrethylenediarh ire; (i; :h1 - Lsmethylol-'CIDI..) ;

193.

N:N*-3isnethylol-EDNA;  1,8.5, 189, 190.

N:N'-Bis(methylol)-MEDNA; (1:3-3is(methylol)-1 :3-dii.itro-(y-chain)) ;

26, 30, 32. .

Bismethylolnitramine; 15.

1:7-Bis(methylol)-1:3:5:7-tetranitrc-(7-chain);

75, 77, 79.

1 : 9-Bisn;ethylol-1 :3:7:5-tetranitro-5-mcthyl- (9-chain; ;

82b, 13oa.

N: 1'11 -Bismethylol-TMDNA; (?■:N' -Bismethylol-1I: /' -dinitro-trimethylcncdiamine) ;

195.

1:5-Bis(m-nitrobenzylidene)-(p.T.); 150.

Bis([B-nitroxyethyl)-nitramine; (D.H(A) ; _6.

1 :3“Bis(nitroxjrmethyl)-1 :3-dinitro-(3-chain); (C.C.X.);

Ji, 32, 33, 34, 74, 94.

1:3-Bis(nitroxymethyl)lin-1:3-dioxc-2-methyiene; (p.2); .

8, 1, 94.

Eis(nitroxyncthyl)nitraniine; 15a. 15b, 146.

1 :7-Bis(nitroxymethyl)-1 :3:5:7-tetranitrc-(/-chain); ("1 Ob");

76, 28, 79, 80, 81, 83, 94.

1 :5-->ic (nitroxymcthyl) -1:3:5-trinitrc- (5-chain); (ATX; i.BSX) ,

64, 65, 66, 67, 69.

1 :5-Bis (salicylidcneamino) - (P. 7.); 1 5'7.

Bristol Chloro-Compound; 207, 206.

BSX; (1:5-bis(acetoxymethyl)-1:3:5-trinitro-(5-chain));

15b, 32, 48; 52, 63, 64, 65, 66, 70, 88, 91, 94, 98, 146.
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Tert. Butyl-H.X.; (1:5:7-trinitrc-3-tort.butoxymethyl-(8-ring));. 

135.

QblgO-j? (prob. 1 : 3-Binitro-5-methylol- (6-ring)-5-nitrite; 

Methylol-PCX-nitrite);

65, 101 , 205. .

C12^21^4013; (frichlcrc-deriv, from "hexaethylidenetetramine" 

(Tricrotonyliderfetetramine));

211 .

^12^' 1N4^‘C^3’ (Trinitrosc-deriv. from "heuzaethylidenetetramine" 

(Tricrctonylidenetetraxiiine) ) ;

210.

Chloralbenzamide; (N- (ci-IIydroxy-]3; [J; J3; -trichlcrcethylbenzamide) ;

21.

5-Chlorc-2:4:6-trimethylcyolc-1 :3-dioxo-2:4:6-trimethylene-5-amine;

121.

C.M.X. ; (1-Mcthyl-1 :3:5-trinitro-(5-chain)); 49, 50.

C.O.X.; (1:3-Bis(nitroxynethyl)-1 :3-dinitro-(3-chaip)) ;

?l, 32, 33, 34, 74, 94.

Cyclonite Oxide; (3:5”2)initrocyclo-1-oxo-2:4~dimethylene-3:5~4ianine);

JI, 94, 118, 119.

D

D.A.P.T.; (H.6; 1:5-^iacetyl-P.T.)); .

37, 92, 125a, 140, 141 , 151 , 152, 152a, 155a, 170, 215, 216, 217.

1 :8-Diacetcxy-2:5:7-trinitro-2:5:7“triazaoctane;

187, 188. ■

1 :3-Diacetyl-(3-chain); (H.7; Methylene bisacetamide);

2C, 29a, 36. .

1:3-Diacetyl-1;3-dinitro-(3-chain); (N:N'-Diacetyl-MEDNA/;

26, 29a.

N:M’-Diacetyl-MEDITA; (1 :3-Oiacetyl-1 :3-dinitro-(3-chain);

2b, 29a.

1 ;3-Diacetyl-2-methyl-(3-chain); (Ethylidenc bisacetamide);
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1: 5-Diacetyl-3-methyl-(p.T.)-3-salts; (H, 6-"Metho-salts");

155a.

1:5-Diacetyl-(p.T.); (H.6; DAFT);

37, 92, 125a, 140, 141, 151 , 152, 152a, 155a, 170, 215, 216, 217.

’1:5-Diacetyl-(p.T.)-3-picrate; (H.6 Picrate);

152a.

1:3-Oiacetyl-2(trichloromethyl)-(3-chain); J9>

"Diacetyl-Troger's Base"; 199•

1:5-Diamino-(P.T.); 150.

1 :J-Dibenzoyl-(3-chain); (Methylenebisberizamide);

40, 41'.

N:n '-Dibenzoyl(ethylidenediamine; (1 :J-Dibenzoyl-2-methyl- 

(3-chain); ethylidene bisbenzamide);

42.

1 : J-Dibenzoyl-2-methyl- (3-chain); (11;N' -Dibenzoylethylidene-diamine;

Ethylidene bisbenzamide);

42.

1 :3-Dibenzoyl-2(trichloromethyl)-(3-chain); (Trichloroethylidene 

bisbenzamide);

43-
"Dibenzoyl-Troger1s Base"; 200.

