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FIWM N-=t o yv-N,N-U 7T+ jfgERL L N-= t o v-N-
TF AN, N-D X F L REXDERK

FHE=, FNAT, BAREEY, NHBR**

Studies on the Derivatives of a Leukemogenic N-Nitroso-N-butylurea
(1) The Synthesis of N-Nitroso-N, N’-dibutylurea and
N-Nitroso -N-butyl-N’, N'-dimethylurea

KEizo TADA, AKIKO NOMURA, YOSHIYUKI HAsHIMOTO and
NARIKAZU ODASHIMA

(Received September 30, 1974)

In relation to our studies!” on N-nitroso-N-butylurea (NBU), noted for its
high leukemogenic potency, the synthesis of its derivatives has been made in
order to investigate their carcinogenic activities.

In this report, the two head-titled compounds, N'-butyl-NBU (B-NBU) and
N/, N'-dimethyl-NBU (DM-NBU) were synthesized by the reaction of butyl-
isocianate with butylamine or dimethylamine respectively, followed by nitro-
soation by an usual method. For the both substances, detection was made by
thin-layer-chromatography, purification by column-chromatography and also
identification by UV, IR and NMR spectra and elemental analysis. IR and
NMR spectra of B-NBU and nitrosoation of N, N’-dibutylurea were discussed
a little.

N-= o v REHEOREF X H. Druckrey ik -, T IAY, Xbie N-= by
-N-77 K% (NBU) (1] oRAMAES, NS, BEFCE > THESIKRY, N-=to
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STAM TR, EBEO2{AY, B N-= tov-N,N-27FRFE (B-NBU) (1) &N-
= tav-N-7F1-N,N'-2 2 # L% (DM-NBU) (M) 04K oW THET 2.
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Chart 1
@
C4H9NH2’ HC] + HZN__ (%—NHC4H9
2
C,HNCO + C,H,\NH; " (‘5
6]

C,H,.NH,-HCl + H,N-— (E*N (CH,), —
(6] @'—’C«;HaNH(I%N (CHS)Z [ V]
C,HNCO + (CH,),NH

FIVIOAHHEE LTRRDOOOD L~ FhELbh5 (Chart 1), Oov— ik, (VIo4
R\ ~T, EREMAORKRL + F (e h, (VIZAESBRT, N-=trav-N-7Fg
ENELRBZENDLHSTEDT, bhbiI@DIL— 2T Lz A, (IVIBLIWV
(VIZENETES Z L2 k.
=t VLS BEOEMEE > P Y UL AR X WV SRET Y i X B, ()%
N VIFIRBTEAZ ENTEL., LALIIIB XTI, SEThH(1IER, Tilh
WRIO B BRETHY, =t oV REHOBMIE L TENCL VBT 2 LR VLOT
hoLraz b7 57 4 —CEOERETT s A, —NOKRCHEEES 2 LK.
fersErhokil, fliEihcir, TLC, UV 50t NMR 2~ Fazfv, IR, NMR =
RIMUBIOCTEINNCE > TRTE L., ABAOVIO= F o v{bicks\wTil, =tavitih
5 N-H2750LardbeilEThsr, bhbhOUSEAETRET 1 rakic=>1ray
{L¥RBZ ENbhot. ZhieowTiRidmomcd Lmd .
RERDER

N, N'-dibutylurea (IV] ®O&K

n-butylamine (Fi{LEL, #5#k, bp 78°C) 36.6g (1/2 ®) % bz v 758 Hic3053 ik
PRIREE L 7= D & n-butylisocyanate (Fnifkrk, ###k, bp 115°C) 50g (1/2 1) %+
T 1758 eSO ERIE L 72 & D & %A, 300RIMBGERG 281 45°C Ttz v
BIORMCWEXTR2CEETS L, Atk (—rREEYEL) o IV) %#%%. mp
70°C (CERfE 71°C). IxE 94%. IRKBrem-t1 . 3360, (vsNH) ; 2940, 2870, (vCH,, CH,) ;

max

1625 (vC=0) ; 1580 (5-NH). UV %%EOH . 984nm (¢ 64).

