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Abstract

The acylation of amino groups with benzoyl chloride was attempted in polar aprotic
solvents namely, N-methylpyrrolidone, dimethylformamide and dimethylacetamide. Ani-
line, o-toluidine and cyclohexylamine produced N-benzoyl derivatives by reaction with
benzoyl chloride in N-methylpyrrolidone and dimethylacetamide in high yields. Particu-
larly, with excess benzoy! chloride the N-benzoyl derivatives were obtained in yields 95%
higher than that of theoretical values. In dimethylformamide, the yield was significantly
less than in N-methylpyrrolidone.

p-Acetylaminobenzenesulfonamide produced N!-benzoyl-N*-acetylsulfanilamide by reac-
tion with excess benzoyl chloride in N-methylpyrrolidone in good yields. The yield was
lowered considerably in dimethylformamide and dimethylacetamide. The lowering was
more significant in dimethylformamide than in dimethylacetamide.

Anthranilic acid produced N-benzoylanthranilic acid in N-methylprrolidone and dime-
thylacetamide in high yields. Whereas the benzoylation of glycine was difficult because
of its poor solubility among the solvents above described. The benzoylation of benza-
mide was also difficult.
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R-NH,+ C;H;COCl——R-NHCOCH;+HCl
R=CsHy, 0-CHiCoHy, Colyy-, 0-HO,CCoH,-

CH,;COHN-Z _3-SO,NH, -+ C,H,COCl—>
CH,COHN-¢_>-SO,NHCOCH;+HCl
Ni-Benzoyl-N*-acetylsulfanilamid
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2:1 ZIvoNrJAIit
7 3V 1/100 & LS FTE B OMmkIE T v b v EFIO SRR A TR, R OBEFICRTE &
DSV S ARNBER LT, 73 vORKICEL~Y v 1 L BE A BE T 3~5 5%BL T
Tli, BELUTKIGL, BAKEELIEAEL o, BARELRMD 5~10 MIKIE L 7B, R®
for bV v AREWR A Nz TR, WL B A e U Coll, KUE, SRR, Rl & ARAMRIN
AR b AETEL TERY R L o BCIER R R DI,
2:2 PzYvoRrIAILE
FHEET I vELTT =2V vERCT, RIBHEEESVXT7 =20 FOEKE DB RYH

N1,

#z1 N-sxFaree) FYyRUEALSY VA0
2:2-1 N-AFALEQY FUHTO DRE~VAT =) FOIR
- 1';1;';”’“: . . N-zxgnreey ¥y v vyin /\/”;T};g ¢
.2.1- SAFILERYERCD (mol) (mol) (%)
BERVIZ7ZUKRORE 7=V 1.5/100 1/100 87.3
v 097 g (1/100 € 1), ¥Efb v /A 1.6/100 1/100 86.8
1.40 g (1/100 & ) I LT N-x F 1 1.8/100 1/100 88.3
Ry FyoREE 1.5/100~2.0/100 = 1.9/100 1/100 88.3
ORI CEL T, 2-11CHE - TR 2.0/100 1/100 89.3
g, NvR7=) FOREERD 1.5/100 1.2/100 975
Too T OMEEY FLWRT, AR 1.5/100 1.3/100 98.0
Fp161°C ~v X7 =19 F (Fp 162°C) 1.6/100 1.2/100 98.0
& DERFCTEEIEF LD - 1, 1.6/100 1.3/100 98.0
7 =) v 1/100 & L ic s L T N- 4 1.7/100 1.3/100 9.5

Fre ) F v 1.5/100~2.0/100 € 7 =Y v 1100 mol, 7 =Y v LTOHERI R
ADOFHTIE, N-aFarvay Fyvo T B IR
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BNV AT =) FOREICHRASEE LIS ERPE NI - T,

2:-2:1-2 HEBENRVIAMILDBER T =Y FONE 7 =Yy 1/100= L, N-4FL
ey FynZhnFh 1.5/100, 1.6/100, 1.7/100 =AD& i1 2o0T, ElEXv /1L DE%y
1.2/100 & 1.3/100 € AL iZHM S TRIE S, XY X7 =) FOREE RO, EOMRELY K]
SR,

WENDEE L 98% DEIEERL, WL~y A kB E TS & FE RN
BTRVAT =9 FRBLRALZEAPEBLMNIIL- T,

2:2.1-3 RIBREENRVIT Y FORE 7 =1 v 1100 & A, AL~y A 1/100
a4, NexsFaeey Fv 15100 T riEiino 80°C # COMMT, RIGRERXZE 2 TGS
B, VAT =U FORFEERDI,

RIGREHZEiR D 80°C £ TOHP TLL, INBICHA LEZIRDLITIE8T% DR GIPER
R Tz,
2:2:2 DAFIKRILLT I ERTORYI1IL{E T =Y v 100 B, CAFAKRALAT

