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Abatmci--‘I?K mteraction be~ucen 1.3.i~hromannlan~~~m~phrhallc anhydrtdcr) I and acyclic azomerhinc\ of 
~ypcs 2 and 3 and the cyclic 6.7dimrthoxy-3.4-dihydroisoquinolmc 4 is invesugafed. The former lead in hrgh yields IO 
the (r)_trans-3.aryl4carbon).3.~h~dro-I(!If )~r\oqurnolrnoncs 5. uhrlt the latter ~IVC\ rhc ~_-k’1~-13~ 

carboxy-8-oxobcrbincs 7. The relalivc conh~uralcons of compounds 5-S as well as !hc preferred conformafions of 
some compounds of lype 5 and of all of lype 6 are detcrmmed by chemical correlation and N.WR 

Schiff ba.ses are easily acylated with acyl halides or 
anhydrides.’ and the resulting adducts may be used in the 

synthesis of hcterocyclic compouruisL In the present 

work we wish to describe the results from our studies on 
the interaction of I .3-isochromanedionesthomophthalic 
anhydrides) la-c with axomethine compounds of types 2. 

3 and 4. The reaction of homophthalic anhydrides with 
Schiff bases of “hydroamrdes” of aromatic aldehydcs (2 
or 3, respectively) is a new approach leading to ( t) 
trans - 3 - aryl . 4 - carboxy - 3.4 - dihydro ICH) - 

IO-C 

a: R’.&H 
b: R: .I+.&0 
c: R’+R%$.c$ 

isoquinolinones(trans - 5) in one step. The reaction 

proceeds at room tempraturc or gentle retlux in rather 

concentrated benzene or dichloroethanc solutions the 
products almost immediately crystallizing on dissolution. 

In this manner were obtained compounds trans-5a-k in 
70% to quantitative yields.” From compounds trans-Sa-k 
were prepared via diazomethane treatment the corrcs- 
pond/ng methyl esters Vans&-k. 

The 1.3 - isochromanedioncs la and lb react with 6.7 - 
dimethoxy 3.4 - dihydroiroquinolinc 4 in dilute 

mm5 -50-k: R- H 

frms-6a-h: R-Me 
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dichloroethane solution in the presence of triethylamine 
to give in good yields the 13 - carboxy - II - oxoberbines 

cis-7s and cis-7b isolated and identitied as the respective 

13 - methoxycarbonyl - 5.6.13.14 - tetrahydro - 8H - 
dibenzo[a,g]quinolizine - 8 - ones cis-& and cis-% 13 - 
Carboxy - didehydro - 8 - oxobeibine 10. characterized as 

I3 - methoxycarbonyl - didehydro - 8 - oxoberbine Il. was 
also isolated, its structure being established on the basis 
of IR and NMR spectra which closely resembled those of 

compounds with similar structure.’ 
Reduction of & with lithium aluminum hydride affords 

(z) - cis - 2.3 - dimethoxy - 13 - hydroxymcthyl- 5.6.13.14 - 
tetrahydro - 8H - dibenzo[a.g)quinoliz& cis-9s. The 

outlined procedure for synthesizing berbine structures 

containing a carbon moiety at C- I3 can be employed in the 
preparation of protoberberine alkaloids of the corydaline 
and cavidine types.’ 

Attempts to use 2 - methyl - I.3t2Hs4H) - iso- 
quinolinedione 12 as starting compound containing acidic 

hydrogen atoms showed it to be insufficiently reactive. 

With bcnzylidenemethylamine in the presence or absence 
of triethylamine it gave complex reaction mixtures 

containing about St% starting material. 

Relarisr configurations and pnfcwtd conformarions o/the 
isoquinolinr deriaaGcts 

The relative configurations of the 4 - carboxy - 
dihydroisoquinolinons 5 were established by chemical 
correlation with their respective methyl esters 6. The 
transcotiguration of the 4 - methoxycarbonyl - 
dihydroisoquinilinons 6 was determined by direct com- 

& 
as-70.b: R-CO$i. X.0 
u-8&b: R.CO$e. X.0 
OS-m : R.CH,W, X-2H 

Ld ti - .- 
OH H 

bMrOMe0 

parison with authentic samples as well as by comparing 
their NMR spectra. 

The diastereomeric dihydroisoquinolinoncs of type 6 
were obtained without configurational changes via the 

oxidation of trans- and cis-tetrahydroisoquinolines of 
type 13 with potassium permanganate in acetone?’ It was 

found that the protons of the methoxycarbonyl groups in 
both types of compounds, i.e. 13”’ and 6,” resonate in the 
trans-isomers at lower fields than for the cis isomers. 

probably because of greater screening effect of the phenyl 
groups in the latter (trans-13 6: 3.45-3.66; transd 6: 

36X-3.78; cis-13 6: 3.32-3.39; cisd 6: 3.37-3.48). 
All newly prepared compounds 6 have NMR spectra 

closely resembling the ones of the previously described 

trans-isomers. Compounds trans-5a.b.c were found to be 
identical with previously synthcsiztd samples of the same 

compounds. It is worth mentioning that the ester trans-6d 
was prepared by us in a crystalline modification (m.p. 
181-182”) different from the reported one (m.p. l94- 

195”): Both products had different melting points, but 
identical elemental analyses, IR and NMR spectra. On 

seeding the solution of the sample melting at IXI-IX?0 
with crystals melting at 194-195” were obtained crystals 

that melted at l98-lw. very likely of higher stercochcmi- 
cal purity. The melting point of a mixture of the latter with 
the ones melting at 194-195” remained undepressed. 

