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Abstract: 2,SPyridincdicarhoxamidcs 1 and 2, 5-bromo-Spyridinecarboxamide 7 and 
Shydroxy-2.5.pyridincdicarboxamide 9 undergo 1,4-addition with Grignard reagents to 
give the 2,4,5- or 3,4,5- and 2,3,4,Ssubstitutcd pyridines 3-6, 8 and 10 after oxidation 
with NCS or oxygen. After selective transformation of amides 5 and 8 to carbamates 17 
and 19, a modified intramolecular Goldberg amide arylation furnishes the&carbolines 
22 and 24 in good yields. 

Highly substituted 4-arylpyridine structures are present in a large number of naturally and unnaturally 

occurring substances with interesting pharmacological activities. For instance some &carholine-3- 

carboxylatesl show anticonvulsivc and anxiolytic properties. Also noteworthy is the antitumor and antiviral 
activity of lavcndamycin’. 3 and strcptonigrin alkaloids.” Consequently thcsc molecules have been subject to 

numerous synthetic efforts. Most approaches arc based on dc novo construction of the pyridine ring either by 

thermolysis of 3-(2.alkylindol-3-yl)-2-azidoacrylates,5 aza Wittig reaction of 3-(indol-3-yl)-2-iminopl~osph~~- 

ranoacrylates with aldehydcs, h Bischler-Napieralski-. Pictet-Spengler-, Knoevenagel-Stobbe reaction’-10 or by 

[4+2] cycloaddition ofelcctron deficient 1,2,4-triarines with cnamincs I1 followed, if necessary, by oxidation of 

di- and tetrahydro7~-carh01illes. nitrcne insertion or palladium(O)-promoted closure of the pyrrole ring. 

Recently a convergent route to &arholines and strcptonlgrln analogues via cross-coupling of 3-fluoro-4-io- 

dopyridines and 2-pivaloylaminophcnylboronic acid dcri\;atcs and acid mediated ring closure under relatively 

harsh conditions has heen rcportcd. IX I3 but to the hcst 01‘ OUI- knowlcdcc there is no example for the synthesis c 
of a.&carboline via 1,3-dihydropyridilic chemistry. WC now report the rapid construction of 2,4.5-. 3,4.5- and 

2.3.3.5~substituted pyridincs by I ,-l-addition reaction of pyridinccarboxamidcs and the rcgiosclcctivc 
transformation to aminopyrldmcs and,/j-carbolines. 
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Results and Discussion 

I,4Addition of Grigrzard reagents to pyridinecarboxamides 
Pyridines with electron withdrawing suhstituents (e.g. COR, CO2R. CN, NO2, CONR1R2) in 3- or better 

m 3- and S-position arc known to form dihydropyridines on treatment with complex metal hydrides and 
carhanions.14. 15 Among the reactions which proceed without prior quaternization of the pyridinc nitrogen arc 

the addition of Grignard or lithium reagents t<, 3-(4,4-dimethyloxazolin-2-yl)pyridinet6 and the addition of 

lithium rcagcnts to I+phcnyl-3-pyridinecarhoxamide. 17 Previously wc have described the synthesis ol‘ 

symmetrical and unsymmetrical 2,5-pyridinedicarboxamides by addition of excess dimethylaluminumamide or 

controlled addition 01‘ two difl‘crcnt dimcthyl- or mcthylchloroaluminumamidcs with or without intermediate 
workup (c. g. amide 1 in 9X% yield and amide 2 in 92% yield. both in a one pot proccdure).lg As WC found 

now, the addition ol’ ethyl- and phcnylmagncsium hromidc to amide 1 resulted in the clean formation of a 

single product along with ~~~~cl~angcd material. .4ttcmpts to oxidize the dihydropyridines after aqueous workup 

with air or MnOz in CH?Cl2 f‘ailcd. hut quenching of the mixture with a slight excess of MeOH and oxidation 

with NCS smoothly I’umishes the pyridines 3 and 4. For synthetic purposes amide 2 was used which gave the 

dihydropyridines 5 and 6 in a quantitative cxothermic reaction. even with an ortho suhstitutcd arylmagnesium 

hromidc. As confirmed by 1 H NMR analysis of the pyridincs 3-6, 4-addition has occurred exclusively in all 

cast’s (Schcmc 1. Tahlc I ). 

1. R’MgBrI THF 

2. M&H/ 0 ‘C 
3. NC% 0 ‘C 

COh-H’Bu CONH’Bu 

1. 2 3-6 

Scheme 1 

Table 1. 1 ,-l-Addition of Grlgnard Reagents to 2.5.Pyridinedicarhoxamides 1 and 2 

compd RI 

1 CONHtBu 

1 CONHtBu 
2 CONHMe 

2 CONHMc 

R2 (eq. R2MgBr) 

Et (5.0) 

Ph (5.3) 
3-anisyl (5.5) 

Zanisyl (6.2) 

conditions 

8 h/ r.t. 

2 h/ rellux 
2 II/ r.t. 

4 1~ rs. 

product yield% 

3 70 

4 84 
5 97 

6 95 

As a test cast 1‘01. a suhstratc stcrically hindcccd hy two ortho substituents, amide 7, prepared from 

commercially uvailahlc S-hromcr-3-pyridinccarh(~xylic acid, was treated with 3-methoxyphenylmagnesium 

bromide. Oxidation of the dihydropyridinc with NCS gave pyridine 8 in almost quantitative yield. Reaction of 

the l-hydroxy dcrivativc 9. readily available from N’-( 1, I -dimethylcthyl)-N5-phenyl-2,5-pytidinedicarhox- 

amide,‘8 with 3-meth~,xyphcnyllnagnesium bromide resulted in the precipitation of a insoluble polyanionic 
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speck which t‘ormed 3 grwn solution on heating. Aqueous workup and air oxidation gave the desired 4-sub- 

stitutcld pyridine 10 along with tmch;Ingcd material. 

I. 3-alll.\yl-MgHI~ 

7 8 

NHPh 
ok 

I. i-anisyl-MfBI 
OH 2. M&HI 0 ‘C 

3. alI- 

C‘ONH’Ru 7.5 ‘4 

9 

Scl1en1e 2 

Selective transformation oJ2,5-pyidinedicarbcxamides to aminopytidines andj-carbolines 

The diamidcs 5. 6 and 8 wcrc chosen ;IX mt>del compounds. The desired dill‘crentiation of the amide 

groups wu achlevcd with di-tcchutyl dicarhonatci DMAP, t”-?t lvich Icr’t the rrrt-hutylamidc group untouched 

and gave 5a. 6a and 8a. Hydrolysis with I M LiOH in ‘II IF led to the 3-pyridil~ccarboxylic acids 5b. 6b and 8b 

in almost quantitative yield (Schenic 31. 