1:3-Dicarbethoxy-(3-chain); (Methylene bisurethane); 44.

1:5-Dichloro- (P.T.); 108, 149.

1:3-Diformyl-(3-chain); (Methylene bisformamide); 35, 40, 45.

1 :5-Dimethyl-l-acetoxymethyl-(P.T.)-1 :5-dinitrate; (id. 23; see also

1:5-Dimethyl-3-acetoxymethyl-(P.T.)-1:3-dinitrate);

1^6.
1 : 5-Dimethyl-3-acetoxymethyl-(p.T. )-1 :3-dinitrate; (;?. 23; see also

1:5-Dimethyl-l-acetoxymethyl-(p.T.)-1:5-dinitrate;

156.

1 :5-Dimethyl-(Hex.)-1:5rdinitrate; (BOX; stabiliser compound);

92, 180, 180a, 220.
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1:5-Dimethyl-(Hex,)-1:5-dipicrate; (BOX picrate; stabiliser compd. picrate); 

180, 180a.

1 :5-Dimethyl-(Hex.)-1-nitrate-5-iodide; 180a.

Dimethylnitramine; 1 J.

1:5-Dimethyl-(P.T.) picrate; 92, 153.

1:7-Dimethyl-1 :3:5:7-tetranitro-(7-chain) ; (DMTN); 74.

Dimorpholine deriv, of H:N'-Bis (methylol)-EDNA; 185.

Dimorpholine deriv. of I; :N*-Bis (methylol)-IWHA; 195.

D.I.N.A.; (Bis (jj-nitroxyethyl)nitramine) ; 1£.

1:J-Dinitrc-5-acetyl-(6-ring); (TAX); 88, 89, 90, 98, 99, 131.

1 :3-Dinitro-(3-chain); (1.EDNA; MON; Mcthylenedinitramine);

25, 26, 27, 28, 29, 30, 32, 33, 34a, 53, 59, 93, 103a, 138a, 145, 

146, 203, 223.

1 :3-Dinitro(5-chain)-5-nitrate; _47.

1:5-Dinitro-}: 7-diacetyl-(8-ring).; (H.12); 137.

1:5-Dinitro-J:7-dibenzyl-(8-ring); 105, 139.

1:5-Dinitro-3:7-dimethyl-(8-ring); 138.

1:7-Dinitro-3:5-dimethyl-(8-ring); 82b, 138a.

3:7-Dinitroeyclo-1:5-dioxo-2:4:*6;  8-t etramethylene-3:7-diamine; (P.S.1);

15a, 91, 94a, 203, 204.

1 : 5-Dinitro-3:7-endoethylene-(8-ring); 191.

1:5-Dinitro-3;7-endocthylidene-(8-ring); (1:5-Dinitro-9-methyl-(P.T.)); •

115, 126, 147.

M;N1-Dinitroethylenediamine; (EDNA; ethylene dinitramine);

182, 183, 184, 185, 186, 189, 190, 1.90a, 191, 192.

1:3-Dinitr0-5-ethoxymethyl-(6-ring); 1 02.

1:3-Dinitro-5-methoxymethyl-(6-ring); 101.

1 :3-Dinitro-5-methylol-(6-ring); (Methylol-PCX; PCX(A));

90, 96, 99, WO, 145, 146.

1 : 3-Dinitro-5-methylol- (6-ring) -5-nitrite; (llethylol-PCX-nitrite;

C4E1 C?t6°7) >

65, 101, 205.

62015-1 160



1 :5-Dinitro-9- '.ethyl-(p.T.); (1 :5“Dinitro-3:7-endoethylidene- (8-ring)) ;

115, 126, 147.

1 :5-Dinitro-j-rnethyl-(p.T.)-J-nitrate; (71,1 9) ; 154, 164.

3:6-Dinitro~1 -nethylcyclc-1:3:6-triazaheptane; 189.

. 1 :3-Dinitro-5-nitroSo-(6-ring); (7Titroso-PCX) ; ■

90, 91, 96, 97, 99, 205.

1 • 5-Dinitro-3-nitroso-7-acctyl-(8-ring) ; (QITX) ; 1 31 , 136.

3:6-Dinitrocyclc-1-oxa-3:6-diazaheptane; (Homo-Cyclonite Oxide); 1 90a.

3:5-Dinitrocyclo-1 -oxo-2:4-2:4:6-trinethylene-3:5-diamine; (Cyclonite Oxide) ;

31, 94, 11&, 119.

1:5-Dinitrc-(F.T.); (DPT; DTP?);

26, 32, 52, 65, 66,-67, 75, 76, 78, 79, 89, 91, 94, 94a, 1.00, 103a, 

124, 128, 129; 132, 132a, 136, 137, 143, 144, 145, 146, 164, 166, 

204, 216, 218, 223.

1 :3-Dinitro-(6*ring) —5*-nitrate;  (PCX; I 7CX) ;

25, 89, 94, 95, 96, 98, 100, 103, 145, 146, 222.

N :r ' -Dinitrotrinethylenediai.iine; (TMDIIA; Trimethylenedinitrai line) ;

194, 195.

1:5-Dinitrcso-(p.T.); I48, 150.

"Dinitroso-Trcger'3 Base"; 1 98.