The preferred conformations of all compounds of type 
6 and of some compounds of type 5 were established from 
their NMR spectra. Compounds trans-5 and transd with 

N-methyl, N-alkyl or N-phenyl groups exhibit, similarly 
to the previously prepared samples with N-methyl groups. 

IO: R.CO,ti 
II : R-CO+ 
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low vicinal spin-spin coupling conslants (J,,, = l-1.5 Hz). A new reaction between homophthalic anhydride and 

The compounds with unsubstituted nitrogen. i.e. trans-5 the Vilsmeier reagent leading IO N-methyl-1(2H)_ 

and 6 possess high spin-spin coupling constants (I,,, = 6% isoquinolones in good yields was described’* shortly after 
6.8 Hz for transd). The tendency towards planarity our preliminary communication’ was sent to the pub 

arising from the conjugation between the amide function lishers. As the authors point out. homophthalic anhydride 

and the phenyl group renders the conformers with C-3 formed under the reaction conditions actually takes part 
carbon atoms out of the average plane of the ring most in the process. 

probable (14 and 15). The low J,,, values observed for the Our studies on ring-forming reactions between various 

N-substituted compounds are in agreement with confor- isochromanedione-related CH acidic compounds and 
mation 14. The pseudo-axial orientalion of the sub rvomethines of different sn-uctures are continuing. 

stiIuents aI C-3 and C-4 is more favourable because of the 
diminished repulsive interaclions between the nitrogen mAI. 
substituent and the aryl group. The J,., constants for the 
unsubstituted at the nitrogen representatives support 

The m.ps were taken on a Kotkr hot-stage and are uncorrected. 

conformation 15 with pseudo-equatorial suhstituents at 
TLC was carried OUI on srlica gel according IO StiHMerck). The 
solvent systems used were: elhcrlkxane (I: I) (system A). 

C-3 and C-4. etkrikxane (2: I) (system RI. erherbenzene (2: I) (system 0. 

The NMR spectra of the compounds cis-Sa and cis-8h 
indicate that the protons at C-13 and C-14 are of cis 

configuration (J,,.,, = 4.5 Hz for cis-8a and 4.5 Hz for 

cis-&) a conclusion corroborated also by data of other 
authors” regarding the sIereochemistry of Ietrahydrop 

rotoberberine alcaloids with a methyl group at C- 13. The 
IR spectrum of the dibenroquinolizidine cis-9s exhibits 
clearly observable Hohlmann absorption bands in the 

2840-2600 cm ’ region and is devoid of absorption due IO 

free hydroxyl groups. These Bohlmann bands correspond 
by position and intensity well to the ones seen in the IR 

spectra of similar compounds, for example Ihc alkaloid 
lupinine.” It can be concluded on the basis of these data 

that compound cis-9a has the protons at C-13 and C-14 in 

cis-configuration. while the ring fusion is of the trans- 

quinoliridine type.” 
The reaction between homophthalic anhydrides and 

azomethincs proceeds stereoselectively yielding mainly 

or solely one of the possible diasteromeric products. II is 
worth noting that the interaction between homophthalic 

anhydride la and aromatic aldehydes in Ihe presence of 
basic catalysts giving 3 - aryl - 4 - carboxy - 3.4 - 
dihydroisocoumarins” also proceeds stereoselectively. 
Thus. the dihydroisocoumarins trans-16s and b obtained 

from la and piperonal“ or benzaldchyde’ are of trans 

configuration (on the basis of their NMR spectra). The 
reaction leading to @-lactams’ from acid chlorides and 
imines in the presence of a base. however, runs to either 
the trans product only or IO a mixture of cis and trans 
@-lactams. Stereoxlcctive preparations of @-lactams by 
the described above procedure have been reported only in 
a few cases.” The high stereoselectivity observed in the 
present investigations can be taken as an indication of a 
concerted mechanistic pathway. Studies aiming at obtain- 
ing additional information regarding the mechanism of the 
reaction are currently under way. 

