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2 2k wALALHIE, N-old-N-A3sd 44 1385 (CH;NHCONHCH,-G : G=H, p-CH,,
m-CHa, m-CHy0, p-F, m=F, m-Br) 7% @A 0}5-& NaNO,% 4572 4(d-HCl, HCOOH, CH,COOH,
CR:CO0H)& AHE-3ld YEZ 23 o o] YEZ 43} whg-o] AAAYHE AR, o] & uhHg 2E
AelA F 7hA AXo] HAMBAYE, N-WERL-N-E-N"-X| g5 'd -2l o} YA E(A) &3} N E2A-N-
BN gl Sl E(B)E0] FHAANER B, olF HFEY] B/AE o|& WEYE
'H-NMRol| 48] wiedsie)=4] dAE& S33lo o]F AAsch AAFIAARZ(G) 7T Sols3E9)
ddrld XL ¢ @A o= B/AY )7 F7HEAch o] f1A| A3 4AEv] B/ARYE vEES
233 (HONO, HCOONO, CH,COONO, CF;:COONQ) 9] #'dx|#71¢} 23 A3} $19] Al ey
3 RIS dgon DERIE) A 270 100 0093 1 0.78>~0.7(HONO : HCOONO : CH;
COONO ; CF;COONO)E riefyde}.

ABSTRACT. The regioselectivity in the nitrosation of seven N-methyl-N’-substituted phenylureas
(CH;NHCONHC:H-G : G=H p-CH,, m-CH;, m-CH,0, p-F, m-F, m-Br) was examined using NaNO; and
4 different acids (diluted HCI, HCOOH, CH;COOH, CF,COOH). In all cases, the two regioisomeric produ-
cts, N-nitroso-N-methyl-N'-substituted phenylureas (A)and N’-nitroso-N-methyl-N'-substituted phenylu-
reas (B) were observed to be formed as major products and product ratics were determined by the
integration of their methyl peaks in 'H-NMR. Electron donating substitutent(G) on phenyl of the ureas
generally led to increase the ratio of B to A. The data have revealed that the relative sensitivity of
the nitrosonium species (HONO, HCOONO, CH,COONO, CF;COONO) toward the change of electron
density on nitrogen with phenyl substitutents are 1.00:093:0.78 : >~0.7.
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g: G~ m-Br
Scheme 3

G2 dshe "NNMRE ¢ 3% 188
257 $4Y HE27(007~0.1N HCL —10
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$+2l= oofgt 4AH(d-HCl, HCOOH, CH,COOH,
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VERA#EY]  N-nitroso-N-methyl-N'-arylurea,
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NMR ¥ ez} ol 88l o]Fo) $xle|YNE
oj5 ol $R)o|AAUAE ¢ & Uk FAo}
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Fig. 1. '"H-NMR spectrum of the product from the
nitrosation of N-methyl-N’-(#-bromophenyl) urea by
NaNQ; and CH;COOH at —10%¢.
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A $3E « Udddeh 2 34 P Tadle 1
oA} el EFAHHCOOH) &w) 23 whg
o] 40Tl N'-nitroso-N-methyl-N'-arylurea,
11a-g7} 30~60F ol B3] 2] &3 ukge]
oJv+4| N-nitroso-N-methyl-N'-arylurea, 10ag2 3
B3 B2 Fisher-Hepp #eje] =}21 27
8k-3-*2l C-nitrosation& YJviA] Wsteh(Scheme 4).
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Table 1. Regioisomeric distribution for the nitrosation
of N-methyl-N'-arylureas with NaNO, and acids in
CH:Cl#

CH:N(NOYCONHCH,-G : CH.NHCON(NO)C;H,-G
10 11

G d-HCP HCOOH: CH;COOH? CF.COOH+

pCH; 45:55 59:41 22:.78 24:76
m-CHy, 64:36 75:25 34:66 42 .58
H 70:30 79:21 3961 23.77
m-CH,O 73:27 81:19 4456 27:73
p-F 65:35 76:24 35:.65 19: 81
m-F 90110 6 65135 80:20
m-Br 8911 94:¢ 63:37 72:28