BOC20/ hEt, 
IIMAPI CHzClz 

* 
v5-vv % 

0 Ar Al- 
l-n LiOH HO,C 

5a. 6a. Xa 5b. fib, Ilb 

Scheme 3 

Curtius rcarrangcment2J 01 the purified pyridinccarhoxylic acids 51, and 6b Iurnishcd carhamatca 11 and 13 

(together with 3 small amount of the amlnopyridine 14). Acidic hydrolysis of 11 and 13 generated the amino- 
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pyridincs 12 and 14, which were diazoiized and treated with sodium azide to give the azides. Thermolysis of 

the azides in xylcne or I ,2-dichlorohenzcne affordeda-carholines in discouragingly low yields (< 15%). 

Sb 
6b 

DPPA/ t-B&H 

(Talk 2) 

11: R’ = 3-OMc 
13: R’ = 2mOMc 

12: R’ = 3-OMc 
14: R’ = 2-OMe 

15: R’ = 3-CONH’Bu 

16: R’ = 5-BI 

Scheme 4 

Table 2. Curtius Rcarrangcment of 4-Aryl-l-pyridinecarboxylic Acids 5b, 6b, 15, 16 

compd R’ R2 R3 conditions product yicld8 

5b 2-CONHtBu H 3-OMc 16 I1 II/ 12 Xl/O 

6b 2-CONHtBu H 2-OMc 16h 13114 6% I1 
15 7-CONHtBu Br 3-OMc 20 h 171 18 471 I8 
16 5-Br Br l-OMc 30 h 19120 6816 

So wc turned to a copper(I)-promoted ring closure in form of a modified intramolecular Goldberg amide 

arylation?j-25 of -t-(2’.hromophcnyl)-3-aminopyridine dcrivates. Acids Sb and 8b were hrominated with 
hexamethylcnetetraminc.HBq 26 and the 4-(6-hromo-?-~nethoxyphenyl)-3-pyridinecarh~)xylic acids 15 and 16 

were obtained rcgiosclcctivrly as proved hy NOE experiments (Scheme 4). Curtius rearrangement gave the N- 

BOC protected aminopyridincs 17 and 19 (together with small amounts of the aminopyridines 18 and 20). 

which were cyclizcd with NaH/ CuI in diglymc to the N-BOC protected or partially deprotccted,P-carbolines 
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21,23 and 24 in almost quantitative yields (Scheme 5). Hydrolysis of the protected,p-carbolines 21 and 23 with 
HCl/ AcOH led to the,p-carholines 22 and 24. Extension of this promising approach to more complex carholinc 

derivatives is under current investigation in our laboratory 

Culi NaH/ diglymc 
IO min r.t. * 

99 c/ 

CuV NaHi diglymc 
2 h 120 “C 

75120 % 

21: R = BOC 
22: R = H 

Me0 
Br 

23: R = BOC 
24: R = H 

Scheme 5 

Experimental 

General Methods. Melting points wcrc ohtainsd on an clcctrothermal melting point apparatus and are 

uncorrcctcd. lH NMR spectra wcrc recorded on a Brukcr AC 300 spcctrometcr (300 MHz) with tetramcthyl- 

silanc as internal standard. IR spectra wcrc dctcrmined on a Brukcr ISS 25 spectrometer. Mass spectra (MS) 
wcrc recorded on a Fisons VG Trio 2. VG Autospec Q or VG ZAB-E (Cs-gun) and a Finnegan TSQ 700 at 70 

eV (EI) unless stated othcrwisc. Elemental analyses wcrc pcriormcd on an Elemental Vario EL apparatus. 

Analytical thin-layer chromatography was performed on Merck silica plates with F-254 indicator. Preparative 
flash chromatography (FC) was pcrformcd with Merck silica gel 60 (23(I-400 mesh). Diglyme and CH2Cl2 

wcrc dried over activated molecular sieves (4 A). THF was distilled from sodium/ henzophenone under argon. 

5-Bromo-3-pyridinecrrboxylic acid was purchased from Aldrich. All reactions involving air-sensitive reagents 

wcrc performed in oven-dried glassware under argon. 

1,4-Addition of Grignard reagents to pyridinecarboxamides. Standard procedure. N2,N5-Bis(l,l- 

dimethylethylj-4-ethyl-2,5-pyridinedicar joxamide (3). To a solution of EtMgBr (prepared from EtBr. SO.00 

mmol, 5.45 g, 3.73 ml and Mg, S5.00 mmol. 1.34 g) in THF (100 ml) at 0 “C was slowly added amide 1 (10.00 
mmol, 2.77 g) in THF (30 ml) and the resulting red mixture was stirred at r.t. for 8 h. After rccooling to 0 ‘C. 

the mixture was quenched with M&H (= 70 mmol. 2.X ml) and solid KS (13.00 mmol, 1.74 g) was added in 

portions. After the mixture was stirred for 2 h at 0 “C, aqueou\ NH?/ NHJCI was added. Extraction with 
CH2Cl2 (5 x 40 ml). drying with N~SOJ. filtration. concentration in vacua, FC (EtOAc/ cyclohexane 1:I) and 

recrystallization from dicthyl cthcr/ pcntanc gave 3 (3. I-l g. 709) as colorless ncedlcs, mp 181-l X2 “C: 
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‘H NMR (CDC13) 6 1.2X (1. 3 H. / = 7.0 H/. CHzCHj), l.4Y (s, IX H, C(CH3)3), (9, 3 H, J = 7.0 Hz, 

CH$ZHq), 5.75 (s. I H. CONH), 7.93 (s. IH, CONH). X.02 (s. I H, Ar), X.37 (s, 1 H, Ar); IR (CHC13) 3427, 

3370, 16hY cm-l: MS it/; (rcl inlcnsity) 305 ( 13. M+). 290 (IO()), 262 (9), 233 (14), 220 (32). 205 (21). Anal. 
C~llcd for C l7H27NjO2: c‘. 66.X5: H, 8.9 I : N, 13.76. Found: C. 66.87; H, X.94; N, 13.52. 

Nz,Ns-Bis( l.l-dimethylethyl)-4-phenyl-2,5-pyridinedicarboxamide (4). To a solution OP PhMgBr 

(prepared I‘rotn PhBr, 53.00 mmol, X.32 g. 5.55 ml and Mg. 60.00 mmol. 1.46 g) in THF (100 ml) at 0 “C was 

alowly added atnidc 1 ( IO.00 mmol. 2.77 gi in ‘I‘HF (30 ml) and the resulting mixture was rctluxed Por 2 h. 