R’ R’ 
-t- a %4 
b(H H 

hexanclethyl acetarelmethanollammonia (12: IO: 1.5: I). top layer 
(system D). The IR spectra were measured on UR IO Geiss) and 
Specord 71 IR (kiss) spectrometers using 1% CHCI, solutions or 
Sujol. The NMR spectra were recorded on Jeol JNMC4U-S. 
“TesJa” RS-487-C (80 MHz) or Jeol JEM-PSI00 spectrometers in 
CDCI, with TMS as mtemal standard 

(~1. fmns .3. Aryl .4 - cor6oxy fund 4. mefhorycorbonyl) . 
3.4 . dihydm - It!H) - imqtinolinonr~ (rmnr-5 and rmns4. 
Grntml pmcrdun. To I mmok of 1.3 . rsochromanedione 
rhomophthalic anhydride) I and I mmok of iv~mcthine 2. or 0.5 
mmole of 3.2 ml of dichloroethane were added. The mixture was 
refluxed for IO mm IO achieve homogeneity and the resulting 
solution was allowed IO stand at room temp. for I h. In some cases 
the 4. carboxy . dihydroisoquinolinon 5 precipitated immedtately 
and the sold product was filtered off. In all cases Ihe 
dichloroethane solution was cxtrac~cd with 10% sodium hydrox- 
ide (3x3ml). The alkaline solution was acid&d with I:1 
hydrochloti acid lo give the solid 4-carboxyisoquinolinoo 5. 
This material was puritkd by crystallization if crystalline, if 
amorphously dissolving in 5% aq K,CO, repeated precipitation 
with hydrochloric acid. The dichloroethane solution was cvapo- 
rated IO dryness in racno and the small residue was no1 examined 
further. 

A solution of 0.5 mmoks of 5 in dirnethylform-amide (DMFA) 
or dimethylsulphonide (DMSO) l-2 ml and diluted with 5 ml of 
dichloroethane was treated with ethereal diazomethane solution. 
The reaction mixture was worked up the MXI day in rhe usual 
manner yielding the crude ester quantitatively. 

(~1. tmnJ .4 - Carboxy fond 4. mrthorycarbryl) - 2 _ methyl 
3 phcnyl 3.4 dihydm ICtO. uoqui~o/ino~~ur (vans-h and 

rmnr4). From 1.3 - isochromanedionc la (162 mo) and ben- 
rylidene methylamine (2: R’ = R’ - H. R’ = CH,) (12Omg) was 
obtarned crude ~rans-k with m.p. 202-203’. 256mg (91%). on 
recrystallization from ethanol-water m.p. 20~206’. Found: C. 
72.42; H. 5.38. Calc. for C,,H,,O,N: C.72.58: H. S.37%. IR(Nuiol) 
cm ‘I: 1635 (CO amide). 1710. 2400-3200 and 3530 fCO,H). NMR 
@OMHz) 6. 5.25 (IH. d. I,.- I Hz. C-3H). 3.92 (IH. d. C4H). 
3.10 f3H. I. NCH,). 90 (IH. CO,H). 6.9-7.6 (8 arom H. m). 8.1 
(IH. m. C4H). 

From trans.Sa (141 mg) m.p. 202-203’ in DMSO was obfaincd 
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trans&. singk spoI by TLC (system B). On rccrysIaUizaIion from 
ether m.p. loblOP. 79 mg (67%). The analytically pure subslance 

had m.p. 107-1W. Found: C. 73.40; H. 6.01. Cak. for C,.H,,O,N: 
C. 73.20; H. 5.80%. IR (CHCI,) cm ‘: 16SO (CO amide). 173S (CO 
esIer). NMR (60 MHz) 6: S.3S (IH. d. I,., = 1.3 Hz). 4.0 (IH. d. 

C-4H). 3.20 (3H. s. NCH,). 3.7S (3H. s. CO,CH,). 7.0-7.6 (8 arom. 
H. m). 8.3 (IH. m. C-8H). 

(f) fmns - 4 Carboxy (and 4 . mnhoxycarbonyl) . 6.7 

dimc~hoxy . 3 . phmyl . 3.4 . dih?dro - I(!H) . iroquinolinonrr 
Umns-Sb and fmnrti). From a mixture of 6.7 . dimcthoxy . 1.3 . 
isochromancdionc lb (222mg) and bcnrylidcnc meIhylamiae 

(120 mg) were oblained in crystalline form 94 mg of Irans-Sb. m.p. 
214-216’. Extraction with aq NaOH and further purificaIion in the 
usual manner afforded a second portion of amorphous Iran,-Sb 

(192 mg). The ~olal yield reached in Ihis way 83%. AfIcr a Iwofold 
recrysIallizatin from erhand. m.p. 22S-226”. Found: C. 67.04; H. 
S.75. Cak. for C,.H,.NO,: C. 66.85; H. S.61’5 IR (Nu~ol) cm ‘: 

1620 (CO amide). 1740. 2400-3200 (CO,H). 
From amorphous Iran+5b (171 mg) in DMSO was obIamcd oily 

IranrUt singk spot by TLC (sysIcm C). RccrysIallizaIion from 

benzcnc-hcxanc a!lorded IS8 mg (78%) of Irans*b. m.p. lSS-lS6° 
which did noI change on further recrysralltiIion. Found: 67 66; 
H. 6.20. Cak. for C&$&N: C. 6759: H. 5.96%. IR (CHCI,) 

cm ‘( 1650 (CO amide). 1735 (CO cskr). NMR @MHz) 6: S 18 

(IH. d. J,. = l.SHr. C4H). 3.80 (IH. d. C-3Hj. 3.12 (3H. s. 
NCH,). 3.68 (3H. s. CO,CH,). 3.80 and 3.92 (2 x 3H. each 5. 
?CH,O). 6.60 and 7 68 (2 x IH. each s. C-SH and C-8H). 7 &?.4 1.’ 

arom. H. m) lhi\ marerial was shown IO bc denrwal by m.p.. IR. 
and NMR spccrra wiIh a sampk of Ihc \ame compund dc\cribcd m 
Wef. 8. 

