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Absrracf. A mtbod fa tbc synthesis of imquinolina functionalizcd with diffuwIti4tcd niOogaI ruktituaus u posilions 3 
and 4 is &xribal. -flu amhod iwoks kxyiatia~ of l 3.hydmxy4niuoisoquincUe ud su&qqnt tmyke displ~~~~~~t 
by amine nuckopbiks to give 3-aminH-nitroisa@oline &aivariws. Ihe pm&co of 

XV 
c c-o bead ckavlge. 

RcductionoftbcQai~oOrarpud~ddK~sultingC~aroieypwiderbK. atntia&IudCamino 
zxr+ily rvxilabk by otbcr methods. Approprirtely substituted compounds a~ amuubk to further 

m by thcir.am vasion b im&zo(5.4-c]isaqu daivxeva. AdditicA studies on the tosykr 
displacawt in&atatfhudliolll+mnultxlsooccMby Xi.uiondIheCObcuiaDgivcr3-lhioakrdaivuive.and 
that zcutiom of the 4-nimt3-rosyloxyisoqui.noline system with anain olha nuckophiks. including alcohols. did no1 
procded WY. 

Webaumcinaatsledinchesp~sotI~isoquioolinedaivlrivtrrr~dm~in~tigrtiondisoquim(ine 

coaqou&~ginmcsIingphpnrwlogicxlrtivily. xnpueular,wefcquimdwarstor¶criuof~indints1 

f~arithdiff~riucdniaogcnurbrtihwnu~poritiau~ud4. TIbCSecoqmndsrrefuninoiso6IauofaIr 

4.substitured isoquinolin-3-01 (2) cudiovascular agents. ‘Mdmayalsoscweasinccmaadirtutorvxrictyofothcr 

hacmcycks~poaatialintewinclwiing~sysems(3). A&cwofbwiibnnueindifuedthatbKnquisi~~&xCno 

iso+noliocs have not bun well dcsuibcd, in spite of Ihc signifiiam body of cheolistry rqxmcd oa the ubiquitous 

isoquinolinc ring system,2 In fact. synthetk qats of isaquinoliis S~bShNtd al both the 3- and Cpodions with nitrogen 

func&maliry (1) include only axnpoun& also ammining hetemtom substitucna xt the I-positiocl (oxygen.3 nioogcn’ or 

halogenj). The synthetic methodologies employed in the% reports were not useful for the preparation of our mrget 

compounds 1. We thnefac sought I pmcticti method to produce 3.4-dimino isoquinolim derivatives with a key 

rcquirrmnt mat our synthetic snatcgy include the tility to diffmntiate ktwcn Ihe 3 and 4 nimgcn s~bstituenu fa further 

ehbuadon. 

NW3 R”/NLJ 
1 Y-NRJQ 
2 Y = OH: X = 6.7-(OMch: RI - Me 3 

hn xmwtivc apprwch to our farget cc4npounds involved tJe prrprntion of 4-nitmisoquinoline duivuiva bcafing a krving 

gIWpUlbC3-pOSi&XWbiChC#lkibCdiSplmdbyrrriau~ ThiswouldpnJvi&3-amiJKAniuoaMbgsandpc7mil 

~tioabawanrbt3~4~rrogensubstiDnnabmru%rabctpnoCt&~nierograrpmdrubssgutntek~donof 

tbc Qanino flmctiw. we initially amtemplucd using ctlkne n the kwing @Dup. but dircovaed fhu 3&kXe4-niuo. 

isog~arctire&iiyobminuL Facxampk,3-chkdroquinolin~ni~ubr+pairioarrihcrhar 

he duid 4position.6 Fudumozr. dhough 3-bydroxy4nim~isoquine 6 is readily rvtikbk by niuwion of 4 ~1 

tDobioad~RofcssaEdwudC.T~ylaontkouxioo of his 65th birddry. 
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4 R-H 6 Y-OH 

5 R - SO$&4-Mc 7 Y-a 

a Y=OS&C&&Mc 

ToayMott of 6 wing p-~oluencrulfonyl chloride in mctbykne chlori& with tticthy~ md I crulytic mount of 

dimcrhyl~~~yu~tanparnrrrDpwidcchehi~ycrysclllioc3_O-~ldaintiHgin 

good yield. We were gmifIal to ftnd thrt tosylra 6 tucts with a vticty of mines in tdwn at tdlux MCI undergas 

rpaiftc C-O bond ckrvrpc to provide tbc 3-amino ampounds 9 (Scheme 1. Tabk 1). Within the limits dour tity to 

detect tJx iwqtinolinol6 by thin Lyer chmawogmphy (tk). we did not obscne lay axtqwirivc umck by the miner on 

sulfur. As upazted rtivrtion by the 4-nit10 gtwp VU usentirl. TosyMott of 4 provide3 the amuponding mcyka 5. 

but this compound fdlr to undergo nuckophilic displremcnt by lmincr under the conditions employed with 8 utd is 

HNRR’ 
* 

GTOS 

Scbcw 1 



We also investigua! Ihc dispkmncnt of tbc tosylare g wilh otha nuclcophda Butane- ldiol sucassfuUy pm&xl the 

3-IhiodKr &fivrlive 12. bur lkdlols ad eva alkoxidcs nxIal pooriy if lI all. For cxuq)lc sodium m&oxide gave no 

isolabk 3-mahoxy wmpound and bauyl da~M under addly basic conditions gave the isoquinolinyl bawyl echcr 13 in 

only a 4% idated yidd. Displwmmt of the tosylate wth amides. poassium phthdmidc. saiium ade. thioudu. and 

~uIl~odid~proc#dy.ydingerwnlIhcsmtmgl~lrrcwu~ indaing lhu utxk l f sulfrrr was 

still not canpctie. 

