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Tameyuki Amano : Studies on the Determination Methods with Poly-
aldehydes. V[.  Fluorometric Determination of Primary Aromatic
Amines with 2,3-Naphthalenedicarboxaldehyde.

(Research Ldbomtory, Shionogi & Co., Ltd.*?)

Fluorescence ability was examined with the reaction mixture of 2,3-naphthalene-
dicarboxaldehyde and aromatic primary amines. In a strongly acid medium, the solution
was found to exhibit fluorescence reaction different from that of previously reported
o-phthalaldehyde or 4,5-methylenedioxyphthalaldehyde. By the utilization of this fluores-
cence reaction, fluorometric determination of aromatic primary amines with 2,3-naph-
thalenedicarboxaldehyde was established. Sensitivity of this method is approximately
equal. to that using 4,5-methylenedioxyphthalaldehyde.

It was found from fluorescence characteristics of 2-(p-sulfamoylphenyl)-benz[ f]iso-
indoline-1,3-diol and of the reaction mixture that this fluorescent substance is 2-phenyl-
benz[ f]isoindoline-1,3-diol, and it was assumed that the fluorescence in a strongly acid
medium is due to’its halochromism.

(Received March 6, 1965)

C23-F TRV VCTAFE FEFBRIBRT I VEHEDORIERKEDOWT, 0 & 4 KEXEN LR, nEg
WRRe s LT, BOBEREDOr 1 XeF T o &2 Twie. Cor 4 RRIERFIATAC iRk b, BEED
FEEIBRT S vVEOEERZITIRD SN TER. Ay 4 XEEEORER, FBE LI 45-27vvors
V7 ENT AT e FEY T 5. ' |

23-F 7R VVSTATE FREBREF ARKIIL, 0-7 20T AFE FO 250t 4,5-AF vvodFo 7
EATATE Ve 5%s A XKL Bl b, 10~15N HySOs D & 5 Fe i OB R\ C &  LE L
<, BT L %7 A KBAEBOIIINTE D, Fio moy, -2 b 720 VIER W T b & A LOEHENE
B»H Rz (Table I).

TasLe I. Fluorescence Characteristics of Primary Aromatic Amines reacted®)
with 2,3—Naphthalenedicarboxaldehyde

EX, max? Em, a® :

(mp) () REIY
p-Aminophenol — none —_
p-Anisidine 403 530 6.1
p-Toluidine 395 © 520 48.4
m-Toluidine 395 .. 528 ' 86.2
m-Aminophenol —  none ' C—

" Aniline 400 525 273.04")
m-Anisidine - none » —

' p-Chloroaniline - 400 532 523, 3¢"")
m—-Chloroaniline 402 540 547,14’

o 5w 1 gk, 85, 1049 (1965).
*2 Sagisu, Fukushima-ku, Osaka.
1) X%, Kl : &z, 85, 1035 (1965).
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Sulfanilamide 391 542 379. 64"
m-Nitroaniline 410 552 521.4¢'")
p-Nitroaniline 410 550 53.9
m~Aminobenzenesulfonic acid 442 . 535 1401.84'""
p-Aminobenzenesulfonic acid 438 540 1242, 74"
o-Aminophenol — none —
o-Anisidine 400 530 6.1
o0-Toluidine 400 510 36.4
0-Chloroaniline 400 525 156, 84"
o-Nitroaniline — none -
a-Naphthylamine — none —
B-Naphthylamine 420 . 555 28.0

a) Reaction temperature : 0~4° reaction time:

30 min., medium :

10.8V HeSO, in 70% MeOH

b) Fluorescence excitation maximum, uncorrected

¢) Fluorescence emission maximum, uncorrected

d) Relative fluorescence intensities, uncorrected; microammeter readings at the same sensitivity
(7) setting, slit width (2.00 mm.); and concentration, 2x10-7 mole/ml. .

d’) Slit width : 1,20 mm. (converted into 2.00 mm.)

d’) Slit width : 0.80 mm. (converted into 2.00 mm.)

d’') Slit width : 0.50 mm. (converted into 2.00 mm.)

