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Abstract — 1. Phenyhsoindole reacts with toluene-p-diazonum chionde to pve the a20 denvative formed by
electrophilic subatitution at the free a posuiion However. attempted muosation of 1-phenylisoindole gave the
product (3) of oxsdatine dimensation. whike the Mannch reaction gave $.5°-diphenyldibenzopymomethene New

routes to the latter system are descnbed

The dehydrogenation of soindohnes substituted at N-2 wath electron withdrawing groups (C0-F1.50,Tol-p)
gives the corresponding 1soindoles. which can be trapped with appropnate dienophiks to pve a senes of

4 9cpiminobenz(ffisoindoline denvatives

The 1soindole system 15 a particularly reactive one, which
shows three major reactions: polymensation, the nature
of which 15 not yet understood; diene reactivity across
the C(N-C(}) system; and electrophilic substitution at
CONC(Y) ' We descnbe here some experiments which
seek to study reactions with less reactive electrophiles in
which polymensation (dimensation) processes are
encountered, and other expenments 1n which the diene
reactivity 1s used to trap particularly destabihsed isoin-
doles formed by the dehydrogenation of 1soindolines.

Electrophilic substitution. The reagents used here were
dehiberately chosen to be mild ones: aryldiazonium ion,
nitrous acid. and the Mannich reagent

Reaction of 1-phenylisoindole (1) with diazoused p-
tolwidine 1n the normal way proceeded to give the azo
denvative (2) in 63% yield This appears to be the first
such preparation of an azo dye based on the isoindole
nucleus

Ph Ph
Pl -

NH NH
—_y —
m (2)

In neutral solvents compound (2) was orange (An,.
467 nm). becoming purple (Am.. $47 nm) on acidification
The ready formation of (2) testifies the ease of elec-
trophilic substitution in the 1soindole nucleus.

However, attempts to carry out the other two elec-
trophilic substitution reactions under mild conditions did
not proceed 1n a straightforward way Thus attempted
nitrosation using sodium mitnte and acetic acid under
argon was accompanied by colour changes which sug-
gested the formation of intermediates the 1solated
product was the tetradehydrodimer (3) This 1s the

known product of autoxidation’ of 1-phenylisoindole
presumably it arises here as shown in Scheme |

Attempted Mannich reactions under a variety of con-
ditions gave no identifiable Manmich denvative instead
mixtures of the yellow tetradehydro dimer (3) and the
blue dibenzopyrromethene (4) were obtained. The tetra-
dehydro dimer (3) was usually a by-product: it may anse
as in Scheme 1 by adventitious autoxidation. or by one
electron transfer to the iminium cation The dibenzopyr-
romethene presumably anses via the dipyrrylmethane
condensation of the Mannich denvative. as shown 1n
Scheme 2.

The blue dibenzopyrromethene (4) has been prepared
(sometimes inadvertently) by several groups starting
from 1soindoles or their precursors.' ™ The yields
reported are low (1 5-13%), and we find that an exten-
sion of pyrrole chemistry to the 1soindole series provides
a much more satisfactory approach Thus condensation
of 1-phenylisoindole with 1 . (N.N - dimethylamino-
methyhdene) - 3 - phenylisoindolenine (8) under acid
conditions gave 44% of the dibenzopyrromethene (4) In
another approach, 1-phenylisoindole was condensed with
| - formy! - 3 - phenyhisoindole under acidic conditions 1o
give 63% of (4).

The dibenzopyrromethene (4) is royal blue in neutral
solvents (A .. 588 nm in chloroform) on acidification the
solution becomes turquoise, and the low energy band
shows a bathochromic shift (A... 628 Sam) with a ca
three fold intensification The neutral solution fades in
daylight due to photooxidation:* the protonated species
15 much more resistant in this respect

Drene reactivity. lsoindoles readily add dienophiles
across the 1.3-positions to give the endo-adducts under
mild conditions.' a reaction exemphfied here by the ad-
dition of N-methyimaleimide to 2-benzyhsoindole to give
(6)

The dehydrogenation with quinones of i1soindohines
possessing electron withdrawing substituents (CO,Me) at
the 1- and 1,3-positions gives isoindoles which are rela-
tively robust ” This type of reaction also proceeds with
isoindolines  possessing electron withdrawing sub-
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condensation (1) - 2H (mr) (n) 8. H' . 44% (v} 1-formyl-A.
phenylisoindole. H'. 63% (ytelds not optimised)
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--CO
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(4)

stituents (CO,R, tosyl) at N2: although the corresponding
isoindoles cannot be conveniently isolated, they can be
trapped® with dienophiles

