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Abettact - The reaction of 1-benryl-3,&dihydroiaoquinolinea 
with athosyurbonyl iaocyanate yielda escluaivtly the 
R-acylated pro#xt 2. Thermal rearrangerent of tbeae 
enamidee at 108 C. yielda the pyriridoiaoquinolinee 3 which 
MY be alkylated or ethorycarhonylated ercluaively on the 
~rlridone nitrogen. The pyriridoiaoquinolineta poaaeaa a 
atilk+ne cbraophore and are camble of undergoing the 
etilbene-pbenanthrene wnveraion. Thua irradiation of 3 in 
the prtaence of iodine am a &hydrogenating agent yitlda the 
novel pyrimidoaporphine nucleus (7-9) In good yield. 

The eyntheaio of aporphine alkaloids has poaed an intriguing synthetic 

problem, both for the synthetic challenge of wnatructlng the four ringo and 

for their vi& variety of phyaioloqical activitie8.l 

In the laat few year., new typea of aporphinea have been discovered which 

poeeeee functionality at position 7. The functional groups have included 

hydroxyl, methoxyl 2 am well ae met.h~l.~ Recently, a novel aporptrine ham ken 
diacovtrtd which contain8 an oxatine ring fumed acroaa the 6,7-poaitlona of a 

dthydroaporphino. ’ Am part of our interest in wnatructing aporphine alkaloida 

with an additional hettrocyclic ring fumed acroaa the 6,7-poaition, 5 we elected 

to eyntheeirt an aporphine with a fumed mrimidone ring. Rather than modify an 

existing natural product am we had previoualy done, ’ a total eynthtaia of thia 

five ring eyatem was undertaken. The aynthttic atrattgy involved converting a 

1-benryl-3,l-dihydroiaoquinolLne A into a pyrimidolaoquinollne b, follovtd by 

photochemical ring closure of the atilbene ayatea incorporated in B into the 

desired compound L6 The conversion of B into C deatrvea l ome comment. 

Although the pbotochemical stilbene to phenanthrene conversion ia well knoun, 7 

this rtactlon in a diphenylpyrimidone ham not been described to our knowledge. 

However a wide variety of vlcinally phony1 subatituttd htterocyclte readily 

undergo thia photocyclitation. 8 A five membered ring heterocycle of type B ham 
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been synthesized and 8hovn 

phenanthrene, possibly due to 

The imquinoline enamid 
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not to underqo photocycliration to the fured 

nteric factorr. 
9 

vithout the fu8ed heterocyclic ring in b readily 
rn 

underqoe8 cyclitation to the phenanthrene.*" An ad&d advantage to having the 

rtilbene chromophore incorporated in a ring 18 the enhanced rate of 

pbenanthrene formation due to the elimination of B-X-i8omerization a8 an enerqy 

wanting 8tep. The 8yntheBir of pyrimidoiroquinoline8 of type b wa8 dependent 

On our recent observation8 on the reaction of dihydtoisoquinoline8 with 

electrophile8. 11 

In practice, 

cyanatel? 

dihydrop8prverine lb ua8 rercted with ethoxy carbonyli8o- 

at rocm temperature to yield the novel enmick Ib in good yield. The 

t-8tereochari8try about the 8tilb8ne double bond wa8 a88ign.d by spectral 
means. In the carbethoxyenamide8 

10a 
8nd the formyl enami&813 &rived frcm 

dihydropapaverine both qeaetric i8omer8 were i8olated and characterized. In 

tbe8e co8pound8, a8 in the 8iDpler N-alkyl-1-benxyltetrahydroi8oquinoline8, 14 

both the hydrogen at C8 and the nthoxyl at C7 are shielded by the 

1-benzylidene or benryl group and are Aifted eiqnificantly upfield in the Io(R 

rpectra. In compound 2b, the 8iqnal8 for both the uthoxyl and C8 hydrogen are 

not shielded and re8onate at normal ValUe8. 
10a 13 , In addition the W-qmctra 

of enamide containing a 8tilbane chraofiore have been 8hwn to be ririlar to 

those of & and UAM-rtilbene with X-•nuide8 abrorbinq at larer enerqier 

with higher intensities like m-8tilbena and the kenamide having a maxirum 

at higher energy with louer intenrity like a-8tilben8. 
13 We enaride Zb 

produced fra lb and l thorycarbonyli8oocyanate po88e88e8 a MAD= at 334 IU 

which i8 characteristic of the I-i8omer. In a similar manner the un8ubatituted 

c-pound 2a and the pentamethoxy-enamide ic were for-d in good yield fra 

1-benryl-3,&dibydroi8oquinoline lc and l thoxycarbonylirocyanate. The 

rtereocheristry rae a88iqned a8 S ba8ed On the 8ame rpectral arqtwnt8 which 

were u8ed for Ib. 