23-FT7RUVOTAFE FE, 720 vhbuil m-, p-T 2o v, FE7m b VIRMEBRE TR X ¥
Az ticr b Chart 1 k_/T“j‘J: 578, 27 2 =2 ANV [ fl4 v A4 v E) v-1- v ?‘%“QA};'&L%\_

Chart 1.
CHO
R=H?» : R m-OCH;,
III. R_p—OCHs

2-7 2 =AYV LA Y 4 v F Y v-lod v (1) Of%ts 4 BREE, SHET5 2-7 =47 2003y
VD BHBNE 27 2= B0 AF LV U F YT EAL IOV IDRRTH oL LT, B L@tﬁﬁ
BRCE LT, 23-F7 72 VYUTAFE FEFBRIMT S Vbbb, 227 2 =Av Y [fI4 Y4V F Y v-
e VERERT B0 THIUE, ERBE LI 45-AF VYA F YT AATAT L FIEN I 0 d X5 ICEKE
% 23-FT7EVVOTATE RIS, FERELIRT I VEOr A XEREIWRETH % LHifF I hie.

UhLisdin, I oy 15tk Table I IRT 8D Th- T, BEREPCE TS 23-3721vvy7
AFEFET =) VEDRIEHED r A REELIE—H LIt oheD TH 5. DO Lid, BEERE R 3A

TasLe 1. Fluorescence Characteristics of 2-Phenylbenz[ f]isoindolin-1-one (1)

. Ex.max Em.max

Medium <m.f”) | () RFI®
0.5N H,SO, in 50% MeOH ' 320 460 21.7
0.9N H,SO, in 509% MeOH 320 460 ' 25.1
1.8N H,SO, in 509 MeOH 320 460 - 18.8
3.6N H,S0; in 50% MeOH 320 458 17.0
7.2N H.SO4 in 50% MeOH . 323 445 31.7
10.8N H,SO, in 50% MeOH 325 442 72.0

14.4N H,SO, in 509% MeOH 335 440 97.5

a) Relative fluorescence intensities, uncorrected; microammeter read{ngs at the same sensitivity
(7) setting, slit width (1.50 mm.), and concentration, 2.2x10-8 mole/ml.

2) W%, W : A1k, 79, 75 (1958).
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No. 1 KE : M7 47 e VEICX 5 EREOWI(GE 6 #H) ' 3

S ARFIEIE B T, ERTHES AKRYEE 227 = 2 AV Y [fI4 V4V ¥ Y v-1-4 vVEELIZRI D
LERTLOLELS. - -

—F, 23-F7F VYT ATV, BTSRUBREYAETH7 =) vHEEK L ORIGENTL, 2-7 =
=ARYIfI4 VAV F b v-l-g VERBLRT, AVT7 7247 3 FEDHES e b vERBERCR AR
JEHeH 5 2~(p-sulfamoylphenyl)benz| f lisoindoline-1,3-diol (V) % & %-. NV O#EHE X TROHTEDS CisHie-
ON,SeCiHO0: 1= —F L, IR 2227 p o (Fig. 1) T veoo R, 3338em™ & voy DRI D 5 T &
LXFEIhsb. : ‘ :

WV D # 4 i (Table I RS E IR 1T 5,
23-F 7 EAVYSTAFEF LALT 7 24T 8 F
LD RIGH D & 1 Jehtk (Table V) & & {—%
+ 50T, MEEEP IRy 1AWEIT,
2-phenylbenz[ f ]isoindoline-1,3-diols T} % = &
BRI hiebldTh 5. : .

Licdto T, 8 F5 < BEED HS0, ERkg Fig. 1. Infrared Spectrum of CisHi404N2SeCH;50:
Iz 3T BB RUB & 43k Chart 2 KRTX 5 (V) (KBr) |
fermsm =0 CHSHDTHAY EHEEID. COHAR, KBECKHTIHEOT » + YOKRERL X - T,
T — ORI, TOXSCLTAECKERERA & VI AV 2 ) —Tr 1 EAERY RERCE
BL, oy A RELHEARTLIIDEELD.

