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£ o FrbA] WzodA=FE FASY FASANF 4AES Ledln F2E ARk
wlzoldEl e AM = Fxe)3 g5 photo-Friesd AAES F9Ar 2-chlorobenzanilide, 2-
bromobenzanilide, ¥ 2-methoxybenzanilide & 2 &7 F-3lol A F3E]3l5lo] 2% phenanthridone
AAEAct, 2-chloro-2-nitrobenzanilide = 322|815 7] &t VEZS 7 gd 2 gy
SEd 9 VA7t okl Fme|gl <ksglel 2, 2'-dichlorobenzanilide 7} #zel3t = 8-
chlorophenanthridone ¢} 5] A 22 Bo} SEFEL slandF dd FEAAL ¢ ¢ A+
2-31%9] Clo] 9= A ol = #3283} =it} 2-chlorobenzanilide v} 2'-chlorobenzanilide o = &}
o] RotA gl Fnedl FAFEES FIE =0, 2-chlorobenzanilide = E}4oz, 2-
chlorobenzanilide & v] £3}4 o2 Fx2)3} sgich, A Z v FH S| Sl A = A GG Lo Foll 4 o
A75Eo] Erh. 2-chlorobenzanilide 7} F32] 3} v k49 G F& Agdd e, Hxrt &
At WA Fze st & k=g, Wk ols AFAE At FRAe RE Igen AHoAdE
BagA7 Dol Ytz o« o % Hdust =5 S ES ALEe. 4S9 2-
chlorobenzanilide o} 4] FL2 84 Z9] sd 7 N-#jdo] z-Complex & HAsx N-#de =goz
2 ez ddd & F&UA ol vrt FAe AFALL e go] "eb, o] 2he] Zo A
QA7 de]A 7t phenanthridone o] = =dl, o] gtAl= LA AA ) o et rfsied,
o] Fmeld vk A AN F54E5 ARHAE Frel= J3o] g1y A Folrt,  2-methoxy
benzanilide 7} F 23l ol = Akrt EA43] yhgo] whetzch ol 9@ Aust 43elE A
Zor a7t FAE AdEd wEE Fse A 2

ABSTRACTS. Preparative and kinetic photochemical reactions of several benzanilides were
studied, Several substituted benzanilides were synthesized by acylation of substituted anilines with
substituted benzoyl chlorides. While benzanilide gave a photo-Fries type reaction product, 2-
chlorobenzanilide, 2~bromobenzanilide, and 2-methoxybenzanilide gave a photocyclization reaction
product, phenanthridone. Since 8-chlorophenanthridone was obtained from 2, 2'~dichlorobenzanilide,
the carbonyl phenyl is the excited site. Quantum yield of photocyclization of 2-chlorobenzanilide,
2 -chlorobenzanilide, and 2-methoxybenzanilide were obtained. 2-Chlorobenzanilide was photacyclized
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effectively and 2'-chlorcbenzanilide ineffectively. Since the oxygen present in the reaction medium
retarded the photocyclization reaction of a-chlorobenzanilide, the triplet state of 2-chlorobenzanilide
is involved. The mechanism of the photocyclization of 2-chlorobenzanilide is suggested: z-complex
between carbonyl phenyl and N-phenyl was formed from the triplet state of 2-chlorobenzanilide;
neighbour phenyl (N-phenyl) assists for leaving of chlorine from catbonyl phenyl to make an
intermediate, cyclized conjugated radical, because electron donating group on the N-phenyl ring
accelerated the reaction; hydrogen detachment from the intermediate is obviously not a rate deter-
mined step because there was no isotope effect on the rate of photocyclization. The photocyclizaion
reaction rate of 2-methoxybenzanilide was faster in the presence of oxygen than in the absence of
oxygen. Thus, the singlet excited state of 2-methoxybenzanilide is involved in the reaction.
Probably, the intermediate, methoxyhydro-phenanthridone is oxidized by oxygen in the medium to

give phenanthridone.
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14 £ dge A4 A4S Peldtz F2E 24

SoFE B3 ovimo) = (alkaloid) F9) #Ael gk = ot ol & FtE HAMEE AW

T3 ukgo] yro] o)} ol 9L el g ed ol & drld dmEeA &t €A

§hg-o] &= Pschorr yhgo] ol-§5 = AT F= Wl zotd e = FAAES] Fze s qhge A&
g 8 ukgo] H-g3tx golsteh. wEtA Wl=ot o 2 &gAE9] dFAFAE AR,