“Average values of five determinations and the esti-
mated error is X 1. %at—10T. ‘at—20TC. ‘Under this
reaction condition. 11 partially rearranged to 10. The
value of 11 are the highest in five determinations.
‘Estimated error is 4,
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C-alirosatllon product

Scheme 4
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Table 2. Relative rate of formation of N'-nitroso-N-
methyl-N’-arylureas(11) in the nitrosation of the cor-
responding ureas

Table 3. Chemical shift change by phenyl substituents
in CH;NH-and G-CsH.NH-protons of N-methyl-N'-
phenylureas(9a~g)

kllog ks/lw Chemical shiftt  Chemical shift change

G d-HC! HCOOH CH,COOH CF:COOH G CH.NH ANH CHNH  ArNH

»-CH, 122 0.69 355 . 32 p-CH:O 3644 4850 -74 -121

m-CH; 0.56 0.33 194 14 m-CH,O 3535 4983 -03 +12

H 043 027 156 33 »-CH, 3490 4893 -03 -78

m-CH,0 037 023 127 27 m-CH, 3517 4919 —48 -52
»-F 0.54 0.32 186 42 H 3538 4971 0 0
m-F 0.11 0.06 0.54 0.3 2-Cl 3543 5058 +05 +87
m-Br 0.12 0.06 0.59 04 m-Cl 3572 5109 +34 +138
»-Br 3550 5050 +12 +79

m-Br 3576 5104 +38 +133

AAE, 103 N E4 S AAE, 1129 A4¥le m-NO, 3636 5312 +98 +344

ez} HEe] 5 uhgES(Nit N)oj=29]
kg oy vjE Wiy 5SS HAeE A
25} 2B s o 713 A o)t YEZ 23}
vhgo Ao ¥ PAHEv], 11/10& JEEA3 23
F59] AAYR §l9 AAD ey oA W3}
€AE EAFE A%rt § Aol vl §i2e}
AAEL) 44 1/105 119 Ay £ (krel,
relative rate of formation)& ehlni QA 4
FA0) A 8] 2]AF7(G)d BHE 119 104 H
2o & uks-A (relative reactivity), log ke/kn &
T8 5 UcH(Tadle 2).

N-methyl-N’-substituted phenylurea(9a-g) «il A
2 #9718 WG 25Y AAEFQ R A
AFF5Ed ael A9V FL(N) g Able
o AEFUE Y AfALE AYE vA F
slev 2 W@ NEARA2(NIAS 4
AdxeE 23 MY F= A (inductive ef-
fect) ol S|t <gt J344 v Zoe BQlc o)
#H A22R7(G)A A F 714 A2(NF N)
9] AALE HE doprr] $13 N-methyl-N'-
phenylurea(9a-g) 2 'H-NMR 2# € 2}of| A2} o}g
ARALYAHNY ek A3 FL(ANH) 9 33
A o) F(chemical shift) ¥ P HAL 98] 2
(CH.NH-) 8] #at#o] 5] 2§71(G)el ¥t 43
F &Absisivk Table 3994 & AAY AR7(G)
of 2J3) ofFR} WAYUA $19] 729 Aol
o] —12~+34Hz Axe P42 3 Wy
Wi oA AL §)9] fie) HEAe|FE T4
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“Determined vs. MeSi at 27C in 1.25M DMSO-d,.

