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Abstract—1-Acetyl- and 1-benzoyl-2- and -3-phenyliminooxoindolines were synthesiz€dcetylamino)-
phenylglyoxylic acid anil was prepared from 1-acetyl-3-phenylimino-2-oxoindoline. More s@aféeetyl-
amino)phenylglyoxylanilide anil can be prepared not only frorfacetylamino)phenylglyoxylanilide but also
from an ester or chloride ob-(acetylamino)phenylglyoxylic acid anib-(Acetylamino)phenylglyoxylothio-
semicarbazide was prepared frarfacetylamino)phenylglyoxylic acid anil and from the corresponding anilide.

The stability of the ring in isatin-3-thiosemicarba- firmed by the presence of strong absorption bands at
zones determines their physicochemical properties ari570 cm? in the IR spectra of anil®/Ila and Vb,
biological activity [1, 2]. 1-Acetylisatin 2- and 3-anils originating from antisymmetric vibrations of the car-
la, Ib, lla, andIlb are stable. Data on preparationboxylate ion [14]. o-(Acetylamino)phenylglyoxylic
procedures and physicochemical properties of 1-alkylacid anilsVla andVIb are very unstable in agueous
and 1-alkoxycarbonylisatins are systematized in [3]solutions.

2 L-benzoylisatns and thir dervaives (n paricey DY CATet evaporation of solions ak(acety
ular, anils) are scarce {4]; their preparation proce- phenylglyoxy

erties were not reported. Acetylisatin 2Ha() and y'ate,

3-anils (a) and 1-benzoylisatin 3-anilllf) were not of o-(acetylamino)phenylglyoxylic acid anilélla and
prepared previously. Parisi [10] reported on synthesigﬂllgrbm?éght;"eri\e/ :'E%E}[ﬁ?le"Vggthng gr?cljd\(/el I?lra eth-
of l-acetylisatin 3-anil 1&) without taking into ac- y g :

count the possibility of the isatin ring opening, andStefanowcet al. [15] reported on synthesis of methyl

this result seems to be erroneous. Actually the Come_zster ofo-(amino)phenylglyoxylic acid hydrazone by

pound prepared in [10] is-(acetylamino)phenylgly- methlation of the corresponding hydrazone with di-
oxylanilide [11]. azomethane.

The goals of this study were to prepare 1-acetyl: In Table 1 we give the preparation conditions for
isatin 2- and 3-anils and to study their structure hy-.la’ Ib, llib, _andlllc_: and compare their physicochem-
drolysis products, and derivatives * "Zical properties with published data. In contrast to
’ ' anils la and b, 1-benzoyl-2-phenylimino-3-oxoindo-
We found that the reaction of 1-acetylisatitka  line Ilb has already been studied in [17].
andlllb with aniline yields the correspondirm(ace-
tylamino)phenylglyoxylanilidedVa and IVb, which
is consistent with the published data on reaction o
[lla with primary amines [11]. We were able to pre-
pare l-acetylisatin 3-anil&a and Ib by reaction of
acetyl chloride with sodium salt of 3-phenylimino-2- To prepare stable derivatives of(acetylamino)-
oxoindolineV. This salt undergoes slow ring cleavagephenylglyoxylic acid anils, we attempted to perform
at the HN-CO bond [12], which can be accompaniedthe reaction of estergllla andVIIIb with thiosemi-
by hydrolysis of the anilide group. We took advantagecarbazide; however, we found that virtually no reac-
of the fact that the isatin ring is unstable in basiction occurs in aqueous alcohol at room temperature,
solutions and prepared froma and Ib o-(acetylami- and in acidic buffer solutions an intractable mixture is
no)phenylglyoxylic acid anil&/la andVIb, which is formed. Therefore, we prepared(acetylamino)phen-
consistent with data of [12, 13]. This result is con-ylglyoxylothiosemicarbazide anilXa (the chemical