3 F110g (1.5/100 = ) It L ¢, b=y /1
F2 CAFARALLT I FRTD

DEH 1.2/100~1.5/100 = L OHFE & 2 TKIE X NN
¥, VAT =) FORKERDI, LORKEL K2 < % :
. Eilbxvvar Rvyx7=9 FolH
TR, (mol) (%)
NYRT7 =) WOWRKIL 47~77% T, N-xF,1 1/100 472
ISV ‘/)j’(()\y AFNT AT I FEREFCLUE 1.2/100 62.8
BT 2 L7 D IR E D - Ko, 1.4/100 745
2:2:3 SAFLTEPITFERFRTONVIAILIE 1.5/100 774

7 =Y v 1/100% v, 3)%%/&7‘%:%7’:‘7F1.7Og = 9 ¥ 1/100 mol
(2.0/100 & L) WXL T, LV AADEE /100 o251 x0 47 5 ¥ 15100 mol
~1.5/100 & L DEFTL x CTRIEE &, v X7 =Y
FOWERA RO, FOEEY 3 ImT, R ZAFAT LTS THTO
T =Yy vy
WAL=y A A 1/100 = L DB ANV AT =
VK DOIERITE 92%, 1.5/100 € L TlL 98% Dk BNy Y4 Sy xT 2y FoRK

~ )\
BRI (mol) (%)
7 7 S 2.
oA F 4k IR ,:P “iji, N- # LEeYy R 1.0/100 925
v TOE & FRET, BINEAEL RS &R 1.3/100 94.4
- i &R, RS P 1.5/100 97.8
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o-bA v 11ldg (/100 =), N-AF LR
Y F v 167 g (1.5/100 =), #E{b~v /14 1.40 g (1.2/100 € ) A2 112t o CRUG X H 72,
AR Fpl4d°’C <y X—0-+ A 1 2 F (Fp 145~146°C) 1o —F L 7=, K 97%,
24 LHANFUTIVORVYIAILE

T s v LTy ze~®xon7 i vERNT, BIERV VAL EDRIGEES B
L7,
2:4:-1 N-AFLEOYU Ry HFTORYIALILE voma~EYAT IV 099 g (1/100 =
), N-xsFaemy Fv15/100 ELic LT, Hibhxy vy 1 ar 0% 1/100~1.4/100 £ 1 D
MCE 2 CTRIGEE, ERYOINEE RDI, £DOHBYFEL ORT, ARYL Fp145°C © N-

7 =y v 1/mol
S AF AT b7 3N 2.0/100 mol
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Ry A e~ LT v (Fpld7°CP L D
BUCRIEMBE T U e ds o 7o,

N-sgpapey FvhTcoxvyAr{biz L b
EINET NV v A AL EWREE e, Fiolg
fb~v s A % 1.3/100 & A58 ol flc E 55 &

VA =1

9% L FEBEMRNECHEDLND Z ENHEL T
“)7"\:0
2:4:2 SAFIKRILLTEZIRFFTONRYI AL

v r~FUALT V1100 2L,
AT 3 F 1.5/100 = ic L C, HElbkxv A0
% 1/100~1.4/100 =L DFPACTE 2 CTRIG X &, K
POWNEE RS, TOMREY RS5RT,

Ty vogasLEREC, N-AsFLer) Py

RS AFALT T I FRTOY A AL
TAl7e D MK - T2,
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Yyme~F AT I V100 L, CAFALT L
FT73IOF 20/100 LT, By a0
% 1/100~1.5/100 = A O TE 2 TR E ¥, T

DFSRE 3R 61K T,

SAFAT T3 FRTE, N-aFrr ) F

DA & AR BWIGET N vy A b &k
’i T HI EERED,

25 pFRIMNP I IRV =LA KRITIE
DRV JA e

P-7TEFAT I NS = AR VT 3N (B
T p-ABS & EE 3 5) 2.14 g (1/100 =) HFIERED
BRCIE L CEML, SERCHRUCBRCTERD
AL~y S AR L, TR EN 2%%
WEDLEEEMAPHLCELL, RE»RE—IC
b, BELTEET DT, %%%&ﬂiﬁ%"]’?“éiﬁfﬁc
B, BAEauRin, ST L A i, SRR,
LB OB CIRE, W E L ED A 57— LR
Tk, BT, YEo 4z — L THE, K
Fao p-ABS &ErEL o, A Fp 280°C T,
Ny A A-NeTtFzL AL T7y=173F (Fp
285°C) (LLF NA-BAS L gEE3 %) io—3L 7o,

2.5:1 N-XF)LFOYRYRATORY AL
p-ABS 1/100 €4, N-4xF1ew ) Fv 1.5/100 1
CREL T, by A D% 1.0/100~1.5/100 &
/WDfﬁ@,Uif‘%zflxmé&, R DI A DT,