12 13 

Wilhrvuietyofcoapormdr9inbrndwcwtrr~rodifiamtirllyfunctiaulittdw3rrd4nitroOcnarbstinrno(Schcllr 

1). Caulytic duction of 9 gave the Camin anqmmds 10 CTlble 2). l’hc 4-w gmup mry be functGmalizd by a 

variety of sundud a&o&. including acyldon with acid chlorides m umh isocyanata (c$ 11; Tabk 2). The pamid of 

derivrtivcs 10 for synthms of mm ckbomc ring sysmns is illusuaud by UuaxllI of 1oI lnd lob with lnhldchyde 

followed by dchydqautioa of tbr iotamaiie minds with palladium on carbon IO ~IVC the comsponding [5.4-c]- 

iadazoiquinoline systems 16 mtd Mb. 

In coocludaa. our syntbctic rtnlcgy utilizing mda+ibc dispkcamm of the tosylw in 4-nitm3-tosykryisoquinolines 

pmvi&s aaus to a nricty of 3-amind-niuoimquinolim derivdvcs. These compoundr my be used to allow 

dinoartiPioadbr3rad*~rrrbrtituenafarubrequcnfelrbarrrioatomae~lu~. Exmdonoftis 

IoayiMedlpbcammmotk7~licrynermilcrrmr*tyunda~. 
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EXPERCMENTAL 

6,7-Dimctboxy-l-~tbyI-3[(4-~(bylpknyls~lf~yl~xy~4-aitrdsoqui~oll~c (8). T~cthylxmioc (21.5 mL. 
2 cq) UKI 4-(NJk!im&yluni~o&ridine (I .9 g. 0.2 a$ wac u&-d to x sined xl~pry of 6.7dinutboxy- I -meahyl4 
niuolsoquinohn-3-011 (6, 20.5 g. 77.6 mMol) in mahykne chlaidc (600 IDL) at ruoa~ 0~ under I nitrogen 
runosphae. To this mixrure wxs added p-toluenerulfonyl cbkxidc (18.0 g, 1.15 eq) and chc slurry was stirred xt mom 
tempauXun&&rogenfor5howrs. TkcuixalfewufikasdlnddupuccipimlewuwMkdwithmuhylWcJlbridelo 
pr~ideanini1idpc&a(l5.2g)of8asaycUowsokl. -lRehlua~waswaahcd sucauivdywith lNHCl(2x3OOmL.) 
xnd water (2 x 150 mL). &icd (MgS04). vd the solnnt wu evxpaucd fn B. ‘I& rwidue,wu purilkl by odumn 
chruuntography on silica gd with methykae chlkde u elueot (Rf 0.8 in OS:2 athykne cW) IO give an 
titiorul 13.2 g of the ptuduct (roml y+d 87%): mp 236238 OC (dec); IR (KBr) 1617. 1599 cm-l; IH NMR (CDClj) 
6 7.96 (d. I = 7.9 Hx. 2H). 7.35 (d. / - 7.9 Ht. W). 7.22 (s, 1H). 7.12 (s. 1H-J. 4.03 (s. 3H). 3.99 (s. 3H). 2.82 (s. 3H). 
2.48 (5.3H); LRMS (Da). mk (RI. im), 419 (Ml+. loo). u8 (45). 

Anal. Glcd. for C19H18NfiS: C. 54434; H.4.34; N. 6.69; S. 7.66. Pound: C, 54.a H.4.28; N. 6.81; S. 7.62. 

6,7-Dimctbory-l-metbyl-3-metbyl~mi~4.nitrdaoqoitwllno ()a). An cxceu of 40% quaw mcthylxmine 
(6mL.30eq)wrsddbdoors~dlyoltosy~oe8(1.00g,239mmd)inlotucae(U)mL)mdIhc~hmw~hcImd 
underrcnuxfor12hours. lneoIixtultwuthenstintdulwm ~fal2hc4krsandttleonngepn!ciplptwu 
oAkc!ait7yfiltr8lion*wmxbalwitbcthcT,Md~~hycdulnfl ckomWg@ya,~gelwidlmcthyknechlaridcu 
clucnr 10 give 0.39 g (59%) of cornpound 9a u an omnge powder, mp 233-234 .C; IR (KBr) 1619. 1592. 1512 cm-l; 
IH NMR (CDCl]) 89.6 _ 9.3 firm, lH), 8.54 (s. IH). 7.16 (s. IH). 4.03 (s. 3H). 3.W (s. 3H). 3.26 (d. / = 5.7 Hz. 3H). 
2.79 (s. 3H); LRMS (DCI). m/r (RL im). 278 (MH+. 100). 

Anal. Calal for CI~H~5Nj04.1/4 Hfl: C. 55.41; H. 5.54; N. 14.91. Foued: C. 55.52; H. 5.74; N. 14.48. 

3-(a-Butylrmino)-6,7-dlmetbuxy-l-methyl4nitroisoqmhwline (9b). Aa cxccas of n-butylxmim (0.8 mL. 4 q) 
wuddcdu,rstimdslurryofuny~8(1.00g.2.39~)ind~(U)mL)~dwmixnrrrwhursdundarrflru 
oVWlll%L AflCf C0Oling 10 IUOUl v. thepsCipiPPwL(llcmDvedbyhlmtion,wlshcdwilooluar,udprrifiedby 
c&ou~ chromatography on silica gel wid, mrhykne chloride xs eluenl to give 0.52 g (68%) of anpound 9b as xn orange 
powder, mp 160-161 ‘C; IR (KBr) 1624. 1598. 1577. 1498 cm-l; IH NMR (CDClj),9.6 - 9.3 (br I, IH: &O 
uchxngeablc). 8.53 (s. IH). 7.16 (s. 1H). 4.03 (s. 3H). 3.96 (5 3H). 3.75 (d of I. rppun u q. I = 6.4 Hz 2H; collapses 
to t. J = 6.9 Hz upon h0 crchang). 278 (s. 3H). 1.9 - 1.2 (m. 4H). 0.98 (t. I - 6.7 Hz. 3H); LRMS (DCI). m/z (crl. 
mt.). 320 (MH+. 100). 290 (34). 

