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FnmioYamada,TOmokoHashizumc,andMasanoriSomci＊ 

FacultyofPhannaccuticalScicnccs,KanazawaUnivcrsity， 

l3-1Takara-machi,Kanazawa920,Japan 

dhs伽a-Oncstcpconversionmethodofindolc-3-carboxaldchydcsinto

indolc-3-acctonitrilcsisdcvelopedApplyingthcmcthod4nitro-(7a),４－phcnyl‐ 

(7b),4-iodo-(7c),4-mcthoxy-(7.ﾘ,and4-bcnzyloxyindolc-3-acctonitrilc(7e)arc 

availablcintwostcpsfiomindole-3-carboxaldchydc“)． 

Indolc-3-acctonitrilcs(3)arcknownnotonlyasplantgrowthrcgulators2butalsoasilnportantbuilding 
bloCksfOrtryptamincsandnaturalproducts､3~SProbablythemostconⅡnonsynthcsisapproachtothcmis 

thenuclcophilicsubstimtionwithcyanidc6fOrthedimcthylaminogroupofgranlincsC)whicharcrcadily 
obtaincdbyMannichreactionofindolcs(1),asshowninSchcmcL 

Schemel 

４ 

鳳煎:－㈱c守｢IML－ 獄-c▽｢Ⅲ○ 

、
Ｉ
ノ

シ
一
二 ○ 

ユ ２ 

Ｒ＝Anappropriatesubstituent 

３ 

Onthcothcrhand,cvcnatprcscnt,4-substitutcdindolc-3-acctonitrilcs(7,Schcmc2)arcdifficulttoobtain 

ductothelackofsimplcprcparationmcthodfOr4-substitutcdgramincs(6).Ourcontributioninthcindolc 

chcmistryhasrcalizedonepotsynthcscsi7of4-substitutcdindolc-3-carboxaldchydcs(5)fromindole-3‐ 
carboxaldchydc㈹andadircctconvcrsionof5into６．８Howcvcr,thcnecdofoncstcpmcthodfor

transfOnning5into7isstiUremaincd,bccauscthcmcthodwouldcasilysupplyvaluablcbuildingblocks 
(7a-e)andconsequcntlyprovideashortcutfOrvariousnaturalproductssynthcsessuchasbatzellincC 

(11),3isobatzcllincC(12),3ＳＦ2140,4ncphilatoxins(13),ｓａｎｄｓｏｏｎＮｏｗ,wcwishtorcportthc 
discovcryofthcdcsircdrcaction 

Inordcrtoaccumulatcbasicknowlcdgc,wcchosc4-nitroindolc-3-carboxaldchydc9(5a)asasubstratcand 

tcstedvarioustrialscmployingcyanatingrcagcntsinthcprcscnccofrcducingagcnts,suchasMe3SiCl‐ 
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Nal-KCNEt3SiH，Me3SiCl-NaI-KCN-NaBH4，Mc3SiCN-NaBH4,andsoonDuringthcscstudics,８ 

wcobscrvcdthatsimplctrcatmcntof5ascqucntiallywithNaBH4,ａｎｄｔｈｃｎｗｉｔｈＮａＣＮｉｎＭｃＯＨ， 

produced4-nitroindolc-3-acctonitrilc9（7句and4-nitroindole9,10(8)Bascdonthcfinding,furthcr

examinationsofthcrcactionconditionswcrecarricdout,ａｎｄthccombinationofaboutL3molcq・ｏｆ

ＮａＢＨ４ａｎｄａｂｏｕｔｌＯｍｏｌｃｑ・ofNaCNwasfoundtobcsuitablcfOrourpurposcsasshowninTablcl

(Entryl),affOrding7aand8in36and53％yiclds,rcspcctivclyFurthcrmorc,whenthcsolvcntwas 

changcdtoMcOH-McNHCHO(1:1,ＷV),thcyieldof7amcrcascdslightly(Entry2).Changcinsolvcntto 