For preparing the above-mentioned acylated anils,
e developed a general procedure involving acylation
f the corresponding saliX; this procedure allows
preparation of compound& andllb of higher purity.
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form convenient for identification) frono-(acetylami- The IR spectrum of the product formed by reaction
no)phenylglyoxylanilide anilXla. The synthesis of of Xla with thiosemicarbazide contains, along with
o-(acetylamino)phenylglyoxylic acid alkylamides from a broadened carbonyl absorption band shifted toward
1-acetylisatin was reported in [11], and their structurdonger waves, also a strongmide II’ band originat-
was proved. ing from interaction of the bending vibrations of the
Reaction of equimolar amount of aniline witha NH group of the thiosemicarbazide fragment bonded

and lllb yields anilidesIVa and IVb, and from to the carboxy group with the NH stretching vibra-

the reaction ofllla with a tenfold excess of aniline 1ONS Of the thioamide moiety.

we obtainedo-(acetylamino)phenylglyoxylanilide anil The 'H NMR spectrum of the presumed thiosemi-

Xla. When treated with thiosemicarbazide in a meth€arbazideXa contains, along with two proton signals

anolic solution of anhydrous HCI, compoundla of the thioamide group, also signals from protons at
transforms into thiosemicarbazidéa identified by the N' and N atoms of the thiosemicarbazide chain
'H NMR and IR spectra. até 7.92 and 12.72 ppm. Splitting of the acetylamide
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Table 1. Yields, melting points, UV and IR spectra, and elemental analyses of 1-acyl-3-phenylimino-2-oxoindilines
and Ib and of 1-acyl-2-phenylimino-3-oxoindolinea and llb

e | mp, °C |UV spectrum IR spectrum o o
: — |(solvent for| (CHCIy), (CCly, v, cnrt Found, % Formula Calculated, %
g | 2| crystal Amae
S|~ lization) nm (loge) | C=0| C=N|[N-C(=O)R| C H N C H N
la [20]138-144 259 (4.01), | 1755]| 1650 1702 |70.29,4.72,[10.22,| C;gH;4N,O, | 68.12|5.03| 10.16
(benzene 308 (3.61), 70.21 (4.82 110.03
cyclohexane| 455 (1.64)
3:1)
Ib (26137 237 (2.97), | 1755| 1640 1704 |47.01)|4.34,| 8.55,/C,H4N,0O5|46.64(4.32| 8.68
(m-xylene- 263 (3.04), 46.92 (4.45| 8.60
methylene 591 (3.92)
chloride,
2:1)
lla [22]133.5 [16] 282 (3.22), | 1760| 1655 1702 |70.33)4.74,/10.21,| C;gH;4N,O, | 68.12|5.03| 10.16
352 (3.81), 69.97 |4.77 | 10.13
461 (3.77)
llb [14]134.5-135 - 1760| 1652 1704
(benzene) [6

Table 2. IR and 'H NMR spectra of thiosemicarbazide$a, Xlla, and Xllb

' IR spectrum 'H NMR spectrum (DMSQdg), 3, ppm
g (ccly, v, cnrt
: phenyl o-acylaminophenyl
g . . NH
g COMe substituent ring
O |C(=O)NH|C-N [C(=O)R
Ho |Hn| Hp| 3] 4 5 6 |C(S)NH,|C(=O)NH| NHC(S)| NHCOR

Xa 1545, |[1625| 1670 |2.1056.981|7.26|8.88|8.52| 6.62t,|7.48d,| 9.74s,| 7.98s | 12.72s|10.68s,

1505 t q t | 722t (7.55s| 10.14s 12.56 s
Xlla | 1545, 1645 (1.835 - - - 19.02| 7.11s,/7.33d| 8.60s| 7.66d | 12.11s|10.10s,
1500 q | 7379 9.67s
Xilb 1545, 1670 7.72d,7.93/7.99|8.76| 7.20t,| 7.40t | 8.31s| 8.00m | 12.75s|11.19s
1500 7.74d t d d |7.60t

proton signal in théH NMR spectrum ofXa (5 10.68 of the carbonyl groups in the acylamide moieties at
and 12.56 ppm) suggests the presence ofzledE  1660-1665 cm?.