100

Percent transmission

350" 9400 1900 1700 1500 1300 1100 900 - 700 cm™

Tasie II. Fluorescence Characteristics of 2~(p—Sulfamoylpheny1)—
benz| f]isoindoline~1,3~-diol (V)

EX. max Em. mex
Medium (mp) g (mp) RFI®
——A—— R N— .
MeOH 305 430 27.6
0.01N H,SO; in 90% MeOH 300 425 ' 50.7
1.1N H,S0; in 90% MeOH 325 460 2.3
" 380 510 2.4
3.6N H,S0, in 909 MeOH 320 450 . 50.1
" ‘ 386 520 11,7
10.8N H,S0; in 709% MeOH 390 540 69.0
Exciting at 305 mp , Exciting ?i 390 mp
Medium B, o . Etn mex —1;‘1“)
(my) | (myp)
70% MeOH 430 33.8 none —
0.03N H,SO, in 709% MeOH 425 8.0 - 515 2.1
0.3N H,SO; in 70% MeOH 430 2.6 515 3.2
1.1N H,SO; in 709% MeOH C 460 1.7 520 3.7
1.8N H,S0; in 70% MeOH 460 1.7 525 3.9
3.6N H,S0, in 709 MeOH 460 2.3 530 5.1 .
6.5N H,SO4 in 709 MeOH ’ 460 3.6 530 8.5
10.8N H,SO; in 70% MeOH 520 5.9 540 70.6

a) Relative fluorescence intensities, unéorrected; microammeter readings at the same sensitivity
(7) setting, slit width -(1.20 mm.), and concentration, 1x10~7 mole/ml.

3) M. J; S. Dewar : ‘“ The Electronic Theory of Organic Chemistry,” 319 (1949) Oxford University
Press, London; A, FHMH, KIF: 8%, & 3K 48 (1962) giLa.
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Table V. Fluorescence Characteristics of Sulfanilamide Solution reacted®)
with 2,3-Naphthalenedicarboxaldehyde

’ EX.max Em.max
Medium - © (mp) (mp) RFI®

0.01N H,SO; in 90% MeOH 316 425 : 8.7
0.1N H,SO; in 90% MeOH 317 440 9.8
0.5N H,SO, in 90% MeOH - 322 ~ 447 16.4
1L.IN H,S0;, in 909% MeOH 324 450 . 23.9

" 380 - 520 3.6 -
3.6N H,SO, in 909% MeOH . 325 455 45.8

" 384 525 20.6
7.2N H,S0, in 80% MeOH 322 . 450 10.0

"o ) 390 535 41,2
10.8N H,SO0, in 70% MeOH 391 542 71.9
12.6N H,SO; in 659 MeOH 400 545 60.7

@) Reaction temperature : 0~4° reaction time : 30 min., (2,3-naphthalenedicarboxaldehyde) :
7.5x10-8 mole/ml.
b) Relative fluorescence intensities, uncorrected; microammeter readings at the same sensitivity
) (7) setting, slit width (0.76 mm.), and concentration, 2.7 x10~7 mole/ml.

Chart 2.
| H_OH.
cio
| + HQN@SOQNHZ — @@ NSOzNHz'
CHO
) " OH |
‘ v

"

H | o ' H OH |
. H*
'N\*@somz — N*—@SOzNHg
H halochromism, o\
H OH H OH

+
‘H:0

1,3-isoindolinediols (X, 0-7 # A T7AFE F L7 3 7€V SVEED, JE7 v b VIREBEFIC R T 5 KR
P B BL RN, T OBAICHEE hie 2-(pyridyl)-1,3-isoindolinediols i3, 7 HaSOs MEIC X » TEL X
J&3 % 2-pyridylphthalimidines wZE#a 3% & L A3C¥ 7. Lovdic NV i35 HaSOs I Y o CT7 Z A1 3
LAY R ERE Y, BEERMCERIN S O A TH-7. Tibb, benz[ f ]isoindoline-1,3-diols |7
B b VEERERER T T A1 3 O VBDERKIGKS L C, 1,3-isoindolinediols X » 3 RET H 5 & E 2
Bh, ZDOZEnD, 23-F 72V VCTAT e PR X BE S A KRIEL, -7 ZLT7AFE FH 5T 4,5-2
FUVVIAFYTENTAT e FRI DRy ARKIG L DERE XHBTHZ L3 CTE 5.