Thus when 2-<carboethoxyisoindoline was kept with
chloranil and dimethyl acetylenedicarboxylate in diglyme
(145-150°. 27h, N,) the adduct (7) was obtained. al-
though n low yield Analogously. reaction with N-
phenylmaieimide and DDQ 1n refluxing benzene gave the
endo-adduct (8, 33%). The corresponding exo-adduct (9)
was obtained by carrying out the dehydrogenation-trap-
ping reaction in diglyme at 145° (30%). or by subjecting
the endo-adduct (8) to these conditions (13%) The cort-
responding endo and exo adducts (10. 11) with N-
methylmaleimide were obtained in an analogous manner.
The assignment of stereochemistry was made throughout
on the basis of coupling constants between the tertiary
hydrogen atoms at the C-3a(C-9a) and C-4(C-9) positions
of the 1.3-dioxobenzifhisoindoline system (endo.J ~ 3 Hz,
exo. J~0Hz). Drenophile exchange was observed.
Treatment of the endo-adduct (10) with N-phenyl-
maleimide in diglyme at 145° gave a mixture of the
exo-adducts (9, 23%) and (11, 19%)

2-Tosylisoindoline was also  successfully dehy.
drogenated and trapped with DDQ in refluxing benzene
to give the endo-adducts (12) and (13) in about 65% yield
in each example In this series equilibration with the exo
isomer could be established only with difficulty presum.
ably because of the greater steric demand of the tosyl
group. Thus it was not successfully accomplished with
the endo isomer (12) in xylene under reflux or in diglyme
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CO, Me
COgMe
(24 R'CO.E'

YOIY' . CN|O SO.—

at 145°; however, heating in carbitol at 185 gave a low
yield (8 ) of the exo-1somer (14).

Structures (such as 15) with a reduced imide ring were
of interest since these are analogues of known anal-
getics.® Selective reduction of the imide carbonyl groups
of (8). (12) and (13), was achieved with diborane to give
the tertiary bases (15). (16) and (17), respectively in
satisfactory yields None of the compounds (19-(17
exhibited sufficient biological activity in the pnmary
screens to warrant further evaluation.

a.

(18) R - CO,Et. R - Ph_endo
(16) R - Tosyl. R - Ph_endo
{(17) R = Tosyli R - Me_endo

EXPERIMENTAL

14p-Methviphenria:o).- W phenylisondole  (2)  p-Toludine
(0122 g) was dnzotised 1n the normal way [conc HC! (0 S m)).
water (2ml). ag NaNO: (0 100 g 1n 0 2 m). 07) 1-Phenylisoindole
01708)"° 1n ethanol (1 ¢ mi) was added to the strred solution
under argon A dark purple precipitate formed at once The
precipitate was removed by filtration and dissolved 1n ether
(45 ml). the solution being washed with dilute hydrochlonc acd
(14 ml). then with aqueous sodium hydroxide (2 x 20 ml. solution
goes orange). and finally with water The ethereal solution was
dned (Na;S0.) and taken 1o dryness, the oily orange residue
being cryualhised from ethanol-water to pve dwrk orange
needies (0172g. 63%) of 1.(p-methylphenylaro) 3-phenvhsoin-
dole. mp 118 (Found C. 807 H, S N, 137% M’ =
31143 C.H,-N. requires . 810, H. S8 N, 13% M=
1 140 Ao, (EtOH) 247 (1. 20300), 284 (1, 22000), 261 (X2 200).
2% (1. IR200). 283 (18 100). and 46> nm (17 200) Ao, (EIOH -
conc HC1) 243 (14000), 249 (1, 14 600), 270 (18 400), 276 (1. 17 000).
303 (1, 12900). 324 (16 100). and $47 nm (3¢ 900) {Nujol) 1310,
1602, 197€, 1820, 1245 104S, 820. and 60cm ' S{(CD..CO)
1184 (bs. NH. observed at - SV}, R 17-7 12 (complex m. ArH).
282 (bs. H:O impunty). and 2 12 (s, ArMe) mie (157) 311 (100,
M) 0 (1Y) 283 (100, 193 (12). 192 (20). 165 (43). 106 (12) and 104
(am