1 :7-DLpotassio-1 : 3:5:7-tetranitro- (7-chain) ; (l^AcAn) ; 73.

1 :5-Dipotassio-1:3:5-trinitro-(5-chain), (KgBSX); 27, 48.

1 :5-Dipropionyl-(p.T.); (H.17); 152.

DLTN; (1 :7-Dimethyl-1 :3:5:7-tetranitro-(7-chain) ; 74.

UTT; (DPT; 1 : 5-Dinitro- (p. T.));

26, 32, 52, 65, 66, 67, 75, 76, 78, 79, 89, 91, 94-, 94a, 100, 103a, 

124, 128, 129, 132, 132a, 136, 137, 143, 144, 145, 146, 164, 166, 

204, 216, 218, 223. • ’

HPT; (DITT; 1:5-Dinitro-(F.T.));

26, 32, 52, 65, 66, 67, 75, 76, 78, 79, 89, 91, 94, 94a, 100, 103a, 

124, 128, 129, 132, 132a, 136, 137, 143, 144, 145, 146, 164, 166, 

204, 216, 218, 223.
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EEXA; (Ethylenedinitramine; N: N' -Dinitroethylenedia.iine); 

182, 183, 182., 185, 136, 185, 190, 190a, 191, 192. 

EDX; (constitution unsettled); 32, 94a, 146, 223. •

EDX(A); J2, 223.

EDX(E); 223.

1 -Ethoxymet^l-5*acetoxymetbyl ’-1 :3:5-trinitrc-(5-chain) ("1 07");

64, 66, 68.

Et-HX; (1 :5:7-Trinitrc-3-ethoxymethyl-(8-rinc)); 134, 145.

1 -Ethyl-5-acetoxymethyl-1 :3: .*5- trinit.ro- (5-chain); (if. 28) ;

53, 59, 60, 61 , 62, 90.

1-Ethyl-5-chloror.iethyl-1 :3:5-trinitrc-(5-chain); (H.33); 62.

Ethylenedinitranine; (EIHAj F:N1-dinitroethylenediamine);

182, 18J, 18k, 185, 186, 189, 1 90, 190a, 191, 192.

1-Ethyl-5-othoxyBiethyl-'': 3; 5-trinitro-( 5-chain)'; (H. 32); 61.

1-Ethyl-(Hex.)-1-iodide; (Hex, ethiodide); 167 - 169, 224.

1-Ethyl-(Hex.)-1-nitrate; (h.29; Hex. ethonitrate); 

53, 58, 90, 163.

1-Ethyl-(Hex.)-1-picrate; (11.30; B3.2(Et); Hex, ethopicrate);

59, 162. .

Ethylidene bisacetamide; (1 :3-Diacetyl-2-methyl-(3-chain) ; 38.

Ethylidene bisbenzamile; (1:3-Dibenzoyl-2-methyl-(3-chain);

N:N'-Oibonzoylethylidenediamine); 

42. .

1-Ethyl-5-methoxymethyl-1 :3:5-trinitrc-(5-chain) ; (li.31); 60.

2 • ■

ihxrxurylidenenitraLiine; 23.

G- . .

G.S.X.; (1:5-3is(chloromethi’l)-1 : 3:5-trinitro-(5-chain));
. * . • t

64, 67, ZP.

• £ ■ 

H.1 ; (H.18; H.20; Hex. methonitrate; 1-Liethyl-(Hex)-1-nitrate) ;

52, 53, 58, 90, 92, 145, 154, 155, 156, 164, 165, 166, 168, 

179, 180, 180a, 218. ’ 
. • •. ■ < 

H.2;' (H.i-Acetamidonethyl-(Hex)-1 -nitrate);

82, 89, 91 , 96, 144, 120, 171 , 172, 173, 212.
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H.2.C1; (1-Acotamidomethyl-(Hex)-1-chloride); 170, 172, 173.

« H.3; (l-Aceta:ador.iethyl-(’ex)-1-picrate) ; 160, 173, 212, 215.

E.4; (constitution unsettled); 212,

H.5; (Propionic H. 2; 1 -Tropiciianide- (ilex)-1 -nitrate; 174.

‘ H.6; (DAFT; 1 : 5*Diacetyl-(l>T. )); 37, 92, 125a, 140, 141,151 , 152, 152a,

. 155a, 170, 215, 216, 217.

H. 6-"JIethc-balts"; (1;5“Diacctyl-3-niethyl-(P,T.)-3“3alts) ; 155a»

H.6 P; (H.I4); (uncertain constitution); 216.

• H.6 Picrate; (1:5-Diacetyl-(P.T.)-3-picrate); 152a.

H.7; (Metliylene bisac'etamide; 1:3-diacetyl-(3-chain));

* 26, 2?a, 36. .

H.8; 1:3:5:7-Tetracetyl-(8-ring); 126, 141, 21 3.

H.9; (constitution unsettled); 126, 213, 214.

11.10; (N:I7:IT 1 :N'-Tetracetylmethylenediamine; 1 :1:3:3“4ctracctyl-(3-chain)) ;

36, 37.

H.11; (constitution unsettled); 126, 214.

1 H.12; (1:5“Dinitro-3:7-diacetyl-(8-rin£J)); 137.

. H.13; (constitution unsettled); 215, 217.

