MR

TAFVREFDO = b ofbl 2 DERY
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. & B

THENREDI S, AFAVRBRBIUCHFE I 2
FARED= b r{LT0ERPIZOVTIIEICH
HOD e, T ZTRINUADHERRER DD
BOTLENEERFESOT ) BLUY T AX VBRI
WTORBFERE#HET S,

BHDL S BT A FARK R L SkEHRT
= br{ELTHROASLORTOLS 2xf =t e
TAFRE (DDMU) Thokt, * 51 RED
BARFL L ) &bl 5L, 43 EE =}
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NHCH N(NO.)CH
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NHCH, N(NO:)CH,
NHCH

col } — CH,N(NO2),
NH,

ZOXHEEHEORERAMRFRROTHA,
ZOAFAREBOTASFARTRERZTLRRY
ENFRLEOL S R=Fu{LAHRBOAZTHSS
Mo TAENENRZFL, Fue’l, TFLEREL

BBIZEDST, = FrlbOBFRESTLDII L LE
Abhbl, FhiklalLrovy=1ra{Lihs
ARLZELTD, TOERBIP2ZIRSTLSLD
LiEEENB, ok RATHALTEERNS A
BELRYSRNOT, —ill) A AERT FAKR
ETOTAXNERDON H>h %, BRRLEKGRT
M52 EERABDIITH S,

2. RBHERLEBR

2.1 ZAELVERETOSHK

= buibERHa 7Ass RFER Table | © k5
RLDTH 5,
T)TAENMNBRITAXRNT 2 OHiKHZ, 40
Clzdleds 7 R A Y U AOKETRIZ MAT
nGTAL, RENC X ) AR 70~80°C 2L b
BBLTHAEL, 7Aa—aEinz < KCl 245U,
THI-VERESHT S LEGOEMLLTHST
LMTES, WRIXS7 VBAY T aicx LR
75~80% TH 5,

RNH.-HCI+KCNO — RNHCONH,+KCl
CTNENRERIITARNL VT F—=b 7%

Tabel 1 Alkyl ureas
m. p. °C
Ethyl urea NH,;—CO—NH—C.H; 92
n - Propyl urea NH,—CO—NH—C,;H; () 107
n - Butyl urea NH,—CO—-NH—CH, (») 85
1t - Methyl 3 - ethyl urea CH;—NH—CO—NH—-C,H, 48
t - Methyl 3 -2 -propyl urea CH;—NH~CO—NH—C,H; () 61
1 - Methy! 3 -iso-propyl urea CH,—NH—CO—NH—C,H; (iso) 102
1 - Methyl 3 - #-butyl urea CH;—NH—CO—NH—CH; (n) 70
1 - Methyl 3 - tert-buty] urea CH;—NH—CO—NH—C,H, (tert) 145
1, 3-Diethyl urea C,H,—NH—CO—NH—C;H, 107
1 - Ethyl 3 - n-propyl urea C.:H;—NH—CO—NH—C,H: (n) 76
1 - Ethyl 3 - iso-prpyl urea C;H;—NH—CO—NH—C,H, (iso) 154
t - Ethyl 3 - n-buty!l urea C.H;—NH—CO—-NH—C,H; (n) 51
1 - Ethyl 3 - tert-buty! urea C;H;—NH—CO—~NH—C,H,(tert) 145

ERfUIE 6 NITARA
* NORIMBBRAFAE 7R NIRRT RNFRHES
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WNT L2 —F AN TRIL SR THx,
RNCO+R'NH: — RNHCOXNHR/

H#HE L= —F MICERLTHVT, BRATHITES
IKBRLTRIEL, EE0OFMNIFHT 5, iz
iz,

2.2 = hR{EE ERSHODM

&7 A% VRS 10g & 989, BiEE 40m! LA
£t 40m! OELHHIZ =5~0C TH/RM+53. =/
TAENVREBOBEIZOBEAIHALRBETS L
FITH LA BRTIOTHEE N BAEFBITARD
TENYETHD, CTAFNVEROBESITTRIIR
i, BRLDEVRLOLOTERY, TIRT
#7033 10min, MITA RS, LW CRERESE
BROAKIZEATS. chiz—Frigfil=—F
NS 2R THEY, =—F A ERETRET S
ol miE K, 5% MO + Y o AKERE A&
OHUCREL, SABRF Y o2 E2MATRERTS
e B2 TVEVARMOINDE RPNT, WitEELT
MEER #1772 5

2.3 4putonteER

/T NENMRERD BITHEAEV R L OMBEED
REENHOH, cHEHRFLER, FAREDE
i | BN LRI, e EAREDERR, 12
1550 2 RO/ 5 L IiE, TLTTFURENE
A oS LRENELTLHOME, YTV

HECFAREMOOARENTH IR TRLE,
Table 2 2R X h =4 ERHOEMALER & iED
EFERE—FELTHRLZ, HLZoRizEEN D
AFNFERED= b e bERBLIFETHVTH B,
B/ TAENMERNOOERBIIEGERH TR
FEDTERT, TARARAKREL LD LEERDD
RESERBIIIEL LD, BBEZARIC bR
5. BEDEIIIAFLAREPOIIEBEIBRLPR
RO THEN, = FARRLIIVBOALELD
13, BRI UNLRVBRT, e VRHE, 7
FERL 2 DIZH>THA EERPDBRIELEL
BB
TFVERPOB/ LN EEETRERRN TSR0 4
mm. Hg T 27°C fHT TR+ 5 ReEH0OR 1L,
FERITHMLWIREEN D Y, FAThIOResRL 5
RBEIT LAV BRINT 31.47% T CHN(NO,),
ELToBBM31. 1% LIZIF—FT5, et R
FKOBERBICOET L 5 CERBHERERE+5
&, %5 1Tmm. Hg?2TCw&?%éﬁ%®M¢
HRIHL, KkvwT 3mm. Hg < 30°C BT Tl UR
M 28225, ZOBFEZHFALIL)Ro>TH
Skiz, B, BIFR, HWBEALLIZLIZ2&Y L
326, 2L{HNHRLEBLLLD, BED
BOFOBREILRRR/MO EEL TR Y GH:N
(NO:)[N=28.19%] L Bbh 5, PADE K