(-1 Iran3 . 4 . Carboxy (and 4 . mrlhoxyrarbonyl) . 6.7 . 
mnhylencdioxy . 2 - mtrhyl . 3 phcnyl 3.4 . dihydm - l(2H) . 

isoquinolinoncs (rranr . k and vans . 6c). From 6.7 
methykncdmxy . 1.3 - isochromanedionc lc (206mg) and 

bcnrylidenc methylamine (IN mg) via extra&n with aq NaOH 
and rhe usual purification procedure was oblatncd amorphous 

Iran+k. 282 mg (92%). 
From ~rans-k was obtiuaed m DMSO Irans&, a singk spot by 

TLC (sysIem B). RecrystallizaIion from bcazcne-hexanc afforded 
uans& in 78% yield. m.p. ISI-IS?. This maIcrtal was found IO be 

identical by mixed m.p.. TLC (sysIem R) and IR spectrum wiIh a 
sarnpk of Ihe same compound as described in Ref. 8. IR (CHCI,) 

cm ‘: 164S (CO amide). 1730 (CO esrer). 
To Iran,& (l&3 mg) dissolved in eIhanol (S ml) was added a 

10% aq KOH (5 ml) and ~he resulting mixIure was healed af 90” for 
1 h The crhanol was then removed and rhe residue diluIcd with 

waIer. PrecipiIaIion wiIh HCI gave 90 mg (97%) of tram-k. m.p. 
22S-227’. a&r recrystallitoI& from ithanoI m.p. 22S-2Y. 
Found: C. 66.S6; H. 4.U. Cak. for C,.H,,O,N. C. 66.4S; H.4.6!%. 

IR (Nujol) cm ‘: 164s (CO amide). 17OS. 24W3200 (CO,H). 
(t) - mm . 4 . Corboxy (and 4 . merhoxycarbony/) - 6.7 . 

dimtrhoxv . 2 . mahyl - 3 . (Y.4 merhylencdioxyphtnyl) 3.4 . 
dihydm : I(2H) isoqvinolinonrr (rranr Sd and franJ . W. 
From Ihc mixture of lb (222 mg) and piperolidene methylamine (2. 
R‘ + R’ = CH,O,. R’ = CH,) (131 mg) was oblained in crystalline 
form trans.Sd (210 mg). m.p. ??S-22a”. ExIracIioa with aq NaOH 

and further purification afforded a second fracIion of crysIals 
(ISO mnl. m.o. 224-226’. Ihe Iod yield of trans.Sd thus rc-achina 
WR The &p. afIer recryslalh&ion from cIhano1 2,&2?94 
Found: C. 59.26: H. S.36: N. 3.38. Cak. for Ca,.O&.H,O: C. 
S9.SS: H, S.2S: N.. 3.47%. IR (Nupl) cm ‘: 162I-(C~) anude). 173X 

2W3200 (U&H). 
From Iran+# (I77 mg). m.p. !!S-226’ dissolved in DMSO was 

obtauKd 1rans4 (oily form). a single spot by TLC (syslem D). On 
crystallization from benzene-hcxanc iI gave Iransdd 1SSmg 
(89%). m.p 18&181’. afrcr repcaIed recryslallizatlon from 
methanol. m p. 181-IS? Found: C. 62.90; H. S 58. Cak. for 

C,,H,,O,N: C. 63.IS. H. 5.30%. IR (CHCI,) cm ‘: 164s (CO 
amide). 1730 (CO csrcr). NMR (8OMHz) 6: S.10 (IH. d. 
1.. - 1.S Hz. C-3H). 3.78 (IH. d. C-IH). 3.10 (3H. I. NCH,). 3.68 -.- 
(3H. I. CO,CH,). 3 8S and 3.95 (2 x 3H. each s. ZCH,O). ! 88 (2H. 
s. CH,O,). 656.7 (3 arom. H. m). 6.62 (IH. s. C-SH). 7.65 (IH. s. 
C-RH) 