14 R=R,=H 
lb R = OCHJ, R, = H 
tc R = R, = OCHj 
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Rearrengement of the enuidee to the pyrimidone was effected thet~lly by 

refluxing in toluene. Under these conditions a thermxl reversion to iaocyanate 

and dihydroiaoguinoline can be detected by TLC. The iaocyanate adda to the 

l na~ide double bond with elimination of the enamide R-acyl group aa depicted in 

the acheme. Tautaeriration of the C-acyl intermediate D give8 1. Capoundx of 

thia type have been iaolated where the subxtituent on the enami& double bond 
11 15 waa other than phenyl. , 

In this case compound I waa unatable to the reaction conditions and 

apontaneoualy cyclixed to the pyrimidoiaoguinoline 3. Under these conditions, 

enamide Zb formed the tetramethoxy-3b in 368 yield. If the reaction was 

conducted under an inert atmosphere, e 47& yield of dihydropxpaverine lb was 

obtained. If oxygen was present, oxidation to 3 ,I-dihydroppavcraldine 4 

occurred which complicated the irolation procedure. The pyriaidoiaoquinoline 

atructurc 3 wae supported by spectral and analytical dxta. Zhe HRR spectrum 

indicated the 1088 of the ethoxyl carbonyl group and the occurrence of a 

shielded proton and a shielded methoxy methyl group which would be expected 

baaed on previous arguments. 10a 13 14 , , The ~8s spectrum confirmed the 

molecular formula with the molecular ion being the base peak. The only 

important fragmentation8 were the 1088 of a wthoxyl methyl group and the loss 

of Bwoo from the pyrimidune ring. The ultraviolet apctrum waa aimllar to the 

rode1 compound 5,b-dipbonyluracil considering the enforced coplanarity of one 

of the phony1 rlnga in 3b.16 
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7a R=H 
76 FI =CH3 
7c R = CO#i&H~ 

8a R=H 
8b R=CH3 
8c R = CO&H&H:, 

In a similar manner, enamides 2e and tb were converted into the uracil8 k 

and 3b in 518 and 478 yield rerpectively. 

Nethylation of the un8utmtituted pyriridone nitrogen in 3b ra8 reedily 

accompli8hed to form Se in high yield using methyl iodide in diuthylformamide 

in the presence of pota88iue carbonate according to the method of Shone.17 

Similarly the cerhethoxy derivative8 !ib and 6 were prepared in good yield by 

refluxing 3b end 3c re8peCtiVely in tetrachloroethene in the presence of 

diethylWrocarbonate.l* 

Since a variety of uncruh8tituted and sub8tituted WrimidOi8OqUinOline8 

uere now available, their pbotocycliretion into the l porphine nucleus wa8 

etudied. Irradiation of 3e in the pr8sence of iodine formed a new compound 7e 

in 848 yield. The photopcoduct 7e wa8 i&ntified a8 the &8ired pyrimi- 

doaporphine by it8 @1y8ical and cheriul propettie8. 
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The elemental l rulymis confirmed the lomm of a mlecule of hydrogen while 

tbe W l ptctru bar the intenra abmorption at 255.5 nm and the weak long wave 

abmorptionm cbmracterimtic of the pbenmnthrene nucleum. 
20 The bydrogenm in 

the pbenmntbrene cavity of the photoproduct are shifted mignificantly downfield 

hecau8e of l teric interbctiona forcing them out of coplanarity and into the 

dembieldlng area of the araatic pi cloud.21 The N-metbyl derivative 7b and 

the N-carbetboxy capound 7c warn prepmred hy the reaction of 7a with ratbyl 

iodide and diethylpyrocarbonate rmmpectively. 