isomers ofXa with respect to the NC=0O bond in the 1 . . .
acetylamino group. The "H NMR spectra of thiosemicarbazidedla

_ andXIIb , along with the signals of two protons of the

To confirm the structure of the product formed bythjoamide group at 8.83 and 9.11 ppm (foXlib ),
the reaction oiXla with thiosemicarbazide, we exam- contain the signals originating from the protons at the
ined the possibility of preparing-(acetylamino)phen-  amide nitrogen atom of the acylamide groupg47
ng_Iyoxyllc acid derivativesVllla _a_md Vilib from_ and 8.34 ppm, respectively, foflla and XIIb ). In
anilides1Va and IVb under conditions of synthesis {pa 14 NMR spectrum ofXllb , the proton signal of
of Xa. Anilides I[Va andIVb were prepared according o acetylamino group is also split owing to tAeE
to [11]; compoundIVb was unknown previously. icomerism (Table 2).
Reactions oflVa and IVb with thiosemicarbazide
yield individual compounds whose IR spectra contain The 13C NMR spectrum ofXlla, along with six
absorption bands of carbonyl groups at 1690°cand  signals of the aromatic carbon atoms, contains signals
of the C=0 bond in the amide group of the thiosemi-originating from the carbon atoms of the acetylamino
carbazide chain at 1625 ch and also the bands group ¢ 161.17 and 161.47 ppnZ, and E isomers),
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carbonyl group of the carbonylamide fragmeidt ( anol. The resulting suspension was shaken for 15 min
158.89 ppm), and carbonyl and thiocarbonyl groupsvith cooling on a water bath. The suspension was
(see Experimental). filtered, and the precipitate was dried in a vacuum at

o-(Acetylamino)phenylglyoxylanilide aniiXla, 70°C over granulated KOH; yield of dark violet crys-

which is an intermediate in synthesis X4, is formed talline saltV 7.7 g (70%).

in a higher yield from chlorides 0b-(acetylamino)- A 6.5-g portion ofV was suspended in 80 ml of
phenylglyoxylic acid anilsXllla and Xlllb , which anhydrous benzene, with protection from atmospheric
are prepared by reaction of oxalyl chloride witla  moisture. To this suspension, 2.5 ml of freshly dis-
and VIIb (see Experimental). tilled acetyl chloride was added dropwise with cooling

: ) : .~ on an ice bath. The mixture was warmed up t6G5
serﬁi?:g(r:ggzni dg;((ljl éacvaiﬁla;?]' ngéﬂ?ﬁgg?'éﬁgﬁp 'gf over a period of 40 min and stirred at this temperature

o . for 2.5 h. To the resulting solution, 32 ml of anhy-
aniline does not yieldxa. drous benzene was added, and the mixture was quick-
We have also examined the possibility of preparingdy filtered while hot. The precipitate was treated with
the structural isomer ob-(acetylamino)phenylglyox- dry ethyl acetate (2 15 ml), and the crystalline prod-

ylic acid, o-(acetylamino)phenylglyoxylanilid&XIVa, uct was separated and vacuum-dried &tC;(R; 0.23
which can be prepared by hydrolysis of 1-acetyl-2{cyclohexanemethyl acetate, 3: 1).

phenylimino-3-oxoindolindla. In contrast to 1-acyl- 1-Benzoyl-3-phenylimino-2-oxoindoline Ib. Salt

3-phenylimino-2-oxoindolineda and Ib, anil lla, .
; was prepared as described above lforfrom 1 g
when heated in aqueous acetone, does not under P3-phenyIimino-2-oxoindoIine. The product (0.7 g,

cleavage of the isatin ring. The absorption band : d
1 : : 3%) was suspended in 10 ml of dry benzene, with
3060-3430 cn1, assignable to the acetylamino grOlJpprotection from atmospheric moisture. To this suspen-