And Calal. for C16H21N~04: C. 60.18; H. 6.63; N. 13.16. Found: C. 60.41; H. 6.92; h’. 13.15. 

3-Beazylrmino-6,7-dimc(hoxy-l-~thyl-~nitroi~uinolint (SC). Following rhc method described rbow for 
9h. compound 9c wu obtained in 69% y~ld fmm losylrte 8 and bcnzylxmme as M onnp solxl. mp &l&241 OC; IR (KBr) 
1617. 1587. 1519. 1503 cm*l; IH NMR (CDCI3) b9.7 _ 9.4 (br m. 1H). 8.50 (I. 1H). 7.4 - 7.2 (m. 5H), 7.17 (s. IH). 
4.96 (dl = 6.0 Hz. 2H). 4.02 (s. 3W. 3.95 (5. 3H). 2.78 (s. 3H-k LRMS (DCI), m/r (reJ. ia). 354 (Ml+. 100). 

Anxl. Cakd. for CIPHIPN& C. 64.38; H. 5.42; N. 11.89. Found: C. 64.03: H. 5.47; N. 11.75. 

6,7-DiracIboxy-3-[2-(3,4-dim~tboxypb~nyl)etbylJ~mla~l-methyl-4.nitroi~~lnoline (9d). To I mixture 
of tosylxtc 8 (I.00 g, 2.39 nrad) in ~luene (50 mL) wex addal 2-(3Mimetboxyphenyl)ethylarrkne (I .61 ml. 1.5 q) xrxi 
uiethylunme ( I .3 ml.. 4 q). xnd the nsulting mixmre wxs hulcd 10 tiux WI&T a timen xrmosprWn for 12 hours. llte 
UuxnlE wxs cooled 10 room rmperurnz enparted under reduced pressa. xnd purikl by column chrun~qpaphy on 
vlicr gel with rnethykne &&de as duau u) give 0.93 g (91%) of&e pmduct xx M uange solid. mp IW I82 “C; IR (KBr) 
1588. 1512 cm-l; ‘H NMR (CDCl,) s9.49 (a 1, 1H). 8.59 (s. IH). 7.23 (s. IH). 6.85 - 6.80 (m. 3H). 4.07 (s. 3H). 4.02 
(1.1 = 7.0 Hz. 2l-k 4.01 (s. 3H). 3.91 (s, 3H). 3.86 (s. 3W,. 2.99 (1. J = 7.0 HG 2H). 2.82 (s. 3H); LRMS @Cl). m/z 
(rd. inr). 428 (MH+. 100). 259 (20). 

Anxl. Calcd for CnH2SN#g: C 61.82; H. 5.90; N. 9.83. Found: C. 61.55; H. 5.63; N. 9.63. 

6,7-Dimcthoxy-3-[Z-(dimetby~~i~~thyl]~mino-l-m~thyl-4-nitroi~quio~ne (PC). Following 0~ method 
dctibed xbovC for 9b. Compwnd k was Obthd In 88% yield fran roSylale 8 UK! 2-(dia~thylxmino)elhylamine xs M 

onnge sold. nrp 218-219 “C IR O<Br) 1618. 1590. 1524. 1504 cm.‘; IH NMR (CDCl3) 69.7. 9.4 (br m, IH). 8.50(s, 
IH). 7.15 (s, IH). 4.03 (s. 3H). 3.96 (L 3H). 3.82 (1, J = 6.3 Hr. 2H). 2.79 (s. 3H). 2.60 (1. / - 6.3 Hz. 2H). 2.33 (s. 
6H); LRh4S (W). m/z (rd. ins). 335 (MH+. 100). 

Anal. C&d fa C16HaN404: C. 57.47; H. 6.63; N. 16.76. Found: C. 57.31; H. 6.68; N. 16.45. 

6,7-Dirmtboxy-l-mctbyl-4-oltro-3-(2-propyl~mi~o)i~qul~lin~ (90. Iso~ylxmine wu added in pcmions 
(5x2~~~eQ)~~~odrys~r~~slurryoftosyku8(2.58.6mmd)in~luart(1U)mL)~ichwrshuted 
under reflux. After cooling to mom tempcrxUe. the mixture was evrpor~d and the residue purifnd by COIUOUI 
chmoutogmphy On Sib @ widl IIlUhykYbC Chbridc U ChJCar 10 @C I .75 g (95%) of fk podn W a.~ ,” mange powder, 
mp 219-220 “C; JR WBr) 1587 an-l; IH NMR (CDClj) 69.38 (br d, IH). 8.59 (s. IH). 7.21 (s. IH). 4.72 (m. 1~). 4.06 
(s. 3H). 3.99 0. 3H), 2.80 (1. 3H). 1.35 (d. I - 6.0 Hr, 6H); LRMS @cl). m/r (RI. inr.). 306 (MH+. 100). 