Attempted mitrosation/nuration 1-Phenylisoindole (01%0g).
ether (6 ml). sodium nitnte (0106 g). water (1 ¢ml) and acetic
acid (0 13 ml) were shaken together for Yh at room temperature
under argon (colousr changes hrown < green < yellow) Water
(Imb) was added. followed bv aqueous sodium hydrogencar-
bonate until effervescence ceased The ether layer was separated.
the aqueous layer was extracted with ether (2 x 14 ml) and the
organic solutions were combuned. dned (Na;SO,) and taken to
dryness The residue was crystalhised from ethanol-ethyl acetate
to pre yellowssh orange ncedles (?9mg. 3%) of bi(i-pheny:
hsoindolen-S-yhdene). X mp 2<8-2¢¢ W' mp 261-262° mixed
mp 287.260° AL (EIOH) 47 nm A,,, (FIOH s+ HCY) 43 nm
mie (167 182 (M. 100) IR1 (1R)

co
\
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(8) R- COEt R° Ph_endo
(R COEt R Ph exo
(10) R CO.Et. R - Me. endo
(11) R- CO,Et. R Me. ex0

(12) R Tosyl. R . Ph_endo
{13) A Tosyl. R Me_ endo
(14) R - Tosyl. R° Ph_exo

The reaction was repeated. but allowed to proceed for only
1$min After neutralisation (aq NaHCOs) the dark green product
was submitted to preparatine TLC (uhca gel. petrokum-cther =
1 1) to furmish bislI-phenylisoindolen-3-yhdene) (43%) The
presence of a aitro or nitraso densative could not be conving-
ingly demonstrated

S Daphenvidiben:opyrromethene (4) This substance 1s pho-
tosensitine expenments were conducted in subdued hight

) From | - (NN - dimethvlaminomethvlidene) - 3 - pheny.
lisoindoienine and | - phenvlisoindole 1 - (NN - Dymethyl-
aminomethyhdene) - 3 - phenyhsoindolemine (2¢ mg).” )-pheny-
lisoindole (2t mg). and IM-hydrochionc acxd (0 I ml) were stirred
for 18h (argon. dark. room temperature) The minture was
baufied (aq NaOH) and concentrated extraction with dr
chloromethane (3 x 30 ml). followed by drying the orgamu extract
(N»s:SO.) and remosing the solvent gave a blue green residue
which was punfied by preparative TIC (silica gel. ether-
petroleum = | 1) to pve a deep blue product (R; 0 $8) which was
extracted with ether. and the ether removed to pre a purple
black resdue {17dmg. &%) of <.¢-diphenyldibenropyr-
romethene (4) mp 217-23 (It mp 240-241°) Aw,J(CHCT)) 289
(23800). 304 (1. 22 300). 3R (1, 15100), 390 (1. Y900), and SRR om
(V9800) A (CHCL+ HCD 28 (29400). 3¢ (14100). <0
(13900). $80 (1. 24 S00), and 62 S am (10R000) m'e (226" 196 164
(M. 100. CxHxoN: requires 396 163), 233 (11), 198 (1%), 19 (1),
193 (2. 16%(26). and 107 (1%)

() From 1. formyl - X . phemvlisorndole und | - phenslisom.
dole Conc hydrochbonc acid (1 drops) was added 1o a solution of
\-formy}3.phenylisoindole (06img) and |-phenyhsoindole
(1 07 mg) n tetrahydrofuran (1 ¢ml) The mixture immediately
became blue After 3 Sh the solution was diluted with chloro-
form (19 ml). and extracted with bnne (10 ml) The aqueous layer
was hack-extracted with chloroform. and the combined organic
extracts were dned (Na:SO,) and the yweld of the diphenyl-
dibenzopyrromethene was estimated spectroscopically (617%)
T1.C and mined TLC with the product above revealed only one
component. (sihca gel, petroleum—ethyl acetate = 1 2. silica gel.
ether-petroleum = 1 1)

(m) From 1-phenshisoiadole and formaidehrde Paraformalde-
hyde (0 33 mg) was dissolved in warm cthanol (1 ml) contaiung a
trace of potassium hydroxide and added to 1-phenylisundole
(1 1 mg) 1n ethanol (1 ml) followed by conc HCl (3 drops) On
addition of the acid. the mixture immediately became blue-green
1t way shaken in air in the dark for 23 h The pigment was punfied
and ¢stimated spectroscopically as above (18% yield)

