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(57) ABSTRACT 
Provided are hexaaZa[3.3.3]propellane compounds repre 
sented by the following formula (I), Which can be used as a 
main skeleton structure for novel molecular explosives and 
method for preparing the same: 

[Formula I] 

/ 

N 
N N 

/ e N R 

Wherein, R is H, C l-C2O alkyl, cycloalkyl, arylalkyl or aryl, 
Which may contain heteroatoms such as oxygen, nitro 
gen, sulfur, halogen, etc. or unsaturations; and X is H2, 0 
or S. 

6 Claims, 3 Drawing Sheets 
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HEXAAZA [3.3.3] PROPELLANE 
COMPOUNDS AS KEY INTERMEDIATES 

FOR NEW MOLECULAR EXPLOSIVES AND 
A METHOD FOR PREPARING THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims the bene?t and priority of Korean 
Patent Application No. 10-2012-0085155 ?led Aug. 3, 2012. 
The entire disclosure of the above application is incorporated 
herein by reference. 

TECHNICAL FIELD 

The present invention relates to a main carbon-nitrogen 
skeleton structure of hexanitrohexaaZa[3.3.3]propellane 
compounds Which can be used as a novel molecular explo 
sive, particularly, novel hexaaZa[3.3.3]propellane com 
pounds and a method for preparing the same. 

BACKGROUND OF THE INVENTION 

It has been reported that, among high density, polycyclic 
insensitive molecular explosives developed in the developed 
countries including the United States, etc., compounds 
knoWn to have mo st detonating poWer are hexanitrohexaaZai 
soWurtZitane (HNIW) compounds having an isoWurtZitane 
structure and octanitrocubane (ONC) having a cubane struc 
ture, and the explosive properties thereof are Well-knoWn to 
be considerably superior to the commercially available HMX 
or RDX. From the various studies conventionally made on 
such compounds, it has been learned that compounds having 
high atomic density in ring structure have an advantageous 
effect on the explosive properties, hoWever, conventional 
methods for preparing HNIW or ONC compounds have some 
problems such as the requirement of complex procedure con 
sisting of various steps or loW yield. Therefore, for develop 
ing compounds having great ring strain and high atomic den 
sity such as HNIW or ONC, the present inventors have come 
With an idea of preparing compounds having a propellane 
structure that has three rings, and particularly [3.3.3]propel 
lane Was considered to be a possible candidate for suitable 
synthesis since it has 28 kcal/mol of ring strain energy of 
molecule Which suggests its relatively high potential energy 
and —30 Kcal/mol of enthalpy (AH/(kcal/mol)) Which means 
stable to synthesis. Based on this, aZapropellane compounds 
Which have a [3.3.3]propellane structure substituted With 
various numbers of nitrogen atoms have been considered. 
There are hardly examples of such aZapropellane structure 
compounds synthesiZed or applied as a high energy material, 
and particularly for hexaaZa[3.3.3]propellane there have not 
been any examples disclosing its synthesis or use. 

SUMMARY OF THE INVENTION 

The purpose of the present invention is to provide hexaaZa 
[3.3.3]propellane as a main skeleton structure in hexanitro 
hexaaZa[3 .3.3]propellane that is a novel high-density polycy 
clic insensitive molecular explosive, giving high energy When 
applied as a molecular explosive, Wherein the propellane 
skeleton structure is substituted by 6 nitrogen atoms, and a 
method for preparing the same. 

DETAILED DESCRIPTION OF THE INVENTION 

According to the present invention, a hexaaZa[3.3.3]pro 
pellane compound represented by the folloWing formula (I) 
Which is a key structure of a novel high energy material used 
as molecular explosives. 
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[Formula I] 

Wherein, R is H, C l-C2O alkyl, cycloalkyl, arylalkyl or aryl, 
Wherein the alkyl or aryl may contain heteroatoms such as 
oxygen, nitrogen, sulfur, etc., or unsaturations; andX is H2, 0 
or S. 