£ B o

£ B BMBESXXEF EPU-2A Mk, H¥r 1 HABEE G2 8, HEXEZEY 72/ v5v S
XD-500 # (L . . v
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No. 1 B Si7 A7 e FEIRY 2 EREDHIE (6 8) 5

# ¥ 2 3-naphthalenedicarboxaldehyde (2,3-NJ: Ried &5 o Hpkic L 7= 2%\, 2,3-dimethyl-
naphthalene % 2,3-bis(dibromomethyl)naphthalene % #% C &5%. AcOEt % I o ligroin 25 H#:fh. m.p.
130~132°, A#7fE, UV, IR CHERO LFEHALL. ARz EOH Hfdic st T EX max (PEBAER, LT
TRTHEUC): 292, 33Bmp*s, Em max (¥ 1 RBAWE, UTFTRCEHL): 372 mp*3, 0.1N H,SO.~EtOH ¥
BRI 30T EXomax ¢ 292, 335 mp*3, Em mex : 380mp™ D4 £ HxRL A BEZWFRS 1.1x10-7 mole/
ml). H;S0,: ¥4 MeOH: i MeOH 1L. w#fL ¢ Na 10g. %z %A,

TEBZ* R ¢ [2,3-N] 140mg. % MeOH i@ L T 100ml. +3 3.

B|EE: 10ml © 2 2 7 5 2 = wiffEo MeOH % 2ml % & b, k&L epnd HSO, —5E%, R¥

Tase V. The Conditions for the Assay of Primary Aromatic Amines

Volume . . .
Amines ofHaéiged telrzrfgecg%ﬁre R??I(r:felaon E%’“’B" Emm. max ?o?%rfiofgg??rl?
o (°C) (min,) @) (mp) (mole/ml.)

Aniline 3.0 50 30 400 525 2x107% ~1x10-7
Sulfanilamide 3.0 0~4 20 391 542 2x10-10~1 x 10-7
Sulfisoxazole 4.0 0~4 30 420 550 1x10-10~1 %107
Sulfisomesol 3.0 0~4 20 410 545 1x10-19~1x10-7
Sulfadimethoxine 4.0 0~4 30 420 550 1x10710~1x10"7
Sulfiodizole 4.0 0~4 30 415 550 1%x10-10~1x10-7
Sulfathiazole 4,0 0~4 30 420 555 1x10710~1x10-7 "~

2ml. #jn%z CEF. Table V iegid k5 h—ELH
TRIE#, MeOH %z taf% 10ml 2 3+5%. %
W 1hr. PR hHEBAREOHEXRYAWT, &
DFOr A XBREREC KT ST, 4 LCHBELNE
T5. TI7vI/ERELEE, ABCREETRD
BERCI2BERIOEEEYERT 5.

TEBEEOKE i) # 1% A<=z +.: aniline,
sulfanilamide, sulfisoxazole » %% 8 4&# (Table V
2R) KRBT HRMER D, 200 OFELS Vs 4

ARz bk Figo 2 RRTERD THB. BEA
R FPARZESEBOREEL r I RBERERCESE
LTHIEL, ¥ ITHARZ PARHESEROEES
HEBRERCEZEL THEL .

WEh Y, HeSOs %9m % 7 v MeOH ¥ifitrh b %
Wiz 0.04N KOH-MeOH ¥iffehic s\ CREBE KIS
RS L&y AREREF, Bt s HSO, o
HEDDVIXBELE L 5 &, sulfanilamide 1 X 3
Table VN o x 5ic, WERHOBEEOEEEM L
BEREMC, EMIZTHOoBBEL LR, BN
BTB200r I RBEERLIL. EELGIERE
T, YAIHBENBERMELYRTBEECST 2HE
ZHEAL.

i) REDWEE : Table V 2R LK 7 3 v Ol

F—EELT, ThEFThOEELHERET 5,
(23-N) BEL, A RBELOBRELRDRER, W
Thofdd 40~70mole HEM ED [2,3-NJ % f#
AT2L&, —EOr 1 BELRL . :

iii) H.SOs o © HERBLH KRG 5 HaSO, fif
RELr A XBEORGKY Fig. 3 wRd. wiho

* RHIE.