(iv) Attempted Mannich reacion Attempts to carry out the
Mannch reactron on 1-phenyhisoindole under a vanety of con-
ditions gave a mirture of the yellow oxdative dimer (3) and the
blue dibenzopyrromethene (4) These products could be readily
wparated and identifhed by TIC (uixa gel. benzene-
cyclohexane =3 1 4 R, 04 3 R. 037) Thus with dimethyl-
amine and paraformaldehyde in ethanol (argon. dark. 4 h) 4 (20%)
and 3 (29%) were obtaned With N N.dimethylmethyhdene
ammonmum chlonde 1n acetorutnle (Yh. mtrogen dark) the
dibenzopyrromethene was the major product

d.Carbomethoxyisoindoline  Mecthyl carbamate (02¢g) in
anhydrous dimethyormamide (3 ml) was added dropwice to a
surred muature of sodwm hydnde (033g)l and o-.xylene
dibromide (1 0g) 1n anhvdrous himethylformamide (¢ ml) under
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mzogen The mixture was stirred at room temperature for 2 h,
and then poured into ice water (S0 ml) The resulung precipitate
was removed by filtration and crystallised (charcoal) from
methanol-water to pve ghstemng white plates (0 31 g, $2%) 2.
carbomethoxyisoindoline. m p 108 $-109° (' mp 109-109 5%

quboethoxxnwmdohnc was prepared analogously (49%),
mp 87-88 (bt mp 87). as was Y-carbobenzyloxyisoindoline
(28%). mp 104-106° Found. C.7¢7S H.$8.N. ¢ 7 C.H\NOy
requues CC, TSRS H, S 95 N, S9%%

endo - 49 - Renzvlepimino - Ya 9 - dikvdro - Y- methvl - 13 .
diozoben:(f] - 1sowndoline (6) N-Methylmaleimide (0329g) in
tetrahydrofuran (Iml) was added to a solution of 2-ben-
2yhsoindole (042g)"" in tetrahydrofuran (2 S m!) stired under
nitrogen A cream coloured precipitate formed after about
10 min After 4h the sohid was removed by filtration and crystal-
lised from ethanol to pve shiny white plates (0 404 g, 63%) of the
endo-adduct (6) mp 199-160 ¢ (dec) Found C. 73 H. $8S.
N.B2%, M™ 38 137¢ CoHiN:0: requires C. 7448 H, S 7 N,
88%. M 3R 13T {KBr) 1760. 168, 1430, 1283, 1128. 763 and
T0cm™’ S(CDCI) P 3¢-10(m. ArH). 4 84 (m. H at C4.C9). 3 6¢
(m. H at C3a.C9). 3 3¢ (3. PACH:) and 2 24 (2. NMe) mie (1539
JIMM. 16). 207 (S3. Mamide). 111 (23, imde). and 91 (100,
C-H

Dehydrogenation of 2-substitted isoindolines 1solation of the
resulting 1soindoles as Drels-Alder adducts Demethri - 14 -
carboethoxrvepimino - 14 - dihvdronaphthalene - 2.Y - dicar:
boxylate (1) 2-Carboethoryisoindoline (0 1¢g) chloranil (0 26 g)
and dimethyl acetylenedicarboxylate (058¢g) were stirred n
diglyme (6ml) at 135-180° (27h. N;) The solvent and excess
dienophile were removed in racuo. aqueous sodium hydronde
($%. 6ml) was added. and the mixture was extracted with
chioroform (2x15ml) The chloroform solution was dned
(Na:S0,). concentrated. and submitted to preparative TLC (silica
gel. petroleum—cthyl acetate = 2 1) The component with R. 0 34,
dimethyl - 1.4 . carboethoxyepimino - 1.4 - dihydronaphthalene -
2.3 - dicarborylate, was recovered as an ol (“Omg. 19%)
(Found M™ = 331108 C,-H -NO\ requires 331 106) +.,,(CCL)
1721708, 169, 1620, 1320, 124¢.119%. and 1090cm ' 8(CDCIW)
T4l (m Hat CS.C8). 704 (m . Hat C6.CN. 83 (s. H at C1.CH),
408 (q.)J="Hz. CH:Me). Y78 (s, OCH:). and 121 (1, J = 7 Hy,
CH:Mel mie (449 $31 (M. 26). 232 (39). 213(9). 211 (9). 200 (48).
190 (12). 189 (100 M-dwenophile). 174 (10). 171 (86). 147 (11), 146
(83). 143 (31) and 142 (9. drenophile) (On prolonged storage at 0°
the o1l sohdified and then had m p 73 4-7¢¢)