[16] in XIVa, appears only on treatment 8& with ; s e )
. . sion, 0.84 ml of purified and distilled benzoy! chloride
weakly alkaline aqueous solutions. The compound olg; as added with cooling on a water bath. The mixture

tained from hydrolysis ofla is similar in the phys- was warmed up to room temperature over a period of
icochemical properties to the structural isom®(ace- 1o iy "To the resulting precipitate, 3 ml of toluene
tylamino)phenylglyoxylanilidelVa. was added, and the precipitate was filtered off and

From the reaction of anil with thiosemicarbazide vacuum-dried over granulated NaOH ar@QR; 0.98
and its alkyl derivatives under standard conditions ofbutanol-acetic acidwater, 4:5: 1).

synthesis of thiosemicarbazones [18], we prepared ; A q¢ L . . :
: . : , . - yl-2-phenylimino-3-oxoindoline Ila. Sodi-
thiosemicarbazideXVa-XVc, stable without heating um saltIX was prepared as described above from

in neutral solutions. The’C NMR spectrum oXlla, 3 3, g of 2-phenylimino-3-oxoindoline. The product
along with six signals of aromatic carbon atomsg

. . ; 0.9 g, 72%) was suspended in 10 ml of dry ben-
contains two signals belonging to the carbon atomsg o "4 5 spension was cooled on an ice bath, and
in acetylamino group of th& and E isomers (see 0 ’

Experimental) .36 ml ofacetyl chloride wasdded. The mixture was
P ' stirred at OC for 20 min, gradually warmed up to
55°C, and kept at this temperature for 80 min. To the
EXPERIMENTAL hot solution, 10 ml of dry boiling benzene was added.
The IR spectra were taken on Specord-75, UR-lOThe solution was filteredallowed to cool to room tem-
and SF-22 spectrophotometers (KBr pellets or soluP€rature, and then carefully evaporated at a bath tem-
tions in CC}, or CF,CI). The IH NMR spectra were perature of 35C. The resulting dark brown oily mass

recorded on a Tesla-497 spectrometer (100.1 MHzgryitatl)lized on trealtlr_nent Wiéh pentanef_>|($3 ch' -]l,,-fhe q
in DMSO-dy and CDC}, and also on a Bruker CXp- dark brown crystalline product was filtered off an

300 spectrometer (300 MHz); internal reference/acuum-dried at SI; yield oflla 0.08 g (15%). The

HMDS. The*C NMR spectra were taken on a Bruker P€Ntane extract was evaporated to dryness and treated

_ : ith CCl, (2 x 2.5 ml); the crystalline precipitate was
gﬁzgejo S%i?g:ggfét (;l?ritl;//”jvzazé Icrgngéldrgge[ﬁ[léé{i\lltered off and dried. An additionatrop oflla (10.02 g,
o 0 4%) was obtained. IR spectrum (G&lv, cmi: 1655
on Silufol UV-254 plates (UV development).  SP ,
o _ _ (C=N), 1702 (C=0 in COCH), 1760 (C=0).

1-Acetyl-3-phenylimino-2-oxoindoline la.A solu- 1-B I-2-phenvlimino-3 indoli b
tion of 10 g of 3-phenylimino-2-oxoindoline [19], - er&zoy-'l-pl enylmlr&(_)- -(;xmré oline 1ib was
dried over RO, in 90 ml of absolute methanol was PrePared similarly according to [6].
added to a solution of sodium methylate, prepared 1-Acetylisatin llla and 1-benzoylisatin lllb were
from 1.17 g of sodium metal and 70 ml of dry meth-prepared according to [5, 7] from sodium isatin [20].
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o-(Acetylamino)phenylglyoxylanilide IVa was o-(Benzoylamino)phenylglyoxylanilide IVb.