Je=frh Frdsn ol 9vtEclE 34 sdulo] wol x=25] 44 Azled?,

o §e3A o484 AeL AWA A E A o go| 4y o]9o] ButLe A e

8] (phenanthrene) 4 & €6k}, 219623 Mallory

9t 29 FEAFAEL HImRAIER

(dihydrophenanthrene) o] F7}Heje o] Zo] &

E3%E et A4 2oz o8] AdE

shdeale] g4=8ckx ddvt, o8 dTE

o] tt2 FAg B I3 dFE AF%A

5} o}z 8l A4 Stilbazole Schiff baseS 1-styrylpyri-

dinjum salt®, 28] = Z-styrylthiophene™£-¢] 3}

22| 3} ukge] A5 gich Kharasch 2} 29 ¥

Eo] FREL2 2-iodobenzanilide, 2'-iodobenza-

nilide, = benzanilide & 8 2. =7} &A3}£e0 A

5223l 5] phenanthridoneo] Horz 35

Y=Cl ., Cava s} 29 FFA7AEL? ASA R o

2e7 £&3Ed A 1-benzylidene-2-carboe-

thoxy-1, 2, 3, 4-tetrahydro-6, 7-dimethoxyisoqui-

noline, 4 (Scheme 1)°] # 2|3} = o} N-Carboe-

thoxy-6a, 7-dihydronuciferine 5¢] 34= 4

wol ulel Fd ol nuciferine 0] YHF L

239w, 2#v} 1-benzylidene-2-methyl-1, 2,

Structure 1. 3, 4-tetrahydro-6, 7-dimethoxyisoquinoline, 7 &
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(1) X=CHs. no ¢yclization

(g)if v=Cl. R =0Me, R'=H

- X = CO,Et. Cycli}:ul]on,
Scheme 1.

f1o AL 2734 FaE st HA gkt
259 A3l gstd N-9jo slEo)7t de A
Fole ¥1B T AAAge] styryl 719k AFA oA
5oy <] e A=, N-9] 4]
Carboethoxy 7} L& 7 -l & styryl 7]7} e} &
sidr]| g AFfAelds ot o] o] FEZ I
e Frelst Deps Ak, AR Y 7F G
Q SFE 8 A FF3telA 4A F=es
=9, Grimshaw 2 De Silva £ A 3.7 %3}
oA 2-chlorobenzanilide, 1b>} %323} 5] of
¥ 1 E.2] Z (phenanthridone), 9 0] 5 3 2-bromo-
benzanilide, 1g1} 2-iodobenzanilide, 10 = 3
2#3 ¢ghAckz T, o| A& trams-benza-
nilide 8] 4FA4de}A 7} C—Brap C—I1 AF
£ ¥ Afeegd, melsix o)zle] A &
ofol A g ot AR WzopdEler R
v} &9}, 2-chlorobenzanilide, 1b = trans
~2-chlorobenzanilide ¢] 45448 of 14 2} 7} C—Cl
2L EE5 9ol Cl3 N-phenyl &7} z-
Complex, 128 B4t =22 Clo] Fof
A et e, (Scheme 2)
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Scheme 3.

9 gz AxAFEA FLE5(100W,

Hanovia, High pressure) 22 17470 zA}35l9
=y F22]8E k= = photo-Friesd #kgA
&% FAvt ( photo-Fries ¥ ubge] djg A
445 $ Fx). 2-chlorobenzanilide & $ s}
72 273 A w3 sy Fz)d YA
T deEES Aoz Q44 (F
5 809%, Scheme 3) 2'-chlorobenzavilide, 1d =
A} AL 234 wEAHe =z w3}
Hol MFEAE(FHFE 10%)E Y4381t
2~ Ad 945 9= AS Grimshawl®= 33
i ddvn A g v asy
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°l7le AT F=melst Hglch 2-81H g 2-
AA dart ol e % =89 Far)
AgAcg dAAERE <47 Hed 2,2-
dichlorobenzanilide, 1¢ & A 20| 43l (AF
i 3x) A 2L z273dA Bz
SEvt 2-939 Qdavt deA 4FE, 13%
ERgez HARAH. (F5F 75%, Scheme
4) nmr 2 EYJ| A (CDCly wFg4 0,
7.1~8.7)%} ol =NH@, 9.1) & & 4 3o
B mass spectrac] A Aol H4E]E B 4
ARk, wekq 918k 7ol FAHo| JhsdbA| gk
d&rt 1-9 R0 Fold e ol 8-9 3o