endo - 4.9 . Carboethoxrvepimino - 3292 - dikvdro - 13 - dioxo
- 2. phensiben:|f) - isundoline (8) Y - Carboethoxyisoindoline
07'Rg). N - phenylmaleimide (220g). 2.3 - dichloro - 6 -
dicyanobenzoquinone (DDQ. 117 ). and benzene (8¢ ml) were
refluxed with simng (N:. 8h) Next morming the precipitated
quinol was removed. and the filtrate was concentrated and
treated with ether to precipitate excess N-phenyimaleimide The
filtrate was again concentrated. and subjected 10 column
chromatography (sihca gel. 20x 2 Scm. acetone petroleum =
1 ) appropnate fractions being detected by TLC (same system,
R: 037 and combined Remorval of solvent. and crystallisation
from ethanol gave white needles (049g. 33%) of endo - 49 -
carboethorvepimino - 3a.9a - dihydro - 1.3 - dioxo - 2 - phenyl
benz{fisoindobine. mp 166-166 8 Found C.697¢ H. S0, N,
To8% M= 362126 CoHuN:O. requires C. 696. H. $0. N,
TG Ma 32127 AL (FIOH) 2% (. T40). 263 (680). and
269 Cnm (400) vA,(Nupol) 1780, 171, 1600, 1500, 1338, 1270,
12351195, 1180 1145, 108¢. 40 and 690cm ' 3(CDCly) 7 0-
T14(TH) and 6 41 (2H) {m. m. ArH). $63 (m. H at C4.C9). 4 14
(Q. J=7H7, CH:Me). 328 (m. R at C3a.C9). and 127 (1.
J = THz, CH:Me) mie (1619 362 (M. 9), 317 (14), 223 (2V), 191
129). 174 (7). 169 {111, 161 16%). 120 (63). 129 (6%). 128 (63), 119
(42) and 113 (100)

exo 49 Carboethosvepimino - 32.9a - dikvdro - 13- dwoso 2 -
phemviben:(f] - isoindoline (9) (2) Durectis, by dehvdrogenation
and ¢vcloaddition at 14¢° 2-.Carboethoayisoindohine (0 23 g). N
phenylmaleimide (0 23g). chloraml (0 32g) and diglyme (9 ml)
were stirred at 149 (N.. 8Rh) The solvent was remorved in vacuo
and ether (4 ml) was added to the residuc. and the minture kept
overrught at 4° The resulting sohd was crystallised from ethanol
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to pve white needles (0 13g. %) of the exo-adduct (9). mp
185-186' Three crystalisations from ethanol raised the mp to
186 S-187 Found C.698. H. S| . N, 78% A JFIOH) 2% (1.
1050). 263 (930) and 70 Snm (580) swa lCHCI)) 1778, 1710,
1600, 1505, 1390. 1325, 1190, 1094, 885, and 8%0cm™' 3(CDCl)
T41-709 (complex m. ArH). ‘61 (s. H at C4C9), 397 (q.
J="Hs. CH Me). 303 (s. Hat C3a.C9) and 1 12 (1.) = THz,
~CH:Me) mie (99°) 362 (M. 1). 189 (100. M-dsenophile), and 173
(9. dienophike) (h) By isomensation of the endo-addut The
endo-adduct (0 161 g). N-phenylmaleimide (0 016g). and diglyme
(3mi) were heated at 145-1%0° for 19h under mitrogen The
diglyme was removed 1 tacuwo and the residue was submitted to
preparative TLC (sihica gel. petroleum ethyl acetate = 1 1) The
mixture consisted cssentully of N-phenylmaleimide (R, 051)
and the exo-adduct (R, 0 41) The latter fraction was crystalhsed
from ethanol to pve the exo-adduct (22 mg. 13%) identxcal
(mixed mp. TLC. NMR) with the presious sample Mixed m p
with endo-adduct 143 §- 147