A F IR

Fd Noagarvwey yvhtoy s e
~F AT I DY A 4k

N-~v vy A se

e A L) &

(mol) (%)
1/100 79.3
1.1/100 83.7
1.2/100 93.6
1.4/100 98.5

v re~F YT v 1/100 mol
N-s4#rr Yy ¥ 1.5/100 mol

EBDE CAFAKRAALT I FATOY IR
NEVALT IO A4 ik

Yafb<v v A N-~vvarvon
diil

~NF VAT L vOIEK
(mol) (%)
1/100 53.2
1.1/100 63.1
1.2/100 66.0
1.3/100 74.9
1.4/100 79.8

vy we~F AT iV 1/100 mol
AT AR AT 3 F 1.5/100 mol

6 CAFATELLTIFNRTOY IR
~NFVALT IOV VAl

sy g NN VAT s

~F AT I vORK
(mol) (%)
1/100 82.8
1.3/100 89.1
1.5/100 97.1

vz mr~F AT 3w 1/100 mol
CAFAT 4T FF 2/100 mol

KT NAaFnewy ¥Fvificop-
TRFNT ISR =N AN
FYT LDV Al

o . N-=v VA A-N-7 €5

RY VAN AT 7 EATEE DK
(mol) (%)
1/100 76.1
1.1/100 79.0
1.2/100 818
1.3/100 83.9
1.5/100 95.8

p-TRFAT I NV =L AR YT I
1/100 mol
N-AF A em Yy Fv 1.5/100 mol
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T DORERY RTITRT,

NL-BAS ORETELL~v /A L DEMNE L 10D
EE B, Eib~<v U A2 1.5/100 €L D
HIILH 96% DEIREERL 12,

2:5:2 DAFIRILLTZRFTORY S A IL1E

p-ABS 1/100 =1, FIEED Y A F LR AT 3
Fefby S At 25105 TG 4, ARty
DI AR, FOMRRY FEILRT,

WALy A 28 15100 £ 4 DB & T L N-
BAS OIRRII#55% THH, Nox =10 8m2 Y Fyvic
WL TRl s b IR MK - T,

2:5:3 CAFUTRITFIFRTONRYSAILE

p-ABS 1/100 £, £ AF,LT & b7 3 F 2/100
EAECKLT, BBy oA roEd 1/100~1.5/100
EADOE B TEL TG, TOHEEY I
IRT,

CAFARALLT I FOBEL D LA D RN

BIMLTW5B2% NeAFaere) FvoBa4rhi
K<, vy A1 1.5/100 €4 08 E it N-

BAS DL 72% TH Y, WEFIOFHDEY
LT,
26 TUFIZABONRIAINILL

7 vbh T =0 1.37 g (1/100 ® ) KHERDE
Flainz, MR L CHEM, ZRCARL gl
v/ A 1100 A BRSSP T LR, BB T
L i B w nz T 80~90°C 1oy 5 4y, #r
B e, W5 HE, PEOBETHREL TREK
D7 v T =L RBBHEYRE, SRR LY
KDt FOLEERAY EI10CHT, LB Fp 96°C
T, N-=vvyAr7virI=n0E (Fp 98°C) ic—3
L7,

—k - BEAG - B

EFE8 CAFALERNALATIFPTO
P-TEFAT I )RV — A

P O N N R A P (4

Ni-~ v v A -N4-
T eFAANT T
= A7 I PR

IR (A G %

(mol) (%)
1/100 41.3
1.3/100 52.4
1.5/100 54.8

p-7RFAT IR ANk T ¥
1/100 mol
CAFAEA AT I F 25/100 mol

£ SAFATEFITIFFTD
TaeFAT NS = A

NhvT I FOXv /A nik

NI~V v o j-N4-
T eFINANT 7
=7 I FORK

b [ RN 2

(mol) (%)
1/100 59.7
1.3/100 69.3
1.5/100 72.3

p-7TEFALT I/ ANV Y L ANK YT IF
1/100 mol
S AF AT AT K 2/100 mol

RI0 7vrIF=Afo<vrArit

N-~ v v 1

i/): ?ﬂ] ?ﬁ;ﬂjﬁ v 7 V7=

o R
, (mol) (%)
N-sggFremy Fv 1.5/100 94.2
T AFARA LT IF 25/100 53.1
CSAFAT LT I 2.0/100 975

7 vk F = EE 1/100 mol
b~ v 4 1/100 mol

N-AF LR FvELAFATELINT I FRTIIBDHEOEGNECN- RV ATALT v/
P I E R AR LIS, U AFARALAT I PP TIRREREL, B53% TH T,
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3. pTEFATIIRVS A AALKRYT I FEN-2F LR Y PGl oL~
VVANRKC I EREBTCN-Ny VAL-NT 2 F L ALY » =1 T 3 FERER LI, ©2F0
TAEPTIFELAFAFALLAT I FRTE, ZOIECH L IEIETL X,

4. TV rT=2ABEINAFAERY FYELAFAT 27 3 FPTIENRET N-~xv
SANLT VT = AR ERUIA, ) o i B OBHFCIETH D, v v A AR R
TH-T,

5 RVAT I A~V 1 EREETSH - T,

RPFECEEL, N-25u & m Y Fya il TS o fdbif 8 5 B bk X Sk o e G s
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