N-nitroso-N, N'-dibutylurea (D-NBU) (II) ®O&%
(vi)8g (1/2 =) &, HEMMEESF +V 74 34.5¢ (1/2 ®) &K 69ml R L el

* MR AIF AR EIB0 B AEESES (1974F10H) wWRBER, THTFE
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) %M, BA%, K 15, 48 (1970) ; HB29l0] H AEELRS (19704£1053), HAKELSBELIE
BEREY Y RY T L (19714F11F), HAEESFIFES, BIUV B U EXCLTHhTIhEBE; PMHE
B, &, BIU#E “Topics in Chemical Carcinogenesis” p.501~510, (FEAHE) (1972)

2) H. Druckrey, et al, Z. Kriebsforsch, 69 (2), 103 (1967)
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Baing, FERTHHAL LD, ML o0 25%EE 120m] ¥ D E5H T, - OfMEEY 0°
RO, = o VR TEHRET I aEEEYME (REIGOUV)) 2F 5, FROBEY S, K
vk, BB EAKBEY = —F AL, BMEE Tz — TR ESbE, T—TFAERIMLREH
T—BERYBRET — T v EE, BElEOREXE S, FBRLALRMKEOUVIIABT —F v
CRETHBHOT, KETHIEXREL, =toVvitERCZzo X ¥#RAERS. Al —7
HHHBRIZEE LTI )% ERT 5., Mol )0 UET3%.

$# D-NBU @ TLC &U'hF4sa= b /57 4—

Fig. 1 wR&+m< o D-NBU iz ) #45v G-TLC (BB CHCL, . Me,CO=
7:1v/v % Ehrlich ¥k X OB TRIB) X W #ED (V) ANBET S LR E
i,

Kieselgel G
0720
CHCI, :Me, CO=17 1
0400 Qo Ehrlich. R.Fluorescence absorption
— 0.72:--yellow
.. @® B-NBU Sample {0.40.“”5(1
©_¢ @DBU 0.43--red

Fig. 1 TLC of crude-B-NBU

WEATLya<w IS5 74 —X biEMT 5, [EEf—Kkieselgel 0.08 mm 150g ; # 5 4
& 3ommx39%cm iR TR ; B - #EEsE CHCL : (CH).CO (7:1 v/v) Hbld4g %
BEEYALGE 2ml A LU TRM%R, EBRETEN, &¥735 73> (58) e TLC TERH,
D-NBU ofi—2z2 8y bDOHI7 5 7y a3 v EDHEBEYREL LT 5, IE 2.58.

D-NBU (1) OR®E

sl L D-NBU % IR, NMR, UV o0& z2R7 bR IUOTEIMTICL DREZEL 7.

1 IR %% cm-'; 3350  (vNH) ; 2950, 2920, 2860 (vCH,, »CH,) ; 1710 (xC=0), 1520,
1475, (0NH, v N-N=0)

2) NMR (CDCl,) :0.95 (6H, t, CH,), 1.35~1.50 (8 H, m, ACH,, yCH,), 3.50 (2H,
g, aCH,), 3.82 (2H, t, a'CH,), 7.16 (H, N-H) &% %% < a, a'CH, ® > 7'+ Lz T

BT 5.

o v B a

CH, CH, CH,CH, /H
I

@’ 7, /8’ a’ CI-O

CH3 CH2 CH2 CHZ - N—N=O

3) UV %%EtOH . 298nm (e 5630), 398nm (¢ 90)

4) TEMT CHiN,O;
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C H N
Calc: 53.70 9.52 20. 88
Found. : 53.81 9.44 20.95

N-butyl-N’, N’'-dimethyl urea (DMBU) (V] O&RK

(IV) o &5ic Fiv 7= n-butylisocyanate (20g) (1/5 1) % T 708 N2 b DI,
BBHILTHERE Lk s F 07 3 v CEFALREHE K~ bp 7°C) 9.3g (1/5% )
%, bAT 302 ik THED Ui a RE U 7e 20 & I % iR © 305 R RETL 30 S RIMAGE
Ht s, PAIURAKRAY SCRIEEE LR, BREWEEZEEL bp 138~143°C (L L
€ 143°C) (14.5mmHg) oMmeEBERLHE: LTEORS, (CCHE? 106 ~ 8/0. 7mmHg)
TLC (v ) #50 G), #¥3 ot Ehrlich &% <k, AcOEt, Me,CO 0 2 MOHEH TR
B, 2[lE bEHEBRARLMBE—2ZFy b & LTHRHE LD THESE ¥ IThlich . &
76.6%.

N-nitroso-N-butyl-N’, N'-dimethylurea (DM-MBU) (III] ®O&R

e (V)19.92g (1/7 =) @, RS8R - MY v 9.53g (/7T =) KIS
Lich O Barcz, GHLARLIVIO= o/t e ARCiTVEREET5HEADHK
e By, WrhcREEENS D chy FRLcboroE TLC 2T, 7. HRAOBE
88.4%.