, -- H.14; (H.6.P); ( constitution unsettled); 21 5.

■“ 11.15; (constitution unsettled); 217.

w II.16; (VI.R.X.; 1:7- is (acetoxymethyl)-1 :3:7-trinitro-5-acetyl-(7~chain));

78, 82, 94.

H.17; (1:5“Oipropicnyl-P.T.); 152.

H. 18; (lI. 1; 11.20; Hex*  riethonitrate; 1-Methyl-(Hex)-1-nitrate) ;

52, 53, 58, 90, 92, 145, 154, 155, 156, 164, 165, 166, 168, 179, 

180, 180a, 218.

H.19; (l :5“Dinitrc-3-r.iethyl-(P.T.)-3-nitrate; 154, 164.

H.20; (H.1 ; 11.18; Hex. methonitrate; 1-Methyl-(Hex)-1-nitrate) ;

52, 53, 58, 90,-92, 145, 154, 155, 156, 164, 165, 166, 168, 179, 

180, 180a, 218.

H.21 ; (l.ISX; 1-Methyl-5-acetoxymethyl-1 :3:5“trinitro-(5~chain)) ;

- 49, 50, 21, 52, 53, 54, 55, 56, 57, 58, 59, 65, 90, 145-
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H.22; (constitution unsettled); 218. .

11.23; (1 : 5-Himethyl-l-acetoxymethyl-(p.r?.)-1 :5-dinitrate; or

1:5-Dimethyl-3-acetoxymethyl-(p.l', )-1:3-dinitrate) ; .

-156.

H.24; (l.SX-Et; 1-Methyl-5-cthcxymethyl-1 :J:5-trinitro-(5-chain)); m.

56.. ■ .•

H. 25; (iiSX-he; 1 -Methyl-5--ethoxy iethyl-1 : J: 5-trinitro- (5-chain));

55. *

H.26; (1-Methyl-(Hex)-1;5-dinitrate; Hex.nitrate methonitrate) ;

52, 179.

H.27; (constitution unsettled); 79, 219. *

H. 28; (1-Ethyl-5-acetoxymethyl-1 : J: 5-trinitro-(5-chain) ) ;

55, 58, 59, 60, 61, 62, 90.

H.29; (Hex. ethonitrate; 1-Ethyl-(Hex)-1-nitrate);

55, 53, 90, 168. ,

H.50; (?.8,2(Et); Hex. ethopicrate; 1-Ethyl-(Hex)-1-picrate);

59, 162. * ‘

H.51 ; (l-Ethyl-5-iAethoxymethyl-1:3:5"1rinitro-(5-chain); 60, .
V -

H.52; (l-Ethyl-5-ethoxjinethyl-l: J:5-trinitro-(5-chain) ; 61.

H.55; (1-Ethyl-5-chloromethyl-1:5:5“trinitrc-(5-chain)); 62.

HADH; (Hex. dinitrate); .

27, 47, 65, 66, 85, 86, 95, 102, 145, 144, 146, 165, 17.0, 177, 
20J, 204.

HAMN; (Hex. mononitrate; Hex.-1-nitrate);

65, 66, 159, 170, 174, 175, 178. .

Hepta RDX; (homo KBX; 1:5:6-trinitroc clo-1:3:6-triazaheptane); 185, 1&7, 138.

Hex; (Hcxaminc; Hexamethylenetetramine); .

15b, 22, 27, 40, 51, 58, 65, 66, 67, 68, 71, 78, 82, 84, 85, 86, 87 -
l '

88, 92, 95, 94, 94a, 96, 9&, 104, 106, 109, 118, 119, 124, 125, 125a, 

130, 151 , 145, 148, 149, 151 , 158, 159, 160, 161, 162, 163, 164, 166, - 

167, 168, 170, 171 , 174, 175, 177, 178, 180, 203, 208, 209, 219, 

220, 224.

Hexaethylidenetetrai.iine; (Trierotonylidene tetramine) ;

■209, 210, 211.
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lexamethylenetetramine; (ilex. ; Hexamine) ;

15b, 22, 27, 40, 51, 53, 63, 66, 67, 68, 71 , 78, 82, 84, 85, 86, 87,

88, 92, 93, 94, 94a, 96, 98, 104, 106, 109, 118, 119, 124, 125, 125a,

130, 131, 143, 143, 149, 151, 158, 159, 160, 161 , 162, 163, 164, 166,

167, 168, 170, 171 , 174, 175, 177, 178, 18C, 203, 208, 209, 219, 220,

' 224.

Hexamine; (Hex.; Hexamethylenetetramine); see preceding item. 

Hcxaminc dinitrate; (HADE) ;

27 , 47, 63, 85, 86, 95, 102, 143, 1W, 146, 163, 170, 177, 205, 204. 

Hex, othiodide; (1-Ethyl-(Hex)-1-iodide); 167, 169, 224.

Hex. Ethiodidc ly-product; 1 67, 224.

Hex. Ethonitrate; (11.29; 1-Ethyl-(Hex)-1-nitrate) ; 53, 58, 90, 1 68.

Hex, ethopicrate; (H.30; ?.S.2(Et); 1-Ethyl-(ilex)-1-picrate);

Ilex, methiodidc; (1-methyl-(ilex)-1-j odide) ; 1 63.