Anxl. Cdai for CI~H~&O~I/~H$I: C. 58.15: H. 6.34; N. 13.56. Found: C. 58.05; H. 6.43; N. 13.44. 
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3-I2-(S-Dietbyl~mino)peotyl]rmino-6,7-dimethory.l-nethyt-4-nitroiroquinoline (91). Following the 
mahod~bad~cfor96unngt-~S~yl~npmuIhe~~~wuokuncdu~aruye 
tidin798yidd. mp8S-~oC;IRO(Br)1S88.1Sl3cm-~;~HNMR(~3),9.41(d./-9Hr.1H).8.b0(r1H). 
7.21 (I. 1H), 4.70 (m. 1H). 4.06 (s. 3W. 3.99 (I. 3H). 2.79 (I. 3H). 2.50 (q. I - 7.2 Hr. 4H). 2.51 - 2.43 (III, 2H). 
1.72 - 1.62 (m. w). 1.62 _ 1.52 (m. W). 1.32 (4 / - 6.5 Hr 3H). 1.00 (t, / - 71 Hz. 3H); LRMS @Cl), rdr (rel. inr). 
405 @at+. 100). 

AM. CxM. for C21H~N404: C. 62.35; H. 7.97; N. 13.85. Found: C. 62.20. H. 8.05; N. 13.62. 

+I(I-&nxyl)-l-plpcrid~~lx~~~6,7-dirwthoxy~l-rmtbyl-l-oit~ui~iac (9b). Following the method 
desCnbal xbove fa W using 4-xmin* I-knxylpipridinc IS the u&e_ annppMd 9b was obtxincd xx xo amange xdid in 
83% yield mp 188-189 ‘C; IR o(Br) 1615, 1589. 1525. I504 cm-l; IH NMR (CDClj) 89.4 (Ix d, IH-). 8.53 (I, 1H). 
7.4 _ 7.2 (m. SW. 7.15 (s. 1HX 4.6 - 4.2 (m. ll?),. 4.02 (s, 3H). 3.9s (s. 3H). 3.52 (s. 2H). 3.1 - 1.5 (m. 8H). 2.71 (s. 
3H); LRMS 0, I& (A. inI.). 436 (M+. 20x 418 PS), 401 (65). 172 (100). 

Aad Calal. for C24H2gN404: C. 66.04; H, 6.47; N. 12.84. Faund: C. 66.12; H. 6.43; N. 1154. 

6,7-Dlactbory-l-mctbyl-4-oitro-3-phe~ylo~nei~qui~li~e (91). To a mixfure of laylate 8 (3.00 g, 7.17 
~l)inDdoerre(l00mL)wuddsdmcxaudnilinc(8mL),rd tbclVsallti&lg mixnlrcwubarsdcrcflrnulxkrr 
niuogcnamoql&efcx24~ TbemixM8wuwokdtomaneunpaatIlreMd~~lbc~tBuwUruhai 
withmabykacdt&xidc. Thccanbinad~ilmacrrcrrenpontcdIlldaraduosdprrcaur,ud~hc~wrrby 
col~c~yonrilicx~vrithmcrh~~c~uc~tto~vrl.83g~S%)ofIbepodvnum~p 
solid mp 20@201 “C; IR (KBr) 1589. 1574. 1507, 1497. 1482 cm-l; IH NhU (CDCl$68.36 (s, IH), 7.8 - 7.2 (m. 7H). 
4.04 (L 3W. 3.99 (s. 3H). 2.77 (9. 3H); LRMS 0. m/t (Tel. bL). 340 (MH+. 100). 

Anxl M. fa ClgH17Nflr: C. 63.71; H. 5.05; N, 12.38. Fonnd: C. 63.78; H, 5.06; N. 12.07. 

6,7-Dimetbory-3-(N~N-dimetbyl)xmino-l-~tbyl~-aitroix~ainolioe (9j). An cxceu of 40% qucous 
dimtchy~(l.lmL.4aq)wudQdootay~g(1.00g.239mmd)1IIdutnc(~O)~~brmirrurrwu~ 
un&rMh1afw8boun. The ~wulhenaodad,wubadwillNH~(2x75ml).~tk~t~wuQied 
(h4gso4)uldlbcsolnmwaswporaEdunderraiucaiputurr. TboluidwwUpwi!MbyaAlmn~yon 
siliag~wirhmcrhykncchloridcudKelutntbopmvidc9)(0.69g.~)Irrrrdrdid: mp17(r171°CIR(KBr)1611. 
1W. 1504 cm-l; IH NMR (CDClj) 67.68 (s. 1H). 7.12 (I, 1H). 4.00 (s, 3Hj. 3.96 (s. 3H). 3.12 (L 6x), 2.76 (L 3HI 
LRMS @Cl). ml2 (rd. in!.). 292 (MH+. 100). 

hnrl. W. far Cl4Hl7Nj04: C, 57.72; H, 5.118; N. 14.42. Found: C, 57.91; H. 5.87; N. 14.20. 

3-(N~-Dietbyl)rmino-6,7-dimetboxy-l-mcthyl4-~ltroiroqa~ooli~e (PL). Following the method dacribed 
rbonfa9b.compouad91rwuobpinodia998yield~~ttcguddiabyLmirrurred-orurfcrdidmp130131 
“C; W (KBr) 1624, 1576. 1513. 1490 cm-t; tH NMR (CDCl3) b7.46 (s. 1H’). 7.11 (s. IH). 399 (a, 3W. 3.96 (s, 3H). 
3.48 (q, I = 7.0 & 4H-). 2.75 (s. 3H), 1.19 (1. J = 7.0 Hz, 6H); LRMS (DCI). m/z (rcL ins). 320 (MH*. 100X 258 (20). 

AnaL Cakd. fa C&i21N304: C. 60.18; H. 6.63; N. 13.16. Found: C. 59.83; H. 6.67; N. lt84. 