ol glex 4717t SRk 2= 2,6'-di-
chlorobenzanilide, le g A3} F=ze 3 3}
H=y 997L STE 18 YA 29
A F A5e 100 T3] PHEL 8-chloro-
phenanthridone 13 0] g9}, 2-bromobenzanilide,
1g = 38L& ol Aut Fn3 Ak, (¢
58 5%, Scheme 5), 2-chloro-2 -nitrobenza-
nilide, 1f &= Pzl 2] gk, =277}
=35 AE SEAHY °ﬂ‘-’]5‘]7} wolal 3
2238 & Ao RelA & A ek 294
of Clejr} Bro|] €& A% 7&5‘_71%'3#1]4 %
e g A 4 = d47 g2l
dd £& Aol AYAez doxx Fx:]d)
EHrle= AL dokr}l, 2-methoxybenzanilide, 1h
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2 dAle] o HgFulggrel Pi A
Fretell A 1347t 24t Y A dEE(FS
& 5%, Scheme 6)¢] AZ o}, 2 -methoxybenza-
nilide, Y& 99} 22 zAFAA F3e]3}s
A gksket,

2.2. }De|3 WS WILIF. ¢ BlA 2-
A davt BEo|A e dlzolde ey 3
Zs & AL g gged, od FHov A
Aol Zoigt Fol) A FAFFEC AYA ¥
}E7E A bed e, 24 34 ol (monochro-
mater) 425 (100W, Hanovia, High Pressure)
& Eo} 254+10nm F& Awete] B9 Mg
A cr wgol R74A Lulle] 2-chlorobenza-
nilide € 3¢ (o]Ad 2.0X10™M in eyclo-
bexane) ¥F#F =7} 1.6 ¥AAY, 2A4E &
AR FTA717 8ot o] £ 3.6ml &
UV-87]1(F lem)el ¥ Ar7|Hz A4 g
AAQeE o §AE ¢o RAFon 208
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Table 1. Quantum yield of 2-chlorobenzanilide pho-

tocyclization reaction in several solvents

Solvent Ppolarity(e) vm&“;;“’ ¢
Cyclohexane 2.01 1.02 9.8x%10"2
1, 4-Dioxane 2.20 1.20 | 5.3x107°
Benzene 2.27 0.65 6.1%1073
Methanol 32.6 0. 54 3.7%x1072
1, 2-Ethandiol 37.7 19.9 | 8.2X1074
Acetonitrile 38.8 0.34 4.9x10-3

Table 2. Quantum yield of 2’-chlorobenzanilide pho-

tocyclization reaction in several solvents

solvent polarity(¢) Iviscosity (cp) ¢
eyclohexane 2.01 1.02 7.2x103
1, 4-Dioxane 2.2 1.20 6.9x1073
Benzene 2,27 0.65 1.3%x10°3
Methanol 32.6 0.54 2.5%x1073
1, 2-Ethandiol 37.7 19.9 1.1X1073
Acetonitrile 38.8 0.34 4.1x1073
HeAF) PAFFEE Fogled 2AHE

Table 101 vepigel, o] £F 23 ¥AFH
& 09 FA4olu HAel wE dEHom
Hashed 24 gx QAR s Lt A
AA g4 Zodoz Fads= A, 2-
chlorobenzanilide®] & x2] &Lk} r5-5 5 Table
20l vepgict o] ASelz 2-9 X Clo] g}
T A¥Ege FAGFE wel el A 2
BEAL ot viFA Seldy  RTE
Fo] 2R el e AU <y
217h FE3 gol Fxt FE e A oy
S Suhel A4 kol Fd e EESH S o
YA ZE 53 #4 X3 Fzeaot & <
T A Fh HAe] & £ e 449 e
Zol AAZFo 2 whrgo] A= A A
H2rtA A&d M=ophdal ol Al Huk
SAE zA}eted Table3o] Ak 71A L A
Fz3 ke FqQUV-L271(F lem)odl @z Ar 7}
AZ F2F AAT F £L25 @A F4A 0 ¢
L5 & E3 Coming filter 0-51-1 7 /K] &
filter A}, 220nm o] 38} 270nm ©) 3 & 3}) 0.2