Fluorescence
excitation spectra

Fluorescence
emission spectra

100

(Sa]
<

Relative fluorescence intensity

500 400 500 600 mpe

Wave le_ngth

Fig. 2. Fluorescence Excitation and Emission:
Spectra of Primary Aromatic Ammes
reacted with Reagent

20 mu

Wave lenght width of excitation light :
Sensitivity Slgnvgfi)th
1: [Aniline):
2.2x10-8 mole/ml, 7 1.8
2: [Sulfanilamide] : 7 1.00
22 x10-8 mole/ml. :
3: (Sulfisoxazole] :
23 %108 mole/ml. 7 0.90

-4) W. Ried, H. Bodem : Ber., 89, 708 (1956);
5) W. Ried, et al. : Ber., 91, 2479 (1958).

91, 1981 (1958).
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3 B /’\\2 P
= / . o
) / = om0 — 0,
s / S 100+ _/x——x-—x-—x—,—ﬁ————x
£ 1001 / & st
£ . E 5
Eot 3 i
) X4 B
b ]I \A 5 § 607 o
v 60t 5
(=] = -
= =
e | o 2 20t
.- o
S o0f < L , ,
e 10 30 60 50 min.

!

1
5 ml.
Volume of added H.SO.
Fig. 3. Relationship between Concentration
of Sulfuric -Acid and Fluorescence

Intensity
Sensitivity Sl&,‘vgfi)th

1: [Aniline]--

2.2 x10-8 mole/ml, 7 1.86
2: (Sulfanilamide] : 7 1.00

. 27x10-8mole/ml. :

3: (Sulfisoxazole] :

23 x 108 mole/ml. 7 0.90
4: [Sulfisomesol] : ;

22 x10-8 molé/ml. 7 0.90
5: {Sulfadimethoxine] : 7 0.70

23 x10-8 mole/ml.

HBEL, HoSO, 3~4ml. FHOSKE, T b bl
% h 0 HySOs ¥ 10.8~14.4N O ff351c 7 1
N OB AE LY RL 2. ‘

iv) Rigl: #EBEBEC BT 5, RISEH
Ly ANBmEORGIE Fig. 4 KiRT LRV THS.
aniline X KIGHEE 28 8 * &, 50° ic 20~40 min.
RO L E—FD0r A XBE LR THUERA s
4 SEREE % W/ T 5. sulfanilamides % aniline
X0 b RIEEE N B, R T 5Smin., 0~4°
DXKIKFTIE 20~30min, ¢—%E D & 1 LHRER
EL, W—EEMcxER L. KIEH# MeOH %
M C—FERECHFERT S & EREE LD 55,
0~4° OXKFTRIERFTR - LFEIL, ZOFR
BEOKRTHRLCHEROREN D X 5 LERICRS
DTHRIELEEFTHS.

V) RERE . HERO s ANHEE X, ER, EWN
Sl kL 1hr. BEETH - .

vi) #E# : Table V kiR L - BEHBEC R
T, %7 I VORELYy AXREOMICIXERER
ML L. HRELESENEASERChL-T1
AOBBREY RSS2 LIXER L HE v EHRN
v Fig. 5 i E#iE 1x10-9~1x 10~7 mole/ml.
ZEF L RERYRT. BREIXNOBHED S LIRBRE
BesT 523 EETHY, LR TEEDDLE
BEBRLERTHLENDS.

vii) #£EHE O ¥E : BuNH,;, N-methylaniline,
N,N-dimethylaniline X1 £ EBLKHEK BT, W
FThi Ry 1 AKERRE T, BuNH,, N,N-di-
methylaniline 3 500 mole H.fL\py, N-methyl-

Reaction time

Fig. 4. Relationship between Reaction Time
and Fluorescence Intensity

—x=— 1: [Aniline] :
—QO=— 2:
—A— 3: [Sulfisoxazole] :

22 x10-8 mole/ml.

[Sulfanilamide] :

24 x10-8 mole/ml.

- 23x10-8 mole/ml.