Hex, methonitrate; (11.1 ; .18; } .20; 1-lethyl-(Hex)-1-nitrate;

52, 53, 53, 90, 92, 145, 154, 155, 156, 164, 165, 166, 168, 179, 180, 

180a, 218.

Hex. methopicrate; (P.4.2; 1- ethyl-(Hex)-1-picrate); 52, 166, 216.

* Hex. mononitrate; (HAHN; Hex.-1-nitrate); 65, 66, 159, 170, 174, 175, 178. 

- Ilex, nitrate methonitrate; (1 -Methyl-(Hex)-1 :5-dinitratc; 11.26); 52, 179. 

- Hex. nitrourethane; 1 62,

Hex.-1-nitrate; (11431; Ecx.mononitrate) ; 65, 66, 159, 170, 174, V5, 17".

I- .ex-1 -nitrate-5-ac etate; 178.

He: . picrate; 1 60, 173. 

Hex. styphnatc; 161 .

HEX; (1 :3:5:7-' erranitre-(8-ring)) ; 51 , 73, 88, 89, 115, 124, 125, 125a, 126 

127, 131, 213.

Homo Cyclonite Oxide; (3:6-Dinitrocyc.lo-1 -Cxo-3:6-diazab.cptanc) ; 1 90a.

Homo RDX; (Ecpta-'.MDX; 1:3:6-Trinitroc;’clo-1:3:6-triazahejjtanc) ;

135, 187, 188.

H.O.X. ; (P.O’.X.; 1 :3-0initro-(6-rin")-5-nitrate) ; •

25, 89, 94, 9£, 96, 98, 100, 103, 145, 146, 222. 

N-ilydroxyr»ethyl-EIlIA; (M-Methylol Eli. A; H-Eethylcl-Il:!,'-dinitro- 

cthylencdiamine);

184, 1 90a.
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N-(a-Mydroxy-p:p:iG-trichloroethyl)-benzamide; (Chloralbenzamide) ; 21.

_I _•

ISX; (uncertain constitution); 221. ”

IC ’

K AcAn; (1:7-Dipotassic-1 :3:5:7-tetranitro-(7-chain)); 73. . *

K2ESX; (1:5~-)ipotassio-1:3:5-trinitro-(5-chain)); 27, 48'.

KCMX; (1-Methyl-5-potassio-1:3:5”trinitro-(5~chain)) ; £0,

L • ■

LMK; (uncertain constitution); 220, 221.

1; •

McG-ill Compound; 89, 222. •

MDN; (UEHIA; Methylenedinitraminej 1:3-Dinitro-(3-chain)); .

25, 26, 27, 28, 29, 30, 32, 33, 34a, 53, 59, 82b, 93, 103 a, 138a, 145, ■ 

146, 203, 223.

1.ZEDTTA; (Methylenedinitramine; MDN| 1 :3-Dinitro-(3-chain)); 

see preceding item.

(MEDITA-CH ,0) polymer; 34a.

KEDNA Dimethyl Ether; (Methylene dinitramine dimethyl ether) ; 29. t .

MEDKA Salts; 27. . - "•

Me - HX; (1 : 5:7-Trinitro-3-methoxymcthyl- (8-ring)); 133, 144.

1-Methyl-5**acetoxymethyl-1  :3:5”trinitro-(3-chuin); (11.21; MSX);

49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 65, 90, 145.

1-Methyl-5-chloromethyl-1:3:5-trinitro-(5-chain); (C.F.X.); -

52, 57, 74. 

Methylene biacetamide; (H,7; 1:3-diacetyl-(3-chain)); 26, 29a, 36.

Methylene bisbenzamide; (1 :3-Dibenzoyl-(3-chaiii)) ; 40, 41,

Methylene bis(l:3-dinitrc-(6-ring)-5-); 94a, 103a, 146.

Methylene bis(3:6-dinitrocyclo-1:3:6-triazaheptanc-l); 187, 188, 190.

Methylene bisxormanide; (1 :3-Diformyl-(3-cliain)) ; 35 , 40, 45. .

Methylene bismorpholine; 45a. ./

Methylene bispiperidine; 45a. ,
J

Methylene bisurethane; (1 :3-Dlcarbethoxy-(3-ohain)) ; 44-.

Methylenediami’he salts; 45, 88, 106, 125a. ■

Methylenedinitramine; (MEDNA; ME ; 1 : 3~Dj niti o(y-^Eain) ) ;

25, 26, 27, 28, 29, 30, 32, 33, 32pa, 53, 59, 02b, 93, 103a, 138a, 

145, 146 , 203 , 223.
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Methylene Dinitramine Dimethyl Ether; (i.ffiDNA Dimethyl Ether) • 29.

Methylene dinitrate; (Bj) > £, 9, 94.

Methyleneimine; 18, 84.

1-Methyl-5-ethoxymcthyl-1:3:5-trinitro-(5-ehain); (MSh-Et; »24); 56.

1-Methyl-(Hex)-1:5~dinitrate; (h.26; Hex. nitrate methonitrate);

52, 179.

1-Methyl-(Hex)-'!-iodide; (hex. nethiodide); 1 63.

1-Methyl-(hex)-1-nitrate; (1:1.1; H.18; 11.20; Hex.methonitrate);

52, 53, 58, 90, 92, 145, 154, 155, 156, 164, 165, 166, 168, 179, 130, 

180a, 218.