DM-NBU (IIIN) ® TLC & &0'hFLYAT M T T4 —

FeEsESO(MicoE s ) #4540 GirX-TTLC 2ua<x b 757 4 —%Tole. NV
¥y, Mz FL—AmMI—71 (1:1v/v), fEk EtOH o 3EOREMEELY AV, KO
(VIR Sici—z®y b (Fig. 2) iUz, &tk Ehlrich A X 2 2ak LT
B L ARINTH B, Ko aoB(MIERAEIF L/ b5 7 4 — X DR YIT .
BI% 0.1ml ox kB, AHAY Oy EBTF (3:2 v/v) 4dml B L TR, ERERT
EHETG, 28 80ml oML TRy 57 v 5 o 389nm (ki) 2 P0EE &R~ E
TR S TR R 3 U OB, & LIROEIERTT - .

0 I DMBU
o @ DM-NBU
0

0

@ ® @ @ @ ®
a b c

.
Benzen AcOEt : Pet.-Ether Et OH
Ehrlich.R =1:1
(Dwhite Fluorescence Fluorescence
®@yellow absorption absorption

Fig. 2 TLC of crude DM-NBU

4) U. S. Patent, 2,733,988 Feb. 17 (1956)
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DM-NBU (II) o[EE

1) IR ®% cm-1: 2960, 2930 (»CH,, vCH,), 2874 (vN-CH,), 1700 (v>>C=0), 1480 (vN-
N=0)

2) NMR (CDCl,) 0 :0.9~1.0 (3H, t, oCH;), 1.3~1.5 (4H, m, SCH,, yCH,), 3.15
(6H, s, N'-CH,), 3.75 (2H, t, aCH,)

w Y B a
CHCH:CH.CH, <y _ no
|
CHS\IQ/C=O
CH,—

3) UV %% EtoH . 249nm (e 6282), 389nm (& 100)

max
4) ﬁ%%ﬁ CHHL’J N302
C H N
Calc: 48.57 8.73 24. 26
Found : 49.64 8.77 23.56
(VIE(OID IR =7 P ADT 3 FI R LN ORI HETS L, ve=0]TIxa]HE» 1620
cm-! ¢, %313 1710cm™ o h, IN-H (WC-N, vC=N % &) i3, BiZst 1580
cm-! THEH 1520cm-! DEE TR TW5, WEDIDOTFHEIh 5 RS % Chart 2
7t &, (b)) kst -N=N-C- o #:%R (-N=N-0 C ~o+M #E) 5L, (@)
b b
QD RROHENFKEETH B 2 ExRT. Ml S (D) odErkin b, vC=0 X
BEBCThDETHHLNFEIYTHS.

Chart 2
I\'I=O ~II-I N=0 H 131“0~ H
R—N,~C—N,—R-— R—N-~C=N~R -— R—N,—-C—N,—R
I I + It
0 0~ 0
(a) (b)
N0 ¥ N-0 i
~— R—N,~C=N,—R -— R-NgC-N-R
+ [ + +
0- 0-

(e) (d)

LA () o N o -1 HRELSECTES A C=0 2EEKCThD LD L Ebh
5, oz ki, Ny 0BFRZ - ThHbbhb, HNO, w kb=t o vz, BETFEH
RISTH %00, (IVID Ny 2= tovkdh(Olekb s, Ny o0& T5 Hig=tov
B ZFe kb0 LtBbhfiE» T, 48D HNO, cx,T24® N-Ho5b—40D
H #23ne#= o /{tEh3FTRD = bo VLo KOS binwio L Ebh b,
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(D ZiET 5 &, BRI L O, S hiiBRom o (V) Th 5 Z L3,
TLC, IR z~< 7 v, EElc X » THREI RN, ZhEBEEUHEOIVIO NMR 2~/
bocix, (O] o aC-H, © 3.50 X b= Figso 3.18ppm 2 1/3 H 5306 (VI D
aCH, i 2 D & Bbh B ¥ 7/ F A psite. E e EBROMTHlBOM(IIBIL T, aCH,
DFins «'CH, X b#0.39ppm ST H 7. TORREFHEOHE L b Chart 2 iR
No* i@ X B fie -1 $hie X v atE <, (D)o-N-CH,-0 H 0B FHE 2 (V) » aCH, ©
HoBr#ELIVES LicETh o ECERETCR, N wihwiEicehds «’'CH, o H OfF
TEE E- aCH, o HoZh X hfRuvAic, ThZhBEEE b0t ilbhs.

(M) ERMKET S & ORrSncis\WTh) B 24T, MiEEEIMTH LI, 2030
X TLC 028y + AE—TH - - ELAKEHRD NMR X v (M0HFHED X 5 FROBA
TR FELICL DL Bbh b2, TOSBYOBEIEFCHED/ZRIEAHTHS.

® DA I SRS g, (irh—2, IABZE T, ZERT, FRAES, BN
F, AT, (LEEBFOHEK, Woie NMR wonwCEERE % i T A ER %
PR R RRH L ¥ 7.