~+98HzE oA AALYA o} 2 3y
o] Fof vis 2 T A AL BN
a}2}A N-methyl-N'-substituted phenylurea(9a-g)
9] N-yegas whgoyq A Vet 8
YF 29 AW HAYE Wi oE A
W A2 119 10o] A AR 84, log ke/ks
A2RE Lol F A& Aotk
N-methyl-N'-substituted phenylurea(9s-g)8] )
#2717} A AAYAHN) A w2 HApE)
€ °obdd f=Ae UM mAANVZ(G)7} oln)
X718 A Yzt v|Ae AAEI}} AR} AY
€ 2 ez dqase fele 2 Jmzan
HAFR) 2AAW)(G)S) AN @ b
443 % A=E 7317 9%t N-methyl-N'-su-
bstitated phenylurea(9a-g) ) ] E 248 uhgolj4)
42 119 100 R A 84, log ke/kyE
PG pK, e} Hammett o Abpilel s
plot3le Fig. 29} 33} & IHZEF I& + U4
.
Fig. 28} 3& YERS3} whgold o3 2] 4
{d-HCl, HCOOH, CH,COOH)& AMH-% « =z
44 =e H ]3] v]E o) 83l 4t 114] 109
3 AlNH A, log ko/kyE F MR AR
A, obd®9) pK, )¢} Hammett o Abeel] o3}
plotdled & k=2 AdAerl & shid
AdoE vehtx] gtARl ANkR e Zefz e
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Fig. 2. Plot of log kc/ky vs. the pKa value of aniline
derivatives for the formation of N'-nitroso-N-methyl-
N'-phenylureas in the reaction of the corresponding
ureas with NaNOQ, and acids [d-HCl(®), HCOOH(D),
CH:COOH(O}).

Fei7} FAbsHAl veldg HoFz Qirt. oo 2
H#AHe EdE 492 AL ¥ J4d&
A& = g A7) X) B (apparent substitutent
coustant) § A o] JRIARPT WY 2
Je|= a8} 3ekEe 7T (sensitivity) ol sd3he
71871& T3] 25 JEIAN AIgF0e A%
H 3Ad A7 €MF el

$ele Mo d-HCIZAMA Y log ke/bnitd
718717 10] HE% e A42E AR AT
sl o] A& uwge g HCOOHS CH,COOH
A2 e plot3il s o Fig 49 22 2]
A¢] 7)1¢717F kAl 71A A4S adZE ¢
4 Atk Fig.49] A 7k A4 71E7] F, d-
HCl, HCOOH¢} CH;COOHz A W& 718717}
z4zh 10, 093, 0.782 Jehle 722 Rol 74
ez is fEe] 22X R7(G)ed A% A
12 #e] AAYE e iy WEHEE

+051

Fig. 3. Plot of log k¢/kn vs. the Hammet o constants
for the formation of N'-nitroso-N-methyl-N'-arylureas
in the reaction of the corresponding useas with NaNQO,
and acids [d-HCl(@), HCOOH(D), CH;COOH(O)].