6,7-Dimcthory-3-~N-(2-dimethylxmino)ethyl-~~thyl]xmin~l-m~byl-4-nitr~~oi~ollne (91). Following 
the method described above for 9d using 1.1 q NPI’-di~lhyl-N-erhyklhyknediMine as Iht armne. canpound 9! wu 
obtained as an mange solid in 75% yield, mp 81-82 “C; IR (KBr) 1625. lSg2. 1513. 1489 cm-l; IH NMR (CDCl3) (7.41 
(s. lH), 7.12 (I, 1W. 3.96 (s. 6H). 3.8 - 3.5 (m. 2H). 3.40 (q. J - 7.0 Hz 2H). 2.75 (s. 3H). 2.7 - 2.4 (m. 2H). 2.27 (I. 
6H), 1.19 (r J - 7.0 Hz. 3H); LRMS @Cl-). m/r (EL im). 363 (MH+, 100). 

Anal. Calal. for ClgHd404: C. 59.65; H, 7.23; N. 15.46. Found: C. 59.7Q H. 7.35; N. 15.11. 

6,7-Di~thory-3-[4-(4-fluorobenxoyl)piperidin-l-ylJ-l-metbyl-4-nitrol~qm~noliae (9m). Following the 
mahod detibal xbove for W using 4-(4-fl1~~mbc1wyl)pi~ (I .S aq) and 8 eq of uiahylarmne. axnpowd MI was 
obtained as an omnge solid in 92% yield. np 193-195 “C; 1R (ICBr) 1685. 1621. 1600. 1575. 1505. 1485 awl; IH NMR 
(CDCI3) 88.01 (&I. I] - 8.9 Hz, J2 - 5.4 Hz, 2H). 7.54 (s, 1H). 7.19 (s. 1H). 7.15 (d. 8.7 Hz. 2H), 4.08 -.3.95 (IG W). 
4.02 (s. 3H). 4.00 (s. 3H). 3.55 - 3.45 (tn. 1H). 3.28 - 3.19 (m. 2J.i). 2.79 (s. 3H). 1.98 - 1.88 (m 4HX LRMS @CD. 
m/z (rd. ins), 454 (MH+. 100). 

ANL CalaL for CuH24FN3Oj: C. 63.57; H. 5.33; N. 9.27; F. 4.19. Found: C 63.30; H. 5.33; N. 9.13; F. 4.21. 

6,7-Dimetboxy-l-methyl-4-nitro-3-[(4-phenyl)piperxzIn-l-ylJixoquinollne (On). An excess of I-phcnyl- 
pipendnc(1.14mL3eq)cwurddcd*,rsrinrds~ofMylro8(1.00~2.39mwl)inrduem(U)mL)mdIhemixarrr 
was hated under rcflux overnight. After cooling to mom temperam. a precipiw (ida~tifiad as ~yk salt of I-phcnyl- 
pipcruinc) was removed by filtration. and IJK resulting filmu was cvapontai under reduced prruurc and purifkd by 
column chromatography on silica gel with mahylenc chbri& as duent ID give 0.78 g (80%) ofcanpound 9a as a -gc 
pow&~. mp 179-181 ‘C; IR (KBr) 1625. 1590. 1582. 1509. 1497. an-l; IH NMR (CDCl3) 87.43 (s. 1Hl. 7.3 - 7.1 (m 
2H), 7.14 (s. III). 7.0 . 6.8 (m. 3H). 4.a) (I. 3H). 3.98 (s. 3H). 3.66 (t. I = 5 Hz. 4H). 3.28 (I. J - 5 Hz. 4H). 278 (s 
3H); LRMS @Cl). m/r (rd. int.). 409 (MH+. loo). 

AnaL Cal& fa C~H~N404.1/4H20: C. 63.99; H. 5.98; N. 13.57. Found: C. 63.99: H. 6.17; N. 13.30. 

6.7-Dimethoxy-l-methyI-3-[N-metbyl-N-phtnllrmino~-4-nitroisoquinollne (9o). Following the method 
dcscribtd abow for 9b using 10 q of N-rrx&ylaniline u the amine. compaud 9o was obtained in 85% yield u xn aanp 
Iold mp 182-184 T: 1R (KBr) 1618. 1600. 1585. 1564. 1520. 1511. 1501. 149Ocm-1; tH NMR (CDO3)#7.4 - 7.1 (m, 
2H). 7.20 (s. IH). 7.14 (s. IH), 7.1 - 6.8 (m. 3H). 4.01 (I, 3H). 3.95 (s. 3H). 3.57 (s. 3H). 2.87 (s. 3HX LRMS @Cl). 
mJn/r (rel. im.), 354 (MH+. 100). 

An& C&d. for CI~HI~NJO~: C. 64.58; H. 5.42; N. 11.89. Found: C. 64.M; H, 5.a N. 11.49. 

6,7-Dimethory-+bydraxino-I-metbyl-4-nitroixoquinotlne (9~). Following lc method dcsaibed above fa 9b. 
compound 9p wxs obuined in 30% pcld from tosylrtc 8 and hydnzinc as an mange solid mp 198- 199 ‘C @cc); IR O(Br) 
1617. 1576. 1562. 1514 cm-l; IH NMR (DMSO-d6) b8.48 (s. 1H). 7.37 (s. 1H). 3.89 (s. 6H). 3.28 (br I; &O 
exchangeable). 2.81 (s. 310; LRMS (DCI). m/z (ml. int.). 279 (MH+. 100). 249 (60). 219 (35). 