The present invention provides a method for preparing 
hexaaZa[3.3.3]propellane compounds represented by the 
above formula (I), and speci?cally a method for preparing 
compounds having a structure of hexaaZa[3.3.3]propellane, 
represented by the compounds (3), (4), (5), (6) and (7) in the 
folloWing reaction scheme. 

Reaction scheme 1 
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2 -continued R\ /\ /R 
deprotection 
—> 

In the above reaction scheme l,Y is O or S; R2 and R2 are, 
although these are not speci?cally limited as long as these are 
organic functional group generally applicable as amine pro 
tecting groups, for example Cl-C2O alkyl, cycloalkyl, aryla 
lkyl or aryl, Which may contain heteroatoms such as oxygen, 
nitrogen, sulfur, halogen, etc. or unsaturations. 
More speci?cally, by the method for preparing hexaaZa 

[3.3.3]propellane compounds represented by the above for 
mula (I) according to the present invention, as represented in 
the above reaction scheme 1, a method for preparing a com 
pound having a hexaaZa[3.3.3]propellane structure as repre 
sented by the compound (3), Wherein the X is O or S in the 
above formula (I), is provided. 

In the above reaction scheme 1, as for the compound (2), 
glycoluril diamine(in this case, Y:O), Which may be pre 
pared by reacting K3Fe(CN)6 With ammonium hydroxide 
from uric acid, may be used. 
By introducing a carbonyl group into the compound (2) by 

using R4COiX reagent, it is possible to prepare the com 
pound (3), one of the compounds having a hexaaZa[3.3.3] 
propellane structure. In the chemical formula RiCOiX for 
the reagent, R is H, or Cl-C2O alkyl, cycloalkyl, alkoxy, ary 
lalkyl or aryl, Which may contain heteroatoms such as oxy 
gen, nitrogen, sulfur, chlorine and the like or unsaturations; 
and X is Cl, Br, I, H, or Cl-C2O alkyl, cycloalkyl, alkoxy, 
arylalkyl or aryl, Which may be the same or different from R 
and may contain heteroatoms such as oxygen, nitrogen, sul 
fur, etc. or unsaturations. The speci?c species of the reagent 
having the structure of RiCOiX corresponding to the 
above de?nition may be optionally selected and used by an 
ordinarily skilled person in the art. For example, mentioned 
may be: formates such as benZyl chloroformate, etc.; carbon 
ates such as di-tert-butyl dicarbonate; ureas such as carbon 
yldiimidaZole; carbamates; phosgene such as triphosgene, 
etc.; aldehydes such as formaldehyde, etc. 

The introduction of a carbonyl group may be carried out by 
using reaction conditions generally knoWn in this ?eld of art, 
for example at room temperature or temperature under re?ux 
conditions for 1 hour or more, optionally With a convention 
ally used suitable base or acid auxiliary reagent, When nec 
essary. 

According to the method for preparing hexaaZa[3.3.3]pro 
pellane compounds represented by the above formula (I) of 
the present invention, as represented in the above reaction 
scheme 1, a method for preparing a compound having a 
hexaaZa[3.3.3]propellane structure as represented by com 
pounds (4), (5), (6) or (7), Wherein the X is O, S or H in the 
above formula (I), is provided. 

In the compound (3) having the hexaaZa[3.3.3]propellane 
structure as prepared by the above reaction scheme 1, the 
protecting group thereof may be rather easily converted When 
necessary, as it is further described in detail as beloW. Accord 
ingly, it is possible to prepare various compounds such as 
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4 
compounds (4), (5), (6) and (7) from compound (3) as repre 
sented in the above reaction scheme 1 and it is further illus 
trated in the folloWing descriptions. 

