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Synthesis and Reaction of N-Methyl-N-phenylcarbamoyl Chloride

Using Microwaves
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Abstracts: N-methy-N-phenylcarbamoyl chloride was synthsized by the reaction of N-methylformanilide

and thionyl chloride under microwave irradiation. By the treatment of ~N-methyl-N-phenylcarbamoyl

chloride with sodium ethoxide and N-methylaniline ethyl N-methyl-N-phenylcarbamate and N,N'-

dimethyl-N,N'-diphenylurea was obtained, respectively.
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PCls, PCI; or SOCl,
RCOOH >

RCOCI

Scheme 1. Synthsesis of acid chlorides

AlCI
CgHg + RCOCI 2 CeHsCOR + HCI

RCOCI + R-OH —> RCOOR' + HCI
RCOCI + NHz —> RCONH; + HCI

Scheme 2. Synthesis of ketones, esters and amides
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Scheme 3. Synthesis of chloride 2

Fig. 1
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Al X YAMATO melting point apparatus MP-21
ZRWTHE L, EEMEIZL Ty, 3B
SIBATA glass oven GTO-350RS % AW CHlE L, &
FERIIEIL L TWO R0 ARAMEILINL A~ 7 R L OJIlE
(21X JEOL FT/IR-620 #* 4 ket &A=, 'H
NMR A7 kL (60 MHz) OHIEIZIX HITACHI
R-1200 #ZRESILISEERE 2 F\ o, PRI HEY ' &

LCT b I AFAVT W, MW BBEHIZIE
SHIKOKU INSTRUMENTATION f# Bfl~ 1 7 1
W7 A NEEZ AWz, B ST —1X 1 TH 65W

(RRATJE ) - BN IRRRE] S FD . FERRSTIER 49 F0) . 3
TITAKT 195W (B - BRATIRERH] 8 FD . FERRATIRE
M 19 ) Th b, WEHKE T REOIRE N EICIX
Radiation thermometer IT-314 ( As One) & FH\ 7=, N-
AF RN LT =1 R(1) (Sigma-Aldrich) , A%
ALV > (Wako) X R Z W e, B 7287~
27Z 7 4 —IZ1% Kiesek gel 60 (Merk) &, 77 v
varnu~ 777 4 —IZ1% Silicagel 60 spherical
(Kanto) Z A &L L CHW=, Rk 39 L 5™ Dk
TE VI SCHERBE 00 J5 T Ak L 72 BEAI L & 4 O 45 Fi
AR v e g UClEE LT,

22 AL N-AFIL-N-T ==V I IINEA )L (2) D
=37
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7otk SBICAELLT R R (4) (2.70g, 2.47mL,
20mmol) Z Mz 7=, =L T 20 OB~ 1 7 ol
% Power 1 C 30 43 M L7z, BUSEAW % KAKT
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Bb¥ = —7 VK %Z ., 6M-HCl 40mL T, &KIZ
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V- —TF 1 (5:1 volivol) THEWVTA~FH -7 & |
> (10:1~20:3 vol/vol) TIEHI L Hifk N-A F/L-N-7
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Rl ED S % T v, B ), FRIERFIRERE] A 248 %
TATW., R %2 Table 1 I F &7,

N-Methyl-N-phenylcarbamoyl chloride ( 2) :
colorless crystals from acetone-hexane, mp 85.5-86.9
CUit. 85°CV); ir (KBr): v ma 3058, 2941, 1747
and 1732 (C=0), 1598, 1498, 1362, 1267, 863, 851,
772, cm” ; '"H NMR (CDsCOCDs, 400 MHz) : § 3.36
(3H, s, N-CHs), 7.40-7.50 (5H, m, Ar-H); "C NMR (
CD;COCDs, 100 MHz) : & 40.7 (N-CHs), 128.5, 129.2,
130.4, 144.5, 148.7. Anal. for CsHsCINO: C, 56.65; H,
4.76; Cl, 20.90; N, 8.26. Found C, 56.82; H, 4.73; Cl,
21.38; N, 8.23%.