An&l. C&d. for CI2~fl4?‘,404.1/4H20: C. 50.47; H. 5.17; N. 19.81. Found: C. 51.03; H. 5.23; N. 19.74. 
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4-Ad~~6,7-tl~~xy-I-mctbyt-3-(tpropyt~lalno)l~q~in~l~e (lb). Niooiaquinolim W (1.65 g. S.40 
nraol)wu~sdinmcQnol(200mL)wi~l~~~oclurbat0.60~ar~ -4Oprifl 
hydrolafa8bwlx ~~sDmmDvcthe~rt.Ihcco~I~cvrpmradradarrducod~udIhc 
tiWp=itkdby*ollpC~ yoasiliagdwirb98:2mabykne~asdamtmpwidr 
1.24~($3%)dtbepia&ctirryctb*Lbqscnrdid: mp95-99T(da);~Rr) 1637.1W.1590.1574.1506.1a87 
cm-l; 1H NMR &XXI 
3.6 - 3.2 @r s, w). 2 r3 

) 87.12 (s, 1H). 6.85 (s. IH). 4-2 - 4.1 (ID, Ill). 4.1 - 3.7 (tu r. lfi),, 4.01 (a ur). 3.98 (s. 3H). 
(s, 3H). 123 (4 J - 6.2 Hz 6HX LRMS (XII. rdz (A. Ln). 276’W’. 100). 

AJI& C&d. la Cl~INfi.lH Hfi C 64.38; K 7.74; N. lS.01. Foun& C 64.24; K 7.95; N. 14.72. 

4-Amlaod,7-dirtLo~y-l-~yl-~yl~d~rlndirr (lob). NiaGloqllimuac oi (1.80 g, 5.30 almol) 
was hydmgcowd in ~~mL)wi~l108prlldl~oncpbocl(0.60~)urmarmpaurm unda 40 pug 
hyboFofor4bom hfm~~~eIhcapl~.Ihero~wu~uda~~mdrhc 
~urwu~irrrrr9odvirhcdwra,pmvik1.61g(88%)oiIbcploQcIur~~: op19&202~c;lR(KB1)1625. 
1604,159O. 1580.1570.1512.1502,1$90.1475 an-l; IH NMR (CDQ) 872 - 7.0& 4H). 6.9 - 6.6 (III, 3HI 5.97 (br 
s. IH), 4.06 (s. ar). 3.9 - 3.4 (lx s, ZH). 275 (s, 3H); LRMS (DCS). mlz (reL W. 310 WH+. 100). 

Anal. C&l. far CleHIfl,@.l/4 Hfl: C 68.88; H. 6.26; N. 13.39. Fa& C. 68.75; H. 6.13; N. 13.12. 

4-Amlno-6,7-dimrthory-3-(ff~-dim~tbyl)~mioo-l-~tbyli~oq~~~~~~~ (I&). Folkwiag the method 
~babrbovebr1ob,ni~~~)(2.03g.6.41mmd)un,rtducado~~ 1.44g(7!%)ofletur~aish 
yellow mlid: q~ 164-165 oc; IR (KRr) 1627. 1586. 1574 carI; lH NMR (CDCty)67.12 (s, 1H). 6.91 (s. 1H). 4.2 _ 3.9 
(Ix s. 2H). 3.98 (s. 6H). 2.76 (s, 9H); LRMS @Cl). m/z (A. in;.). 262 (MH+. 80). 2.61 (M+. 100). 

Anal. C&d. kr Ct4Ht9N3@: C. 64.35; H. 7.33; N. 16.08. Found: C 63.98; H. 7.46; N. 15.73. 

4-[(N-Arrtyl)~mtao)~(,7~i~boxy-~[(~,~-d~m~th~~ioo]-l-~byl~~i~ (110). AC@ chloride 
(0.03 a& 1.1 q) wr aMal (D l sdrrad solution of 1Oc (0.09 I, 0.34 aYW ud Irielbykniac (0.06 mL, I.2 q) in 
aAIylaaechkxa(5mL). TbrmAutiaIwuIhcagulIlyIcfluxcdun&?rmuogm~far3boun. Theruuitiag 
drrtiarMl~Ibrea~h~~d~,el~~~lhmethy~chhride.~drmctimrri~mrarirJaR~O.4 
(98!2mahykae~)rm~udNIponrsdanIkr~plaam -M0aiuloflhcnAilJcwilh 
c&u gave 118 (0.07 g. 67%) (s M dublr mAid; mp 158 “C (amku.). 167.I68 ‘C; fR (lCJtr) kUO.l5OOcm-I; IH NMR 
(CDCl3) 67.U (L IH), 70 (s. 0.W). 6.92 (s. UT). 6.79 (I, 0.X). 4.00 (s. 3H). 3.99 (s. 3HL 3.03 (L 3H). 2.86 (s. 3H). 
2.80 (I, 3H). 2.37 (a, 3H); LRMS 0, aVz (rd. in!.). 304 (MH+. RIO). 

Anal. C&xi. la QHaN303: C, 63.35; H. 6.98; N. l-3.85. Found: C, 63% H. 7.u; N. 13.88. 