Table 3. Relative rates of photocyclization of benza-

nilides
- “rzirate
Keactant Feollist ( M/min)
oo 2
5®)NH s =5
[ NN 2% 19
ol e
(NP2
ib
¢l 0 !
NH 7 5
cl A O 6.4 x 19
oA
s
0 3
Y e 5 wi %
1Ak I r 2.0x 1
T - A ~ = ~
@] 9
IE "~ "
0 2
Sy 10y | s
Yot A S| AN 5l
o' 70
1t S

ZAE T, A4 Eel FFe e &
5% &A% vikEEzd Tk 2,67
dichlorobenzanilide 2} 2'-chlorobenzanilide € ¥]
sl Clo] £ & A 971 Clo] & &
ALvct ¢ Ful A5 ol=ch(rel. rate of le=
2.0x107%, rel, rate of 1d=1.4X107%), oA
Clo) gojx)x sid et gde] HlA o] Aol A
3ted N-d#ld 2]} FE3hs el =&t 3
2|3tE = A ek (Scheme?), 2-81 A o] H4£7)
Ae A5 1b, le & 333 whaA Fae|sls
S (ab 9} 1d & wlEIHE 440]), o] 7B ol =
2-939 Clo] Woix aw N-sldzne]e] =
& e Ao T43lc}, (Scheme 8). 19 A5}
v Az Fubg Ade Ay g SEER)
stesdsyd ¥ A& & 4 k. 2-chlo-
robenzanilide 7} F =23l o] S=248 5 &)
ek wlgkgE o] 3 2k FFE AF 3
Ak, J1A L AFEY 4ol 5o UV-£4 3
2 Ar A2 A2F AARAY s 22
A & F Fra¥EstE 28t 260nm &
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Scheme 8.

A F4EF 150145 E AL g}

of &£RE F2%(100W, Corning filter 0~53-1
£+ A S+ L/KI 89 filter AF2) o2 2 ehe] &)
e Fote A A (A22Y L0 F)
A] phenanthridone 8 Amax 337nm) FIAEE &
Aded A S2E& F819 ok (Table 4.) 2-chloro-
benzanilide ] #2238l vEe S e A7)
EATE A+ F 39 AE A F A
713, 2-chlorobenzanilide 4% 41¢] & M X g},
47499 FRAY vxetal g Qo of Fae]
3 ukge] FA FHEFS 739 Stern-Volmer
2EE 9% FAARA A 4Gt (Fig. 1)
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Table 4. Oxygen effect on the relative rate of 2-

chloro-and  2-methoxybenzanilide  photocyclization
reactions
Seasier: | Preduct ]rel. reactivity(4 zamn;
Reaciart |.rreduc e -
g © o Twitt 0y Jwithout O
ciog o |
I
]/\“)\bJH { ) NH : 4 2 l_4
L x 10 Ax12
T %ﬁ St 7
I H { )
\\/ N
{‘ — —
OMe O o !
. ; 1 |
O T W\NH | =5 -§
¥ /‘\ Nl AL 153 57x10
T
iO‘ I\ /”3

1o 50 100
1o fnaphthalene] pv

Fig. 1. Naphthalene quenching of the |photocycliza
tion of 2-chlorobenzanilide into phenanthridone in.
deacrated cyclohexane,

wetd] vkgel] Bejdte FEAHE AE:A
el EPglz} 1 2-chlorobenzanilide 7} 2'-
chlorobenzanilide 1} 2-bromobenzanilide 3.t} u}-
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S4o] 232 g3} FL v For 4H
g ¢ et (Scheme 8), EgtA A 2~8H 8 2-
chlorobenzanilide 7} & uwto} Y A&7} 5 52
oA Azt Aozl doivt A4F el EEAH
7b deh, o] Aol A= oj43irt o
ohvtx slaxd ok dae ArigAdxg
o Flarygd sdod = HAAge] ¥ N-syd
A AAFAR F dAgd st b A, F
w-complex 7} El v}, (Grimshaw!®7} A otgt A @
Clo] N-#ld £ &£ z-complex) o] A&}
A daot 9AE oA ks Fel A N-sid
Z218 FAoE sieate] HAH e o] A
b £x7AA4 AAdA Reh, N-sjd el =4
& Adsk) 3t AFAeld AL gz &
2R Srgdet 9= 3-gAd AAE DAY
2o /1§ B8 2 w4 & 24t
(Table 5). AAE HelsF= 7|7 A2 <A
dl 2a7} 2bRct dubgSErL wakd,  webi
e W7 FAl A Ciol Bojzal N-sijd w7
9 mgo] ¥t AFACIA He st
A (Scheme 8) T4 A7t ola Y4 E] S
8 o] dAle ol waEA obdy A9 T4
oA Qoirpi R 2Tk St ol Urhe
A AYSA 84 N-sjdzalel FFas
ZPoE YL 3(2-chlore-2, ¥, 4.5, 6 -pen.
tadeuteriobenzanilide) & F4 3l P ri)3l =
o vEeE &9 ey 2-chlorobenzanilide
oF Z et (Table5) 9949 &5/ glem
2 g4t dolal e Bl ol w2 Ay Clo