Workup as dcscrihcd above. I‘oll~rwcd hy FC (EtOAc/ cyclohexane 1: I ) and recrystallization from dicthyl cthcr/ 
cyclohcxanc &lvL! 4 (3.97 g, Xl% J as colorlcas nccdlcs. tnp 176-178 “C: IH NMR (CDC13) 6 1.16 (s. 9 H, 

C(CHjij), l.Sl (5. Y H. CICH~)~), 5.17 ts. 1 t-1. CONH), 7.16 (m. 5 H. AI-). 8.01 (s. IH. CONH), 8.13 (s. I H, 

Ar). X.77 (s. I H. Ar): IR (CHCl3) .342X. I662 cm-l: MS UT/: (rel intensity) 353 (21, M+). 33X (IOU), 310 (13), 

2X1 (31). 26X 1131. 253 (19): HRMS (El) calcd l’orC2lH27N302 353.2103. found 353.2091. 

NZ-(l.l-Dimethylethyl)-4-(3-methoxyphenyl)-N5-methyl-2,5-pyridinedicarboxamide (5). To a 

s~~luGun rtl‘ 3-me~hoxyphcnyltn~gii~sium hrotnid~ I prcparcd from 3-methoxybromohenzene, I 10.0 mmol. 20.57 

g. 13.X1 ml and Mg. 120.0 mtnol, 2.Y2 g) in THI’ ( 150 ml) at 0 “C was slowly added amide 2 (20.00 mmol, 
3.70 go in THF (X0 ml) and the reulting mlxturs tiah stirred fat 2 h al r.1. Workup as described ahovc. followed 

hy FC (CH$~I,/ ;Icctonc’ -1: I ) g~lvc 5 (6.63 g. 0 7% ) as a glassy yellow solid: IH NMR (CDC13) 6 1.50 (s, 9 H, 

C(CHjIj), 7.7X (cl. 3 l-1. .I = 5.0 I-IL CONHCffq). 3.X? (s. 3 H, 0CH3), 5.64 (hr. d, I H. CONHCH?), 6.79 (m, 

3 H. Ar). 7.33 (m. 1 H. ,\I-I. X.00 (5. IH, CONHI. X.12 is. 1 H, Ar). X.73 (a. I H. Ar); IR (CHC13) 3438, 3371, 

1665 cm-l: MS ))I/; 1rc1 Intcnsitb) .%I (25, M+), 326 (IO()), 256 (37), 241 (46), I84 (38). Anal. Calcd Ihr 

ClYH23N;Oj: C. 66.X3: H. 6.7’): N, 12.36. Found: C. 66.37: H. 6.75: N, 12.29. 

NZ-(l,l-Di~neth~letl~~l~-4-(2-methoKy~- _ I . 2,Spvridinedicarboxamide (6). To a 

strlutic)n oc ?-lnclh~)xyphenyltn~tgli~siutn hromitlc tprcparcd from 2-tncthoxybromohenzene. 124.0 mmol. 23. I9 
g. 15.26 ml UJ Llg. 135.0 mol. .3.3X g) in TIIF I 150 ml) at 0 C wax slowly added amide 2 (20.00 mtnol, 4.70 

g) 117 THF (X0 trill and the rcsultmg mixture was stir& I‘or 4 h at r.t. Workup as described above, lollowed by 
FC (CH:Cl$ EtOH 12: 1 ) save 6 (6.48 g. YS% ) ;IS ;I giashy \llghtly yellow solid: IH NMR (CDC13) 6 1.5 I (s, 9 

H, C(CHI)J,, 2.71 (tl. i H. .I = 5.0 H/. CONHCHI,, 3.71 (A, 3 H. OCH3). 5.74 (d, 1 H, J = 5.0 Hz, 

CONNCHjI. 6.X6 7.47 tm, 3 H. ~‘\r). X.03 (s, IH. CONH), X.01 ILL 1 II, J = 0.X Hr. AI’). 8.X0 (d. I H. J= 0.X 
HI, Ar); IR (CHCI3) 3-LlX. 3370. 1663 cm I: MS u/; trcl intcnaity) 341 (23, M+). 326 (100). 256 (3X), 241 

150): HRMS (El) calcd l’or Cl~H23N30? 3-!1.17?0, I’ound 311.1716. 

5Bromo-N-methyl-3-pyridinecarboxamide (7). S-Brotncl-3-pyridinecarboxylic acid (10.0 mmol, 2.02 

g) in lhionyl chlor~dc (30 tnl) ~$25 rc:luscd l‘or 2 h. Aft<%r rcmo\,al 01’ thionyl chloride in V;ICUO the residue was 

dissolved in dry C‘H?Clz ~lnd LL \lo\v hlrcam oI‘ ~;IXXI~I.\ mcUi> lamlni‘ was passed through the solution at 0 “C t‘or 

15 min. Al‘~ct- stirrin g 11~ mixture at r.t. o\crnt~ltt. 11 u’:I~ ~.;lshcd with aqueous citric acid and saturated 

NaHCOi. dli~d w10t Na:S( )J. l’iltcrerl and co~~c~~‘n~txtcti. ‘I‘he rcsiduc was recrystallizcld frotn EtOAc/ hcxane to 
give 7’; ( 1.X7 g, 87’6 ) ;I\ ~~~lorlcss crystals. mp I-Id-IlY “C: Ill NMR (CDCl3) 6 j.04 (d. 3 H, J = 5.0 Hz, 

COKHCHj). 6.13 I hr. s. 1 H. CONHCH;). X.26 IL. 1 H. J = 2.0 HI, Ar), X.7X (d. 1 H, J = 2.0 Hz, Ar), X.87 (d, 
I H. ./ = 2.0 H/. Ari: IR tCHClji 7362. .LUO. 1670: hlS tni , (rel intensity) 216 (3X), 215 (781, 213 152, .M+), 

213 1731. IX6 (X6,. IX1 (XXI. 158 (9X1. I56 I IO()), 135 ISY). 
5-Bromo-4-(3-metl~oxyphe~~yl)-N-methyI-3-pyridinecarboxamide (8). To a solution of ?-methoxy- 

phenyltnlignciulrl hromidc (prcpa~~cd t‘rotn i~m~th~rx~hro~iioh~~~/~~~~. X4.00 mmol, 15.7 1 g. 10.54 ml and Mg. 
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90.00 mmol. 2.19 g) in THF ( I50 ml) at 0 “C was slowly added amide 7 (20.00 mmol. 4.30 g) in THF (80 ml) 

and the resulting mixture was stirred for 2 h at r.t. Workup as described above, followed by FC (hexane/ 
acetone 1: 1) gave 8 (6.16 g. 96% ) as a glassy yellow solid: 1H NMR (CDCl3) 6 2.66 (d, 3 H, J = 5.0 Hz, 

CONHCH), 3.84 (s, 3 H, OCH3). 5.36 (hr. s, I H, CONHCHJ), 6.78 - 7.06 (m. 3 H, Ar), 7.42 (t, 1 H, J = 8.0 
Hz, Ar), X.X3 ts. I H. Ar). X.X6 (s. I H. Ar): IR (CHClj) 3437, I664 cm-‘: MS r?J: (rel intcnsityi 322 (97. 