McOHDMF(1:1,Ｖ/V)incrcascdthcyicldof7ato6296(Entry3).ItisintcrcstingtonotcthatNH2CHO 

dramaticallysupprcsscdthcfOnnationof8andthcyieldof7awasimprovcd(Entry4)incomparisonwith 

thcrcsultsofEntricsland2Thcrcfore,variousmixcdsolvcntsusingMcOHa､dNH2CHOwcrc 

cxamincdandfinallyl:lmixturcofMcOH-NH2CHOwasfOundtobcasolvcntofchoicc,producing7a 

in88％yieldtogctherwithN-(4-nitroindol-3-yl)methylfmnamide(9句asaby-producting％yield(Entry

5).WhenthcsamcrcactionwascarricdoutwithoutNaCN,Dawascxclusivclyproduccdin7596yicld 

togethcrwith4％ｙｉｃｌｄｏｆ８・Undcrsimilarrcactionconditions,Db-fwcrcpreparcdin68,７２，５７，６２，and

6496yiclds,rcspcctivcly． 
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Employingthcabovcrcactionconditions,variousindolc-3-acctonitrilcs(7Ｄｆ)havingphcnyl,halogcn， 

oxygcnfUnctionalgroups,wereobtaincdincxccllcnttogoodyicldsasshowninTablc2inoncstepfrom 

thccorrcspondingindole-3-carboxaldchydes(5Ｍ)togctherwithasmallamountof9M,rcspcctivcly、

nus,wcsuccccdcdindcvclopingasimplconcstcpconvcrsionmcthodofindolc-3-carboxaldchydcsinto 
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indolc-3-acctonitrilcs・Owingtothcprcscntmcthod,1,3,4,5-tctrahydropyrrolo[4,3,2伽]qumolmc3,８

(10)isobtaincdfrom4inthrcestcpsandourprcviouscightstcpssynthcsisofmarincalkaloids,batzcllinc 

C3（11)andisobatzcllincC(12),3bccomcshortcrbyoncstcp(Schcmc2).Thcprcscnttwostcps 

synthcsisof4-bcnzyloxyindolc-3-acctonitrilc(7e)from4couldsubstitutcforancxpcnsivcfourstcps 

synthcsis5of7efrom4-hydroxyindoleandwouldbcutilizedfOrthcsynthcticstudicsofncphillatoxins 

suchasl3.54-Methoxyindolc-3-acctonitrilc(7.0,thcaglyconofSF2140,4isnowavailableinonlytwo 

stcpsfrom4andcouldbcapplicdfOrthcsynthcscsofMitragynaalkaloidssuchasl411 
ThcprcscntmcthodiswidclyapplicablcfOreffCctivcsynthcscsofindolcnaturalproducts． 

ＥＸＰＥＲＩＩＶ肥ＮＴ八L

McltingpointswcredctermincdonaYanagimotomicromcltingpointapparatusandarcuncorrcctcd・

Infmrcd(IR)spcctrawcrcdctcrmincdwithaShimadzulR-420spcctrophotomctcr,andprotonnuclcar 

magncticrcsonancc(1H-NMR)spcctrawithaJEOLGSX-500spectromctcrwithtctramcthylsilancasan 
intcmalstandardMassspcctra(ＭＳ)wcrcrccordcdonaJEOLSX-102AspcctromctcrPrcparativcthin‐ 

laycrchromatographywaspcrformcdonMcrckKicscl-gclGF254(Typc60)(SiO2).Column 

chromatographywaspcrfOrmcdonsilicagcl(Sio2,100-200mcsh,fromKantoChcmicalCohc.)． 

Generalprocedure-------NaBH4(1.3molcq.)wasaddcdtoasolutionofindolc-3-carboxaldchydc 

inMcOHandNH2CHO・AftcrstirrmgatrtfOrlh,ＮａＣＮ(l0molcq.)wasaddcdtothcrcactionmixturc

andthcwholcwasrcfluxcdonoilbathatlOOoCfOr5hwithstirring・Aftcrcooling,brincwasaddcdand