Jsd slope= Q.78

log kc / kH

substituent
constant

Fig. 4. Relative sensitivity of nitrosonium species
(HONO(®), HCOONO((2), CH:;COONO(O)] toward
the electronic effect of substituent(G)} on pheny! of
the N-methyl-N'-arylureas in the formation of the co-
responding N'-pitrosoureas.
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HONO>HCOONO>CH,COONO¢ X2 74¥
£ & 4 9ck CFRCOOH zAdAe 7|17
o) Abg ALgste] JEZAIAY o JAEHE U
243 BLE 100) 115 Agdgge] A& de
2A 78 7 ik 2=y 2 7k 2%
{(G=H, m-CH,0, p-F)}£€ 7}% N-methyl-N'-substi-
tuted phenylurea 9a, 9d, 9% & |43 JE=R
23 ukgelA 11/10¢) ¥]7} CF;COOHE AM8-8t
dE o of2 M FHe A AR W
sl 1 IA Vepde 22 Rol(Table 2
A=) CF,COONO7} 714 & vh-Ad 713l e
F35c). gl JE2 23 3Ee) kg o1
FAe 7 JeEzaz saEe] ze)X$71(G)el
2 A42A2 99 AU H3te] W} w7}
9 oFxq] HONO<HCOONO<CH;COONO<
CF;COONQ9l Ao xelrk ojeiylt whgAle &
Ae YEZL3 d8FE HAA717] A AHeRE
2] A (acidity) b @3] e Ao Ralch
Akl ez s ofol(nitrosonium ion) Z
gabe Sole9 AR 4kl w4l 7| (conjugate
base) 2 #4HHOH, HCOOH, CH:COOH, CF,
COOH)9) 4xrt & 4% ol B97ist dYd
HEZ A o) 29 AR} B} @& H(posi-
tive) 2] 313& WA § Aoz aielx 1 iAol
Z713 zlo)7] wj ot ALE-3 4le] pK A& i
247} 14,37,47, —302.2 &9A oo 2 A=r}
¥l5:3k HCOONO2} CH,COONO&= 2 whgAe]
27] X471 s 27 A% shHe] e}
ot AAMALE Bo} 2 s} whgAe] A
AL A2 de Rz 449 2@
(G)7} AAFNL £5F 11/109] Fte) F71d& &
Fslol o] FUY 2 XW7)(G), 424 G=H4
A5 YERA 3T dE 11/109] ¥e
HCOONO<HONO<CH;COONO<CF;COONO <
M2 27lshe $AF 2otk UE243) 33fd e
A2 49 dARE wisld 4@ WEURE
ARY weA vimstd 2d HCOONOst
HONO2| 47} slale] d5& & & sk ol AL
ofe} 5 JEg43 H3}E giAse o A
o2 ¥ty HONO7} 44 H 22 HCOONOe »]
3t kgAY YHHL PO AR AR Holy
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el gAH R Z HdABRL2e FAHo]
HCOONO®| 4 ¥t} HONOY 7%t 419 11/10¢]
vz} 238 o ZUlsie Ree AZEch aehd
vk Aol o & CH;COONOsIAE A=t24lo] 9
N8R} A AL3s24 100] i} 119 wl7t
HONO¢} HCOONOelxjs} wzg o ¥y =3
wk$-4do) & CH,COONOo|H 2 u]7} oj$ & A
o2 walh

4 B

w)y) o} 23, N-methyl-N'-substituted
phenylurea(9a-g & YEZAI WA o F
7R Ao 3R AE, N-nitroso-N'-substituted
phenylurea(10a-g)} 2} N'-nitroso-N-methyl-N'-sub-
stituted phenylurea(lla-g)7} AAHY o|F F
e gAY YAl JER A} A}FLE A
AX717] 3 AHgEE A F7d o3 JEE
2225 oz} wetsl-g FAstgcl N-methyl-
N’-substituted phenylurea(9a-g)ell*] #H22|¥%7)
(G)& HIAA F 7KK A49 F, N=jgd2 33
Ao} N84 LR17) 98] AAdEr) HE o
2of Wizl WE 4% vE=223 RFY
20134 AA ] PASH= yhg UZEF FHGS
o 4% JeRaz} 33Fe iy ¢He
HONO<HCOONO<CH;COONO<CF;COONO <
M2 a4 dsich ol WA RS 7R
ez st satge] ugd g¢ie 2 g9eAd
HONO<HCOONO<CH;COONO<CF;COONO <l
A2 ARG o]F gAY ¢4 YEER
ool AR 4bS] FHA7| (e $ol2) 9 it
o] Atmsl @Yo e AL Roln o|F 3}
§F9 AR89 Feolrt 23] d& A+ YAA
ol gale] geol 3 ZoE AWk

