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Abstract— Fifteen derivatives of phthalide were synthesized from m-
hemipinic, hydrastic and 4, 5-benzophthalic anhydride with acetic, phen-
ylacetic, p-methoxyphenylacetic, p-nitrophenylacetic, a-naphthylacetic and
succinic acid by the Gabriel condensation. In the same way, 13 deriva-
tives of phthalimidine and 4 derivatives of «,p-benzisothiazoline-1, 1-
dioxide were synthesized from diphenylmaleimide, phthalimide, saccharine
and 4, 5-benzo-phthalimide with previous 6 acids. 3-Substituted deriv-
atives of m-hemipinic anhydride, hydrastic anhydride and 4,5-
benzophthalic anhydride were treated with formamide and seven 3-subs-
tituted imidines could be synthesized. In case of 4,5-benzophtha lide,
two isomers,4, 5-benzophthalidene-3-acetic acid and 4, 5-benzophthalidene
-l-acetic acid, can be obtained theoretically, but only one product we
got, and the chemical structure of it was identified by the following way.

It was hydrolyzed and then decarboxylated, and this decomposed
product was identical with 1-acetyl-2-naphthoic acid which was synthe-
sized from pg-naphthylamine. This indicates that by the Gabriel conden-
sation 4,5-benzophthalide only produces 4,5-benzophthlidene-3-acetic
acid, that is a-carbonyl substitute.

From the College of Pharmacy, Sung-Kyun-Kwan University, Seoul, Korea.
* g4 S, Sugasawa and Nam Soon Lee, J. Pharm. Soc. Japan, 63, 98 (1943)
# 4, Nam Soon Lee, ibid., 64, 9 (1944)
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The Gabriel condensation was also achieved from heterocyclic mono-
carboxylic acids, 3-indole acetic acid and 6-quinoline acetic acid, with

phthalic anhydride, then produced indole-3-methinyl-3/-phthalide and
quinoline-6-methinyl-3/-phthalide.

BEBERM ST isoindole g isoindoline [I) Ryl B S sl
d el EEE olvl o WIS 1t #H2#A phthalic anhydride o KB
EFET B FEEKRS Gabriel A MEA 7)o} phthalide F548 (DS &Rt 7}
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dets Tafel X BERBRITEE K3l ZABsA HES #E#H isoindoline FEMAVIE AR
¢ T ARXFE HwERY T

=0 C=R, C&Ry
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nitrophenylacetic, a-naphthylacetic acid 259] &> “EEMF < succinic acid & s}
o] Gabriel GBS BT MR, ) Ed4A= RIFSE FlY Bre sty

c=0 (FR
CHiO— . RH.cooy CHO \
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SO i) formamide & fHAISte] AHEEES B amide 2 vl = FHEY S HICI
el THEM D CEERIUKC A9 EEMOZ TEMER imidez SE3E Istoh
2283 Gabriel AR MEe] Be] THERMEAYC 2 EAS 9z, TEHR imide o #3
WERMEAIE Cikel & + A9on2, HESL o Hiel HAY “HMEKRES forma-
mide 24 BEEA “HEH imide (VIIDZ 950 Gabriel fARMES HHd #%, K
Z %¢ 3808 phthalimidine #HME 2¢ + o sulfonimide ¢l saccharin (IX)
oA PRt B REFSG e AL EYE FEol ok

£ o] RSBl A EE—BiEEe 24 HEREXMLEWY —BERC] FEAY Ht o
of Bolx ¢gtr] W Eol, #%#EL phthalic anhydride o $#43}e] 4-pyridylacetic acid, 3-
indoleacetic acid (X), 6-quinolineacetic acid ¥ (XI) %9 ZHHRBR—HEEFRS] Gabriel {55
KEES BRET SR 4-pyridylacetic acid A= RKEEE+F 4= o BEHE 9 289
o Vel A HkEwlAE HEZ &% BiS 45 T A