Trans+d. m.p. IWISI” was prepared m good yield from 

Irons-Sd. m.p. 224-226”. Recrystalli7aIion from methanol via 
seeding rhc solution with Irans . 6.7 . dirncrhoxy - 4 - 
mcthoxycarbonyl - 2. meIhyl . 3. (3’.4’ methykoedioxyphenyl) - 
3.4 - dihydro . I(2H) - isoquinolinonc. m.p. 194-195’ (Ref 8) 
yielded a pr&cI m.p. 198-199’. BoIh samples were found IO be 

idenIical by mixed m.p.. TLC tsysIem D) and IR spectra. 
(z). rmnr .4. (hrbuxy (and 4. mefhoxycarbonyl) .3 . (3’.4’ - 

dimnhoxyphrnyl) . 2 mnhyl - 3.4 - dihydm . I(2H) - 
isoquinolinone5 (Iran1 k and rrans (2). From la (162 mg) and 
vcraIrylidenc meIhylaminc (2. R’ = R’ = CH,O. R’ = CH,) 
(178 mg) was prepared Iran+&(I?! mg). m.p l87-IW. Extractton 

wilh sodium hydroxide solurion and further purification gave a 
second fraction of crysds of Iran& (ISS mg). m.p. 187-W Ihe 
lotal yield Ihus rcachmg 96%. AfIer recryslalliraatton from ethanol 

m.p. 193-194’. Found: C. 66.63: H. 5.95 Cak. for C,.H,.O,N: C. 
668s: H. S.61% IR (Sujol) cm ‘. 1625 (CO amide). 1740. 

2W-3200 (C&H) 
From Iran+Se. m.p. IR7-IW (170 mg) dissolved in DMFA was 

oblaincd Irans&, a smgk spot by TLC (syskm Cl. II was 
recryslallitcd from cIhcr to give IS0 mg (86%) of Warts&. m.p. 
1 l&l I I’. on repcared rccrysIaJlizaIions m.p. 1 I I-I I?: Found: C. 
67.2s; H. 6.16 Calc. for C,H,,O,N: C. 67.59; H. 5.96% IR 

spccIrum (CHCI,) cm ‘: 1645 (CO amide). 1735 (CO ester) NMR 

@MHz) 6: 5.18 (IH. d. I,., = 1.S Hr. C-3H). 3 90 (IH. d. C4H). 
3.12 (3H. s. NCH,). 3.68 (3H. s. CO,CH,). 3 68 and 3.7s (2 x 3H. 

each s. ZCH,O). 6.S-7.S (6 arom. H. m). 8.2 (IH. m. C-8H). 
(z) . rmnx 4 Carhoxy (and 4 . mnhoxycarhonyl) - 2.3 . 

diphtnyl - 3.4 dihydm I(2H) . iroquinolinoncr (rrans . SI and 
fmns .6t). From la (162 mg) and bcnrybdcnc aniline (181 mg) and 
exrracrion wirh aq NaOH gave Inns-St. 22C mg (65%). m.p. 

m2-203’. on recryslallizaation from methanol m.p . 203-204’. 
Found: C. 76.66; H. 5.12. Calc. for CI,H,,O,N: C. 76.95; H. 4.99%. 
IR (Nujol) cm ‘: 1635 (CO amide). 1730.2400-3200 (CO,H). NMR 

(IOOMHz. CDCI,-DMSO&,) 6: 556 (IH. d. I,.. 7 I Hz. C-3H). 
4.04 (IH. CdH). 7b7.4 (13 arom. H. m). 7.9 (IH. m. C-8H). 

From Iran\-k (171 mg). m.p. 202-203 dissolved m DMFA was 

oblaincd IransU as an otl. a sin& spot by TLC (syslem A). II was 
recrysdliztd from benzene-hcxanc IO give 116mg (6S’k) of 

Iran&. m.p. 161-16?“. on repcared recryslalliz.aItin from 
methanol m.p 162-163’. Found: C. 77.63; H. S.61. Cak. for 

C,,H,.O,N: C. 77.29; H. 05%. IR (CHCI,) cm ‘: 16SS (CO 
amide). 173C (CO esIcr). NMR (6OMHz) 6. S.72 (1H. d. 

J,. = 1.5 Hz. C-3H). 4.06 (1H. d. CdH). 3.7X (3H. s. CO,CH,). 

7.2-7.7 (13 arom. H. m). 8.3 (IH. m. C-8H). 
(I). rmns .4. Carboxy (and 4 - mtfhoxyrar6onyl). 2. dhyl . 

3 - phcnyl 3.4 dihydro . I(?H) - iroquinolinonrr (rranr h and 
tronr - &). From la (162 mg) and bcnrylidtm erhylamine (133 mg) 
via exlncIion with sodium hydroxide solution was obtained 

Irans-%. 2S7 mg (87%). m.p. 204-206’. on recrystallizaation from 
ethanol m.p. !OS-206”. Found: C. 69 30; H. S.84; N. 4.44. Cak. for 
C,.H,,O,N,H,O: C. 66.99: H. 6.11; N. 4.47%. IR (Nujol) cm ‘: 

1630 (CO amide). 1730, 240&3200 (CO,H). 
From Irans-Sg (IS0 mg) m.p 204-206’ dissolved in DMFA was 

prepared Irans+. an oil. a single spot by TLC (syskm 
B:D = I : I). On recrysIalli?aIion from benzene-hexanc were 

obrained cryslals 13Smg (90%). m.p. 102-103’. afler repcakd 
recryslallizaIion from methanol m.p. 103-104’. Found: C, 74.00. 