In the preparation of the compounds shoWn in the above 
reaction scheme 1, the preparation of compounds (4), (5), (6) 
and (7) from compound (3) comprises the folloWing steps: 
removing organic functional groups(Rl) bound to nitrogen 
from the compound (3), i.e. deprotection of nitrogen, to pre 
pare the compound (4); protection of the nitrogen again by 
reacting the resulted compound (4) With an organic com 
pound(R2iX) to prepare the compound (5); reduction of 
Y(carbonyl or thiocarbonyl) of the compound (5) by using 
[M]-Hn to prepare the compound (6); and removing the 
organic functional groups(R2) from the compound (6), i.e. 
deprotection of nitrogen, to prepare the compound (7). 
More particularly, in the preparation of the compounds 

shoWn in the above reaction scheme 1, the preparation of the 
compound (4) from the compound (3) is carried out by the 
deprotection of nitrogen, Wherein the organic functional 
groups R1 bound to the nitrogen of the compound (3) are 
removed. The deprotection may be carried out by using a 
metal catalyst such as copper, Cesium, iron, haloaluminum, 
samarium, magnesium, ytterbium, titanium, tin or the like or 
a non-metal catalyst, under the presence of suitable organic or 
inorganic acids including hydrochloric acid, sulfuric acid, 
nitric acid, acetic acid and tri?uoroacetic acid, etc.; or under 
the presence of organic or inorganic bases including a sodium 
hydroxide solution, an ammonia solution, hydride, and ter 
tiary amine, etc.; or under neutral conditions, depending on 
the functional groups(Rl) in the compound (3). The depro 
tection conditions or catalysts are not particularly limited and 
may be suitably selected by an ordinarily skilled person in the 
art depending on the functional groups intended to be 
removed. 

In the preparation of the compounds represented in the 
above reaction scheme 1, the preparation of the compound (5) 
from the compound (4) may be carried out by introducing 
protecting groups into the amine groups of the compound (4) 
via the reaction of the compound (4) With a compound rep 
resented by RziX Which provides protecting groups. In 
RZiX, R2 is Cl-C2O alkyl, cycloalkyl, arylalkyl or aryl, 
Which may contain heteroatoms such as oxygen, nitrogen, 
sulfur, halogens, etc. or unsaturations, although R2 is not 
speci?cally limited as long as it is a generally applicable 
amine protecting group; and X is Cl, Br, I, H, or, Which may 
be different from or same With R2, Cl-C2O alkyl, cycloalkyl, 
alkoxy, arylalkyl or aryl, Which may contain oxygen, nitro 
gen, sulfur, halogen, etc, or unsaturations. As for the bases 
used in the procedure of introducing protecting groups into 
the compound (4), any organic or inorganic bases such as 
sodium hydride, sodium hydroxide, lithium hydroxide, butyl 
lithium, potassium carbonate, sodium carbonate, sodium 
bicarbonate, lithium dialkylamine may be used. The protect 
ing group introducing conditions or bases used therefore is 
not speci?cally limited and may be suitably selected by an 
ordinary skilled person in the art. 

In the meantime, in the compound (5) shoWn in the above 
reaction scheme 1, Y may be 0 or S, and as shoWn in the 
reaction scheme 2 as beloW, When Y is O (i.e., carbonyl 
group), Y may be substituted With S(i.e, thiocarbonyl group) 
by using LaWesson reagent or the like under re?ux condi 
tions, as similar cases are knoWn in this ?eld of art. The 
de?nition of R2 is same as the de?nition of R2 made in relation 
With the RziX used in the preparation of the compound (5) 
in the above reaction scheme 1. As for the substitution step, 
any conventional substitution method Which can be suitably 
carried out by an ordinary skilled person in the art may be 
used Without speci?c limitations. For example, the substitu 
tion may be carried out by using LaWesson’s reagent under 
the re?ux conditions of suitable solvent such as benZene, etc. 
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Reaction scheme 2 

O S 

N N N 

O S 

In the preparation of the compound represented in the 
above reaction scheme 1, the preparation of compound (6) 
from the compound (5) may be carried out by reducing Y 
Which is a carbonyl group or a thiocarbonyl group by using 
[M]iHn, as shoWn in the above reaction scheme 1, wherein 
M is selected from a group of metal consisting of an alumi 
num, boron or the like, and n is an integer of 1-4. Speci?cally, 
for example, the reducing agent, [M]-Hn may be any one 
selected from the group consisting of boron hydride, lithium 
borohydride, sodium borohydride, aluminum hydride, 
sodium aluminum hydride, lithium aluminum hydride, 
sodium cyanoborohydride, sodium dialkylamine borohy 
dride, dialkyl aluminum hydride and Raney nickel. The 
reduction process may be carried out by using such reducing 
agent alone or together With any one selected from the group 
consisting of iodine, sulfuric acid, titanium chloride, alumi 
num chloride, tin chloride, Zinc and triethylether tetra?uoro 
borate. 