4-Il-(3-r-Batyl)urcido]-6,7-dim~boxy-l-mrtbyl-3-phenyl~minois~ulnolin~ (lib). To a solution of lob 
(050 g. I .60 mmol) in mclbyknc chloride (25 mL) was added n-burylisocyanrlt (0.22 I& I .2 q), and ~hc ItsuIting 
mixnnrwuhutedundcrrrfluxinrni~~fa12houn. Tbc mctionmixnmcwasthcnpti&ibycduw 
chmnalbgnphy on silu gel with I gdieat clurion fm merhyk~~ chbridc to 98:2 amhyknc chMd&ncdmnol to provide 
0.33 g (50%) of una llb u I prlc yellow solid; mp 194-l% “C (coalesces & molidifics). >375 ‘C (dcc); IR (KBr) 1621. 
1602. 1574. 1499 cm-l; IH NMR (CDCI3) 67.6 . 7.5 (m. 2H). 7.4 - 7.1 (m. 2H). 7.1 - 6.8 (In 4H). 6.50 (br s. 1H). 
4.95 - 4.65 (br I. 1H). 3.90 (I. 3H). 3.82 (s. 3H). 3.25 - 2.95 (m, 2H). 2.70 (s. 3H). 1.4 - 1.0 (m. 411). 0.76 (I. J = 6 Hz. 
3W; LRMS (DCI). mlz (nl. int.). 409 (MH+. 100). 

Anti. C&d. forCUH+J403: C. 67.63; H. 6.91; N. 13.72. Found: C. 67.85; H. 7.15; N. 13.78. 

4-[1-(3-r-Botyl)arcido)-6,7-dimetho~y-3-(~~-di~byl)~~~J-#tbyl~~lndinr (11~). To I AuIion 
of 10~ (0.45 1. 1.72 mmol) in amhyknc chlai& (2.5 mL) was addsd r-bucylisocyume (0.23 ml,. 1.2 q). and I!K muking 
~nnrwuhuod~rrilwrinraiogenumnp~f~48houn. ThenrtioaQlulurcwunl~~hcfnDtwas 
evrponlcd undcrrcducedpmsurc,lad~he~iduc wuui~un~cdwi~he~k~opmvi& qSZg(848)ofurca 1 Jcrsr 
cobrkss solid; mp 22S2.26 “c; IR (KBr) 1632. 1625. 1575 an-l; IH NMR @h4SO-&) (7.30 (br s. IH). 7.08 (I, IH), 
6.85 (a. 1H). 6.15 - 6.00 (br t, 1H)i). 3.81 (c. 3H). 3.75 (s. 3H). 3.U (s. 3H). 3.1 - 29 (m. 2H). 2.80 (s. 6H). 1.5 - 1.1 
On. 4li). 0.86 (I. J = 6 Hz, 3H); LRMS (DCI). m/z (rcL int.). 361 (MH+, 100). 

Anal. Calal. for CI9HaN&: C. 63.31; H. 7.83; N. 15.54. Found: C. 63.66; H. 8.02; N, 15.48. 

4-Il_(3-Allyl)urcibol-6,7-dlanthory-l-nrtbyl-~ph~yl~ml~~ai~~~~ (lid). Allylrsaymrtc (0.15 mL. 
1.1q)wrrddeds~rrolotionoll~(O.~~l.6nrmol)mmabylwchbridt~~)~dKraix~wu~~ 
rrflux In I runugcn rrmorphuc for 3 dry& Ihc pltcipiwr which famad was calbccad by filara;ar and washed with 
mtth~lu~ cbti &I DCO~ 0.U P (698) of u~u lid u I C&J&S, dd; mp S-370 Oc (dbc); IR (KBrl 1635. 1610. 
1575.cm-I; IH NMR @MSO-&),?.ti (; Ifi-). 7.83 (5. IH). 7.49 (4 J - 7.8 l& ZH). 7.2.8 &,. lh, 7.21 (tid, lippM ,; 
I. J - 7.6 Hz. 2HX 7.19 Is. lH). 6.82 (L J = 7.3 Hz. IH). 6.48 (k I. lH1. 5.% - S.84 (m IH). 5.20 I&l. I, I 17.3 Hz. 
I2 = 1.6 Ha- IHj;5.06 (dd, J;-= 10.4. & J2 - I.6 Hi IH). j.91 -(s. ji+)o, 3.88 (s. 3ifj. 3.i< (m. 2H). 2.76 (I. 3H): 
LRMS @Cl). mh (A. int.). 393 (Ml+. 40), 233 (100). 

And UaJ. for COHEN&: C. 67.33; H, 6.16; N. 14.28. Faud: C. 67.31; H. 6.17; N. 14.05. 

4-[l-(3-Allyl)urcldo)-6,7-dimetho~~3-(~~-dimethyl)~mino-l-~tbyliao~lnoline (llr). Following Ihe 
method described above for lid usiq compound 1Oc u the Univac. unx IJr vu obainal in 71% yield u a colaless 
soldid; mp 238-240 ‘C (amkr). 258-264 ‘C (dcc). lR (KBr) 1625. 1575 cm-I; IH NMR (CDCl3) 67.14 (s. IH-). 7.11 (s. 
IH), 6.04 (br s. lli). 6.86 - 6.74 (m, 1W. 5.12 - S.00 (m. 2H). 4.92 (br I. 1H). 4.00 (s. 3H). 3.98 (s. 3H). 3.86 - 3.80 
(III. 2H). 3.02 (s. 6H). 2.79 (s. 3H); LRMS (Do. m/r (ICI. ~JIL), 345 (MH+. 100). 

Anal. CJM. faC&iaN&: C.62.77; H. 7.02; N. 16.27. Found: C. 62.43; H. 6.93; N. 15.W. 