prepared according to [11]; mp 177 [11]. Ry 0.34 A 0.26-g portion of 1-benzoyl-3-phenylimino-2-oxo-
(cyclohexaneethyl acetate, 5 : 2). IR spectrum (KBr), indoline Ib was dissolved in 1 ml of 1 M aqueous
v, cnt: 1675 (C=0 of carbonylanilide moiety), 1685 K,CO; with heating on a water bath for 15 min. The
(C=0 of the phenylglyoxyl moiety), 3240 (NH of the resulting suspension was cooled to room temperature
anilide group). and then with ice-cold water, after which it was neu-

) ; ot tralized with 0.8 ml of 2 N HCI. The yellow-green
a. gro(BaeggchJﬁ/iLa;]m(l)?%)gh; r:));lg[)égﬁ)zlg?iggﬁhlgva precipitate was filtered off and dried in a vacuum de-

4 ml of dry methanol was added 0.36 ml of aniline;Siccator. Yield oflVb 0.04 g (24%); mp 166167°C.

the mixture was refluxed with stirring for 2 h, the  o-(Acetylamino)phenylglyoxylic acid anil, methyl
solution was cooled, and the precipitate was collectedster Vlila. A solution of 0.27 g of 1-acetyl-3-phenyl-
yield of IVb 0.04 g (53%), mp 177%. imino-2-oxoindolinela, dried in a vacuum desiccator

b. A 0.34-g portion of sodium salt ob-(benzoyl- OVer RO;, in 6 ml of absolute methanol was gradually
amino)phenyiglyoxylic acid [21] dried in a vacuum added to a sodium methylate solution prepared from
desiccator over granulated NaOH was suspended 057 g of sodium metal and 3 ml of methanol. The
7 ml of benzene dried over sodium metal. To the fingNixture was evaporated to dryness, 2 ml of DMF and
suspension of the salt, 0.41 ml of freshly distilled0-15 ml of methyl iodide were added, and the mixture
oxalyl chloride was added dropwise with cooling onWas kept at €C for 12 h. The resulting precipitate was
a bath with ice-cold water over a period of 5 min, andfiltered off; yield of Villa 0.05 g (16%). Crystalliza-
then a mixture of 0.4 ml of freshly distilled aniline and tion from ethyl acetate gave a sample with mp-86
4 ml of diethyl ether was added dropwise at@0The 87°C. IR spectrum (CHG), v, cm™ 1400-1410
suspension was stirred for 15 min. The resulting thickC(=0)Me], 1660 [C=O in C(=O)Me]. The compound
precipitate was filtered off and dried for 2 h at°Td IS insufficiently stable for recording the UV spectrum.
Yield of o-(benzoylamino)phenylglyoxylanilide hydro- (A lamino)ohenvlalvoxvli id anil. ethvl
chloride 0.31 g (53%); mp 177879°C. Found, %: est%r( VCIIeIE)y aA SO?BIE[)iOﬁ é%ggiuymcmzctr?w:te 'pﬁatpgred
C 39.96; H 4.24; N 7.23M 330.86- Cy;H,,CIL,N,05.  from 0.057 g of sodium metal and 3 ml of methanol
Calculated, %: C 39.96; H 4.23; N 7.381 380.88. 55 added to a solution of 0.65 g of 1-acetyl-2-pheny!-

Neutralization of this hydrochloride with 0.5 M imino-2-oxoindolinela, dried over BOg, in 10 ml of
aqueous NfCO; gave IVb; yield 0.14 g (41%). anhydrous ethanol. The mixture was quickly filtered