4 H

2 ¥l A3 A)oF methyl isocyanate, ani-
line, p-toluidine, m-toluidine, m-anisidine, p-fluo-
roaniline, m-fluorcaniline, m-bromoaniline&. A%
£& Y3 A3 d-HClS] kg5 &
Z 0.1N-N2,CO;784-& 4143+ methyl orange
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+ AMYLE titrationdto] FAsHA) T for
mic acid 98~100% formic acid A]2}8-& phtha-
lic anhydridest 34 6412} reflux®t ¥ 7a}el
FREFY AUk Acetic acid$} trifluoroacetic
acide 3 A1g4¢ I92 A43lqc)
¥ & Electrothermal Melting Apparatus=
S99 RARA ko) IR spectrat= Perkin-
Elmer 710B IR . Spectrophotometer2, 'H-NMR
spectrat Varian EM 360A 'H-NMR Spectrophoto-
meter2 AUvh. #AAoj Y AML] PHu)E W E
$E2) NMR 29 e 5 ojgduo| 2] w3
H 258 ZAA9ch NMR 478§ @12 @ o
¥ ool 2s) sk Belrt A S, sweep wi-
dth& Sppmo = 3] AHu|E T3 A2 atE
HAiz 3o
N-methyl-N'-substitued phenylurea(9a-g)2) B4
2| fobd % (substituted aniline ; 50 mmol)-& CH,
Cl2 100 mio) 713}t OTHA) methyl isocyanate(60
mmol) & A7}t ¥ A4 37 Fb 2]}
IF SEYES AU AT ol e
2 AFAsc)
N-methyl-N'-phenylurea(9s). Aniline(4.66g).o
EYH sl9 4 A 638g9) Y4FYL
Aok & 85% : mp. 146~147C ; IR 1650 cm™!
C=0); 'H-NMR(DMS0-ds) o 262(d, 3H, CH;
N), 590(g, 1H, CH;NH), 8.29(s, 1H, TtNH),
6.86~7.50(m, 5H, Aryl).
N-methyl-N'-(p-tolyljurea(9b). 5.35g] p-tolui-
dine2 2% ¢ BB AX 698g2) VYA
& AT 48 85% : mp. 174~176C ; IR 1650
cm™(C=0) ; 'H-NMR(DMSO-d;) o 2.59(d, 3H,
CH;N), 582(q, 1H, CH,NH), 8.16(s, 1H, ArNH),
6.71~7.32(m, 4H, Aryl), 2.16(s, 3H, Ar-CH,).
N-methyl-N'<{m-tolyl) urea(9c). 535g¢] m-to-
luidine2 2 %] $18) FH& A2 4.60ge] VY7
A& Ao % 56% 3 mp, 83~84T ; IR 1630
em™(C=0) ; 'H-NMR(DMSO-d;) ¢ 2.60(d, 3H,
CH:N), 586(q, 1H, CH;NH), 642~7.20(m, 4H,
AryD), 220(s, 3H, Ar-CH,).
N-methyl-N'-(a-methoxyphenyl) vrea(9d). 6.16
8] m-anisidine 28| 919 HY& AHY 658g9)

VY24 ¢ AUk £8 73% 5 mp. 107~108C ;
IR 1650 cm™'(C=0) ; '"H-NMR(DMSO0-);) ¢ 2.50
(d, 3H, CH;N), 5.89(q, 1H, CH;NH), 8.31(s, 1H,
ArNH), 618~7.12(m, 4H, Aryl), 363(s, 3H,
ArOCH,).

N-methyl-N'-(p-fluorophenyl) urea(9e). 556g2]
p-fluorcaniline2 2X€ $12) HAE A 580g9)
SHAYE AU 8§ 69% ; mp. 178~179T ;
IR 1645cm™"(C=0) ; '"H-NMR(CDCL) o 2.72(d,
3H, CHN), 576(q, 1H, CH:;NH), 8.18(s, 1H,
ArNH), 6.65~7.43(m, 4H, AryD).