Table 5. Relative rates of photoeyclization of 2-

<chloro-substituted benzanilides in the deaerated cyclo-

hexane
rel. rate
Substance - -
1 min irradiation® | 30 sec irradiation®
28 1.5%107M 2.4 X 1075M
1b 1. 4 10-M 2.1x1075M
2b 1. 1 X1075M 1.6x10"5M
3 1. 4x1075M 2.1x1075M

s corning filter (0—53—1)+12/k! solution. ¢ corning
filter only.

golA e Ao Fale] WelA & Rol £
2}r}, (Grimshaw ¢| m-complex | k-2 4 3] )
AsA = Fooh) 2-91 A B e A
HES 4§ faAR FHgss s

=) oke Aefel A Bielgel v wlEAHos
Fn23 ¥ A @k 2-methoxybenzanilide
7} Bxeld g FRAr-HEE Table 6 vet
Wk, o] A FArSE-E 1bol v 2
%3] Fx 2 AL FAEe, 5 834 &
oo A FAFEE] F W Holz FA e
e wl$ wor HAol E Lol A vt
So] HA e}, whsEre] dAgh 449 9
g AQsrgl =) (Table 4). 2-chlorobenz-
anilide A 43} 28] 440t EAsiedA g
$ol o whzA WA, o] A= €
A7k A Qe A Fed o zio] dibyd-
rophenanthridone Ae} &} §-A48 F714 148 3
4507t Aol o Assel Fzelst o
3R Zoh(Scheme 9)

3. 4 #

3.1 gutyel MY 2E AFES §F 53
£ Electrothermal Melting Point Apparatus 2 3]
oo 2xRAL A FUth Nmr A et
CDCl; €72 &l A Varian A-60 &2 &332
o 3144 o5& TMS % 71§22 ppm(d)2
vehdigel, ARE471E Jeol JMS-07 instru-
ment 2 12eV v} 70eV ol A &4 8tdet, A%
Y Ad F¢ AdEZSE AFR A
Shimadzu UV-260 2 A3l &4t IR
29 E2t= JASCO IRA-1& A43te] CHCI,
ool A A, AzAQd Fukgeldq A

Table 6. Quantum yield of photocyclization of 2-
wmethoxvbenzanilide

solvent polarity (&) [viscosity (cp) é
cyclohexane 2.01 1.02 3.7x1072
1, 4-Dioxane 2.20 1.20 2.3x1073
Benzene 2.27 0.65 5.6X107¢
Methanol 32.6 J 0. 54 1.5x10-3
1, 2~-Ethandiol 3.7 | 19.9 5.2x10°¢
Acetonitrile 38.8 ! 0. 34 1.2x1073

Journal of the Korean Chemical Socisty
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H
H R 7
)
th 8 %

Scheme 9.

Table 7. Physical properties of benzanilides

compd. . p, °C Amax, nm
number observed lit. {cyclohexane)
1a 163 162~311 267
b 114 11412 267
¢ 97~8 268
d 99 9913 270
e 145 269%*
f 86~8 340*
g 119 11915 264
h 62 6218 282
i 58~9 607 292
2a 128~9 263
b 135~6 269
3 118 267

*in EtOH **shoulde,

AEL ¥astg e A8t Silica gel & Merck
60G ol Atk Azl FihdelE T84 444
¥ AgP 47§ Agsiges YL L
S (100W, 1.2A, Hanovia High pressure) & A}
L35