H. 6.26 Cak. for C,,H,.O,N: C. 73.76; H. 6.m. IR (CHCI,) 
cm ‘: 1635 (CO am&). 172s ((‘0 ester). NMR @I MH7) 6: S.21 
(IH. d. I,,, -. 1 25 Hr. C.3H1. 3 82 (IH. d. CdH). 2.86 and 4.08 
(2 x IH. each m. NCij,CH,). 1.12 (3H. I. NCH,Clj,). 3.60 (3H. s. 
CO,CH,). 6.8-7.5 (8 arom. H. ml. 8.1 (IH. m. C4H). 

(5). rmns .4. Carboxy (and 4. mrrhoxycarbonyl) .3. phnyl 
. 2 . n . pmpyl .3.4. dihydm I(2H) iroquinolinoneJ (fmnr - Sb 
and rmns . Us). From la (162 mg) and bcnzylidcne n-pcopylamine 
(147mg) via exIracIion wiIh sodturn hydroxide soluIion was 
oreparcd trans.Sb. 3&S mn (99%). m.p. 1661hIp. on recrystalliza- 
iion from eIhaMl m p. 167-168”. Fo&: C. 73.83; H. 6.11. Calc. 
for C,.H,.O,N: C. 73 76: H. 6.19%. IR (Suiol) cm ‘: 1630 (CO 
amide\. 17M. 2400-3200 (U&H) 

From Iran+S1 (ISSmg). m.p 16&6168+ dissolved DMFA was 
prepared IranrUt. a single spot by TLC (syslcm H). II was 
recrysIallized from benzene-hexanc IO give 14Omg (93%) 
Iran+&. m.p 163-164”. on repealed recrysIallizaIion from 
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methanol m.p. IM-16S’. Found. C. ?4.41; H. 6.79. Calc. for 

C,H,,O,N: C. 74.2X; H. 6X%. IR (CHCI,l cm ‘: MS (CO 

am&). 1730 (CO es~crl. NMR WYHz) b: S.21 (IH. d. 

I,, = I Hr. C-3H). 3.8! (IH. d. C-4H). 2.69 and 4.05 (2 x IH. each 
m. NCl&CH,CH,). I.SR 12H. m. NCHIC&CH,). 0.82 (3H. I, 

SCH:CH,CH,). 3.62 (3H. s. CO,CH,). 6.R-7.S (8 arom. H. mJ. 8.1 

(IH. m. C-8Hl 
(T) . franr .4 . Carboxy (and 4 . mc~hoxycarbonyl) .3 . phenyl 

. ! uopmpyl . 3.4 . dihydm - I(2H) iroquinolinonr~ (van3 Si 
and van5 .61). From Is (I62 mgl and bcnrylidenc isopropylamIne 
(I47 mg) via cxlraclwn wilh sodium hydroxide \oluIion was 

prepared 300 mg (97%) of frans-S( m.p. 180-181’. on rccryst;tllI~aa- 
rion from ethanol m.p. I84-IRS’. Found: C. 73.W H. 6.36 Calc 
for C,.H,.O,S: C. ‘3 76: H. 6.1%. IR Wujol) cm ‘: l6lS (CO 
amidcl. 1720. 2400-3200 (CO,H). 

From Irans.S1 (IlSmg) m.p. l80-Igl’ in DMFA solution was 
ohlamed Irdnsa. a \mplc spol by T1.C ls)rIcm 1).D: I. I). 

recry~Iallved from hcnfcnc-hcxane IO pibe ll8mp (77%) of 
IransU. m p. 116-l IV on repealed rccry\Ialh?afions from 
mclhanul m p Ilbll9’. Found- C. 74.23; H. 6.80 Calc. for 

(‘.,,H,,O,N C. 74.28: H. 6.5%. IR lCHCI,l cm ‘: 1635 ((‘0 

amtdcl. 1725 (CO esIer). S!.iR @OMH7l 6. 5.25 (IH. d. 

I,, = I4 Hr. C-3H). 3 79(IH.d.(‘-1Hl.4.90(lH. m. h’CH(CH,),l. 

0 X2 and 1.16 (2 x 3H. each d. SCH(CH.).,l. 3 62 13H. ‘r. (‘O:CH,l. 
6.8-7.S (R arom. H. ml. 8.1 IIH. m. (‘.gHl. 

( -). lrans .4. (h&ox,- (and 4. mcthorycorbonyl) 1. phmyl 
. 3.4 . dihydm . l(!H) iroquinolinonc~ Irranl Sj and wanx Sj). 

From la (I62 mgl and hydrobcnzamidc (I49 mg) was ohlained and 
isolaIcd via exIracIion with sodium hydrorldc amorphous Irans.51. 
II wa\ dissolved In aq K,CO, and prcciprIaIcd wiIh hydrochloric 

acid IO give 179mg (h?!X_) of Iran\-Sj. m.p I89-IW afler Iwo 

rccrysIallizaIions from aqueous eIhanol. Found. C. 72.1’. H. 5.29. 
Calc for (‘,.H,,O,h’- C. ?I 90. H. 4.W IR (Sujoll cm ‘: I640 
(CO amide). 3!70(NH amide). 1710 wiIh inflcxion aI 173O(W~H) 
NW (80 Mll7) 6. S.!S (IH. m. (‘.lHl. 4.00 IIH. d. I,. - 3.? Hz. 
C-tH). 70-?.6 (X arom H. ml. X.2 (IH. m. C-NH) 

From the amorphous Irans.5j (133 mg) in DMSO \oluIion uas 

ohrained Iran+6j. an oil, one main +~I by TI.C (syslcm Dl On 

rccrysIalhza1Ion from benzene hekane 97 mg (6%) of malcrial 
m.p I.‘!-lS4’. after recrytIall~zaImn from methanol m.p 156 
I CP. Found. (‘. 72.37. H. !.SX Calc for C,.H ,.O,N: C. 72 SR; H. 