since the unsuhmtituted pyrimidoimoquinoline k cyclired readily to the 

pyrimidoaporpbine lm, we were interemted in dettrmininq whether N-•ulmtltuted 

pyri&knem would photocyclirt, mince N-•ubatituted id&m are known to he 

@otocberically reactive.22 Theme expori~ntm wre conducted on the 

tetrametboxy dtrivativtm 5. To mke l urt that the l ubmtituted tetrawthoxy 

compoundm would cyclire, the I+unmulmtituted dmrivative 3b warn investigated 

firmt. Xrradiation, uming iodine am an oxidant, furnished a single 

pyrimidoaporpbint k in 868 yield. Thim warn identified am the 

1,2,9,10-tetruttboxy compound (aporphine nucleum n-ring) by it8 WIR 

l pectrum which mbowed three mingletm for the aromatic hydrogen rtmonmncem. The 

proton in the phenantbrene cavity remonates at 6 9.49 wbilt the C8 hydrogen 

appears at 6 9.23 due to strong demhielding by the proximate coplanar 

pyriaidone carbonyl. The remaining C3 hydrogen appear8 at a normal position at 

7.08. The formation of a mingle lmomtr, where two are pommlblt, in the 

formation of &bydroaporpbinem has been prtvioumly obrerved and ha8 been 

attributed to the difference in steric interactions between a hydrogen and a 

m&boxy1 and two wtboxyl group8 in the interwdiatt dibydropbtnantbrtne. 10 

With tbim exprirnt in band, the N-methyl derivative k wa8 irradiated 

and again led to a 8inqlt H-methyl pyrimidoaporphine in 676 yield. The 

structure warn assigned a8 Ob ba8ed on rimilar lWR spectral argument8 like those 

used for k. The R-carhetboxy pyrimidoaporpbine DC was likewise formed fra Sb 

in 598 yield, indicating that the pyrimidone ring will tolerate these 

l ubmtltuentm in the photcqclization step. 

The H-carhetboxy pentamttboxy derivative 6 wa8 inveetigattd to 8te whether 

a pyrimidoaporphine possemeing 1,2,9,10,11-mubmtitutent would he formed. Tbim 

would reflect tbe second common oxygenation pattern in aporphint8 (1,2,10,11). 

It ha8 preViOU8ly been shown that tbie oxygenation pattern ia not obmtrvtd in 

the photocycliration of divtr8e tetramethoxy enamide8.10,13,23 The 

3,4,5-triwtboxy submtitution pattern on the pbenyl ring in compound 6 will 

force the formation of the previoumly unobmerved oxygenation pattern if 

photocycliration occur8 rinct only one compound is po88iblt. When compound 6 

wa8 irradiated a much slower photocycliration occurred to form the N-carbetbory 

pentamttboxypyrimidoaporphine 9 in yield of 178. This is much lower than that 

ohmervtd with the other pyrimidoimoquinolines. BCWeVtK the isolation of 9 dot8 
indicate that the desired alternative l,Z,lO,ll oxygenation pattern is attaina- 

ble, although under forcing conditions. 

(iroeral .--lelting point8 were determined on a Tbbopam Eoover Oniult capillary 
apparatu8 in open capillary tube8 and are uncorrected. IR spectra were run in 
pota88ium brorido unlt88 otbeniae noted. Oltraviolet and vi8ible 8pectra were 
run in methanol unlta8 OtbeNise recorded. m 8pectra were recorded on Varian 
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A-60& T-60, ?T-80, EN-390 OK EA-100 l 
p” 

ctraoter and were run in dooteto- 
chloroform, unloer otherwise noted, ~8 ng tetra8ethylailana aa an internal 
atandard. Tha HMR reaultr are reported in cbuical xhifte (6 1, follwed by 
signal ahape : minglet; d, doublett t, triplet1 l , multiplet. Tbe 
multiplicity ir f%lowed @ the coupling constant where appropriate and the 
integrated aignal intenaity. ksa spectra were run on an ASI m-30 by Dr. 
Jeremy Bribar and microanalyses were conducted by the Searla licroanalytical 
Depxrtment under the direction of Wr. t. tielinaki. 

Rn Promratioo of puride 2a.--To a l olution of 6.7 q (30 ml) of 
l-~ntyl-3,4-dihydigi~~euuie“ la in 75 ml of ether, 4 ml of ethoxy- 
carbonyliaocyanate The vigor of the reaction caused the l olvent 
to boil and the solution turned light yellow and rapidly deposited 8.25 g (24.6 
mxtol, 82b) of enuide p. 
yield 2ar mp 122-125 

The compound waa fi$erod and washed with ether to 
c.r IR 3420 (sharp) cm 1760, 1695, 1500~ DV 231 nm 

f c 15,500), 250 (12,000), 269 (min, 9500), 362 (17,500); RRR 6 7.0-8.0 
(B,llE) , 3.98 (q,ZlI), 3.33-4.67 (broad l ,2lI), 3.05 (broad m,2E), 1.08 (t,38). 