3.2 Hix=old2|ERS| B4, WEobdEE Ia
AR gl Qe dlez FAANe 2
€3 YA Table 79 Vehlidcd, ¢3A
AE W=ohdedefe A€iA g8 RelH
Vol. 29, No. 4, 1985

NE2¢ dzolda s fFri e Aesiic
2-chlorobenzanilide, 1b = aniline & 2-chloro-

benzoyl chloride 2 o}41 2318l v},

mp. 114°C (lic 114°)12

2,2’ ~dichlorobenzanilide 1¢ (Scheme 10)

o-chlorobenzoyl chloride 2g(0.013mole) 2} o~
chloroaniline 1.62g(0.013 mole, %79 polA
A xHE Ao zA7t F4HAt o AE
B2 AAsY 4& AARz G A E 4=
£33 BlA AR 2.7g(80%) T FAFG
. o] A & TLC) (£ Et,0 9} cyclobuxane=
1: 1) €3=y FA9 o7t eyt 2329
REX & 0.85(A) 3} 0.48(B)o| v o &L £
g 3te] G2 -&3 obA Rl AAARY=Y A
= RAAA 2.4g(72%), mp 97~8°Cojgler
B A37AA 0.43g(12%), mp 127°C o] gl o},
A9 nmr: §,7.0~8.8(m, Ar) IR: cm™? 3380
(NH) 1670(Amide band I), 1580(Ar), 1520
(Amide band II), 1360 (Amide band III), o] =
B nmr: 4, 7.0~8.5(m, Ar) IR: ¢cm™, 3400
(Free NH) 3280(, NH hydrogen bonded), 1670
(Amide band I), 1590(Ax), 1520(Amide band
1D, 1300(Amide band III}, o] g}, wle}a] o
Ao} 2, 2-dichlorobenzanilide ©]od, o] xR 9]
2, 4'-dichlorobenzanilide ¢1 2] A 3}717F o1& o},
w2 0] 4-chloroaniline 3} 2-chlorobenzoyl chlo-
ride € 4 o] 2, 4'-dichlorobenzanilide B A e+l &

|

o]
o —o*
—_— +p-isomer
[—
Cl
NH

35°%6 oisti
istill.
+p-isomer —

+ P-isomer
cl
TLCS
o)

C! n
H
i
S Rt =0.85
e 83 -isomer
Rf = 0.48
p-iscmer

ol 2
Red

ol
ct 0
©/N“ @'%
2
Cl,

20°%

Scheme 10,
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d, g} 127°Coldrt, wekA 919 A &
A (RE=0.85) = 2, 2 -dichlorobenzanilide, 1¢
ojtt, oA 2-chloroanilined] <F7ke] p-o] A
A7t TRAAL dskedl, AL & el
285 7] dFel v}, chlorobenzene 95mi{0.93
mole) & AA Eetazol Yz EL(E5% HNO,,
68mi+98% H;SO;, 100ml)-& A4 3] bt
10~110°C 2 7tdslz 3087 SFsieh,
Aeoz W4T F 500mi 3 o] EHd g
), of§ol v A NaLOyEf ez F3
AT, =AE F2 A AWz 5°CHA B
Zhate] B4 718 AR =A 140g(96%)
S dgick, d714 @2 o-, p-nitrochloroben-
zene 140g E£3-E& 2 (852) ¥ A7 500ml vl o]
Ao EFsrd AAEHR2AADA &k o
716l AF Q4 500g & B Foll Yol A3
Fsiact, old 22 80~90°C & =35},
AL s 3 NaOH +2de2 F3319
o}, olw] 493 o] AZed FAHRck T
271&F5z duzz $£E3A0c od¥a2E
AAZ EF3H 106~1160°C/20mmHg of A
wohg-2g mwgteh  22.5g(0.177mole,  20%)
{Scheme 10)

o' _chlorobenzanilide, 1d = §] ¢} & i o
= FAsAE, mp 99° (lic 998 (Tadle 7)

p-acetaminobenzene sulfonyl chloride & o3
3 e wHez gHdge UF sz
ol (500mi) chlorosulfonic acid (165mé, 2.5 mole)
& 23z 19~15°C 2 AAssie, S 7]l aceta-
nilide 67.5g(0.5mole) & 158 H-3kell A A3
Atk old RE¥E 15°C 2 Ak 60°Cz
247 B¢ o] FAck kg dgE 37
FxE B ¥x 2 9d o] whgEE AAF
s, AR mAE o et AR
chloroform ol A A2 90g(77%) mp 145° (lit
149°) (Scheme 11)

p-acetaminobenzene sulfonamide.  p-Aceta-

minobenzene sulfonyl chloride, 90g & ether ]
o]z rrvol 7AE FAAFHEv A=A
ARHc A4 2l & FE A3t NHCI
£ AAZ}: A 5058 ARt