Mf), 320 (100, M+). 292 (73). 290 (761. 249 (13). 247 (13). Anal. Calcd (or C14H13BrN202: C. 52.36: H, 

4.08: N, X.72. Found: C, 52.39: H. 1.17: N, X.54. 

N2-(1,1-DimethylethyI)-3-hvdroxv-4-(3-methoxyphenyl)-N~-phenyl-Z,S-pyri~nedicarhoxamide I _ 
(10). To a solution of .i-mcthoxyphenyllnagnesium bromide (prcparcd I‘rom 3-methoxyhromohcn/cnc. 37.50 

mmol. 7.01 g, 4.71 ml and Mg, 40.00 mmol. 0.97 2) in THF (70 ml) at 0 “C was slowly added amide 9’8 (5.00 

mmol. I.57 g) in THF 120 ml) and the rcsultin g suspension \I as hcatcd to 60 “C. After 3 h the suspension was 

almost dissolved and the mlxturc was rccooled to 0 “C and qucnchcd with aqueous NH?/ NHJCI. The mixture 
was atirrcd in an open tlask ovc~-mght. cutractcd with C‘HzCl: (j Y 40 ml). dried with Na2SO3, filtcrcd and 

concentrated in vacua. FC (hc~nc/ ;LCCLOIIC 2: I) and rccrystalh/ation I’rom dicthyl cthcr/ petroleum ether gave 
10 ( 1.5X g, 75% ) US colorless crystals. mp 132. I33 ‘c‘: ‘H NMR (DMSO-d6) 8 1.49 (s, 9 H, C(CH3)3), 3.7 1 (s, 

3 H. OCH3). 6.90 -7.j4 (m. 9 H. Ar), X.30 is. I H. Ar). X,.:X (h, 1 H, CONH). 10.25 (s, 1 H, CONHPh), 13.10 

(s. I H. OH); IR (CHClj) 3366. 1674, 16.3X cm ‘: MS r>J: (rcl intensity) 319 (57. M+), 404 (,21), 327 (21). 271 

(571, 254 (15). 226 (1001. I70 1l4): HRMS (EI) calcd t‘or<‘24H2j~304319.184S. found 419.1900. 

N-[3-[6-[( l.l-Dimethyleth~lan~ino)carbonyi]-4-(3-methoxyphenyl)]pyri~necarbonyl]]-N-me~yl 

carbamic acid (l.l-dimethylethyl) ester (5a). .4 miyturc ol‘ amide 5 (19.59 mmol. 6.68 s). di-rerr-hutyl 

dic;Lrhonatc (2X.11 mmol. 6.70 go, DMAP (3.05 mmol. 0.15 g) and NEt; ( 10 ml) in dry CH,Cl? (250 ml) was 

stirred for 30 h at r.1. Alter addillon 01’ a second portion IJU di-rt,/-r-hutyl dicarhonatc (20.62 mmol, 4.50 g), the 
mixture was stlrrcd I’or ~dditic~nal 20 h and extracted v+lth cold IO’ir queous citric acid (3 x X0 ml). The 

organic layer was waahcd with saturated NaHCO;. dried ~101 Na:SO4, l‘iltcred and concentrated in VLICLIO. The 

residue was purilicd by FC ~cyclol~cxanci EtOAc 6:3) to g~vc 5a (X.17 g. 9x7;) as a glassy yc1low solid: lo 
NMR (CDCI3) 6 1.1X I’\. 9 H. CcC?l~q~. l.jl (a. 0 H. C(CH~I;I. 3.1’ ts. 3 H. CONCH3). 3.X1 (s, 3 H, 

OCHj), 6.94 (m, -3 H. Arl. 7..32 (In. I f1. Arl. X.00 ts. III. C’O~HI. X.22 is. I H. Ar). X.47 (s, I H. Ar); IR 

(CHCIJ) ,337s. 173-I. 1670 cm- I: MS W/T (rcl mtt‘nsltyI I-ii (IO, Mfi, 126 ( 100). 33-h (IO). 39X (8). 356 (21 ), 

34) (31). 326 (IO()). 31 I (!.?i. 7X-l (?‘)I. Lj6 (‘71). 2JI (2s): HRMS IEI) culcd l‘or C2~HjlN~0j 331.2263, 

i0und 13 1.2227. 

N-[3-[6-[(l,l-Dimethylethylamino)carbonyl]-4-(~-~nethoxyphenyl~pyridinecarbonyl]]-N-methyl 
carbamic acid (l.l-dimethylethyl) ester (ha). A miuttlrc ol‘ amldc 6 (10.00 mmol, 3.3 l g). di-fcr.r-hutyl 

dicarhlmatc (IS.0 mmol. 3.27 pi. IIMAP (0.X2 mmol. 0. IO s) and NEt; (5 ml) in dry CHICI? (150 ml) was 

stirred for 20 h at r.t. Alter additi~~n 111’ .L second portion I)[ di-rrrr-hutyl dicarhonate ( 1 1 .3j mmol, 2.50 g), the 

mixturc was stirred for adtl~t~onal 70 II. Workup ;IS dcscritwd ahovc lollowcd hy FC (cycl~,l~cxa~~~/ Et()Ac (j:J) 

gave 6a (J. I9 f,  954 ) <Ls ;I glass! yellow solid: lH NMR (CDClj, 8 1.20 ts, 9 H, C(CH3)3), I.50 (s, 9 H, 

C(CI-13)J). 3.04 I\. 7 H. C‘ONCII;I. 3.71 (5. 3 H. OC1131. 6.X6 7.43 (m. -I H. .41.),7.9X (s. IH, CONH). x.17 (s, 
I H. Ar), X.jA cd. IH. ./ = 0.X H/. AI.). Iii ICHCIJ) 3371. 1737. 1671 cln- l: MS !I]/; (rcl intcnsityi 331 (IO. 