In the preparation of the compound represented in the 
above reaction scheme 1, the preparation of compound (7) 
from the compound (6) may be carried out by deprotection the 
compound (6), similar to the method described in relation 
With the preparation of the compound (4) from the compound 
(3). The deprotection may be carried out by using a metal 
catalyst such as copper, cesium, iron, haloaluminum, 
samarium, magnesium, ytterbium, titanium, tin or the like or 
a non-metal catalyst, under the presence of suitable organic or 
inorganic acids including hydrochloric acid, sulfuric acid, 
nitric acid, acetic acid and tri?uoroacetic acid, etc.; or under 
the presence of organic or inorganic bases including a sodium 
hydroxide solution, an ammonia solution, a hydride, and ter 
tiary amine, etc.; or under neutral conditions, depending on 
the functional groups(R2) in the compound (6). The depro 
tection conditions or catalysts are not particularly limited and 
may be suitably selected by an ordinarily skilled person in the 
art depending on the functional groups intended to be 
removed. 

The structure of thus obtained hexaaZatricyclo[3 .3 .3]unde 
cane compounds can be con?rmed by using spectroscopic 
data such as NMR, etc. and X-ray diffraction analysis. 

EFFECT OF THE INVENTION 

According to the present invention, a method for preparing 
a hexaaZa[3.3.3]propellane compound that is the key struc 
ture of hexanitrohexaaZapropellane compounds Which is a 
novel, high-density, polycyclic insensitive molecular explo 
sive is provided. Since the protecting groups in the obtained 
hexaaZa[3 .3.3]propellane compounds may be optionally con 
verted upon necessity, introduction of nitro groups or appli 
cation of suitable protecting groups so as to prepare other 
similar compounds can be suitably made upon given circum 
stances, thereby advantageously carrying out smooth synthe 
sis of desired compounds. Moreover, it has further advantages 
of providing great potential energy much higher than that of 
other conventional molecular explosives, When used as a 
skeleton. Further, life of the molecular explosive compounds 
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6 
according to the present invention is anticipated to be at least 
20 years as much as other conventional molecular explosives. 

BRIEF DESCRIPTION OF THE INVENTION 

FIGS. 1, 2 and 3 shoW the results of X-ray diffraction 
analysis of the compounds from Examples 1, 2 and 4, respec 
tively. 

PREFERRED EMBODIMENT OF THE 
INVENTION 

Hereinafter, the present invention is further described in 
detail by Way of the folloWing examples, hoWever the present 
invention is by no means restricted by the examples given 
beloW. 
Reagents and Materials 

Potassium ferricyanide (K3Fe(CN)6), di-tert-butyl dicar 
bonate(Boc2O), triethylamine (TEA), N,N-dimethylamino 
pyridine (DMAP), benZyl bromide, allyl bromide, sodium 
hydride(NaH) and lithium aluminum hydride (LAH) Were 
commercially available from Sigma-Aldrich. Solvents such 
as tri?uoroacetic acid, ammonium hydroxide, acetone, etha 
nol, tetrahydrofuran, dimethylsulfoxide, N,N-dimethyl for 
mamide and methylene chloride Were commercially avail 
able from OCI and Dae-Jung company in South Korea. 