N-methyl-N'-(m-flucrophenyl) urea(9f). 5.56g2]
m-fluorcaniline2 246} 9)9} A& A 555¢9)
H43% AUk $8 66% 3 mp. 112~113C ;
IR 1660 em='(C=0) ; '"H-NMR(CDCly) o 2.73(4,
3H, CH:N), 589(q, 1H, CH,NH), 834(s, 1H,
ArNH), 632~752(m, 4H, Aryl).

N-methyl-N'-(m-bromophenyl) urea(9g). 8.60g2|
m-bromoaniline2 248 919 B398 A 7.1029)
B934 & AUk £ 62% ; mp. 122~123C ;
IR1645 cm™(C=0) : 'H-NMR(DMSO-ds)02.62(d,
3H, CH:N), 596(q, 1H, CH:NH), 85I(s, 1H,
AINH), 6.73~7.74(m, 4H, Aryl).

N-methyl-N'-substituted phenylurea(9a-g)2| L|E
203 2 ¥ MWAE BEejae!

0.05 mmol®] $-do}f-54), 9a-g 609 K]
Eoig), 282 7~14g9] NaNO,(100~200 mmol)
2 & ~10 B ~20CHA 5~50 mmol)
AHd-HCl, HCOOH, CH;COOH, == CF:COOH)-¢
1I~5¥7} 7helgict. o) Wb EYE-8 20mie) 23}
NaHCO; %%+ 10% NaOH $4joz Az, =
T2 A Ay

o] & ARt L YAHSE s} &
HA )3 BHE-L 0T, W& Y Yefo) 4
preparative TLCell 218t #2)sldc}. N'-nitroso-
N-methyl-N'-substituted phenylurea(1t)e <, 4,
TLCE &3] Ekastdo)

52 — 10T A 2.9 mi'®) CH,COOH(50 mmol)
& 5% 13 F fXoj AN E de Aox),
&2 'H-NMRZ Z23stdcl. TLC solvent:
CHCLZ 2833}
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N-methyl-N’'-phenylurea(9a)2| LE 248}

N-nitroso-N-methyl-N’-phehylurea(10a). TLC
R 07: 5% 40%:mp. 87~88C; IR 1715cm™!
{C=0) ; 'TH-NMR(CDCl;) ¢ 323(s, 3H, CH:N
(NO)), 880(s, 1H, -NH-), 6.90~7.65(m, 5H,
Aryl).

N’-nitroso-N-methyl-N'-phenylurea(11a). TLC
R/ 03 & 60%: mp. 96C dec.; IR 1710cm™!
(C=0) ; '"H-NMR(actone-ds) o 3.10(d, CH;NH),
7.87(br, s, 1H, CH;NH), 6.83~7.67(m, 5H, Aryl).

N-methyl-N'(p-tolyl) urea(9)2] LIE24%}

N-nitroso-N-methyl-N'~(p-toiyl) urea(10b). TLC
R08:48& 22%:mp. 98C: IR 1730 cm Y(C=
0) ; '"H-NMR(CDCly) o 321(s, 3H, CH;N(NO)),
8.70(s, 1H, -NH-), 6.95~7.52(m, 4H, AryD), 2.31(s,
3H, Ar-CHj).

N’-nitroso-N-methyl-N'-(p-tolyt) urea(11b). TLC
R 04 5& 78%;:mp. 72C dec.: IR 1726cm™!
(C=0) ; '"H-NMR(acetone-ds) ¢ 3.10(d, 3H, CH;
NH), 7.86(br, s, 1H, CH;NH), 6.87~7.50(m, 4H,
Aryl), 240(s, 3H, Ar-CHy).

N-methyl-N'~(m-tolyl) urea(9c)e| LIE 243}

" N-nitroso-N-methyl-N'-(m-tolyl) urea(10c). TLC
R/ 06; 9% 34% :mp. 82C;: IR 1715ecm Y(C=
0) : 'H-NMR(CDCl) o 321(s, 3H, CH:N(NO)),
8.74(s, 1H, -NH-), 6,70~ 7.48(m, 4H, Aryl), 2.35(s,
3H, Ar-CHy).