3-(~-Butylthio)-6,7-dimetJwxy-l-metbyI-4-nitroiaoqui~otinc (12). n-Buunelhiol (0.78 II& 3 q). aiechylamim 
(0.67 mL. 2 q) and potassium urboaroe (1.32g,4eq)waeddrdtorstirrad~~oCtcnyluU(l.00g.2.39mmd) 
in 1ducnc (50 mL) ud Ibe mixrun? was huIul ulxkx Itflux for 3 days. The IIlixIuK wu cookd IO rmnn ICmpennur. 

filmrd.udrhesolidr~vrrhedtifh~ylcnechlolidc. lxcfllImaw8scvapcnudllndcrKduadplusurcMdIhc 
residue was pWiIicd by CduIInl cv hy on silica gel witJ~ mrrhylenc chlondc u rhe eluent to plwi& 12 (0.59 g, 
73%) as I yellow solid: mp 13(1132 T; lR (KBr) 1622, 1562. 1U7 cm-l: IH NMR (CDCl3) 67.44 (s. IH). 7.17 (s, IH). 
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4.01 (5. 3H). 3.99 (s. 3H). 3.26 (1. I = 7.2 Hr. 2H). 2.86 (L 3H). 1.9 - 1.2, (m. 4&t). 0.95 (1. J - 6.7 Hz, 3H); LRMS 
@Cl). ml2 (rd. IlIl.). 337 +lH+. loo), 3u7 (W). 

ANI. C&d. for C~&I$‘+O& C. 57.13; H. 5.99; N. 8.33; S. 9.53. Feud C. M92: H. 6.15; N. 8.21; S. 9.48. 

3-Bcntylory-6,7-dimcthoxy-l-methyl-4-oitrol~oqu~a~lne (13). A mixauc of uxylate I (1.00 g. 2.39 rnmol) 
udtric~ylunim(O.67mL.2aq)in~ylllcohd(3omL)wrsbuledro14ooCfor48~ The rculionmixlurcwas 
evrpanledundtrnduced~udcmrpaudl3wuobuincd(0.0)g.4%yirld)homIheraibcrfaMfulcdumn 
cmpphy on silica gel with methykn chloride IS cluem. mp 212-214 “C, IR (KBr) 1574. 1518 cm-l: IH NMR 
(CDCI3) 87.50 (d. J = 7.5 Hz, W). 7.38 (I. J - 7.5 Hz 2H). 7.31 - 7.26 (rn, 1H). 7.19 (s. IH). 7.11 (1. 1H). S.61 (s. 
2H). 4.02 (s. 3H). 4.00 (8. 3H). 2.87 (L 3H); LRMS (DCI). dz (ml. int.). 355 (MH+. 100). 

Ad. C&xi. fa CI~HI~N&IRH# C. 6280. H. S.27; N. 7.71. poond: C 62.80, H. 4.87; N. 7.62 

7,B-Dlmetbory-2~(4-mc(hoxypbenyl)-S-methyl-3-(2-propyl)-3~-imld~~o[S,4-c~laoqul~ollne (14r). A 
mir~d~lOI(O.W)g,l.82mmol)udp-mi~dr(O.ZJmL.I.lee)intduaw(~mL)wuberpedaorrflwr 
wiIhlxouopkwrtarcmovalfor3dryr. Tbercutilm&xnlfe wascookd~oltaxnlaqcn~lo%prlldiumon~ 
(0.06g) WY11 added. and the Kesuldng mixlure WU healal to renux foe UI Ukliticmul2 dlys. Tbc paUulium al c&on VU 
rrmmcdvir~tion,~hcfilarDwrrevlpmladundcrrrducadp#nnr.udIherrdQtwu~ituledwilhechau,pwide 
0.558 (77%) of compound 14a as I UC- sdid. mp 206208 “c; IR (lCBr) 1611. 15mo. 1527. 1512. 1491. 1462 cm-‘; 
IH NMR (CDCl3) 87.84 (1. 1H). 7.56 (4 I - 8.8 Hz. 2H). 7.33 (8. IH). 6.99 (4 / - 8.8 Hz, 2H). 4.76 (a+. J - 6.7 
Hz IH). 4.05 (s. 3H). 4.01 (L 3H). 3.85 0, 3H). 2.95 (I. 3H). 1.7s (4 J = 6.7 Hz. 6H’); LRMS (DCI). mlr (rel. im.). 
392 (MH+. 100). 

Anal. C&xi. for CuHaNfi: C. 70.57; Ii, 6.44; N. 10.73. Found: C. 70.22; H. 6.32; N. 10.36. 

7,ll-DLmtbory~2-(4-methoxypbenyl)-S-~byl-~~~yl.3~~mld~~[S~-c)l~ulnollae (lib). A mixhlfe 
of amine lob (0.40 8.139 mmol) and p-tiddehybc (0.17 aL, 1 eq) ia lduum (25 mL) was hated D rrflux unfkr 
niuogalwith~ wrurrulxMlfor5&y¶. Tk nrrioamirfurcvrrcodcdtomarlrhxnpamre. 1o%paUiumon 
urbal(o.os)wUaddaJ.Mdlhercsuhingmixfure wrshataitorefhuundcrui~nfarurddioimll2hourx Thebot 
~onmixrurrwuhl~lhrougcelir~tbcprciplurc~formtdupoacodingwucdbcPd~filrnrionto 
prwide0.108(186)oicompound1lbuMo(i-~ocIdd An&dliipionrlo.1ogofpKcipiwcvuobtGKdbydditial 
of ether H) the fiJmu (tofal yield 0.20 8.36%). mp 266268 ‘c. IR (KBr) 1625, 1603. 1581. 1524. 1512, 1489 an-l; 
IH NMR (CDCl3) (7.95 (s. 1H). 7.8 - 7.1 (m. 8H). 6.82 (4 J - 8.8 Hz, W). 4.12 (L 3H). 4.02 (s. 3H). 3.79 (s. 3H). 
2.99 (s, 3H); LRMS @CT). dr (rel. int). 426 (MH+. 100). 

And. Cakd. for C~HUNJOJ: C. 73.40, H. 5.45; N. 9.88. Found: C. 73.25; H, 5.40. N. 9.41. 
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