Reaction Sensi- Slit width

temp. tivity (mm.)
50° 7 0.90

0~4® 7 0.80

0~4° 7 0.80

100

Relative fluorescence intensity (¥)

1 1 1 1

100

Concn. of amines (mole/inl.) x100 (x)

Fig. 5. Calibration Curves of Primary Aromatic

Amines

1: aniline -
y=2.95x—-0.1,

: sulfanilamide
y=3,18x—-0.9,

: sulfisoxazole
y=1129x-+1.7,

: sulfisomesol
¥=0.924x-+0.8,

: sulfadimethoxine
¥=0.950x-+3.3,

: sulfiodizole
y=0.934x4+2.7,

: sulfathiazole
v=0.920x-}1.5,

~N o O s W N

C.V.
(%>

2.8
2.9
2.8
3.1
3.9
0.9
2.2

Comge  Semsi yidm
(mole/ml.) *| (mm.)
210 7 1.85
et e 7 1.8
s, 7 1
A, 7 110
1x107s 7 0.64
IxWE 7 100
XA 7 1.05
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No. 1 KEF: Si7A5e VEC 2EBEOWRGEE6H) 7

-aniline 3 5mole H.f%LIP, o-bromoaniline i3 0.5mole HiEHUAOEETEE L L 2 fnLs. Nt-acetylsulfiso-
mesol (¥ sulfisomesol DE L HIC WL TERMICH 7«54 LT sulfisomesol & # o 7= FEDOXE AT,
Nt-acetylsulfisoxazole 35 J ¢t N,N¢-diacetylsulflsoxazole (1 sulfisoxazole DEBEZBEE O T—FKR7 v 5
M UTEEL . _ v

[EIgS#r  sulfisomesol & BuNH,; N-methylaniline, N,N-dimethylaniline %L 72K RE, & ;[(ﬁ
sulfanilamide, sulfisoxazole, sulfisomesol, sulfadimethoxine, sulfiodizole, sulfathiazole o $&¥#l, B &, °
vy 7HIERBEL ERR”C oW THEB %F‘%rﬂ*fxotﬁf"ﬁ, REFERTEE 1% DHTEL b\%aﬁﬁ%-‘?x
Brzlri@ldr.

2-Phenylbenz{f]isoindelin-1-one (I) [2,3-N] 184 mg. (0.001 mole) & aniline 93 mg. (0.001 mole) %
=~ 50ml deERic 4 HRERGEH, ALOs Merck neutral, 7g) Cr v~ /357 4 ~ %5, =—F A
100ml. CRE#E =~ 100ml. CHET 25 R% EtOH 75 Eikf, m.p. 257~258° (LmrfE® 254°), /N3
K& 18mg. #7. CiHisON  Amal. Caled.: C, 83.37; H, 5.05; O, 6.17; N, 5.40; mol.wt., 259,310.
Found : C, 83.03; H, 5.17; O, 6. 41 N, 5.70; mol.wt. (Rast), 258.0. UV AX%" myp (log ¢): 237 (4.66),
276 (4.07), 306 (4.25). IR vX% cm~': wc.o 1691. ,

Ao 1x10-8 mole/ml. MeOH %% (% EX.max ¢ 320 mp, EM max : 458 mp, 2-phenylphthalimidine o 1x
10-° mole/ml. MeOH#E ¥ 3f 3 % #%f & 1 X 18.9 5 0 v 1 K wmd. Wy 4 HBmER, HerBE0
2-phenylphthalimidine » MeOH %y #E# L L C, A, RE 7, 2V v +E 2.00mm. @ B85 FHF
NOPEBARBEEOHEXRTHELILLED, FAFR O r I RBREBCET 57, 1 LHEEY, BEORER
, BEXOHEMNS =41 F -9 KL - THEL TR .