e; F1idl for C20R20N203 t c, 71.401 S, 5.991 l?, 8.33. Pound’ C, 71.361 E, 
. , . . 

htruthoxyeamide 2b.--A rolution of 10 q,(29.3 ml) of l-3’4’-dimethoxy- 
knxyl-6,7dimethoxy-3,4-dihydroiaocruinoline lb in 250 ml of toluene waa 
drita by refluxing-using a -Man-St&k trap. 
when the internal solution temperature 

The heat l ;m&ce waa r4mv$ a;; 
reached C 

ethoxycarbonylixocyanate waa introduced and the mixtura l tirr;d magnetically 
overnight. 
washed with 

A heavy cream-colored preci@y;; fzy which waa filtered and 
ether to yield 8.0 9 606) of enamide Ib. 

Recrystallisation from ethyl acetate-wthyifne chldride gave an analytical 
earplt of 2br mp 151-153 C.; IR 3420 CB , 3300, 1780, 1760, 1698, 1610, 
15201 w 220 no (end, C 30,500), 265 (Bin, 87501, 296 (shoulder, 13,500), 334 
(26,500)~ NJm 6 7.33 (a, 18, HE, exchanged with D 01, 6.65-7.25 (m,68), 3.93 
(qr28) * 3.90 (a,128), 2.50-3.83 (broad B,(E), 1.13 ?t,3E). 

E; ;1;d3gfor c24e28w207’ C, 63.141 E, 6.18; N, 6.14. Pound’ C, 62.70~ E, 
. , . . 

Pentrwtboxyeaamide 2c. -- A solution of 10.0 g (27-A nol) of l-3’,4’,5’- 
trisethoxybenxyl-6,7-dimethoxy-3,4-dihydroieoquinoline lc in 200 Bl of 
benzene waa dried, under nitrogen, by refluxing uaing a Dean-Stark trap. After 
cooling to rt, 5 ml of ethoxycarhonylia 

T 
anate waa introduced. After 1 hr, 

the majority of the benrene waa evaporate and ether waa added and 10 g (20.6 
rpol, 76&l of enamide 2c collected. TLC on silica in ethyl acetate indicated 
two cloetly rev% spota which indicated that crude 2c waa probably a mixture 
of B-s iaoltra. Since thia point had already been lnvat)igated and waa 
immaterial to the thermal cyclitation, it waa not putrued. The pure S- 
isomer 2c could be readily isolated by recryrtglliration of cru* material fra 
ethyl acetate-petroleum ttherr rp 138-143.5 C.; IR 3420 cm 1785, 1695, 
15201 W 220 M (end, E 30,500), 265 (min, 7750), 330 (23,OOOjr m 6 7.32 
(‘,lE, NE, exchanges with D 01, 7.20 (r,lE) , 6.83 (a,lE) , 6.80 (r,lE) , 6.66 
(a,lE), 3.33-4.67 (broad m,2 h, 3.93 (q,2E), 3.89 (s,l5E), 2.97 (broard l ,28), 
1.13 (t,3E). 

s; p1fd5for C25E30N20t3t C, 61.72~ E, 6.221 N, 5.76. Pound’ C, 61.62~ 8, 
. * . . 

Nral Pr&re for the Thermal Rmuran9amem t of the mamide8 2 into the 
Pyr,tiri&i8oqoh0lime8 3. --A solution of enamide 2 in tolutne, approxintely 1 g 
Der 10 rl. waa rtfluxed under nitroaen until the starting material disappeared 
c-- ~~ 

by TLC, ginarally 2-4 hours. uaualiy a precipitate of the 
9 

timidone 3 formed 
which could be filtered, leaving behind the dihydroiaoquinol ne 1 in l olution. 
If the refluxing aolution waa left open to the air, oxidation of 1 to the 
keto-imint compound occurred and complicated the isolation procedure &nce it 
waa alao relatively inaolublt in toluene. 3 ,I-Dihydropapavtraldine 4 waa 
iaolated and identified in the rearrangement of lb to 3b. 