N-nitroso-N-methyl-N'-(m-totyl) urea(t1¢c). TLC
R, 04; & 60%; mp. 53C dec.: IR 1715¢m™!
(C=0) ; '"H-NMR(actone-ds) o 3.10(d, 3H, CH;
NH), 7.88(br, s, 1H, CH:NH), 6.63~7.48(m, 4H,
Aryl), 255(s, 3H, Ar-CHj).

N-methyl-N'-(m-methoxyphenyl) urea(9d)2} LIE
223

N-nitroso-N-methyl-N'-(m-methoxyphenyl) urea
(10d). TLC R/0.6 5 =& 44% : mp. 91C ; IR 1710
em™}(C=0) 'H-NMR(CDCl;) ¢ 3.24(s, 3H, CHy),
8.78(s, 1H, -NH-), 6.54~7.38(m, 4H, Aryl), 3.80(s,
3H, Ar-OCH3).

N-nitroso-N-methyl-N’-(m-methoxyphenyl) urea
(11d). TLC R,04; 4% 56% : mp, 84T dec.; IR
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1715 em™(C=0) ; 'H-NMR(acetone-ds) ¢ 3.10(d,
3H, CH,NH), 7.87(br, s, CH:NH), 6.48~7.37(m,
4H, Aryl), 452(s, 3H, Ar-OCH,).

N-methyl-N'<(p-fluorophenyl) urea(9e)2| ==
a8

N-nitroso-N-methyl-N'-(p-fluorophenyl) urea(10
). TLC R;08; 4§ 35% : mp. MT ;IR 1735
cm~'(C=0) ; 'H-NMR(CDCls) o 3.24(s, 3H, CH;
N(NO)), 878(s, 1H, -NH-), 681~7.60(m, 4H,
Aryl).

N-nitroso-N-methyl-N'-(p-flucrophenyl) urea(11
e). TLC R,06: & 65%:mp. 117C dec.; IR
1720 cm™Y(C=0) ; 'H-NMR(acetone-ds) ¢ 3.10(d,
3H, CH;NH), 7.88(br, s, CH;NH), 6.75~7.60(m,
aH, Ay,

N-methyl-N'-(m-fluorophenyl) orea(9f)2| L{ER
2%

N-nitroso-N-methyl-N'-(m-fluorophenyl) urea(10
f). TLC R/ 08: & 65%: mp. 77C: IR 1730
em™{C=0) ; '"H-NMR(CDCly) ¢ 3.25(s, 3H, CHs
N(NO}), 891(s, 1H, -NH-), 6.64~7.70(m, 4H,
AryD).

N'-nitroso-N-methyl-N'-(m-fluorophenyl) urea(11
6. TLC R, 0.5: & 35%; mp. 0T dec.; IR
1730 cm~(C=0) : 'H-NMR(acetone-ds) ¢ 3.10(d,
3H, CH,NH), 7.86(br, s, 1H, CH,NH), 6.58~7.72
{m, 4H, AryD).

Nemethyl-N'-(m-bromophenyl) urea(9gi£'.{ LEZ
23

N-nitroso-N-methyl-N'~(m-bromophenyl) urea(10
g. TLC R, 09: 4% 63%;:mp. 89~9%T: IR
1735 cm~(C=0) ; 'H-NMR(CDCly) o 3.23(s, 3H,
CH;N(NO)), 881(s, 1H, -NH-), 6.98~7.84(m, 4H,
AryD).

N'-nitroso-N-methyl-N'-(m-bromophenyl) ures
(11g). TLC R;04 ;5 5§ 37% : mp. 65C dec.: IR
1740 ¢cm~(C=0) ; 'H-NMR(acetone-ds) s 3.11(d,
3H, CH:NH), 7.87(br, s, 1H, CH;NH), 6.88~7.82
(m, 4H, Aryl).
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