endo and exo - 4.9 - Carboethoxyepimino - Ya%a - dikydro - 2 -
methyl - 1.3 - dwzoden:[fisoindolines (10. 11) In an analogous
manner. reaction of l<arboethoxyisoindoline, N -methyl
maleimide and DDQ 1n benzene (2R h) gave 1n 26% yield endo -
4.9 - carboethoryepiminog - 3a 92 - dihydro - 2 - methyl - 13 .
dioxobens{fisoindoline (10). white ¢rystals, mp 140-141° from
cthanolcther (Found C. 640  H. $$¢ N 94% M’ = 300 11!
CiHWN:O, requires C, 640, H. S35 N, 93¢% M =0 111)
S(ICDCI) T 39- 14 m ArH)L S92 (m. Hat C4C. 414 I N2
(m. H at Cla.C9). 231 (s. NMe). and 1 28 () Equilibration of
this endo-adduct 1n diglyme at 145-150° for 18 h in the presence
of a small proportion of the dienophile as before gave in 44%
ywld the corresponding exo-adduct (1D, fine white needles m p
164-164 3" from ethyl acetate-petroleum Found (€. 6365 H,
$56, N 94% M"=300110 5(CDCL) ?%6- 1% im, ArH). $ S0
(. Hat Ca.C9). 398(q). 103 ({s. NMe). 290 (s. H at (3a.C%) and
110

Drenophile exchange endo - 3a%a - Dahydro - 49 . car-
bethoryepimino - 2 - methyl - 1.3 - dioxobenz{fhisoindoline
(0 300g). N-phenyimaleimde (0220¢) and diglyme (4 ml) were
heated at 145-150* (16 b, argon) The solvent was removed n
racuo. the residue 1n dichloromethane was washed with water,
dned. and submitted to column chromatography (silica gel, 22 § x
24¢m. ether-petroleum—dichloromethane = 4 2 1) Fractions of
ca Sml were collected and were assessed by TLC in the usual
way fractions 15-19 gave 8Smg (23%) of the exo N-pheny!
adduct (9) dentical (mixed m p. NMR, IR) with the sample
prepared carhier Fractions 21-27 contained *8 mg of a mixture of
the starting matenal and ity exo 1vomer This mixture was
separated by preparative TLC (sihica gel. ethyl acetate-
petroleum = | 1) to give the starting matenal (11 mg. less mobike)
together with ‘8mg (19%) of the exo 1vomer (more mobike).
dentical {mp_ NMR. IR) with the sample prepared in the
expenment descnbed immediately above

endo- and exo - a9 . Dhvdro - 1) - dioxo - 2 - phenyl - 49 .
(toluene - p - sulphonvhiepiminoben:(fisoindoline (12, 14)
XToluene - p - sulphonyihisaindoline' (069g). DDQ) (071 g,
N -phenylmaleimide (089g) and benszene {120 ml) were stirred
under reflux (29h, N:) and then allowed to coul overnight The
hydroquinone was filtered off and the filtrate was concentrated to
a brown oil. which was treated with ether This caused the crude
product 1o separate 1t was removed. and the filtrate was again
concentrated and treated with ether to obtain a further quantity
The combined sohids were washed with ethet. and then crystal-
lised from ethanol (charcaal) to give fine white needles (072,
64%) of endo - a9 - dihydro - 1.3 - dioxo - 2 - phenyl - 49 -
(toluene - p - sulphonyliepiminobenz{flisoindoline (12). m p 220-
2211° (Found C. 6745 H. 45 N. 63 S, 69% C:.HoN:OS
requires C. 67 8¢ H 4SS N 63 S, 7X%) vau(Nupl) 1780,
1720, 1493, 149¢ 1380 1340, 1160, 810, 740 and 690cm '
A(CDCI) * 0 (4. part of AA'BB . ArH ortho to SO; substituent).
7372697 (m.inchuding apparent s at 27079 AsHL 6 31 (m, ArH
ortho to N substituent), 447 (m. H at C4.C9). 407 (m. H at
Cla (o), and 230 (s. Me) m'e (221°) M7 not detected 272 (19).
271 (4. m-dienophile). 207 (16). 173 (3. dienophile). 195 (26). and
91 (100)
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Attempts to 1somense this endo-adduct in vylene under reflun
(9h) and 1n diglyme at 145* (17h) were unsuccessful Fquih-
bration in carbitol at 18%-190° (21 h. N:j in the presence of a
small proportion of N-phenylmaleimide as before. led to much
decomposiion. but gave a low yield (R%) of a substance belived
to be the 1somenc ¢xo-adduct (14) on the haws of 1tv NMR
spectrum 3(CDCHY 7 89-6 9¢ (complex. m. 1Y ArH). S 46 (s H at
C4.C9). Y0R (s. H at C¥a.C9a) and 2 ¥ (s, Me)