FyrhidoiroqPiaoline 3a. --Six gram8 (17.8 roll of 2a were refluxed in toluene 
for 4 hrb and, upon cooling, 2.65 g (9.13 uol, 51;; ;:,,‘azAata,‘,‘,b”d’ mp 
267.5-270 C. (dimethylformamide-ethyl acetate) 1 1680, 
15901 w 221 no (nin, 14,600), 238 (19,500), 273 (37501, 303 (ah: lZ,OdO), 320 
(14,500), NI[R 6 (DRP . d7), 8.01 (a, lR, NE, exchanger with D20), 7.26 (m,78), 
6.84 (r,lR), 4.02 (t,lR), 3.09 (t,ZH). 

E; r1id5ior c18E14N202~ C, 74.46~ 0, 4.861 R, 9.65. Pound t c, 74.311 S, 
. * - . 

The dihydroiaoquinoline la waa detected by TLC on ailica uaing ethyl acetate 
and 1’1 ethyl acetate-toluene aa aolvent eyatema, houever it wae not isolated. 
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FetrsnthMy-pyrhi&isapioolhn 3b. --Three grams (6.57 ml) of l MDide 2b 
were refluxed in toluene pd, upon cooling, 1.05 9 (2.50 ml, 3tillof 3b 
crystallised: mp 245-248.5 C. (wtbylene chloride-toluenel, IR 3200 Q , 1715 
ah, 1690 (broad), 1600, 15201 W 225 rm 
90001, 279 (95001, 295 (tin, 75001, 

(c 26,0001, 242 (sb, '99bOpOi; 265 (sin, 
334 (14,SOOlr m REV 

l xcban9es vitb D 01, 6.80 (s,381, 6.67 (s,361, 3.83 (8,381, 3.77 (s,3El, 3.20 (s,lRl, 6.53 (s,lEl, 4.10 (.:2RllR' Ctel.b3i:: (8,381, 3.10 (t,28), 11[1 Je 
au (pment, lOOt1, 395 (-CE3, 4381, 366 (-EIRX-8, 1461, 352 (CB3,-ERCD, 1991. 

&~sl. Calcd for C E n206 * R20r 
61.861 E, 5.571 R,2k33. 

C, 61.67, E, 5.651 II, 6.54. loundr C, 

Tbe sicrosnalytiul service rspotted that 3b vss very by9rosw~ic and wined 
veigbt rspidly upon king veighed for wrkrstion snalysis. Different ssBple8 of 
3b depending upon their l sposure to air and subsequent vscutm drying over 
reflusing toluene unlysed for varying mounts of vster frar a bsmibydrate to a 
hydrate, sltbougb all otber spectral and Nysical proprties remained constant. 

Tbe mother liquors from tbe formation of 3b vere extracted vitb dil 
hydrochloric acid. The scidic extract vas DDE basic vitb sodim bydroxidr and 
extracted vitb chloroform. Zbe organic solution vas dried vitb sodirn safste 
and evaporated to yield 1.043 9 (3.06 ml, 476) of dibydroppsverine lb. 

~riridsiaapinsli# 30. --Seven grams (14.4 sol) of enamide 2c 
were reflured in toluene pd, upon woli_np, 3 9 (6.81 ml, 4781 of 3c 
crystalliredr IQ 259.5-264 C.) IR 1720 ~1 , 1680, 1660, 1595, 15151 W 220 
m (s 34,0001, 243 (sb, 19,0001, 275 (sb, 82501, 298 (sin, 67501, 332 (16,250)~ 
lpIR 4 9.40 (8 lR, I@E, escbanges vitb D 01, 6.66 (s,lR), 6.53 (s,lEl, 6.45 
(s,2Rl, 4.14 it,lEl, 3.98 (s,3El, 3.84 ts?3E,, 3.74 (s,6El, 3.26 (s,3E), 2.93 
(t,2E). 

W. Cslcd for C E 10, l 0.5 E20r C, 61.45~ 8, 5.611 I, 6.23. ?oundr C, 
61.837 8, 5.521 IR?36.?k 

m-#etbylatia of 3b. --Three grus (7.32 ml) of 3b vere dissolved in 25 ml of 
IMP and 2.5 ml of methyl iodide and 3 9 of potassim carbonate added. The 
sixture vas stirred magnetically for three days after vbicb tbe UjOrity of the 
solvent vss raoved on a rotary evaporator. The residue vas poured into rater 
and extracted with three one hundred sl portions of beniene. After drying vitb 
sodilp sulfate, the solvent was evsporated to lesve an oil vbicb crystallised 
iredistely upon trituration with l tbyl acetate. 
ace ate-•tber yielded 2.95 9 (6.72 -1, 928) of 5s: 
cm-i 1645 