) : - with protection from atmospheric moisture. The filtrate
wag (gé:segryi/tl)zrg|?no)[plrit]anylglyoxylethylam|de Ive was allowed to stand at room temperature for 4 min
_ ' _ _ _ and then evaporated to dryness; 2 ml of DMF and
o-(Acetylamino)phenylglyoxylic acid anil Via.  0.65 ml of ethyl bromide were added. The mixture was
a. A solution of 0.13 g of 1-acetyl-3-phenylimino- kept at 0C, and the precipitate was filtered off. Yield
2-oxoindolinela in 5 ml of 30% aqueous ethanol wasof VIllb 0.18 g (21%). After crystallization from
refluxed for 1.5 h. The precipitate was filtered off andtoluene-hexanecyclohexane (3: 4 : 1), mp 163. IR
dried in a vacuum desiccator over granulated KOHgpectrum (CECI-CHCl,, 3 : 1), v, cnm’: 1450 (C=0

: . 1
yield of Via 0.1 g (65%); mp 164165°C. "H NMR i, cOOEY), 1670 (C=0 in COMe). The compound is

spectrum (CROD), §, ppm: 2.10 s (3H, COMe), insufficientl le f i
840, .50 m (LH. AfH). 6.92 S (1H, AcH), 7.10- insufficiently stable for recording the UV spectrum.

7.30 m (3H, ArH), 7.53-7.66 m (4H, ArH), 8.07 d 0-(Acetylamino)phenylglyoxylothiosemicarbazide
(1H, NH). anil Xa. a. A solution of 0.36 g of thiosemicarbazide
in 3 ml of methanol was added to a solution of 0.55 g

b. A 0.42-g portion of 1-acetyl-3-phenylimino-2- o-(acetylamino)phenylglyoxylanilide anilXa in

oxoindolinela was dissolved in 2.5 ml of 1.6 N aque- .
ous K,CO,, and the solution was heated on a boilin96 ml of absolute methanol containing 0.5% HCI. The

water bath for 10 min. Then the solution was cooled"Xturé was heated for 3 h with protection from at-
with ice-cold water and neutralized with 2 ml of 2 N mospheric moisture on a water bath at a temperature

HCl to pH 6. The precipitate was filtered off and N© higher than STC. A part of the solvent was vacu-
vacuum-dried at AT over granulated KOH; yield of UM-évaporated, and the mixture was cooled on an ice

Vla 0.2 g (54%). The product is identical to that pre-Path. The precipitate was filtered off and dried in a
pared by methoda. vacuum desiccator over CagCl-(Acetylamino)phen-

- - ylglyoxylothiosemicarbazide anil hydrochloride was
1 The molecular weight was determined by comparing the heatébtained; yield 0.43 g (68%), mp 18083 C. Neutra-
of vaporization of dioxane solutions. lization with aqueous N&O; and drying gaveXla;
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mp 160-164°C, R, 0.53 (ethyl acetatehloroform, c. A 0.42-g portion oflVa was dissolved in 35 ml
7:1). 'H NMR spectrum (CCN), 8, ppm: 1.82 s of absolute methanol with heating and stirring, and
(6H, Me in COMe,Z and E isomers), 6.56 d, 6.62 d a mixture of 1.8 ml of aniline and 2 ml of absolute
(AH, Ar-H), 7.05-7.48 m (7H, ArH), 7.84 s [1H, methanol was added. The mixture was refluxed for
NHC(=0) in thiosemicarbazide moiety], 8.20 s (1H,2.5 h with protection from atmospheric moisture.
Ar-H), 8.50 s [1H, NHC(S)], 9.00-9.12 m [1H, After cooling to room temperature, the precipitate was
NH,C(S) in thiosemicarbazide moiety], 12.58 s [1Hfiltered off and dried in a vacuum desiccator over
at N°H in NHC(S)]. Found, %: C 57.22; H 4.86; N granulated KOH. Yield oXla 0.14 g (43%), mp 157
20.22. G,H;/NgO,. Calculated, %: C 57.40; H 4.76; 158°C (from 1-butanol). IR spectrum (Cg] v, cn™:

N 19.96. 1640 (C=N), 1680 [C=0 in C(=O)NHPh], 1693 [C=0

b. A 1.2-g portion of ethyl ester ai-(acetylamino)- 1N C(=O)Me], 3190 (NH); C NMR  spectrum
phenylglyoxylic acid anilVIllb was mixed with (DMSO-dg), 5¢c, ppm (the signal of the carbon atom
1.76 g of finely divided thiosemicarbazide, and 16 miof the solvent is not given): 29.10 (1C, Me), 116.03
of ethanol was added. After a day, the resultind1C, A-C), 116.96 (1C, ArC), 128.33 (2C, A+C),
suspension was filtered. The filtrate was vacuum129.44 (2C, ArC), 129.65 (1C, A+C), 131.88 (1C,
evaporated at a temperature not exceeditC4Fhe Ar-C), 134.53 (1C, AC), 135.07 (1C, A:C),
residue, according to TLC antH NMR spectra, was 136.71 (1C, ArC), 136.82 (1C, C=N), 161.03 [1C,
a mixture of three compounds. The precipitate wa&=0 in C(=O)Me]. Found, %: C 92.84; H 4.57; N
washed with hot chloroform and treated with hot11.08. G;H,;N3;O,. Calculated, %: C 92.99; H 4.87;
acetone; the extract was vacuum-evaporated, ard 11.28.

0.21 g (14%) ofXa was obtained. o-(Benzoylamino)phenylglyoxylanilide anil Xib.
o-(Acetylamino)phenylglyoxylo(4-benzyl)thio-  First, anilVlb was prepared: 0.42 g ¢b was heated
semicarbazide anil Xbwas prepared similarly tXa  with a solution of 0.2 g of NgCO; in 2 ml of water
by procedureb from VIiIb . Benzylthiosemicarbazide on a boiling water bath for 10 min, and the
was prepared according to [22]. Along with ethanolmixture was cooled on an ice bath and neutralized
the reaction olIllb with benzylthiosemicarbazide can with 1.6 ml of 2 M HCI. The precipitate was filtered
also be performed in ethyl acetate. The reaction occurdf, and compoundVib was obtained. The product
within 1.5 h on heating; yield oKb 2.6 g (40%), mp (0.08 g, 18%) was dissolved in a sodium methylate
198-204°C. *H NMR spectrum (acetondy), 6, ppm:  solution prepared as described fdr The resulting
2.10 s (3H, Me in NHCOMe), 4.97 d (2H, GRh), solution was evaporated, and the residue containing
6.90-7.10 m (2H, ArH), 7.15-7.37 t (10H, ArH),  sodium o-(benzoylamino)phenylglyoxylat®Ilb was
7.91 s [1H, NH(C=0) in thiosemicarbazide moiety],dried in a vacuum desiccator over NaOH and treated
9.13d (1H, ArH), 9.98-10.00 m (1H, ArH), 10.12d with dry benzene (& 1 ml). The resulting product
(1H, NHCH,Ph), 12.72 s (1H, NHCOCH Z isomer), [VIIb , yield 0.03 g (36%)] was dissolved in 1.5 ml of
12.79 s (1H, NH of thiosemicarbazide moiety). benzene, and 0.15 ml of freshly distilled oxalyl chlo-

o-(Acetylamino)phenylglyoxylanilide anil Xla. fide was added, which resulted in precipitation of
a O>(<alyl t):/hloride )(%3 r%ll)gvzasyadded dropwise with chloride X|_||b . The precipitate was f|I_tered off and
shaking and cooling on an ice bath to a solution oacuum-dried at 6IC. Transformation intXlb was
0.09 g of Vlla in 2 ml of dry methylene chloride. Performed as described above #fa (procedurea);
The solution was shaken while cooling in ice. Chlo-XIb, mp 148149.5C.