thcwholcwascxtractedwithMcOH-CHCl3(5:95,Ｖ/v).Thcorganiclaycrwaswashcdwithbrinc,dricd 

overNa2SO4,andcvaporatcdundcrrcduccdprcssｕｒｃｔｏｌｃａｖｃｔｈｃｒｃｓｉｄｕｃ，whichwascolumn 

chromatographcdonSiO2withanappropriatcsolvcntasancluent、

4-MtroindoIe-3-acetonitrile（7a)，４－nitroindole(8)，ａｎｄﾉV-(4-nitrOindoL3-yl)methyL 

fOrmamide（9a）from4-nitroindole-3-carboxaldehyde（5a)：Table１，Entry5--------‐In 

thcgcncralproccdurc,23.4ｍｇ(0.619,mol)ofNaBH4,86.0ｍｇ(0.453,mol)of5a,7ｇ４ｍＬｏｆＭｅＯＨ 

ａｎｄ４ｍＬｏｆＮＨ２ＣＨＯ,230.5ｍｇ(4.70,mol)ofNaCNwcrcuscdThcresiducwascolumn 

chromatographcdonSiO2withCHCl3andthcnMcOH-CHCl3(5:95,v/v)asanclucnttogivc8(1.8ｍｇ， 

2%)asthccarlypartofthcfractions・Fromthcmiddlcpart,７ａ(80.0ｍｇ,８８％)wasobtaincdFromthc

laterpart,，ａ(8.5ｍｇ,９％)wasobtaincd7aand8alcidcnticalwiththeauthcnticsamplcsprcparcd 

accordingtoourproccdures､9,109a:ｍｐ224.0-225.0℃(ycllownccdles,rccrystallizcdfromMcOH)ＪＲ 

(KBr):3330,3270,1623,1509,1317cm-1.1H-NMR(DMSO-d6,２７℃,rotationalisomcrscxistcd)6： 

4.53(16/9Ｈ,。,J=5.4Ｈｚ),４．５７(2/9Ｈ,。,J=6.1Ｈｚ),７．２８(1Ｈ,ｔ,Ｊ=8.1Ｈｚ),７．６１（1/9Ｈ,ｄ,J=2.2

Ｈｚ),７．６３(8/9Ｈ,。,J=2.2Ｈｚ),７．８３(8/9Ｈ,。｡,J=8.1ａｎｄＬＯＨｚ),７．８４(1/9Ｈ,。｡,J=8.1ａｎｄ1.0

Ｈｚ),７．８６(1/，Ｈ,ｄｄ,J=8.1ａｎｄ１．０Ｈｚ),７．８８(8/9Ｈ,．｡,J=8.1ａｎｄ1.0Ｈｚ),８．００(8/ｇＨ,。t,J=2.0

and1.0Ｈｚ),8.06(1/，H,。,J=11.7Ｈｚ),８．１６(1Ｈ,ｂｒｓ,disappcarcdonadditionofD20),11.88(1Ｈ，
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ｂｒｓ,disappearedonadditionofD20).ＭＭ/z:２１９(Ｍ+).肋αJ､CalcdfOrC10HgN303:Ｃ,54.79;Ｈ，

４．１４;Ｎ,19.17.Found:Ｃ,54.70;Ｈ,４．１５;Ｎ,１９．０８． 

４－Phenylindole-3-acetonitrile（7b）amd1W4-phenylindol-3-yl)methylformamide（，b） 

from4-phenylindole-3-carboxaldehyde(5b)----------Inthcgcncralproccdurc,２２．６ｍｇ(0.597 

,mol)ofNaBH4,1028ｍｇ(O465mmol)of5b,7b,d4mLofMeOHand4mLofNH2CHO,230.8ｍｇ 

(471,mol)ofNaCNwcrcuscdTheresiducwascolumnchromatographedonSiO2withCHCl3and 

thcnMcOH-CHCl3(5:95,Ｖ/V)asanclucnttogivc7b(96.1ｍｇ,89%)asthcearlypartofthcfractions、