Jtecrystalliratip f ra ethyl 
mQ 197-199 C.7 IR 1695 

9500;, 
1600, 1515.r w 225 m ( c29,0001, 244 (sb, 20,750), 265 (Bin, 

279' (lO,SOO), 294 (sin, 97501, 332 (16,250)7 RRR 4 6.92 (r,3E), 6.67 
(s,lEl , 4.13 (broad t,lE), 3.90 (s,3E), 3.87 (‘,3E), 3.80 (s,3E), 3.46 (s,3E), 
3.23 (s,3E), 2.08 (t,lE). 

m. Calcd for C E I 0 * 0.5 E20r 
63.378 E, 5.64, 11?5?h? 6 

C, 63.738 5, 5.811 I, 6.46. loundr C, 

The analytical sample of k, like that of 3b, rapidly wined veigbt upon 
exposure to 8ir. The analytical sssple of k vas allored to stand open to the 
air overnight and then analyted correctly for a buibydrate. 

Cuktbosylstioa of.?ydmidoom 3b. --A solution of 1.007 9 (2.40 ml) of 3b in 
5 II of 1 ,A ,2,2-tetracbloroetbane and 1 ml of dietbylpyrocarbonste was refluxed 
for 4.5 hr. The solvent vas removed under reduced presume and the residue 
recrystallixed fra l tbyb acetate-petrol9y ether to yield 1.065 9 of 9b (2.21 
~01, 926): BQ 166190 C.7 IR 1790 c's , 1710, 1665, 1600, 15201 W 244 ns 
(L 22,000), 265 (sin, 9000), 291 (ll,OOOl, 297 (sin, 80001, 338 (16,OOOlr RlIR 
4 6.80 (s,3E), 6.69 (s,lRl, 6.57 (s,lEl, 4.52 (q,ZEl, 4.08 (broad t,ZEl, 3.90 
(8,3B), 3.96 (s,3El, 3.79 (s,3E), 3.22 (s,3El, 2.93 (t,ZE), 1.43 (t,3H). 

W. Calcd for C25E26N20g: C, 62.231 8, 5.431 N, 5.81. Pound: C, 61.978 Ii, 
5.421 I, 5.62. 

Carktbosylatios of 9ytisidoae 3c. --A solution of 1.2 9 (2.73 mol) of 3c in 7 
sl of 1,1,2,2-tetracbloroetbane and 2 sl of dietbylpyrocarbonate was refluxad 
for 40 hr. After 16 br, an additional ml of dietbylpyrocarbonatt wss added. 
After resoval of the solvent the residue vss crystallired @om etbcr-petrol9p 
ether to yield 650 rp (1.67 smol, 618) of 61 IQ 171-174 C.1 IR 1790 a 
1715, 1670, 1590, 1520r W 220 ns (end,c 32,0001, 227 (sb, 27,500), 241 (sin: 
19,0001, 245 (19,5001, 278 (7SOO1, 291 (sin, 62501, 340 (15,750)1 Rllll 6 6.69 
(‘,lE), 6.63 (s,lR), 6.45 (s,2I?), 4.51 (q,2El, 4.09 (t,lE), 3.89 (8,381, 3.93 
(s,38), 3.74 (‘,6E), 3.28 (s,38), 2.95 (t,2El, 1.44 (t,3E). 
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fi; p1;d20f:r C26H28N209: C, 60.92; H, 5.51; N, 5.47. Found: C, 60.61; H, 
. I . . 

Photochemical Ring Closure of the Pyrimidoisoquinoline 3a to Pyrimido-aporphine 
7a.--A suspension of 1.00 g (3.44 mm011 of 3a in 560 ml of toluene was stirred 
magnetically while a stream of nitrogen waa passed through the solution. After 
the addition of a few crystals of iodine, the mixture was irradiated through a 
Pyrex filter with a 450 watt medium pressure mercury arc. After 9 hr, starting 
material had been consumed and 750 mg of the product 7a was collected. The 
irradiation vessel was washed with 250 ml of toluene and combined with the 
filtrate which was, in turn, washed with dil sodium sulfite solution. The 
resultant light yellow solution was dried with sodium sulfate and reduced in 
volume to approximately 25 ml and a further 80 mg of 7a collected for a total 
yield of 830 mg (2.88 mmol, 84%)o An analytical aa_+e was recrystallized from 
dimethylformamide: mp 317-320 C.: IR 3190 cm 1600; UV 230 nm 
(E 22,000), 248 (ah, 42,000), 254.4 (54,000), 26i.i6?k 263.5 
(35,000), 288.5 (min, 7000), 294.5 (9500), 307 (min, 45001, !S183.~opssj'd0, , 325 
(min, 6000), 333.5 (7500). 344 (min. 4500). 351 (7500). 360 (min. 3500). 369 