Example 1 

Preparation of 2,4,6,8,9,11-hexa-N-Boc-3,7,10-tri 
oxo-2,4,6,8,9,11-hexaaZa[3.3.3]propellane (3') 

O 

HN NH B0020, TEA 
DMAP 

HZN NHZ —> 

HN NH 

O 

2, 
O 

B J0 B oc oc 

\N \N/ Boc—N 3 i N—Boc 
N N 

Boc/ \H/ \Boc 
O 

As shoWn in the above reaction scheme, glycoluril diamine 
(2')(0.5 g, 2.90 mmol) and di-tert-butyl dicarbonate (6.7 mL, 
29.04 mmol) Were dissolved in dimethylsulfoxide (2 mL). 
N,N-dimethylamino pyridine (1.42 g, 11.62 mmol) Was 
sloWly added and the resulting mixture Was stirred at room 
temperature for 6 hours. After the reaction, the product Was 
extracted With diethyl ether and Water. The organic phase Was 
removed under reduced pressure and puri?ed by silica gel 
column chromatography(hexane:ethyl acetate:4:1 Was used 
as eluent). White solid compound (1.88 g, yield 81%) Was 
obtained and this compound Was crystallized in methylene 
chloride. The crystal structure of the obtained compound (3') 
Was analyZed by X-ray diffraction and the results Were shoWn 
in FIG. 1. 
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NMR results: 
1H NMR (CDCl3) 6 1.54 (s, 54H) 
13C NMR (CDCl3) 6 147.6, 144.4, 85.2, 83.2, 27.8 
IR (KBr) vmax: 2938, 2936, 2045, 1802, 1775,1628, 1475, 

1458 cm-1 
Element analysis results: 
Calculated value: C-52.62, H-6.81, N-10.52 
Measured value: C-52.57, H-7.06, N-10.12 

Example 2 

Preparation of3,7,10-trioxo-2,4,6,8,9,11-hexaaZa 
[3.3.3]propellane(4') 

O O 

B J0 B )lo 00 00 

\N \N/ TFA wit 
Boc—NHN—Boc —> HN; 2 NH 

N N HN NH 

Boc/ Y \ Boc Y 
O O 

3, 4, 

As shown in the above reaction scheme, to the compound 
(3') (1.0 g, 1.25 mmol) obtained from the above example 1, 
tri?uoroacetic acid (9 mL) Was sloWly added dropWise at 
room temperature until not bubbling. The resulting mixture 
Was stirred for 1 h and the reaction solvent Was removed by 
evaporation under reduced pressure. Ethanol (20 mL) Was 
added to the residue and the precipitates Were ?ltered, Washed 
With acetone and dried to obtain a product as a White solid 
(0.25 g, yield: 99%). This solid Was recrystallized With dim 
ethyl sulfoxide to obtain needle-shaped colorless crystal and 
its structure Was con?rmed by X-ray diffraction analysis, the 
results of Which Were shoWn in FIG. 2. 
NMR results: 
1H NMR (DMSO-d6) 6 8.06 (s, 6H) 
13C NMR (DMSO-d6) 6 159.4, 85.2 
IR (KBr) vmax: 3217, 2830, 1748, 1688, 1524, 1473 cm-1 
HRMS (FAB): for C5H7N6O3 [M]+, calculated value: 

1 99.0574, 
measured value: 199.0584 
Element analysis results: 
Calculated value: C-30.31, H-3.05, N-42.41 
Measured value: C-30.70, H-3.33, N-42.39 

Example 3 

Preparation of 2,4,6,8,9,11-hexa-N-benZyl-3,7,10 
trioxo-2,4,6,8,11-hexaaZa[3.3.3]propellane (5') 

o o 

0 BB B J10 B n r, n 11 

MP1 NaH \N \N/ 
HN NH —> Bn—N N—Bn 

HN NH N N 

T 1311/ T \Bn 
0 o 

4' 5' 

As shoWn in the above reaction scheme, the compound (4') 
(0.7 g, 3.53 mmol) obtained from the above example 2 Was 
dissolved in a mixture of N,N-dimethyl formamide (4 mL) 
and dimethyl sulfoxide (1 mL) under nitrogen atmosphere, 