Fromthclatcrpart,，ｂ(5.6ｍｇ,５％)wasobtaincd7b:colorlessoiLIR(film):3380,3320,2250,1611, 

1484,1411,1335cm-1.1H-NMR(CDCl3)６:３．２５(2H,。,J=１２Ｈｚ),７．０３(1Ｈ,．｡,J=7.2and１．０

Hz),７．２７(1Ｈ,。｡,J=8.1and７．２Ｈｚ),７．３１(1Ｈ,dt,J=2.4and１．２Ｈｚ),7.39-7.48(6Ｈ,、),８．３２(1Ｈ，

brs)HighrcsolutionMSm/z:CalcdfOrC16H12N2:232.1001.Found:232.1000.9b:ｍｐｌ９７Ｄ‐ 

198.0℃(colorlessleavcs,rccrystallizedfromMcOH).ＩＲ(KBr):3270,3150,1631,1532,1355ｃｍ-1. 

1H-NMR(DMS0-.6,27℃,rotationalisomcrscxistcd)6:３．８６(14/8Ｈ,。,J=5.4Ｈｚ),３．９４(2/8Ｈ,。，

J=6.1Ｈｚ),６．８２(7/8H,．｡,J=7.1and１．０Ｈｚ),６８４(1/8Ｈ,。d,J=7.1ａｎｄ1.0Ｈｚ),７．１３(7/8Ｈ,。｡，

J=8.1ａｎｄ７．１Ｈｚ),７．１４(1/8Ｈ,。｡,J=8.1ａｎｄ７．１Ｈｚ),７．２３（7/8Ｈ,。t,J=2.4ａｎｄ１．２Ｈｚ),７．２５

(1/8H,s),7.34-7.48(50/8H,、),７．８６(7/8H,s),7.87(7/8H,brs,disappearedonadditionofD20)，

11.16(7/8H,brs,disappcarcdonadditionofD20),11.19(1/8H,brs,disappcaredonadditionofD20)． 

ＭＳ腕に:２５０(Ｍ+)』Ｍ・CalcdforC16H14N20:Ｃ,76.78;Ｈ,5.64;Ｎ,1119.Found:Ｃ,76.62;Ｈ，

5.60;Ｎ，１１．１５． 

４－Iodoindole-3-acetonitrile（7c）andlV･(4-iodoindol-3-yDmethylformamide（DC)ｆｒｏｍ４･ 

iodoindole-3-carboxaldehyde(5c)-------hthcgcncralproccdurc,２１．０ｍｇ(0.555,mol)of 

NaBH4,121.0ｍｇ(0.447,mol)ｏｆ５ｃ,7a,c4mLofMcOHand4mLofNH2CHO,226.0ｍｇ(4.61 

,mol)ofNaCNwcrcuscd､ThcrcsiducwascolumnchromatographcdonSiO2withMcOHCHCl3(1:99, 

ＷV)andthcnMcOH-CHC13(5:95,v/V)asanclucnttogivc7c(111.3ｍｇ,８８％)asthccarlypartofthc 

fiPactions・Fromthelatcrpart,９c(9.9ｍｇ,７％)wasobtaincd7cisidcnticalwiththcauthcnticsamplcs

prcparcdaccordingtoourproccdurcs・ｇ９ｃ:ｍｐ207.0-209.0℃(colorlcssnccdlcs,rccrystallizcdfrom

McOH).ＩＲ(KBr):3270,3120,1628,1532,1353cm-11H-NMR(DMS0-.6,27℃,rotationalisomcrs 

cxistcd)6:４．６５(20/11Ｈ,。,J=5.4Ｈｚ),４．７４(2/11Ｈ,。,J=5.9Ｈｚ),６．８３(1Ｈ,。｡,J=8.1and７．６Ｈｚ)，