endo - 3a.% - Dabydro - 2 - methyl - 13 - diozo - 49 - (loluene
- p - sulphomDepiminoben:{flisoindoline (13 2 - (Toluene - p -
sulphonylhsoindohine (1 74 g). DDQ (1 60 g). N-methyimaleimide
{080 g) and benzene (140 mit were surred under reflux (2%h.
argon) The solvent was remosed, dichloromethane (100 ml) was
added. and the solution wa< eudracted with aqueous sodum
hydroxide (XM. Sx 100ml) The organic layer was dned and
concentrated The resulting brownish yellow sohd was crystal-
hsed from ethanol (charcoal) 10 pre glisteruing white plates
11388 65%) of endo - Ja9a - dihydro - 2 - methy! - 1.} - dioro -
49 - ttoluenc - p - sulphonyllepiminobenz{Misoindoline {13} m p
IS8 (dec) (Found €. 824 H, 47 N 72 S 8X%
M7= 382098 CooH.NAOS requures C. 628 H 474 N LS,
4T M = 382099) »..,.(Nujol) 1780, 1705 1600, 148 1167, 993,
RW. 76Y, and 690cm ' SCDCI) 740, Y06 (AABRB of tosyl
ArH. Y00 (s, remaining ArH, $ 36 (m. H at C4.091. 389 (m. H at
Cla.(%). 230 and 223 (s, 5. CMe and NMe) me (204°) 182 (M.
), 273 (421, 207 (36). and 152 (100}

Reduction of Drels- Alder odducts with diborane The endo-
adduct (8) (0 %40 g) n anhydrous tetrahydrofuran {Rmi) was
added dropwise to a stirred solution of diborane in tetrahydro-
furan {1M. &6 ml) under mitrogen at 0° The reaction was kept at 0
for 30 min. then stirred at room temperature for 4 Sh Aqueocus
hydrochionc acid (2M. 4 ml) was added carefully, followed by
water {14mD. and the tetrshydrofuran was distilied off The
residue was made alkahine (3q NaOH) and extracted with di-
chloromethane (4 x O ml) The extracts were dned (KC() and
evaporated to dryness The remidue was crystalhised (charcosl)
and recrystallised from methanol 1o gine small white needies
(0268, %) of endo - 4.9 - carboethoryepimino - 3a.9a - dihydro
- 2 - phenylbenz{flisoindohine {(18). m p 147- 148" (dec) (Found
C.7¢0. H. 66 N 827 M" 2334169 . H:NO: requires C.
TCLH A5 N 847 M = 1M 168) AL JEIOH) 247 (15 200) and
290 am (2400) .., (Nujol) 1710, 1600, 150, 1370, 1385, 1270,
1245 120€. 1100, 750. and 692¢cm ' S{CHCHL) Y 3-685 (m,
6ArH)L 636 (1 ) =6Hz Hat Caof Ph). 6 11 Im. H at C2.C6 of
Ph), $14 (m. H at C409). 410 {g). Y31 (m. H at (la.Chl
JOV2S0(m Hat CLCY and V1R {1) mie (977 334 (TR M), 190
(1Y), 189 (100, retro Drels-Alder). 146 (31), 120 (11). and 117 (79}

THY Vol W No -

The following noindolines were prepared 1in a3 similar way
endo - 3.9 - Dahydro - 2 - phenyl - 49 . (toluene - p -
sulphonylepiminobenzi finoindoline (16) from (12) in R1% yield
White needles, mp 223-224" (dec) from ethanol-chloroform
(Found C. 718, H. 375, N, 67 S, 7% M =4161%¢
CsHuNONS requires C. 721 H. S8 N 674§ 279 M=
416 156) endo - 329 - Dihydro - 2 - methyl . 4 toluene - p -
sulphoaylepiminobenz|fisoindohne (17). from (133 n 607 yield
Fine white needles, mp 1M 5-13%° {rom cthanol-petroleum
(Found C. 673 H, 63 N, 17¢ S R7¢% M =314 140
CxoHuN:O:S requires C. 678, H. 63 N. 9. S 90T M-
184 140)
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