2-(m-Methoxyphenyl)benz[f]isoindolin-1-one (II)  [2,3-N7] 368mg. } m-anisidine 246 mg. ¥ = —5
A 100ml. e ERI 6 ABRIGHE, ALO; (Merck neutral 75g) CrRrRRMISTT 4~ KGR =—~F 0
550ml. TRE#H, =—75 4 600ml. CHHT IR =—F A0 ERES,, mp. 206~207°, ¢Hik & 36 mg. %
B, CyHyisO:N  Amal. Caled.: C, 78.87; H, 5.23; O, 11.06; N, 4.84. Found: C, 78.60; H, 5.28; O,
11.14; N, 4.68. UV AX% my (log &) : 237 (4.70), 308 (4.28). IR »™3 cm-!: pc.o 1679,

Ao 1x10-¥ mole/ml. MeOH ¥ i% EX max ¢ 325mp, EM max ¢ 470mp, I @ 1x10-8 mole/ml. MeOH
BRext+ 583y 4 XHEmE 148 for 4% eRd. B, 1XmER, AerilEo I o MeOH B .
RLLC, FAME 7, BEAY y ME L60mm. © I 0B4 LAk L TR .

2-(p-Methoxphenyl)benz[f]isoindolin-1-one (IIT) [2,3-N] 135mg. » p-anisidine 90mg. % =~ 5 L
- 80ml rTexRk 26bhr. KIS, WHT 5 LB % dioxane » b FHis 5, m.p. 275~276°, v v B4k 59mg. %
8. CyHis0:N  Anal. Caled.: C, 78.87; H, 5.23; O, 11.06; N, 4.84. Found: C, 78.69; H, 5.36; O, 10.68;
N, 5.05. UV A%% mp (log &) : 238.5(4.79), 310 (4.20). IR wiu cm': we_o 1681

A fh 0 1x10-* mole/ml. MeOH ¥ 1%, EX max : 335mp, Em mex : 483 mp, I o 1x10-8 mole/ml. MeOH
BRes+ 585y 1 X58E 053 ffor 1 ¥emRt. My A RHER, Aer@Eo I o MeOH Bia
BLLT, ABK, BRE 7, 2V y ME 1.60mm. ¢, I oA LREECL CTRDI.

2~(p-Sulfamoylphenyl)benz[f]isoindoline~1,3-diol (IV) [2,3-N] 921 mg. & sulfanilamide 861 mg. »
dioxane 22ml. thcER L 2hr. KIS, HHT 5 W% dioxane %i(ﬂx———?ﬂx@?ﬁﬁﬁ. m.p. >300° # 130>

TEET B. BERRE 1.2g %H. CiHigOiN;S.CHsOs Anal. Caled.: C, 59.44; H, 5.44; O, 21.60; N,

6.30; S, 7.21. Found : C, 59.04; H, 5.66; O, 21.79; N, 6.21; S, 7.02 UV A¥9% (log &) : 254 (3.46), 283

. 63), 320 (shoulder).

i 464mg. i 7.2N HySO; Sml. %fp%, 60° iz 10 min. jniun{ﬁi‘iﬁh_ 1hr. HE. 10% Na,CO; 3 X ov

5% NaHCos Mz < pH9 &3+ 5. CHCl; #hHi, CHCl; B L v (2,3-N) 10mg., kE@Xx » NV #& 400mg.
#ER L 1.

2-(a~-Pyridyl)-1,3~isoindolinediol o-phthalaldehyde 536 mg. (0.004 mole) & a-aminopyridine 376 mg.
(0.004 mole) % = — 5 4 25ml. dhcxRK Shr. KIS. i T2 Wl 42 = -5 4 T 5. m.p. 115~117°
(decomp) ¢k 5 590mg. %8, CisHidONe2 Anal. Caled. : C, 68.41; H, 5.30; O, 14.02; N, 12.27; mol.

, 228,255. Found: C, 68.47; H, 5.43; O, 14.31; N, 12. 00; mol. wt. (Rast), 217.1, UV AXOH mp (log

&): 246 (4.21), 293 (3.76). IR vEE cm-': po.y 3378,

. % 520mg. i 7.2N HyS0, 5ml. %#jmx, 60° i 30min. s, 10% Na2C03 B IO 5% NaHCO; #

-mzr pH 9 35, CHCL #ifi. #Mili¥ # 8% &% CHCL &k, = — 5 v 2z THHET % kE% benzene

PO FEE R, m.p. 146~147°, gk B o 2+(a-pyridyl)phthalimidine 240 mg. % %8, Ci;sHiON, Anal. Caled. :

C, 74.27; H, 4.79; O, 7.61; N, 13.33; mol. wt., 210,239, Found: C, 74.51; H, 5.02; O, 7.85; N, 13.13;

mol. wt. (Rast), 205. UV AZ%® mp (log &) : 290 (4.22). IR vE% em™1: we.o 1696. NMR (z)*t : 4.94 (2H,
singlet, ~CH,-), 1.28~3.08 (8H, multiplet, benzene and pyridine ring proton).