Sulfanilamide. p—Acetaminobenzene Sulfona-
mide 50g & 500m! Z&2=3Fo] Y= AF HCI
70mi 9} F 400mi & $4 247 F¢ #F3
Ark, AAES £E AHHF G} mp. 165 (lit
163°) 29g & ¥

2, 6-dichloroaniline®. = 3-ZZe}A34 (1)
Sulfanilamide 29g ¢} ¥ 250m & ¥ = 6M HCI
250m & ¥ et RE7 45°C A Fpd 3wl 4
309% H,O, 32.5g & Frhstgct. 58 A vy
R0l ¥R} 104 A 7F 60°C 7+ 5 Al 3]
15% 13448 G4 485z Yad
A3tatget, 29g & AR (71%) mp 205°C. o
714 @& 3, 5-dichiorosulfanilamide 29g € 70%
H,S50; 150mi el o 250mi &2tz 2o}
227 #e A EFEE F 500mle] Fof
715w 2t FH-del A AEde o
18g, mp. 39~40°C (lit 40°C)

2, 6'-dichlorobenzanilide 1e(Scheme 11) ben-
zoyl chloride 1.2mi ¢} dichloroaniline 1.6g -2
AA8 A, 2A7%S FFF CHCl ol A
ANAA, 2.3g(80%) mp. 145°C, nmr: 3, 7.0~
8.2(m,Ar) IR; cm™!, 3420(Free NH), 3280
(NHhydrogen bonded), 1680(Amide band I),
1480 (Amideband II), 1280(Amide band III),

2-chloro-2' -nitrobenzanilide, 1f 2-niroaniline
(1.0g, 7.2mmole)-& 2-chlortobenzoyl chloride

(1.3g. 7.2mmole) 2. o} 33l =y 1.8z 9
=R24 & A%t FFE 92%, mp. 86~88°C
o 9 <
sy 4 : HN)\ H.‘)J\ s
| ! Al
C\ HOS OC ) _NHs (g @ sy '
e ,nm, SO
LMz he
o 9 ol c e

H 0,

~\_F .
o,
- = c (YP\)H .
oo ﬁ\/l
S
£ B/
Scheme 11.

Journal of the Korean Chemical Societ&



Wzobde) ks FAY G 18), WaclgA=Fe Bzag 4g 435

nmr(CDCly) 8, 7.4(n, Ar. 4H), 8.4(two, d,
J=8Hz, 2H), 8.9(d, 8Hz, 1H), 10.8(s, broad,
1H, NH); IR; 3260(NH), 1680(Amide band I},
1500 (Amide band II), 1280(Amide band III),
UV & Table 7 A%,

2-Bromobenzanilide, 1g, 2-methoxybenzani-
lide, Th ¥ 2 -methoxybenzanilide, 1i = %}
e ug o At (Table )Y

2-chloro-3'-methylbenzanilide, 2a. 3-methy-
laniline 1g(9.3 m mole)e]l 2-chlorobenzoyl
chloride 1.6g(9.3mmole) & 4014 oFd 331
t} )R- B3} Alcohol sl A AR 2.1g
90% F58)g 4% vk mp. 128~9°C nmr: 4,
2.4(s, 3H, CHs), 7.0~7.9(m, Ar, 8H); IR:
cem™l, 3410(NH), 2990(CH), 1670(Amide band
D, 1530(Amide band II), 1300(Amide band
IID): UVe Table 7 3=

2, 3'-dichlorobenzanilide 2b 5. $] 9} 7o} ¥4
sg2e9 nmr, o)W} IR 2™ e} o7 2o,
WA AAAY mp, 135~6°C nmr: 8. 7.1~7.8
(m, Ar), IR: em™,, 3410(NH), 1675(Amide
band I}, 1590(Aromatic), 1520(Amide band
II), 1300(Amide band II), UV: see Table 7.