S.37ck. IR (CHCI,) cm ‘. l6?! ((‘0 amide). 34l.C (h’H amide). 1745 

(CO crier) F;MR (60 MHr) 6: S.30 (IH. m. C-3H). 4.20 (IH. d. 
J - 6.8 Hz.(‘-4H),6.9lIH. NH). 3.‘l 13H.s.CO,CH,l.7.0-7 6(g 
iirn. H. ml. 8.2 (III. m. C.8H). 

(f) rrans .4 (hrbhoxy (and 4 mnhoxyc-a&my/) - 3 (3’.4’ . 
mcfhykncdio~yphmyl) 3.4 dthydm Il!H) i.wqutio/inonr~ 
(vans Sk and wans . 6k). From la (I62 mg) and “Hydroamtde” 

from pipcronal (3. R’ + R’ CH,O,)” I?lC mpl was obtained m 
crysrallinc form Iran%& 193 mg, m.p 244-246’. EkIracIion *iIh 

sodium hydroxide solution and further purificalion afforded a 

second fracrion of this malerd. 92mg. m.p 242-244’. [be IoIal 

ylcld being Ihus 921 An analyIIcally pure sample was prepared 
by rccrysl;lllizaIion from clhanol. m.p. 247-!W. Found: C. 65.3s; 
H.4.46. Calc. for C,.H,,O,S. C. 6S.59: H.4.21?&. IR (Nupl)cm ‘: 
I620 ((‘0 amide). 3!60 (NH amide). 17O.C. !40&3!00 (CO,H). 

From Iran+St (15s mg). m.p 244-246’ dissolved in DMFA was 

ohIaincd Irans+ J smgk +I by TLC lsysIcm Dl. This maIerial 
was recrystallired from benrcnc-hcxane IO gibe I28 mg (7%) of 

Iransbl;. m p. 19f+l9f” (sub1 l. RecrysIalliraIion from methanol 
gave Iransd(r m p. 199-200” (sub1 ). Found. C. 66.70: H. 4.80. Calc. 

for C,,H,,O.S: C. 66.45. H. 4.6SQ. IR (CHCI,) cm ‘. 167s ICO 
amldcl. 34.30 (SH amide). I?40 (CO eslcrl. NMR (80 YHzl6. S.lC 
(IH. m. C.3Hl. 4 IO (IH. d. J,.=6.SH?. (‘1Hl. 36fl (3H. 5. 
CO,CH,l. C.92 l2H. s. CH,O,l. 6.4-7 6 (6 aromaltc H. m). X.2 (IH. 
m. C-8Hl 

11) m I3 .Wcfhorycarbonvl 2.3 . dimclhoIy . C.6.13.14. 
rcfrahydm XH . dibmx [aSjqumo/irinr . 8 one (cu -&). To a 
solulion of 4 (3x2 mp.. 2 mmokrl and tricthylaminc lO.!g ml. 2 
mmoks) in I! ml of dry dichloroclhane wa\ added a1 room Icmp 
dropwisc wvlth slirring o\er a period of IS min la l324mg. 2 
mmolcrl dissohcd in 6ml of dry dichlorocIhane. The reacIion 
mikturc was sIlncd for 0.5 h longer and allowed IO sIand 
overnigh II was [hen cktraclcd wtIh aq NaOH and ~hc alkaline 

cxIracIs were acidiftcd IO give 640 mg solid. The IatIer was IreaIcd 
with efhcreal dlacomcIhane solurwn IO o&in an oily rcsiduc 
which was passed through a Kiesclgcl60 “Merck” column (45 gl 
Hekane-cIhylaccIalc clua~es (70: 30) afforded IWO producfs. The 

firs1 product was 2.3 . dimcIhoxy . I3 - mcIhokycarhonyl S.6 
dihydro - RH dibenro[ag]quinoliGc .8. one (1 I) 40 mg. a single 
spot hy TLC (sytlem B: D - ! I). Afrcr IWO rccrysIalli?aIions 
f;om n&anol m.p 202-203’. Found C. 69.08. H. 5.29. Calc. for 
C’..,H,.O,S. 6901: H. C.!4%. IR lCHCI,l cm ‘. IcrlS (CO amide). 
I735 (CO ctfcr) NMR (80 MHz) 6: 2.92 (2H. I.like. NCH,CY:). 