%f+). 426 t 12). ‘l%i (101. ihj 1251. 326 I 100). 310 (31 j: HRIblS (EI) c~lcd t’crr C24H~lN30j 131.2264. found 

431.2281. 
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N-[3-[5-Bromo-4-(3-methoxyphenyl)pyridinecarbonyl]]-N-methyl carbamic acid (l,l-dimeth- 

ylethyl) ester @a). A mixture of amide 8 (15.89 mmol, 5.10 g), di-rerr-hutyl dicarhonate (23.05 mmol. 5.03 g). 
DMAP (0.82 mmol, 0.10 g) and NEt3 (5 ml) in dry CHzCl2 (150 ml) was stirred for 30 h at r.t. Workup as 

described above followed hy FC (hcxane/ acetone I :l) gave 8a (6.64 g, 9970) as a viscous yellow oil: 1~ NMR 
(CDC13) 6 1.20 (s. 9 H, C(CH3)3). 2.94 (s, 3 H. CONCH?). 3.80 (s, 3 H, OCH3), 6.78 7.00 (m, 3 H, Ar), 7.34 

(t, 1 H, J = 8.0 Hz, Ar). X.4X (s, I H. Ar), 8.X3 (s. I H, Ar): IR (CHCl3) 1734, 1671 cm-l; MS m/i (rel 

intensity) 422 (1 1. M+!. 420 ( I I. h4+), 321 (100, M+). 319 (92), 292 (5(J), 290 (52). Anal. Calcd for 
C19H2fBrN204: C. 54.17: H. 5.02: N. 6.65. Found: C, 54.24: H, 4.92; N, 7.02. 

6-[(1,1-Dimethylethylamino)carbonyl]-4-(3-methoxyphenyl)-3-py~dinecarboxylic acid (5b). To a 
solution of carhamate Sa (9.16 mmol, 4.04 g) in THF (100 ml) was added aqueous I M LiOH (12 ml) and the 

mixture was stirred for 24 h at r.t. Diethyl ether was added. the aqueous layer was separated and the organic 

layer was extracted with 0.5 M NaOH (3 x 40 ml). The combined aqueous extracts were acidified with solid 
citric acid, extracted with THF/ EtOAc ( 1:2; 7 x 30 ml). dried with Na2SO4, filtered and concentrated in vacua. 

The residue was purified hy FC (CH?Clz/ EtOH 7:3) to give Sb (2.94 g, 9X%‘) as a glassy slightly yellow solid: 

lH NMR (DMSO-d6) S 1.35 (s. 9 H, C(CH3)3), 3.80 (s, 3 H, OCH3), 6.96 (m, 1 H, Ar), 7.1X (m, 2 H, Ar), 

7.33 (t, 1 H, J = 8.0 HL. Ar), 7.88 (tn. 1 H. Ar). 8.00 (s. 1H. CONH). X.56 (s, I H, Ar); IR (KBr) 3367, 1685. 

1600 cm-l: MS m/z (ml intensity) 327 (64. [M-H]+). 313 (7). 2X4 (21). 269 (99). 257 (21). 242 (4X). 199 (43), 
184 (100); HRMS (El) calcd for ClXHl9N204 327.1345. found 337.1344. 

6-[(l,l-Dimethylethylamino)carbonyl]-4-(2-methoxyphenyl)-3-py~dinecarboxylic acid (6b). To a 

solution of carhamatc 6a (7. I4 mmol. 3. I5 g) in THF (X0 ml) was added aqueous 1 M LiOH (20 ml) and the 

mixture was stirred for 2 d at r.t. In view of incomplctc conversion (DC control) the mixture was treated with 

additional LiOH (20 ml) and stirred at 50 “C for 3 h. Workup as dcscribcd above followed by FC (CH#lz/ 
EtOH 7:3) gave 6b (2.29 g, 9X%) as a glassy slightly yellow solid: fH NMR (DMSGd6) 6 1.42 (s, 9 H, 

C(CH3)3), 3.6Y (s. 3 H, OCH3). 6.8X-7.36 (m. 1 H. Ar). 7.77 (s, I H. Ar). 8.01 (s. 1H. CONH). X.77 (s, 1 H, 

Ar); IR (KBr) 1685. 1609 cm I; MS )12/: (ml intcnstty) 327 (100, [M-H]+), 296 (23), 281 (95). 257 (37), 242 
(74). 196 (X2): HRMS FAB (+vc) calcd forC]XH2]N204 329.14X9, found 329.1501. 

5-Bromo-4-(3-methoxyphenyl)-3-pyridinecarboxylic acid (Sb). To a solution of carhamate 8a (15.44 

mmol. 6.50 g) in THF ( 120 ml) was added aqueous I M LiOH (50 ml) and the mixture was stirred for l d at r.t. 

Workup as dcscrihcd ahove followed by FC (CH,Clz/ EtOH 7:3) gave 8b (4.57 g, 96%) as a glassy slightly 
YC~~OW solid: ‘H NMR (DMSO-d61 S 3.76 ts. 3 H. OCH3), 6.76-7.33 (m. 4 H, Ar), X.59 (s. 1 H, Ar), X.65 (s, l 

H, Ar). 12.X() (hr. s. 1H. COOH); IR (KBr) 3373. 1654, 1590 cm-l; HRMS (EI) calcd for C]3H]()BrN03 

306.9X44, found 3069Xhl. 

6-[N-(l,l-Dimethylethyl)aminocarbonyl]-4-(6-bromo-3-methoxyphenyl)-3-pyridinecarboxylic acid 
(15). A solution oi acid Sb (3.35 mmol. 1. IO g) In CH$Zlz/ MeOH ( 17 ml. l():7) was treated with HMT.HB@ 

(3.X1 mmol, I.45 g) and the mixture was stirred at r.t. overnight. A second portion of HMT.HBrj (5.20 mmol, 

1.9X g) was added and the mixture was stirred overnight. Saturated aqueous Na~SO~ was added and the mixture 
WL~X actdtltcd with soltd citric acid. extracted wtth THF/ EtOAc (I : 1; X x 31) ml), dried with Na2S04, filtered 

and concentrated in VLLCLIO. The rcsiduc was purified hy FC (CHzCl$ EtOH 4: 1) to give 15 ( 1.25 g? 9 IQ ) as a 
glassy slightly yellow solid: ]H NMR (M&D-d4) S 1.50 (s. 9 H. C(CH3)3). 3.X0 (s, 3 H, OCH3). 6.87 (dd, l 

H. J = 9.0 Hr. .I = 3.0 Ii/. Ar). 6.90 (d. I H, .I = 3.0 HI, AI-). 7.50 (d, I H. J = 9.0 HI, AI-), 7.X7 (s. l H. Ar). 
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8.94 (s, I H. Ar): IR (CHCI31 3368, 16X5. 1613 cm-l: HRMS FAB (+ve) calcd for C 1 XH2()BrN204 307.0606. 

t’ound 407.0570. 