CeCepalOs =0

u\ /n
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FOkHY B m-hemipinic anhydride (V)$} hydrastic anhydride (VI)9] #ligd] o] A=
s-dichloromethyl ether # of {£3} chloromethylation % 92 veratrole 2@ methylenedioxyben-
zene o] %% FHFe] chloromethyl & 2§49 & WA X2 4,5-bischloromethylveratrole
(XID 3} 4,5-bischloromethyl-1, 2-methylenedioxybenzene (XIID) & 4% &+ thSo Perkin
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Quinoline-6-methinyl-3/-phthalide (LV), quinoline-6-methinyl-3/-phthalimidine (LVI),
indole-3-methinyl-3/-phthalide (LIV) 2 LV & 10% KOH &9 o & k43t 4554l
2-carboxyphenacylquinoline-6’ (LVIL) o] #3}le] Beckman model IR-4 2 Perkin-Elmer
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Fig. 1— Infrared spectrum of quinoline-6-methinyl-3’-phthalide (L V)

IRy I‘I‘]’;'X em™t: 1670 (C=C), 1770 (C=0), 3050 (C—H), 1520 (C=N),

Fig. 2— Infrared spectrum of quinoline-6-methinyl-3’-phthalimidine (LVI).
IRy 12 em™: 1650(C=C), 3400(N—H) 3180(C-—H), 1700 (C=0), 1580 (C=N).
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Fig 83— Infrared spectrum of Indole-3-methinyl-3’-phthalide (LIV).
IRy X3 em™; 3300(N-HD), 3100(C-H), 1770(C=0), 1670(C=C).

Fig. 4— Infrared spectrum of 2-Carboxy phenacyl quinoline-6’ (LVII)
IRy EBJX cm™!; 3400(0—H), 3050(C—H), 2910(—CH), 1700(C=0), 1500,
1570(C=N), 1390(—CH,CO—),
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5-Bischloromethylveratrole (XII)— @53, Hg-sealed #4488, CaCl, BS = 47
W] 7] & A3 three necked flask o] ¥ %4t 60g 5} dichloromethyl ether?® 140g¢ Yz =
Rl
REHE IRHST S 50°2 FA A 254 RERAHS 2008 o) 44275 100ml
9} CHCly o) subsl®iA] 23 CHCl; 2§ £8dbz /KE& A CHCL 30ml = ¥ 3k

b, CHCl, 4 §3tel 20ml o £2 4z, K NaSO, 2 AzA7he CHClL, & m%

Al IR EIEE S 45° 2 §-A sz veratrole 50g & 1Mol AAH windto e ERE

T

A7z BRYE AgF . bp 155~165/1mmHg, mp 85~86° (Me,CO o] 4D, 55 30g
(35.8%), =S (HClformaline )2t 2-3ks] = #{b4pEe]l m-hemipinic anhydride (V,
mp 175°) 24 fifEgis}tol o}

4, 5-Bischloromethyl-1, 2-methylenedioxybenzene (XII)— XII o] A 2o 4] 9} 7S FFRE
Aol W &AF 40g =t dichloromethyl ether 30g & Y= awteldA &% E 8§0~85° &
7] 8l methylene-dioxybenzene 4g & AA3] gt o}g o] WHEex o)A 10BFREIEQF
Theantdteh, Wk KEEHRGES oF 10BEY dewdd ashdA Xz HEg CHg =

Table I— Numbers of 3-substituted phthalides by the procedure-A.

oS == Oy
(A)
\céo /

C=0
S~ R :CH—@-—NOz
. =CH-COOH =Cﬂto =CH-HC=
=CH( :> —c&( o >~OCH
Anhydrlde ’ Q
C=R
CHS&@I b XVII XIX XX XXI XXII
CHa 7/
=0
0 =R
y
CH; o XXIII XXIV XXV XXVI
Y ¢=o0
C=R
% :0 X1V XXVII XXVII XXIX XXX XXXI
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s, o] $2dg NaHCO; #4402 Az CaClz Azd o AGSFE bp
153~155° /3mmHg, mp 76° (ligroin o ), H& 5.58(75%), 30 (HCl-formaline %)=} ¥
sl Wood®, BEEE® 9] Fpko] wieb hydrastic anhydride!® (VI, mp 178~179°) 2 Bkt
A7)0} fERd et o

WARE —iREREEA)— 1mole o] HEERMEKY =& imide & 1.5mole o JEME—H
¥ =% 2mole o —EHHEER MKy (REEERHS BRAKYEA SRS InBERA 71
hSo] HHEARE E 0.5mole o HKZAVEE £E 2AZEE etz CaClLES =
2 4uEe @ NEEEAA —ER nghd ot Bk KEWES Bt ket Na,-
CO; R oz Az, 4 LFHT BHES B A HERT

Imide {t —fgREE(B)— 2> 3 2+

Table II— Numbers of 3-substituted imidines by the procedure-A.