ride of o-(acetylamino)phenylglyoxylic acid arMllla o-(Acetylamino)phenylglyoxylothiosemicarbazide
WaS obtained, tO which a mixture Of 0.07 mI of anlllneX”a_ A 042_9 portion Ofo_(acety|amino)pheny|g|y_
in 0.05 ml of diethyl ether was immediately addedoxyjanilide was dissolved in 15 ml of a 3% solution
dr%pvgjls'e(.j The resulting pdrec!p|ta:e was fllteredI q[ffalf HCI in absolute methanol. The solution was heated
and dried In a vacuum desiccalor over granulatefith protection from atmospheric moisture for 3 h at
alumina. Yield ofXla 0.05 g (48%); mp 157158°C. 3 path temperature not exceedingG0The solution

b. A 0.29-g portion ofllla was dissolved in 3.5 ml was vacuum-evaporated to a volume of 3 ml and
of absolute methanol with heating and stirring, andcooled. The precipitate was filtered off and dried in
1.4 ml of aniline was added. The mixture was refluxeca vacuum desiccator over CgCIThe thiosemicarba-
for 2.5 h with protection from atmospheric moisture;zide was obtained in the form of hydrochloride; yield
after cooling, the thick precipitate was filtered off and0.36 g (58%), mp 187188C; melting point after
dried in a vacuum desiccator over granulated KOHpeutralization with 1.5 ml of 1 M of aqueous MNeO;
yield of Xla 0.14 g (43%), mp 157158°C. and vacuum drying 18284°C (Table 2). UV spec-
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250 SHIROKII,
trum (CHcg) Amaxe NM (loge): 242 (4.70), 306 3.
(3.81). 13C NMR spectrum (DMSO}B) 8¢, ppm (the
signal of the solvent carbon atom is not given): 23.17 4.
(1C, Me, Z isomer), 26.58 (1CE isomer), 121.0 5,
(1C, ArC), 124.7 (1C, ArC), 129.9 (1C, ArC),
139.35 (1C, ArC), 161.17 (1C, NHCO), 161.43 (1C, .
NHCO), 169.89 (1C, C=0), 178.69 (1C, CONH),
181.41 (1C, CSNK). Found, %: C 43.11; H 4.25; 7.
N 18.34. G;H;sCIN,O;. Calculated, %: C 43.06;

H 4.26; N 18.26. 8.

0-(Benzoylamino)phenylglyoxylothiosemicarba-
zide Xllb was prepared similarly tXlIla . Neutraliza-
tion of the hydrochloride with 1 M aqueous MzO,
gave Xllb ; mp 180-181°C. UV spectrum (ethanol),
Amaxe Mn (loge): 244 (4.10), 306 (3.77).

0-(Acetylamino)phenylglyoxylanilides XIVa and
XIVb. A 0.15 g portion oflla or 0.11-g portion of
IIb was dissolved in 2 or 1 ml, respectively, of 1 M
aqueous NgCO;. The mixture was heated on a boil- 13.
ing water bath for 30 min and, after cooling, neutra-
lized with 2 M HCI to pH 7.0. The precipitated crys- 14.
tals were dried in a vacuum desiccator over granulated
CaCl,. XlVva: yield 0.03 g (31%), mp 19T; IR spec-
trum (CCl), v, cn: 1545 (C=0), 1665 (C=0 in 15.
COMe), 3080 (Me in C(=O)NHMe].XIVb: yield
004 g (43%), mp 21%; IR spectrum (CG), v,

1. 1545 (C=0), 1660 (C=0 in COPh), 3100 (NH).

1-(3-Oxoindol-2-yl)thiosemicarbazide XVa was
prepared according to [23].

11.

12.

16.

1-(3-Oxoindol-2-yl)(4-methyl)thiosemicarbazide 17-

XVb and 1-(3-oxoindol-2-yl)(4,4"-dimethyl)thio-
semicarbazide XV¢ along with the synthesis from
isatin methyl ether [24], can also be prepared from
2-phenylimino-3-oxoindolindl ; the UV and IR data
for these compounds are given in [24]. 4-Methylthio-
semicarbazide was prepared according to [25]. ;g
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