1-Methyl-(Hex)-1-pierate; (p.S.2; Hex.ncthopicraie) ; 52, 166, 216.

1-Methyl-5-nethoxyr.iethyl-1 :3:5-trinitro-(5~ehal.n); (.'.25; XSX-ie);

Mothylmethylolnitramine; 1 _4.

Methylnitramine; 12, 13, 14, 74.

1-Methyl-5-nitroxymethyl-1:3:5“trinitro-(5-chain); (hSX nitrate);

51, 52, 55, 74.

Methylolacctamide; 1 9.

Methylolamine; 18, 84.

Methylolamine nitrate; 27, 95, 1*0,  202.

Mcthylolbcnsaiaidc; 20, 40.

1-Methylol-1:J-dibenzcyl-(3-chain); 41.

N-Het’iylol- :1 1 -dinitroethylencdianine; (..-Kethylol-EDNA;

-nyiroxynethyl-EDITA); 184, 1 90a.

-Hcthylol-EDl A; (h-lydroxymethyl-ED A; N-Hethylol-i ’-dinitro- 

ethylencdiamine); 11-4, 190a.

Methylol itrai.iine; 1 2a.

l>iethylol-ECX; (PCX(A) ; 1:3-Dinitro-5-methylol-(i -riny));

90, 96, 99, 100, 145, 146.

Jlethylol-PCX nitrite; (1 :3-Dinitro-5-i-iethylol-(6-rin£';)-5-nitritc) ;

65, 101, 205.

1-Methyl-5~potassio-1 : 5:5-trinitro-(5-eh.ain) ; (KCMX) ; 50.

1-Methyl-1 :3: 5-trinitro-(5-ehain) ; (CLDC) ; _49, 50.

MNX; (hicrcno HMX; 1 :5:7-Trinitro-3-nitroso-(8-rin;;)); 126, 129.

Morpholine deriv. of methyl methylolnitramine; 12.

XSX; (II.21 ; 1-Mct’.iyl-5-acetoxy:.iethyl-1 :3: 5“trinitro-(5-chain) ;

49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 65, 90, 145.
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1

LlSX-Bt; (H.24; 1-liethyl-5-ethoxymetiy;l-1:3:5-trinitro-(5-chain)) ; t

56. .

MSX-4ie; (h.25; 1 ^Methyl-5-methoxymethyl-l :3: 5-trinitro-(5-ehain)) ; >

55. •
(

MSX nitrate; (1 -Methyl-^-nitroxjanethyl-l : J;5-trinitru-(5-ehain)-) ;• . _ *

51, 52, 54, 55, 74. • -■

■ N 1 ■ ■ '

NBSX; (ATX; 1:5-3is(nitroxymethyl)-1:3:5-tririitro-(5-ehain)); ‘

64, 65, 66, 67, 69.

Nitramide; (Nitramine); 11, 15, 23, 104, 105, 138, 139, 143, 145, 147, 184, 186, 

190a, 191, 204. " ' ‘

Nitramine; (Nitramidg); see preceding item. '

1-Nitro-J:5-dibenzyl-(6-ring); 105, 1J 9.

1 -Nitro-3:5-dleyelohexyl-(6-ring); 104.

1 -Nitro-5-nitrosc-J :7“diacetyl-(6-ring) ; ’■ (Nitroso-H.6); 140.

1-Nitrc-5~nitrosc-3-raethyl-^P.T.)-3-nitrate; (Nitroso .1$); 155. '

Nitroso H.6; (1- ?itro-5-nitroso-J:7-diaeetyl-(8-fing)) ; 12-0.
A .

Nitroso H.19; (l-Nitrc-5-nitroso-J-methyl-(p,T.)-3-aitrate) ; 155.

Nitroso HMX; (MNX; 1:5.:7-Trinitro-J-nitroso-(8-ring)); 126, 129. -

Nitrosoparaldimine; (5-Nitrosc-2:4:6-trL.ietaylcyclo-1 :J-dicxo- '

2:4:6-triKiothylene-5-amine) ; 1 20.

Nitroso-(PCX) ; (1 :J-Dinitro-5-nitroso-(6-ring)) ; 90, 91 , 96, 97, 99, 205.

5-Nitroso-2:4:6-trimethylcyclc-1 : J-dioxo-2:4: G-triiaethylene-S-aiiiine; 

(Nitrosoparaldimine) ; 1 20.

0

Octamethylenetetramine; OMTA; Bis(endoethylene)-(o-  ring)) ; 192.

OFX; (1 -Methyl-5“ehloromethyl-1 :3:5“trinitro-( 5”Chain)) ;

52, 57, 74.

OMTA; (Octamethylenetetraminc; Bis(endoethylene)-(8-ring) ); 192.

P ■

pj ; (Methylene dinitrate); _8, 9, 92|-

?2 5 (1 : 3~Bis(nitrox^-Taethyl)li'i-1 :3“dioxo-2-met'.iylene) ; 8, _9, 94.

I 7; (r.P.C.X.; 1 :3~Dinitro—5-bis(nitroxymcthyl)aminomethyl-(6-ring)  ) ;

103.