4 !? l?H. I. J - 6Hl. NC&CH,l. 3.75 (3H. \. CO,CH,). 3.82 and 
3.90 (2 x 3H. each s. !CH,Ol. 6.77 and 7.12 (2 x IH. each s. C-IH 
and CdH). 7.4-7 8 (3 arom H. ml. 8 4 (IH. m. C-9Hl The second 
isolared produc1 was cisdr. a tingle rpo~ hy TLC (sysrem 

H: D i 2: Il. On recrysIallI?afmn from bcnlcnc-hexanc II gave 
1SO mg (48%) of civ.Sa, m.p I!J-I?!‘, afrcr repealed recrysdliza- 
Iion from methanol m p. IC7-ICX’. Found C. 68.84. H. C.S6. Calc. 
for C?,H,,O,S. C. 68.65; H. 5.674. IR (CHCI,) cm ’ Ibi! (CO 

amide). 1740 (CO c5fcrl. NHR (6OMHzl 6: 4.30 (IH. d. 

J ,, ,, - 4,s Hr. C.I3If). C.!C (IH. d. (‘-1410. 2.9s (2H. m. 

NCH,CH,l. I.40 l3H. s. (‘O,CH,l. 3 94 and 3 % (2 x 3H. each ‘r. . . . 
!CH,Ol. 6 78 and 6.8S (2 x Iii. each s. (‘.lH and c’-(H). 7.3-7.7 (3 

arom. H. ml. R.3 (IH. m. (‘.9Hl. 
(*) . c-is .MtrhoxyrarhonyI !.3.lO.l I rtlramtfhory 

C.kIl.l4 ftfrahydm RH . dihm~o[a,8jquinoblinr . 8 . onr 
(IX.~~I From 4 IO! mgl. tricrhjlaminc cO.!8mlb and lb IU4mgl 
folloumg the ahove described procedure were ohfained Koo mg of 
a solid producr (tee preparation of CIS&). II uas con\ertcd into 

cskrs a part of which crysralhred. This produc1 wa\ collccIed and 
recrysIallircd ~uicc from meIhanol IO ytcld 90 mg of cisgb. m.p 

Ic6lC?. A second fracIIon of cis-8b uas ohlaincd when Ihc 
above mlxturc of csIers was chromalographcd over Kicxlgcl 60 

“Merck” (4s gl Chloroform~IhylaceIaIc eluaIes (M 20) afforded 
cis-llb. a single spol hy ‘1’l.C (syslem Dl Afrcr IWO recryslalliza. 

Iwm from methanol 3lOmg of cir.I?b. m p ISblST were 
ohIaIncd. The IoIal yield of c14b fhus rcachcd 47% Found: C. 
64.88: H. 6.16 (‘ale. for (‘,,H:,O.S. C. 64 62: H. C WZ. IR 

((‘HCI,) cm ‘: 1645 (CO amldcl. 1740 (CO ester). NMR (80 MHz) 

6: 4 I8 IIH. d. I,, ,, - 4SHz.C.13Hl.SIRlIH.d.J I,,. 24SH7. 

C.l4H). 2.9C I!H. m. tiCH,CH..). 3 4! and 40 (2 k IH.. m. 
NCH,CH:l. 3.3s (3H. s. (‘O:(‘H,l. 3.9C llIH. \. rClt,O). h.?? and 
6.U I! x IH. each s. C-IH and CdH). 7.32 (IH. \. C-IZH). 7.70 

(IH. s. C-9Hl. CThc m p. of cl+& and CIS-& were someIimes quiIe 
close. however. IRK m.p. of Ihcir mixlure shoucd a dcprcsGon.l 

c-is . Dmrrhoxy . I3 . hydmrymtthyl ~.6.13.14 . rrrrahydm 

8H . di~m.-o[ad]quino/r~inr (c-is-k). A t&lion of cis-& (367 mg. 

I mmolcl drssolved in dry THF I!? ml) was reduced ulIh LiAIH. 
(380 mgl by \Iurmg and rcflukmg Ihc mlxIurc for 6 h. Excess 
hydride was dcsIroyed wiIh water and the 5olbenI decanled. The 

rold marcrlal was eklracrcd several Iimcc ulIh benzene. the 

combined eklrac~s were drxd and Ihe solvcn1 removed IO lcavc an 
uncrysIallrrahk 011 giving one main spot by ‘T1.C (sy5Iem H) The 

subrfancc was characrcrited a\ the hydrochlonde sail. IX 261 mg 
(73%) m.p I’%197 (from dry elhanoldry e&r). Found. C. 
66.02: H. 6 R! Calc. for C.d,.O,NCI: C. 66.38: H. 6.70%. 

From fhc above hydrochloride u-a\ obr;nned Ihe free hasc. If 
was rccrysIalhrcd Iwicc from bcnrrne-hcxanc and from methanol 

IO give Ii> mg (.CVT) of as-91. m.p IS!-153’. Found: (‘. 74.10; H. 

7.33. Calc. for C,H:,O,N: C. 7 1.82. H. 7.1-X. IR (3 x IO ’ mole/l 
solution in CU.) cm ‘. broad band from 3120 IO 3S40 with a 

makimum al 3310 (bonded OH groups). no hands for free OH 
groups. 2765 and 279S (Rohlmann hands). 
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