1,'::::iS ::,2H;, ?.?!3' (t,2& 
S d ) 9.80 (m,lH), .8.75 (m,2H),' 7.5-8.0 im,4H),-4.27 

&al. Calcd for C18H12N202: C, 74.99; H, 4.20; N, 9.72. Found: C, 74.92: H, 
4.45; N, 9.55. 

R-Hethylation of the Pyrimidoaporphine 7a.-- To a stirred solution of 208 mg 
(0.72 mmol) of 7a in 5 ml of dimethvlformamide was added 0.5 ml of methyl 
iodide and 0.8 g of potassium carbonate. After stirring for 88.5 hr, the 
excess methyl iodide was removed on a rotary evaporator and remaining mixture 
slowly diluted with distilled water 
N-methyl compound 7b: mp 255.5-256.5 

so yield 205 mg _\0.68 mmol, 94%) of the 
C.; IR 1700 cm 1655, 1615 w; UV 229 

nm (ah, 21,500), 246 (ah, 40,000), 253.5 (52,0001, 266.5 (min, 35,500), 263 
(36,000), 288 (min, 72501, 294 (9750), 307 (min, 5000), 317.5 (6750), 323.5 
(min, 6000), 332 (7500), 342 (min, 45001, 349.5 (8000), 358.5 (min, 3500), 
367.5 (9500); NMR6 9.83 (m,lH), 8.52 (m,lH), 7.3-7.75 (m,SH), 4.42 (t,2H), 
3.57 (s,3H), 3320 (t,ZH). 

E; ;l;d2;or C18H14N202: C, 75.48; H, 4.67; N, 9.27. Found: C, 75.08; H, 
. I . . 

R-Carbethoxylation of Pyrimidoaporphine 7a.--Compound 7a, 316 mg (1.08 mmol), 
was refluxed for 1.5 hr in 2 ml of dimethylformamide and 1 ml of 
diethylpyrocarbonate. Upon cooling, light yellow crystals formed. After 
dilution with 20 ml of ether and filtering, 323 mg (0.90 mmol, 83%) of ite 
N-carbethoxylated derivative 7c was obtained: mp 215-219' C.; IR 1795 cm 
1710, 1670, 1655 ah, 1615; UV 231 nm (sh, 22,000), 249 (ah, 43,000), 255.5 
(55,000), 265 (36,000), 271 (ah, 31,500), 285 (ah, lO,OOO), 291 (min, 4000), 
296 (lO,OOO), 308 (min, 45001, 321 (6500), 326 (min, 62501, 335.5 (77501, 345 
(min, 5400), 353.5 (77501, 362.5 (min, 45001, 371.5 (9000). 

E; ;al;dg;or C21H16N204: C, 69.99; H, 4.47; N, 7.77. Found: C, 70.33; H, 
. I . . 

Ring Closure of the Tetramethoxy-pyrimidoisoquinoline 3b.--Compound 3b, 523 mg 
(1.28 mmol), was partially dissolved in 300 ml of benzene and irradiated as 
described for 3a for 5.25 hr. The ppt. 
filtrate was mostly 3b. 

then was mostly product while the 
The irradiation volume was increased to 600 ml and 

additional iodine added. After an additional 5.25 hr irradiation, TLC on 
silica using 1:9 methanol-chloroform, only product 8a was present. The 
precipitate and the residue after evaporation of the irradiation solution was 
dissolved in chloroform and washed with dil sodium sulfite solution and then 
dried with sodium sulfate and evaporated. The residue was crystalliged from 
ethyl a_cftate-ether to yield 8a, 448 mg (1.10 mmol, 86%); mp 302-304 C.; IR 
3180 cm , 2850, 1690 (broad), 
(ah, 26,000), 

1600, 1535, 1520; UV (methylene chloride) 255 nm 
264 (42,000), 270 (min, 33,500), 278.5 (41,000), 306 (ah, 

13,000), 325 (min, 42501, 335 (5750), 341 (min, 55001, 351 (65001, 361 (min, 
5000), 373 (7500), 381 (min, 7000), 392 (9250); NMR 6 9.49 (a,lH), 9.23 (s,lH), 
8.53 (broad s, lH, NH, exchanges with D 01, 7.08 (s,lH), 4.38 (t,ZH), 4.12 
(s,3H), 4.09 (s,3H), 4.07 (s,3H), 3.89 (s,sH), 3.30 (t,3H). 