62015-1 168



* PCX; (HOX; 1:3-dinitro-(6-ring)-5-nitratc); 25, 89, 94, 95, %, 98, 100, 103, 

145, 146, 222.
u

< PCX(A) ; (hethylol-PCX; 1:3~Pinitro-5-methylol-(6-rin ;)); 

90, 96, 99, 10a, 145, 146.

* ' . Phenylurethane of nethylolbenzamide; 20. 

PHX; (1:5:7“Trinitro-3-aeetoxymcthyl-(8-ring));

76, 125a, 129, 132, 133, 134, 135, m, 170.

P.2 HX; (1:5:7-7rinitvo-3-propionoxyrnethyl-(8-ring)) ; 132a.

P.P.C.X.; 1 :3-Si^tro-5-bis(nitroxymebhyl)amnoniethyl-(6-ring) );

103.

* 1-Propiohamidomethyp-(Hex)-1-nitrate; (. .5; Propionic 1.2); 174.

Propionic .2; CT.5; 1-Propionaraidomethyl-(Hex)-1-nitrate) ; 174,

P.3.1; (constitution unsettled; prob. 3:7-Dinitrocyolo-1:5- 

dioxo-2:4:6:0-tetramethylene-3:7-diamine);

15a, 91', 94a, 146, 203, 204..

1.3.2; (. ex. methopicrate; 1-Liethyl-(Hex)-1-picrate) ; 52, 1 66, 216.

- • P.S.2 (Et); (11.30; Hex. ethopicrate; 1-Ethyl-(iiex)-1-pierate);

J 59, 169.

- QDX; (SEX; 1:3:5“Trinitro-7-acctyl-(8-ring)); 88, 98, 126, 130, 131.

QXX; (1:5-Oinitro-3-nitroso-7-acetyl-(8-ring)); 1 31 , I36.

R

RDX; (1:3:5-'h-initro-(6-ring));

48, 51, 58, 66, 67, 68, 78, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 

94a, 96, 107, 119, 125, 125a, 131, 143, 144, 223.

RDX(’); (RSX; 87); product fPom bachmarin Combination-process;

. 32, 51, 52, 58, 63, 65, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 94a, 

95 , 97 , 98, 118, 124, 125, 130, 131 , 146, 223-.

6-Ring; (Cyelo-2:4: 6-trimethylene-1 ; 3: 5~triamin,c) ; 18, 84.
■W 

s

SEX; (QDX; 1:3:5-Trinitro-7-acctyl-(8-ring)); 88, 98, 126, 1 30, 131.

"Stabiliser Compound"; (BCX; 1:5-Dimethyl-(Hex)-1:5-dinitratc; 

92, 180, 180a, 220.
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"Stabiliser compound" picrate; (3CX picrate; 1 :5-Dinethyl-(Xex)-1:5-dipicrate); L 

180, 180a.
< ’ J

■ T >

TAX; (1:3-Dinitro-5-acetyl-(6-ring)); 88, 89, 90, 98, 99, 1 31 .

TED; (1 :1 :J: 3: -Tetraethyl-(3-chain)); 4>a.

1 :1:3:3:-Tetracetyl-(3-chair.) ; (ii.1 0; :N'- ’ctracctyl-mcthylenedia>.,.ine) ;

36, 37. -

N:N:N':N’-Tetracetylmethylenediamine; (H.10; 1; 1 :3:3-Tetr..cetyl-(3-chain)); .

36, 37.

1 :3:5:7-Tetracetyl-(8-ring); (3.8); 126, 1L1, 213.

1 : 3:5:7-Tetrabenzoyl-(8-ring); 208. •

1 :1 :5:3"Tetraethyl-(3-cbain); (TED) ; 45a. •

Tetramethyl-(3-chair.); 45a. •

1 : 3:5:7-Tetranitrc-(8-ring); (HhX) ; I
51 , 73, 88, 89,'l15, 124, 125, 125a, 126, 127, 131 , 213.

TLX; (1:3~Bis(acetoxymethyl)-1 :3-dinitro-(3-chain)); .

31 , 32, 65, 91, 94, 94a, 146, 223.

Thialdine; (2:4:G-trimethylcyclo-1 :3-dithio-2:4:6-trimethyl'ene-5-amine) ;

122. ;

TMDNA; (N:N*-Dinitrotrimethylenediamine; trimethylenedinitramine); <

194, 195. ‘

1 :3:5“Triacetyl-2;4:6-tris(tricliloromet;iyl)-(C-rins) ; 206. _

1:3:5-Triamino- (6-ring) ; 1_p7.

1 :3:5-7ribenzoyl-(5-chain); 71_, 1 09.

1 :3:5-Trjbenzoyl-(o-ring); 4C, 71, 1 0?.

1 :3:5-Tribenzoyl-2:4:6-tris(trichloromethyl)-(6-rin3); 206.

1:3:5-Tricarbethoxy-(6-ring); 110.

1 :3:5-Tricarbethoxy-2:4:6-Tris(trichloromethyl)-(G-ring); 206.

Tricliloro-deriv. from "hexaethylidenetetramine"; (tricrotcnylidcnetetraminc); _ Jt
C12ll21J\Cl3; — ’

Trichloroethylidene-bisbenzarcide; (1 :3-Dibenzoyl-2-(tricbloromethyl)- 3”caain)); «

1:3:5-Trichloro-(6-ring); 1 08.