23 ZFINN-7 ==V <w— bk Q3)DERK
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T & ) — VR bE 2(306mg, 1.80mmol) %
WinLTicy 7 mu AL FEE (20mL) 2 #7283
5K 5 TR F L7z, =|IET 30 ofitk. fafn
NH4Cl 7K 7% (89 S0mL) 2z TGSz 8 1k Lz,
W THED 6M-HCl Z Il 2 THEMEIC Lz, ¥ 7
nuAX VR E IR LTt 30mL DY ma A
XU T2EHHE Lz, &by -v 7 nnm A ¥ R
Z7K 20mL T/AKPE L. NaxSOs THLEE L 72, W%
WE T E LER%E 318mg 1572, W7 L7~ b
T 74— Tt - —TF (61
vol/vol) TIAH L. LE# 3(309mg) % IX% 96% T 15
776

Ethyl N-Methyl-N-phenylcarbamate ( 3) : colorles oil
bp 125°C at 6 mmHg(Kugelrohr distillation) (lit.,”
79-80 C at 0.45 mmHg) ; ir (neat): v max 2980,
1705 (C=0), 1598, 1499, 1375, 1345, 1155, 1024,
768, 697 cm” ; 'H NMR (CDClL;, 60 MHz) : § 1.22
(3H, t, J=7.0 Hz, CH.CH:), 3.28 (3H, s, N-CH3), 4.15
(2H, q, J=7.0 Hz, CH.CH3), 7.25 (5H, s, Ar-H).

24 NN'-Y AF)V-NN-V 7 z=)VRFE (5) DAL

HAE®) 2(492mg, 2.90mmol) ZiEN L= 7 ran
A B VRN N-A F V7 =1V > (1) 311mg, 315uL,
2.90mmol)% > U YT ATz, #HWT KU =F L
7 2 2(294mg, 404uL, 2.90mmol) % [AARIZIN % 7=,
SR T 15 FFEHE#RE . fafn NaHCOs KiaiK %
10mL Nz CRISEEIE Lz, Y7 an X2 Umik
ZOBLIZG, Y7 am A& 30mL T2 R0 L
Too Vo mnm 2 E R EADE%, 1 NaCl
KVAHE 20mL C 3 [BIYEF Lz, 7 v A ¥ &
JEFREEL, FEE%E 800mg 57=, 7 L7 v~k
T 7 4 —ZhiFT At o —F (51
vol/vol) T LIEEF 2 2 211mg (43%) [BIX L7z,
FNTAFH TR -AZ ) —1(20: 1: 2
vol/vol) T L. JR3E 5 % 331mg(50%) 1572,

N,N'-Dimethyl-N,N'-diphenylurea( 5) : colorless
crystals from acetone-hexane, mp 119-121 °C , (lit., *
122°C); ir (KBr): v ms 3054, 2935, 1650(C=0),
1591, 1496, 1430, 1364, 1122, 753, 697 cm’ ; 'H
NMR (CDCl;, 60 MHz) : § 3.18 (6H, s, two N-CHs),
6.67-7.07 (10H, s, two CsHs).
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Table 1. Synthesis of chloride 2 by the reaction of anilide 4 with thionyl chloride

Entry A molar ratio (4: Thionyl chloider ) MW (Powerr, Irradiation time) ~ RT/C " Yield of 2/%  Recovery of 4/%

1 1:1 Power 1, 20 min 85.5 2.2 77
2 1:1 Power 1, 30 min 92.5 5.9 68
3 1:1 Power 1, 30 min 123.5 30

4 1:1 Power 1, 20 min 132.5 6.1

5" 1:1 Power 3, 13 min, 136.5 21 16
6 1:2 Power 1, 30 min 73.5 18 38
7¢” 1:2 Power 1, 30 + 20 min 84, 100 30 15

a) The reaction temperature was measured after irradiation finished; b) Glycerin (100mL) in 200mL beaker was placed in the oven;
¢) Microwave irradiation was performed two times for 30 min followed by 20 min.
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Scheme 4. The plausible reaction pathways for the formation of
chloride 2
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