Anal. Calcd for C H N206 * 0.5 H20: 
63.35; H, 4.96: N,226.?@1. 

C, 63.30; H, 5.07; N, 6.71. Found: C, 

Ring Closure of the R-Methyl Tetramethoxypyrimidoisoquinoline Sa.--A solution 
of 1.078 g (2.54 mm011 and 140 mg of iodine in 190 ml of benzene was irradiated 
under nitrogen with a 450 watt medium pressure mercury arc for 4.75 hr. The 
irradiation was interrupted and a polymeric coating was removed from the 
immersion well with chloroform, followed by a benzene wash. An additional 91 
mg of iodine were added and the irradiation continued for a further nine hours. 



The synthesis ofpy~midoa~~hines 4011 

The rose-colored solution was washed with dilute sodium bisulfite solution to 
yield a faintly yellow solution, which was dried with sodium sulfate. After 
evaporation, the oily residue was crystallized from .a,small amount of rn;;h;;;;l 
to yield 609 mgl(1.44 mmol, 57%) of the N-methyl-~rlmidoa~rphlne 8b: 
C.; IR 1700 cm , 1655, 1620, 1600, 1535, 1515; UV 235 nm (e 17,500), 243 (min, 
17,000), 262 (39,000), 268 (min, 37,000), 273 (37,500), 290 lsh, 24,500), 302 
fsh, 12,500), 322 fmin, 4500), 330 (5250), 344 (5750), 356 (min, 47501, 368 
(5750), 382 (6250); NMR 6 9.50 (s,lA), 9.17 (s,lH), 7.03 (s,lH), 4.35 (t,ZH), 
4.08 (s,3H), 4.03 (s,3H), 4.02 (s,3H), 3.85 (s,3H), 3.52 (s,3H), 3.21 (t,2H). 

Bna;L. Calcd for C23H22N206: C, 65.39; H, 5.25; Nr 6.63. Found: C, 65.50; El, 
5.34; N, 6.33. 

r?-Carbetboxy-tetramethoxy-pyrhidoaporphine 8c. --A solution of 1.002 g (2.08 
mmolf of 5b in 600 ml of benzene containing a few mg of iodine was irradiated 
for five hours. 
8c were obtained: 

After work up a% described for 5a, 593 mg (1.23 mmo1,159%) of 
mp 257.5-260.5 C. (ethyl acetate-ether); IR 1790 cm , 1700, 

1660, 1620, 1595; UV 265 nm (z 54,000), 271 fmin, 49,000), 280 (52,000), 309 
(sh, 18,500), 327 (min, 55001, 339 (75001, 345 (min, 70001, 354 (85001, 370 
(min, 70001, 387 (10,250), 393 (min, lO,OOOl, 402 (10,250). 

&j&. Calcd for C25H24N208: C, 62.49; H, 5.04; N, 5.83. Found C, 62.78; H, 
5.13; N, 5.88. 

aW3arbethoxy-pentare~o~-~simidoaporphine 9. --A solution of 450 mg of 6 (0.88 
mm011 in 190 ml of benzene containing a few crystals of iodine was irradiated 
as described for 5a for 15.5 hr. 
ethanol yie&.ed 74 mg 

Work-up and crystallization of the oil,from 
(0.15 mmol, 17%), of 9 as a hemihydrate: mp 175-180 C.; 

IR 1795 cm 1715, 1660, 1600, 
17,500), 236 '(sh, 

1515; uv 220 nm (end, 21,000), 228 (min, 
19,000), 243 (sh, 20,750), 269 (47,500), 290 (29,000), 317 

(sh, 13,750), 334 (lain, 62503, 368 flO,OOO), 388 (9000); NHR 6 8.95 fs,lH), 
7.09 (s,lH), 4.58 (q,2H), 4.33 (t,ZH), 4.07 (s,9H), 3.99 (s,3H), 3.68 (s,3H), 
3.31 (t,lHf, 1.48 (t,3H). 

$ali C;lc; 1'3"; ;26;2g20g * 0.5 H20: C, 60.10; H, 5.24; N, 5.39. Found: C, 
.i , . t l . 
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