5-Bromo-4-(6-bromo-3-methoxyphenyl)-3-pyridin~arboxylic acid (16). A solution of acid 8b (12.66 
mmol, 3.90 gj in CH2Clz/ McOH (X0 ml. 10:7) was treated with HMT.HBq (36.23 mmol, 13.80 g) over 4 d 

and the mixture was stlrrcd 1o1- an additional day. Wcjrkup 3s described ahnvl: followed hy FC (CHpZll/ EtOH 
4: 1) gave 16 (3. IO g, 63% ) ~5 a &!lassy shghtly yellow solid: 1 H NMR (DMSGd6) 6 3.75 (s, 3 H, 0CH.q 6.70 

(d, I H. J = 3.0 Hy. Ar), 6.X6 (dd, 1 H. J = Y.0 H/. J = 3.1) H/, Ar), 7.50 (d. I H, J = Y.0 Hz. Ar), X.73 (s, I H. 
Ar), X.89 (s, I H. AI-): IR (KBrj lSY7 cn-1: HRMS FAB (+vc) calcd for Cl3Hl()Br2N03 3X5.9027, Pound 

3XS.YO20. 

Curtius rearrangement of pyridinecarboxylates. Standard procedure. To ;I suspension of the dry acid 

(15.00 mmol), NEt; ( 16.50 mmol, I .h7 2. 2.9 ml) m rt~t+BuOH (IS0 ml) under argon DPPA (16.50 mmol, 

4.54 g, 3.56 ml) was slowly ;~ddcd. After atirrin g 1~ I 11 at r.t. the rc\ulting mixture was retluxcd for 16-30 h. 

Removal of the volatile comp~~ncnts in V;IC’III). dilutic,n with Cf-1$?1~, washin g with saturated NaCI. drying with 

NazSO4. filtration and conccntratlon in v;Icuo. l~ollo~cd hy FC and rccrystalliation gave the pure products 

3-[6-[(l.l-Dimethylethylamino)c~~rbonyl]-4-(3-methoxy-phenyl)pyridinyl]carbamic acid (l-l-di- 
methylethyl) ester (11). ReactIon ot‘ac~d Sb (4.02 ~1 1or I6 h, standard workup, FC (cyclohexane/ EtOAc 1:l) 

and rccrystalli/ation from dicthyl cthcr/ IICXUIC gave II (1.X5 g, X I% j as long colorless nccdlcs, Imp I7 I- 

172 “C: ‘H NMR (CDCIJ) 6 I.50 (s. 9 It. C(CHj)jI. I.51 (s. Y H, C(CH3)3). 3.85 (s. 3 H, OCHJ), 6.66 (s, I 

H. NHCOOC(CH~)J). 6.X67.06 (m. 3 H. Ar). 7.32 it. I H. J = 8.0 fl/. Ar). 7.Y.5 (s. IH, CONH). 8.03 (s. I H, 
Ar), 9.30 (s, I H. Ar): IR tCHCI3) j-111. 1730. 166-I cn-1: MS UJ/; (~1 intensity) 3YY (7, M+j. 384 (5). 356 

(5). .32X (36). 313 (I 3). 2SX 1721. S7 (IO()). Anal. Calctl l‘or C22H2YN.304: C, 66.14: H. 7.32: N. 10.52. Found: 

C, 66.05: H, 7.30: N. l(l.55. 

5-Amino-N-(l,l-dimethylethyl~-4-(3-metl~oxyphcnyl)-2-pyridinecarboxan~ide (12). Carhamate 11 
(4.01 mmol, 1.60 g) wxs stirred with 37% HCII AcOH ( I: IO: IS ml) at r.t. for 2 d. Dilution with H20. 

neutralization with solid iia$‘Oj. cxtrxt~o~~ with Cf<zClz (6 x 30 ml), drying with NqSOd, l’iltration. con- 

ccntration in vacua and FC ~101~1enc/ EtOAc I: I ) p~vc startlnf material (176 mg, I I%) and 17, which was 

rccrystalliLed l‘rom dicthyl cthcri hc’~anc 10 five I .OO s lX3V ) 01‘ pnrc matc‘n31 as colorless crystals. mp 20X- 
209 “C: lH NMR (CD<‘lj) 6 l.lY (s, Y H. C(CHTIJ). 3.X-l (h, 3 H, OCtIj), 3. I4 (s. 2 H, ArNH2j. 6.YO-7.0X (m, 

4 H. Arj. 7.77 ts. IH. CONH). 7.Y6 (s. I H. Ar). 7.YY (a. I H. Ar): IR (CHCIJ) 3390. 165.5. 1615 cm-l: MS /v/ 

,’ (rcl intcnsltvl 200 (2X. hl+), 2X1 120) . 2-13 (171. 227 (IO()). 214 (521, IYY (611. .4nal. Calcd for 
Cl7H2lN302: <‘. 6X.20. H. 7.07: N. lJ.01. FOLIII~: C‘. hX.01: H, 6.93: N, l3.(l3. 

3-[ti-[(l,l-Dimethylethylamino)carbonyl]-4-(2-methoxyphenyl)pyridinyl]carbamic acid (l.l-di- 

methylethyl) ester (13) and 5-amino-N-(l,l-dimetl~yleth~l)-4-(2-methoxyphenyl)-2-pyridinecarboxamide 

(14). Reaction ol’acid 6b (J.Y2 gl lol- 70 II, standard workup and FC (tolucnc/ EtOAc 111) gave two fractions. 
The first fraction gave 13 (-1.07 g, 6X”I ) as ;I glasy colorless \olid:lH NMR (CDCI?) 6 1.4X (s. Y H. 
C(CH3)3j.l.S0 (s. Y H. C‘tCHjj~j. 3.X I (L 3 H. O(‘Hj). O.SY (s. I H. NHCOOC(CHJI~), 7.00 7.50 (m, 3 H. 

AI-), 7.96 (s. IH. CONH). X.00 (s. I H. ,4r), 9.1’ (5. I Il. AI-): IR (CHCIJI 3417, 336X. 172X. 1661 cm-l: MS UT/ 

; (WI intcnsityi : HRR1S (El) calcd UOI- C~,H~~N~OJ 3YY.2 ISX. Cound 399.2 16X. Recrystallization of the 

second Iraction I’rom EtOAci hcxanc g;lvc‘ 14 (0.40 2. I I% ) JS cc~l~~rlc,~s crystals. mp 207.208 OC:lH NMR 
(CDCl3) 6 1.50 (s. Y H. C(CfQ)3I, 3.80 (5. 3 Ii, OCHj), 3.03 (s. 2 H. ArNH2), 6.97 - 7.36 (m. 3 H. Ar). 7.7Y 
(s. IH, CONHI. 7.Y3 (s. I H, Ar), 7.YY I\, I H. Ar): IR (CHCI~I 3390. 1657. 1615 cm-l: MS ITT/: 1x1 intensity) 
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2VY (21. Mf). 284 (24). 227 (IO()), 214 (60). IYV (731. IX4 (33). Anal. Calcd for Cl7H2lN302: C, 68.20; H, 

7.07: N, 13.03. Found: C. 6X.2X. H. 7.1 I; N. 13.71 

5-Amino-N-(l,l-dimethylethyl)-4-(2-methoxyphenyl)-Z-pyridinecarhoxamide (14). Treatment of 

carhamatc 13 (S.61 mmol, 2.24 g) as descr~hcd aho\v l’ollowcd hy FC (~olucnc/ EtOAc I: I) gave starting 

malcrial ( 134 mg, 6% j and 14 ( I .33 g, X5% ). 