FAREN SR LHRPRB LN, 205D ITEBRAT 14.13% LN 22, ERHEL
Table 1 The results of nitrating different alky! ureas
Reaction products

Type of alkyl urea Oxygen
| Formula B.p.or m.p,°C dp ni® | N 95 (balance

g
CH, NHCONH, CH,N (NO.). b.p. 20( 7mm. Hg) | 1.4263] 1.4470 43.70 +0.07
C.H,NHCONH. C:H,N(NO2)s b.p. 27¢ 4mm. Hg) | 1.2897] 1.4370, 31.47| —0.30
. C;H:N(NO.). b. p. 30( 3mm.Hg) 1.2864; 1.4380, 28.37 —0.59
CH:NHCONH: | &*'6X0, b.p. 22(17mm. Hg) | 10854 13930 14.13 —1.00
C,H,NHCONH. CH,ONO, b.p. 31(15mm. Hg) l.0347i 1.4000‘l i1, 86I —1.28
CH, NHCONHCH,; | CH;N(NO.)CON(NO.)CH, liquid |.4560| 1.4950' 31.46’ —0.36
CH; NHCONHC.H; | CH,N(NO.)CON(NO,)C;H, ” 1. 3641i 1.4905 29, IOi —-0.58
CH; NHCONHC H; { CH,N(NO,)CON(NO;)C,H; ” 1.3023 1.4862 27.26, —0.78
CH,; NHCONHC;H; | CHN(NQ.;)CON(NO.)C;H; " 1.2997: 1.4840, 27.17 —0.78
CH; NHCONHC.HQ CHJN(NO:)CON(NO:)C‘IIQ ” 1.2581 1.4830° 25.38 —=0.95
CH,; NHCONHC,H, { CHN(NO.)CON(NO,)C,H, ” 1.2150, 1.4756] 25.32 —0.95
C:H,NHCONHC:H; | ¢ 1 N(NO)CONNOC,H, m.p. 28 G G| 27-15 =0.78
G:H,NHCONHCGH: | ¢ i3 N(NO,)CON(NO,)CH: liquid 1.2485| 1.4790 25.43 —0.95
CzH;NHCONHC;Hr CgH;N(NOg)CON(NO:)CaH: L4 1.2460 1.4776 25.37I —0.95
C.H,NHCONHCH, | C;H.N(NO;)CON(NO,)CH, ” 1.2009; 1.4766; 24.00 —1.09
C.H,;NHCONHCH, | C;H,N(NO-)CON(NO.)C,H, ° 1. I698‘ 1. 4691 23.94| —-1.09
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PZHEALTH ABLUL €0cm LLE Tho, =6
BRTTBESEZZLDTELVWLOTHON:, L
PLABE = s REZITX mp. 28°C 0
BiELTHESh, BRRETIIRIY 6 5EE TR
Boshdhokt, HAMKRIERTETHON, T
OYRITHEMEERAF VA LR, AEELTLR
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L3,
2.4 BHFECoPRSIFALRROEREER
HFSZF AR 10g ¥ 2.2 [IRREBEHECRE
EEAEROREHTAETS &, 228 0FERRHO
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sty el ORABENEESTESR
5 LRSI mp. 28°C OEAIRROER L 0B,
TR BL O F R C=29.20%, H=4.79
o4, N=27.15%, 4F-f&=208.0
CO[N(NO)C,H;J: & LT oI : C=29.16%,
H=4.85%, N=27.189%, 4}Fft=206.2
ZodiHEtEss Table 3 (2R L1,

Table 3 Physico-chemical constants of

sym., -dinitro diethyl urea

P —

Melting point, °C 28
Specific gravity, d3° 1.2883
Refractive index, n% 1.4779
Heat of combustion, cal/g 3700
Heat of formation, cal/g 244

KLYV Sug VIZRETHEMN, TAz—, =—
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3) Beilstein, 4th ed.,, Vol. I pp. 355

4) 4 Vol. 1 pp. 369

Nitration of Alkyl Ureas and the Properties ¢f Reaction Products

by K. Shiino

Alkyl ureas of the formula NH,—CO—NHR and RNH—CO—NHR’, where R
or R’ was an alkyl group (C,~C,), were treated with a mixture of nitric acid and
acetic anhydride at—5°C~0%C, and the physico-chemical and explosive properties of
reaction products were examined.

The results obtained were as follows:

1) By treating dialkylureas with the nitrating mixture the coresponding dinitro

derivatives (1) were obtained in good yields.

/N(Noz)R
\NNO»)R’
2) Monoalkylureas, such as methyl—, ethyl—, propyl—, and butylurea gave

the following products by nitrolysis:

RN(NOg)ge+++--e-- @ RONO;:++++--- 3

3) The products obtained were dense liquid at ordinary temperature with the

exception of dinitro derivatives of diethylurea,

The compound (2) was instable and highly sensitive to impact, however had

CO

very high explosion power.
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