25 

30 

35 

40 

45 

8 
then benZyl bromide (3.4 mL, 28.28 mmol) Was added to the 
mixture and the reaction temperature Was cooled to 00 C. or 
less. After 5 minutes of stirring, sodium hydride (1.13 g, 
28.28 mmol) Was sloWly added to the reaction mixture. The 
reaction temperature Was sloWly raised up to room tempera 
ture and stirred for additional 6 hours. When the reaction Was 
completed, the temperature Was re-cooled to 00 C., and 
extracted With an aqueous solution of ammonium chloride 
and diethyl ether. The organic phase Was evaporated under 
reduced pressure and then puri?ed by silica gel chromatog 
raphy (hexane:ethyl acetate:4:1 Was used as eluent) to obtain 
a product, ie the compound (5') as represented in the above 
scheme, as a White solid (1.28 g, yield: 49%). 
NMR results: 
1H NMR (CDCl3) 6 7.32-7.27 (m, 18H), 7.12-7.09 (m, 

12H), 4.32 (s, 12H) 
13C NMR (CDCl3) 6 157.3, 136.8, 128.8, 127.7, 126.6, 

89.5, 45.8 
IR (KBr) vmax: 

1421 cm'1 
HRMS (FAB+): for C47H42N6O3 [M]+, calculated value: 

739.3391, measured value: 739.3395 
Element analysis results: 
Calculated value: C-76.40, H-5.73, N-11.37 
Measured value: C-76.24, H-5.89, N-11.57 

3086. 3059. 2693, 2927, 1718,1472, 1450, 

Example 4 

Preparation of 2,4,6,8,9,11-hexa-N-benZyl-2,4,6,8, 
1 1-hexaaZa[3.3.3]propellane (6') 

O 

B )1 O B 1T H 

\N \N/ LAH 

Bn—NHN—Bn —> 
N N 

Bn/ T \Bn 
O 

5, 

BB \N/\N/Bn 

Bn—N$/—\€N—Bn 
N N 

Bn/ V \Bn 

6, 

As shoWn in the above reaction scheme, tetrahydrofuran (7 
mL) Was sloWly added to LAH(0.46 g, 12.20 mmol) in 00 C. 
cooled ?ask under N2 mood. The compound (5') obtained 
from the above example 3 Was sloWly added and stirred. After 
40 minutes, the temperature of the resulted solution Was 
sloWly raised up to room temperature (20° C.) and stirred at 
40° C. for 12 hours. After the reaction, the temperature Was 
re-cooled to 0° C. or less and stirred. After 5 minutes, ethyl 
acetate (15 mL) Was sloWly added and stirred for 30 minutes. 
The resulted solution Was ?ltered subsequently through a 
celite pad and a silica gel pad and the ?ltered solvent Was 
removed under reduced pressure to obtain a White solid (6') 
(0.38 g, yield: 81%) as represented in the above reaction 
scheme. The product Was crystallized in methylene chloride 
for X-ray diffraction analysis. 
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NMR results: 
1H NMR (CDCl3) 6 7.18-7.41 (m, 30H), 4.16 (s, 12H), 

3.75 (s, 6H) 
13C NMR (CDCl3) 6 140.2, 128.3, 128.1, 126.7, 108.9, 

76.5, 52.2 5 
Element analysis results: 
Calculated value: C-81.00, H-6.94, N-12.06 
Measured value: C-81.01, H-6.99, N-11.92 
What is claimed is: 
1. A HexaaZa[3.3.3]propellane compound represented by 10 

Formula 1: 

Formula 1 

N 20 

Wherein R is H, C l-C2O alkyl, cycloalkyl, arylalkyl or aryl, 
Wherein the alkyl or aryl optionally contains heteroat 
oms selected from oxygen, nitrogen, and sulfur or halo 
substitutions, and X is H2, 0 or S. 