3-[4-(6-Bromo-3-methoxyphenyl)-h-[(l,l-dimethylethylamino)carbonyl]pyridinyl]carbamic acid 

(l,l-dimethylethyl) ester (17) and 5-amino-4-(6-bromo-3-methoxyphenyl)-N-(l,l-dimethylethyl)-Z- 

pyridinecarboxamide (18). Reaction 01‘ acid 15 16. I I g) l‘or 20 h, standard workup and FC (tolucd EtOAc 

I: I ) gave two I‘ractions. Rccrystalli~ation 01‘ the I‘irbt fracGon from diethyl ether/ hexane gave 17 (3.37 g, 47%) 
3s colorless crystals, mp 205-206 “C: lH NMR cC’D(‘l3) S 1.50 (s, Y H, C(CH3)3), 1.51 (s, V H, C(CH3)3), 

3.X’ (s. 3 H. OCHJ), 6. I7 (s, I H, NHCOOC(CH3)3), 6.76 (d. I H. J = 3.0 Hz, Ar), 6.91 (dd, I H, J = 9.0 Hz. J 

= 3.0 HI. AI-), 7.60 td. I H. J = 0.0 HI. A~I. 7.01 IL I H, Ar). 7.05 (s. IH. CONH). 9.27 (s, I H, Ar); IR 

(CHCI?) 14lV. 1731, Ih(lAcn- I: MS /v/: (rcl intensity) 479 (12. M+). 477 (12. M+), 4OV (3V), 407 (44), 338 
(26). 336 (2X), 57 (IO()). Anal. Calcd for C22H2XBrN$j4: C. 55.24; H, 5.VO; N. 8.78. Found: C, 55.15; H, 

5.X3: N. X.82. Recrystallization of the second I‘ruction i’rom EtOAc/ pcntane gave 18 (1.02 g, 18%) as colorless 
crystals. mp IYS- IY7 “C: lH NMR tCDCli) 6 1.50 (a. V H. C(CHx)j), 3.X0 (s, 3 H, OCHj), 3.V4 (s, 2 H, 

ArNH2). 6.7X (d, I H. .I = 3.0 H/, Ar), 6.X7 (dd. I H. J = Y.0 H/, J = 3.0 HI, Ar), 7.57 (d, 1 H. J = 9.0 Hz, Ar), 

7.78 (s. IH. CONH), 7.X7 (4, I H, Ar). X.01 (s. I H, AI-); IR (C‘HCl3) 3402, 1658. I616 cm-l: MS /n/z (rel 

inlcnsity) 37Y (25. M+). 377 (26, R/l+), 364 (JO). 107 (YX), 305 ( 100). 294 (63), 292 (67). 27V (45), 277 (47), 
242 (62). IYX (YO): HRMS (EI) c;LIcd I‘or Cl7H2oN~O2 377.073’3. L‘ound 377.0744. 

3-[5-Bromo-4-(6-bromo-3-methoxyphenyl)pyridinyl]carbamic acid (l,l-dimethylethyl) ester (19) 

and 3-amino-5-bromo-4-(6-bromo-3-methoxyphenyl)pyridine (20). Reaction of acid 16 (5.X I g) for 30 h, 

standard workup and FC (tolucnc/ EtOAc I: I) gave two fractions. Recrystallization ol‘ the thirst fraction I’rom 
dicthyl cthcd pctrolcum clher gave 19 (4.68 g. hX’/r ) a:, colorlcs~ cry-s&, mp Il.?-1 14 “C: 1~ NMR (CDClj) 6 

1.37 (s. Y H. C(CH~)J). 3.X4 (s, 3 H, OCH3), S.YO (a. I H, NHCOOC(CH3)3), 6.72 (d. 1 H, 1 = 3.0 Hz, Ar), 

h.YS (dd. I H. J = 0.0 Hf. J = 3.0 HL, Ar). 7.65 (d. I H, J = Y.0 HL, Ar), 8.55 (s. 1 H, Ar), 9.32 (s. I H. Ar); IR 

(CHCl3I 3420, 1732 cm-l. MS /u/; (rel intc’nallyl 460 (3, M+I. JSX (6. M+). 4.56 (3, M+). 404 (7). 402 (14), 
400 (7). 323 (5). 321 (5). 27Y (5X). 277 (761. 5: (IO(l); HRMS (El) calcd for Cl7HlXBr2N203 455.9684, 

l’ound 45.5.0704. Recrystallization ol‘ the second I’ractlon I’rom EtOAcl pentanc gave 20 (0.32 g, 6%‘) as pale 

yellow crystals, nip I-L- I47 ‘C: lH NMR (CDClj) 6 3.63 IS. 2 Il. ArNH2), 3.83 (s, 3 H, OCH3), 6.75 (d, I H, 

J = 3.0 H/, Arj, h.YO (dd. I H, J = 9.0 Hz. J = 3.0 Hy. Ar), 7.63 (d, I H, J = 9.0 Hz, Ar). X.0’) (s. I H. Ar). X.22 

(s. I H. Ar): IR (CHCI~I 3447, I617 cm- l: MS UI/; (rcl intensity) 360 ( 1 I. Me), 358 (21. M+), 356 (I I. M+), 
279 (Y31, 277 ( I(X)). Anal. Calcd fw C l2H loBr2N20: C, 30.26: H, 2.X2; N, 7.82. Found: C, 40.59; H, 3. I 1; N. 

7.59. 