2-chloro-2’, 3, 4', 5, 6 -pentadeuterioben-
zanilide, 3% &3 7o) A 4g9)
nitryl chloride & Ao A A-3| 7eed dry
benzene-D6 40 2 ZH3te] Yotk o« 37
7% Dry ice2 BA#z F7) dry icest
acetone 2.2 WAt A3 AR F AL
dA 1547 #F3dd. g5tz AFFR3
o 88°C/12mm H¥& #stoh i,
benzene-D5; bp, 211°C at 760mmHg, 88°C at
12mmHg). nitrobenzene-d5 1.8g & (& 29%)
a3t 99 B4E5E EtOH 70mi &4 o] =
A Pd/C 400mg = A Jlgked B2 g4£¢
H & 30am 3t T42F FIRA 80~90°C
oda 6A7 vtgAZ) WEF FoE A55)
2 9G<ZF39 0.5¢ Aniline-D5 & 9]},
b.p. 94°C/30mmHg(lit 184°C at 760mm Hg)
(FEF 36%), 0.5g9 aniline-Dsell 0.9g 9
9-chlorobenzoyl chloride & 3 7}3led Q9 =

nitro-
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AE AR
Amax=267nm,

2-chlorobenzanilide 2] #ul%, 2-chloroben-
zanilide, 1b 300mg(1.3mmole}-2 benzene o] =
o HgdgurgErlel Y2 A&r)Fofol A ¢
% (100W, Hanonia High Pressure)2 2 8 A 71
ZAEAth Y A5E TLC 2 £43)9 0,
A EA} R E Sz AzAqd TLCH
41 (Rf=0.82) 44 &< ¥ 8%}, 239mg(1.03
mmole, 80% F5-&). 168°C/3mmHg ol 4 <35}
T AL AP EY 291~2°Colatl,
(phenanthriodne 2] lit, mp 293°C}, RagraE
el A mfe 195(M*, 100%)2] Aoz vol A
4 &°|] phenanthridone o] 9.t}

2,2 -dichlorobenzanilide, 1c¢] Fukg =l
L N9 Zon YYEY AdEzti= god)
2%, mp. 224°C, 75% T5&, nmr; 6, 7.1~
8.7(m, Ar), 9.1(br, 1H,NH); mass spectra,
m/e, 220(M*, ¥Cl) 231(M*¥Cl), A E-& 8-
chlorophenanthridone ¢] § o}

3.3. YA+SW2 HFH. 93233 (Bausch
and Lomb)el 4% (100W, Hanovia, SH
type) & ¥ob 2544-10nm F-& AW Ee Ferric
Oxalate 8- & 2 12inch Aglo] 4 3¢ A7 %
AR %Yk I=1.76X10" Ein/sec, w}=20]7]:a
(edtz3dl, 2-chlorobenzanilide) & @ 7F=] L) (<))
Adl, AZzE4be] % 2.0x107*M o] 57|
Steich o)-fd 3.5mi & UV-87 o Yz Ar
NAZ AxE AASL FFEEE 23 o) o9
Wol 100% &8 e A S FA¥A}, of g
< A9 AAe ¥ 2087 =gt IFx
21382 A 4= phenanthridone 8 Amax=337nm
O™ £33;=3.7X10%/mole.cm o] =2 o] s}z
A FFEE 249995y 44=0.2399. =
2kA 15=0.098 (Table 1)

3.4 WELBo| cHB M0 WY, JFAFEE
& T F+9 2ol g en Fdqt Cor-
ning filter 0-53-1 ¢ 2= 7%} corning filter
0-53-1 7% 1,/KI1(0.108g/0.17g+H,0 100cc 1cm
&) &9 filter & 4 2 497 4Rk v
S ER S AL wWerw Z23s4d,

1.09¢, T5& 9%, mp. 118°C
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(Table, 3~5) Y=g AAAH 5 9 3o
Fetgon] @A zgags 27 0, 0.1mg,
0.5mg, 1mg, 5mg4E 2-chlorobenzanilide A}
ZzaAlLd 3.5mi0 Yol FAFEEL T3
ded, 223%E gt P zgds F
2= 2z 0, 2.2X107%, 1.1X107°M, 2.2%
10°M, 1.1x102Melged, = G55 e
274 0.098, 0.090, 0.045, 0.026 3 0.006°] %
o}, o] AL Fig. 1] vhepgle},

2 dFE 1983, 198445 ARG 4F
Egoz o Fol e, EFAATAYG FF
ZAE =gt

gt EgEH
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