2. A method for preparing a hexaaZa[3.3.3]propellane 
compound represented by Formula 3, Which comprises intro 
duction of a carbonyl group into a compound of Formula 2 by 
using a compound represented by RiCOiX: 

25 

30 

Formula 2 

HZN NH2 40 

Y 

45 
in Formula 2, Y is O or S; 

Formula 3 

Y 

N 

Y 

in Formula 3, R1 is Cl-C2O alkyl, cycloalkyl, arylalkyl or 
aryl, Which optionally contains heteroatoms selected 
from oxygen, nitrogen, and sulfur or halo substitutions, 
andY is O or S; and 
in the above R4COiX compound, R is H, Cl-C2O 

alkyl, cycloalkyl, alkoxy, arylalkyl, or aryl, Which 
optionally contains heteroatoms selected from oxy 
gen, nitrogen, and sulfur or halo substitutions, and X 

10 
is Cl, Br, I, H, Cl-C2O alkyl, cycloalkyl, alkoxy, ary 
lalkyl, or aryl, Which optionally contains heteroatoms 
selected from oxygen, nitrogen, and sulfur or halo 
substitutions. 

3. A method for preparing a hexaaZa[3.3.3]propellane 
compound represented by Formula 4, Which comprises a 
deprotecting step Wherein the protecting group of a hexaaZa 
[3.3.3]propellane compound represented by Formula 3 is 
removed by using a metal or non-metal catalyst: 

Formula 3 

Y 

N 

Y 

in Formula 3, R1 is Cl-C2O alkyl, cycloalkyl, arylalkyl or 
aryl, Which optionally contains heteroatoms selected 
from oxygen, nitrogen, and sulfur or halo substitutions; 
andY is O or S; and 

Formula 4 

in the above formula, Y is O or S. 
4. A method for preparing a hexaaZa[3.3.3]propellane 

compound represented by Formula 5, Which protecting 
groups introduced to a compound of Formula 4 beloW by the 
reaction of the compound of Formula 4 With a reagent repre 
sented by RziX at the presence of a base, Wherein RZiX, 
R2 is C 1 -C20 alkyl, cycloalkyl, arylalkyl or aryl, Which option 
ally contains heteroatoms selected from oxygen, nitrogen, 
and sulfur or halo substitutions; and X is Cl, Br, I, H, C l-C2O 
alkyl, cycloalkyl, alkoxy, arylalkyl or aryl, Which optionally 
contains heteroatoms selected from oxygen, nitrogen, and 
sulfur or halo substitutions: 

Formula 4 

NH 

NH 

in the above formula, Y is O or S; and 
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Formula 5 

5 
Y 

Y R2 )l R2 \ \ N / N 

N 

Y 

in the above formula, R2 is Cl-C2O alkyl, cycloalkyl, ary 
lalkyl or aryl, Which optionally contains heteroatoms 
selected from oxygen, nitrogen, and sulfur or halo sub 
stitutions; andY is O or S. 

5. A method for preparing hexaaZa[3.3.3]propellane com 
pound represented by Formula 6, Which comprises reducing 
Y in the hexaaZa[3.3 .3]propellane compound represented by 
Formula 5 by using [M] -Hn, Wherein M is selected from a 
group consisting of aluminum and boron and n is an integer of 
l -4: 

Formula 5 

Y 

N 

Y 

in the above formula, R2 is Cl-C2O alkyl, cycloalkyl, ary 
lalkyl or aryl, Which optionally contains heteroatoms 
selected from oxygen, nitrogen, and sulfur or halo sub 
stitutions; andY is O or S; 

20 

25 

40 

12 

Formula 6 

in the above formula, R2 is Cl-C2O alkyl, cycloalkyl, ary 
lalkyl or aryl, Which optionally contains heteroatoms 
selected from oxygen, nitrogen, and sulfur or halo sub 
stitutions. 

6. A method for preparing a hexaaZa[3.3.3]propellane 
compound represented by Formula 7, Which comprises a 
deprotecting step Wherein the protection group R2 in the 
hexaaZa[3 .3 .3]propellane compound represented by Formula 
6 is removed by a metal or non-metal catalyst: 

Formula 6 

in the above formula, R2 is Cl-C2O alkyl, cycloalkyl, ary 
lalkyl or aryl, Which optionally contains heteroatoms 
selected from oxygen, nitrogen, and sulfur or halo sub 
stitutions; 

Formula7 

7 

H\N/\N/H 

H—N/\;iN—H 
N N 

H/ V \H 