9-fert-But~loxycarbonyl-N-(l,l-dimethylethyl)-~-n~ethoxy-~-carboline-3-carboxamide (21). A 
mixture 01‘ carhamate 17 ( 1.0’) mmol, 0.52 g), Cul (2.63 mmol, 0.50 g) and powdcrcd YS% NaH (3.00 mmol, 

76 mg) in dry diglymc (30 ml) under argon was sclrrcd 9~ r.t. l’or IS mm. The mixture was poured into aqueous 

54 i%Hj. cxtractcd with CH2CIz (6 x .?O ml). dried with W~~SOJ. filtered and concentrated in vacua to give the 

crude product (> Y5% hq l H NMR). FC (CHzC‘I$ l?tOH IO: I ) and recrystallization rrom dicthyl ethcri hexanc 
furnished 21 (0.43 g, YY’k ) as colorless crystals, mp If&-I70 “C: 1~ NMR (CDC13) 6 1.55 (s, Y H, C(CH3)3), 

I.79 (s, V H. C(CH3)3,, J.Y4 (s. 3 H, OCH3). 7.22 (dd. I H. J = 0.0 H/, J = 2.5 Hz. Ar). 7.54 (d. I H, J = 2.5 
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H/. Ari. X.10 (b, I H. CONHI. X.27 (d. I H. J=90 II/. .&I. X.76 IS. I H. Ar), 9.40 (s. I H, Ar): IR (KBr) 3377, 

172X. 167-I CITIV’: MS m/r II-L,I Intc‘nhitv) 197 (21. %I’i. ill 1251. 326 (7-I), 297 12.7). 2X? (29). 256 (32). 211 
(SS), 225 (131. 212 (35 I, 1% 15.51. S7 I IO()): HfiMS (El) ccllcd lor C?2W77NjOd 397.2003, found 397.2002. 

N~-(l,l-Dimetl~~leth~l~-~-methox~-9H~~-carhoiine-3-carhoxamide (22). Carhamatt‘ 21 (I .2X mmol, 

0.5 I g) ~vas s~~rrcd bvith .:7Z HCI/ AcOH ( I : IO: IO ml] at r.t. I‘OI 2 d. Dilution with H?O, ncutrabation with 
\,olid NazCOz. cxtractlon with CH$‘l? (6 Y 30 mli. dl-ving \vith Na2SO-r. filtration, concentration in WCLIO and 

FC (CH?CIz/ l;tOH It): I I ~LL\Y starting mater1‘11 (36 mp. 7’1 ) end 22 which was rccrystalli/ed I‘rom EtOAc/ 
hcunc 10 five 0.3’7 g (X3% ) 111 ptw m:ltclial 1.~ slightly ycllos crystals, mp 259-261 “C: 1~ NMR (CDC13) 6 

I.57 ts. 9 H. CtCYlj,q~. 3.90 i. i H. OC‘H~j, 7.22 ~ilti. I H. .I = 0.0 f-i/. ./ = 2.5 HY, AI-), 7.47 (d, I H. J = 9.0 

HI, Ari. 7.S6 Ed, I f-1. .I = 2.S Hf. Arl. X.15 (s. I H. COYH), X.77 (s. I H, Ar). X.87 (s. I H, Ar). X.98 (s. I H. 
NHI: IR ICHCI~I 3467. 1056 cn-1. k,ILIs ,,J: (II-I III~C’II>I~\) 297 150. ,\;I+), 2X2 13X), 241 (21). 23S (‘U), 212 

(371. I97 I IO()). Anal. C‘alcd 101. C 171 I fcjNi0,: C. 6X.67: H. 6-U: N, 13. 13. Found: C. 6X.55: H, 6.46: N, 

I~.()(). 

~-Bron~o-9-~er?-l~ut~lox~carbon~l-h-methox~~~-carholine (23) and 3-bromo-6-methoxy-9H-J-carbo- 

line (24). A mi\turc 01 cuh;lm;ttc 19 ii. IO mmo. I .12 2). CuI ( 3.7X mmol, 0.72 g) and powdered NaH 9% 

(3.10 mmol. 77 mg I in drv diglvmc ( IO0 ml) undu ayon \\a& \tlrrcyd at I20 “C for 2 II. The mixture was po~~rtxl 

inlo ,qtli’illl,< 5% Nflj I’hc hot \olut~on \+.I\ cxtrr~ctcd \\~tll hc11 tc~lucnc ( IO x 30 ml) and the cxtrxt was 

coiicc~it~;~tc'd in \ ;I~LIO. F(’ 1 t~~IucL~ic/ EtOAc I : I i fa\c tu 0 Inaction\. li~~rystalli/ation of the first iraction I‘rom 

El( )Ac/ Ilc.xJllL~ f;rL c 23 tO.XX 2. 75:; 1 25 coIorIc\\ nccillcc td,,,~,,ip,~.~iti~)n to il-hrorno-6-mcttl~)xy-/~-~~r~~)lili~ 
on hcatinfl: ltl NMR (pjridinc-dS) ii I.hX (\. 9 H. CI(‘I-I:I.J~, I-XX IS. i H. OCH3). 7.45 (dd, I H. ~I = 10.5 Hz. 

J = 3.0 H/. Ari. X.32 id. I H. .I = 3.0 H/. AI.,. 8.lh id. I tl. .I = IO.5 H/. .Ar). X.X-l is. I H, Ar). 9.71 is, 1 H, Ar); 

IR (KBr) 1736 CIII-~: MS uu’: (ITI intenvt> )37X 1-1. \I+). 376 14. M+I. .W (2-I). 330 (31). 278 (32). 276 (331, 

263 (33). 361 (2 Ii. 57 ( 100). AIuI. C;~lc~l lorC‘j7Hl~Br.N~O;: C‘. %.Ii: H, 3.W: N, 7.43. Found: C, 54.17: H. 

-l.SX: N. 7. 19. li~c~~y~talli/,iti~~n 01’ the> k%conil II.;IC~IOI~ tr~rm I<tOAc/ lic~;l~ic p\i‘ 21 (0. I7 f.  30%! 35 slightly 
ycllo\v nczdlch. my 255-257 C: ‘H Nklli (DklSO-d(,’ (5 3.88 (\. 3 H, OCHji. 7.32 (dd. 1 H, J = 9.0 I~/, J = 

3.0 H/. Ar). 7.60 id. I fi. .I = 0.0 H/. .i~,. X.05 Ed. I ti. .I = i0 H/. AI.), X.3X (\I, I H. Au), X.X7 is. I H, .Ar), 

11.77 IL I H. \tH): IK tKBri .?121, .:(I%. 2753. ?hSX. 150-l cmf: MS /TJ/: (rcf intcnxityl 27X (97, \I+), 276 
(100. U+I. 26; tX-f~. 261 1551. 735 (Ihl. iii 1201. .\n:~l. Cdcci 1‘~v~C‘f~fIgBrh-~O: C. i2.01: H. 3.27. N, IO.1 1. 

Found: C. 51.X2. H. 1.22. Ku. 9.OS. 

Kef’erence\ and lotes 
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