Tricrotonylidene tetramine; (Hexaethylidene tetramine'; ,

209, 210, 211.
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1:3:5-7rifcrmyl-2:4:6-tris(trichlororiethyl) - (6-ring) ; 206,

Trimethylene dinitramine; (TMDNA; N: II'-Dinitrotrimethylenediamine);

194, 195, 
<

Cyclo-2:4:6-Trimethyl-1 : 3:5-triamine; (6-ring) ; 18, 84,

2:4:6-7rimethylcyclo-1 :3-dithio-2;4:6-trimcthylene-5-amine; (Thialdine) ; 122.

2; 4:6-Tr inethyl Gyclo~-1 - thio-2:4:6-trimethylene-1: 5-dianine; 122.

1-: 3:5-7rimethyl-( 6-ring); 1_11 , 180.

2:4:6-Trimethyl-(6-ring); 42, 113, 114, 120, 121 , 122, 209.

1 :5:7-Trinitro-3-aGetoxy.nethyl-(8-ring) ; (KIX) ;

■ 76, 125a, 129, 132, 133, 134, 135, 144, 170.

- 1:3:5-Trinitro-7-acetyl-(3-ring); (QDX; SEX); 88, 98, 126, 1 SC, 131.

t 1:5:7-Trinitro-3-tert.butoxymethyl-(8-ring); (Tert.butyl-HX) ; 135.

- 1:5:7-Trinitro-3-ethoxynethyl-(8-ring), (Et-HX); 134, 145.

1 : 5:7-7rird.tro-3-methox;’met}iyl-(8-ring) ; (Me-HX) ; 13.3, 144.

1:3:5-Trinitro-2-methyl-(6-ring); 115, 126.

1:5:7-Trinitrc—3-nitroso-(8-ring) ; (MIX; Nitroso-HMX.); 126, 129.

1:5:7-7rinitro-3-propionoxymethyl-(3-ring); (P.2.PX); 132a.

* * 1 :3:5-7rinitrc-(6-ring); (IIDX, and main component of RDX(B);

• 32, 43, 51, 52, 58, 63, 65, 66, 67, 68, 73, 85, 86, 87, 88, 89, 90,

„ 91 , 92, 93, 94, 94a, 95, 96, 98, 107, 118, 119, 124, 128, 130, 131,

’’ 143, m, 146, 223.

1:3:5-7rinltro-(8-ring)-7-nitrate; 128, 129.

Traiiitroso-deriv. from "hexaethylidenetetramine"; (iricrotonylidene tetramine)} 

C12H214<H0b; ■

1 :3:5-Trin.itroco-(6-ring) ; 88, 1 06.

1 :3:5-i7rinitro3o-2:4:6-trimetliyl-(6-ring); V[4, 120.

1:3: 6-Trinj.trocyclc— 1 :3:6—triazaheptane; (llepta-HDX; Hoi.io-RDX) ;

185, 187, 188.

v ' Tris(bennaraidomethyl)amine; 22.

1 :3:5-lris(nitroxymethyl)-(6-ring); 204.

Tris(salicylideneamino)-(6-ring); 107.

CI-2:4: 6-Tris(trichlorci.iethyl)-(6-ring) ; i 16.

G-2:4:6-lris(trichloromethyl)-(6-ring); 116.

Troger's Base; 197, 198, 199, 200.
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roger s ,ase picrate; 197.

W

TOX; (H.16; 1:7-Bis (acetoxymethyl)-1:3:7-trinitro-5-acetyl-(7-chain));

73, Q2,

" 1 04" ; (1: ,5-Bis (methoxymethyl) -1: J: 5-trinitro- (5-chain));

64, £7.

"106"; (1:7“Bis(nitroxymethyl)-1 :J:5:7-tetranitro~(7-chain));

76, 78, 79, 80, 81 , 88, 94.
4

"107"; (1-Ethoxymethyl-5-acetoxymethyl-1;3:5-trinitro-(5-chain));

6/|., 66, 68.

D 62015-1 170 B/d 427 2/45 172



Idstl]
lii/oi million ( nitre 
Knowledge \. v/ce.v 
[dstlj l\fi ion Dirnn 
Saliithur 
Hiles 
sp-i ai<j
Tel. H1980-613753 
I <;x 0I98I/-01.W?!)

Defense Technical Information Center (DTIC) 
8725 John J. Kingman Road, Suit 0944 
Fort Belvoir, VA 22060-6218
U.S.A.

AD#:
Date of Search: 16 February 2007

Record Summary:
Title Explosives Research Committee (Chemistry): index of compounds 
related to hexamine and R.D.X.
Covering dates 1944
Availability Open Document, Open Description, Normal Closure before FOI
Act: 30 years
Former reference (Department) AC 7791
Held by The National Archives, Kew

This document is now available at the National Archives, Kew, Surrey, United 
Kingdom.

DTIC has checked the National Archives Catalogue website 
(http://www.nationalarchives.gov.uk) and found the document is available and 
releasable to the public

Access to UK public records is governed by statute, namely the Public 
Records Act, 1958, and the Public Records Act, 1967.
The document has been released under the 30 year rule.
(The vast majority of records selected for permanent preservation are made 
available to the public when they are 30 years old This is commonly referred 
to as the 30 year rule and was established by the Public Records Act of 
1967).

This document may be treated as UNLIMITED.

http://www.nationalarchives.gov.uk