* Varian A-60 % Spectrometer (60 Mc.), ¥t CDCl; % {FA L 7=.
6) K&, ®¥, KE: gk, 85, 1042 (1965).
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G

by, HEE, HEELHD - LRBAY FHEESEZH D 0 UFER RER—FE, KE RE+
CELHLBLESFES. 7% IR, NMR =<7 1 /I/Oiﬂl%iz600\.71:?5)\%%?_%8%‘&%@?%'%@%&, %
BB S R B RTRICRHL %5

EERBEEA SRR

UDC 543.426.062 : 547. 588. 21. 03

£ =3 &
[YAKU(?AKU %ASS}‘?Y]
86 (1) 8~ 11 (1966)

2. XBBZ: M7 A5 VERIDEEBHEOWRE (B7THY) 2-7==.1
7 ZAq 3 CVRBIVCLZDFERD 7 BTEE

Tameyuki Amano : Studies on the Determination Methods with Poly-
aldehydes. VI..  z-Electron Densities of 2-Phenyl-
phthalimidine and Its Derivatives.

(Research Laboratory, Shionogi .&\Co., Ltd.*?)

n-Electron density of 2-phenylphthalimidine and its derivatives was calculated by the
simple linear combination of atomic orbitals (LCAO) molecular orbital method and its
relation to fluorescence was examined. In 2-phenylphthalimidines, contribution of ionic
resonance structure increases in excited state than in ground state. For 2-phenylphthal-
imidines to produce fluorescence, n-electron distribution must incline towards the phenyl
group from phthalimidine nucleus in transition from the ground state to excited state.
If this inclination is reverse or when such inclination is absent, the compound does not

show any fluorescence.
The calculated value of the wave length obtained from the energy difference between

first excited state and ground state in n-system was in parallel with the observed
values of the maximum wave length of fluorescence of 2-phenylphthalimidines was due
to n*-m {ransition.

(Received March 6, 1965)

FEEEIRL, 7 2 = VEEEL OBBEYE TS 2-7 = A7 A4 3 VD BIO 2-7 = = A-5,6-
AFVYOEFYTINA I OVED RBRL TEO Ry AR RE LR, ChbD 227 2 =47 20
13 OVEBERI—RCr A BB YT D D, TORFy 4K, 7 = = Ao BREDETHREER
FoTHEEINBZ E, BOOKR, = el BTAEARGNTH - Ty 1M ERDZ EXPL MU .

ZTZTHENL, ZhbD 2-7 2= 7204 3 OVREEGD ©» BTEEY, Hif LCAO-MO (linear-com-
bination-of-atomic orbitals molecular orbital) ¥z X o TR, EERREE 1 RKFERRBCRT S # BF5H
i, BIOLOBENCS 2 2 BHRILOBE L 7 1 OB 2\ TERR X iR, BT 5035

ToOMREEEL. ERNHEEL TS oo, Bl LCAO-MO ki X ‘éﬁb*&b TIXEETH Y, FLlOF

WAL & BT TS B TR

HECERLINTG A= — BHIETRIOCBHRED 25 2 ~ 2 — 1%, KRS X - TF DR
Table I wiR3E3 ALk

7 RN 43O VROREE 5 BRICKIT S, -CHe- OB ) k0T, ZhEERT 554, one parameter
TROEZIBE 55\ BRELZBMCANZHE O3E ) OFENEL B 5 2% AEH BT,

LG4 Ak, 86, 1(1966).

*2 Gagisu, Fukushima-ku, Osaka.

1) X%, %, /KiE: Ak 85, 1042 (1965).
2) KE: gk, 85, 1049 (1965).
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