N5 ru-coon (=R C=0 RH.COOH =R
NH ) NH NI — NH
C=0 =0 50, (A2 $0,

R
= 0; —
—ci-cooH =CH<0 ) =cti0 y~ocH; ~! {OD-N0: =cu0) _ oy e
Imide - Q
C6H5\C~ =R
L)' XXXII XXXII XXXIV XXXV XXXVI
C=R
@ AH XXXVII XXXVII XXXIX XL
C=0
C=R
@ HH XLI XLII XLIII XLIV
SO,
e C=R
o :NH XLV XLVI XLVII XLV
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Table IV— Numbers of 3-substituted imidines by the procedure-B.

AN HCO-NH,
——
® O /NH
C=0 C=0
R =C
= =CH- OCH. —
) ci<0y =CH-O>~0CH; e (Son0, (oo =CHHC
Phthalimidine ™
CH,4 Q= R
/NH XLIX L LI
C\‘—‘ R
CHZ\‘.O /NH LII LI
=0
(o) c=n
e i XLVI XLVIII
s
C=0
Table V— Isoindoline derivatives produced by the procedure-B.
o Start © React. time  Recryst.
Product No. Formula material React. temp. (hrs) solveynt
VIII C12H702N Vi 160~170 3 ACOH
XLVI CyoH130N XXVII 160~170 3 AcOH
XLVII CpH150N XXX 160~170 3 AcOH
XLIX C1sH1704N XIX 175~180 3 AcOH
L Cy7H1405N2 XX 175~180 3 AcOH
LI Ca2H2006N, XXII 180~190 3 AcOH
LI Ci7H 304N XXIV 170~180 4 AcOH
LIII CyeH1°05N, XXV 180~190 4 AcOH
LVI ClsHmONz LV 180~190 3 EtOH
LVII CisH1505N
CH
Z
LVI : AN
NH
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T ) T T Analysis(%)
Product No. Color Mp Yield T Caled. Found

R 2 C H c_H
VIII yellow 228~229 85 72.59 3.57 72.82 3.80
XLVI yellow 247~248
XLVIII yellow 266~267
XLIX yellow 272~273
L yellow 300 over
LI yellow 300 over
LII yellow 261~262
LIIL yellow 300 over
LVI vellowish 247~249
brown 90 IR
LV 225 98 7422 4.49 74.85 4.2
AN
COCH,
LVII : @@
N
COOH

4, 5-Benzophthalidene-3-acetic acid(XIV)2| fsk 5 #Z (1-Acetyl-2-naphthoic acid(XV)

o &5)-XIV 1gedl 10%-KOH & 6ml & stz 2 ke M@k 10%-HCl &40z
FHAAS. o] EERE AA MARF BmAA BiEse oS BREtE BREGET I8

e HEste EGEERe] HEERE o AL WMty EolA EHERTY.
222°, 3% 0.2g. Anal. Caled for C;3HyoO;: C, 72.89; H. 4.66. Found: C, 72.99; H, 4.21.
1-Acetyl-2-cyanonaphthalene (XVII)— 2- Aminonaphthalene of] 4] Brown!® o] ko] #
8}o] 2-amino-1-acetonaphthone XVID)<$ &Eslel 71Xz XVI 6g-% 44 Sandmeyer

el Hkate]l FEEKimEEQ] nitrile XVID 1.4g-¢ A4k mp 117° (ligroin o] 4]).
1-Acetyl-2-naphthoic acid (XV)— §j o)A &1L nitrile XVII) 2go] KOH1.7g ¥ &
R EER Ol

mp 221~

Iml & jushe] 2 WefH Mm@tz Bk 10%-HCl g4 o2 F3)stsd HugEshd
Hrid o, ol A& st oA FfEESHel mp 221~222° o] ¥EEEAEER 1.28 & A3l
Anal Caled for C,H;404:C, 72.89; H, 4.66 Found: C, 73.04; H, 4.89.

XIVe Ik @Bl 1-acetyl-2-naphthoic acid (XV) ¢ 2-naphthylamine o] 4] 2§

LV

AffE Gl Kot ARE XV s BRBT AR MEsT7 sl

Zoz IRMES S5 AL KB AMFRN SBRMLIA BRHS =od THIFS #
#Wited FA HIET BBbolA WES nh
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