7.32(1/11Ｈ,ｄ,J=2.2Ｈｚ),７．３７(10/11Ｈ,。,Ｊ=2.7Ｈｚ),７．４２（1Ｈ,。｡,J=8.1ａｎｄ1.0Ｈｚ),７．４６

(1/11Ｈ,。｡,J=7.6and1.0Ｈｚ),７．４７(10/11Ｈ,。｡,J=7.6and１．０Ｈｚ),７．８６(1/11Ｈ,brs,､disappcarcd

onadditionofD20),8.07(10/11H,。t,J=2.0and1.0Ｈｚ),８．１７(1/11Ｈ,。,J=11.7Ｈｚ),８．２１(10/11Ｈ，

brs,disappcarcdonadditionofD20),11.28(1Ｈ,brs,disappearcdonadditionofD20).ＭＭ/z:３００ 

(Ｍ+Ｍ"αﾉ.CalcdfOrC1OHglN20:Ｃ,40.02;Ｈ,3.02;Ｎ,9.33.Found:Ｃ,4006;Ｈ,299;Ｎ,9.09. 

4-Methoxyindole-3-acetonitrile（7.）ａｎｄＮ－(4-methoxyindol-3-yl)methylfDrmamide（，｡） 

from4-methoxyindole-3-carboxaldehyde（5.)----------Inthcgencralprocedure,２３．０ｍｇ 
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(0.608,mol)ofNaBH4,80.4ｍｇ(0.459,mol)of5.,7a4mLofMcOHand4mLofNH2CHO,223.8 

ｍｇ(4.57,mol)ofNaCNwcreuscdThcresiducwascolumnchromatographcdonSiO2withCHCl3as 

anclucnttogivc7d(73.5ｍｇ,８６％)asthcearlypartofthcfractions・Fromthclatcrpart,Ｍ(10.2ｍｇ，

11％)wasobtaincd､７．:ｍｐｌ45.0-146.0℃(colorlcssprisms,rccrystallizcdfromCHCl3-hcxanc).ＩＲ 

(KBr):3360,2270,1617,1590,1509,1355,1260,1091,752,733cm-1.1H-NMR(CDCl3)６:３．９２ 

(3Ｈ,ｓ),４．０５(2Ｈ,。,J=1.1Ｈｚ),６．５０（1Ｈ,。,ﾉｰ8.0Ｈｚ),６．９６（1Ｈ,。,J=8.0Ｈｚ),７．０９（1Ｈ,。t，

J=2.2and1.1Ｈｚ),７．１２(1Ｈ,t,J=8.0Ｈｚ),8.08(1H,brs,disappcarcdonadditionofD20)ＭＳ腕１２：

186(Ｍ+).肋ｑＪ.CalcdfOrC11H1ON20:Ｃ,70.95;Ｈ,5.41;Ｎ,１５.O4Found:Ｃ,70.98;Ｈ,5.41;Ｎ，

15.11.9.:ｍｐ190.0-192.0℃(colorlcssprisms,rccrystallizcdfromMcOH).ＩＲ(ＫBr):3230,3180, 

1635,1354cm-1.1H-NMR(DMS0-.6,27℃,mtationalisomcrscxisted)6:3.84(3Ｈ,s),４．４９(2/6Ｈ,ｄ， 
J=6.1Ｈｚ),４．５１(10/6H,ｄ,J=5.6Ｈｚ),６．４６(1Ｈ,。｡,J=7.6and０．７Ｈｚ),６．９３(S/6Ｈ,。｡,ﾉｰａ１ａｎｄ

ＬＯＨｚ),6.94(1/6Ｈ,。｡,J=8.1ａｎｄ1.0Ｈｚ),６．９８(5/6H,。｡,J=8.1ａｎｄ７．６Ｈｚ)，６．９９(1/6H,。d，

J=8.1ａｎｄ７．６Ｈｚ),７．０６(1Ｈ,。,J=2.4Ｈｚ),７．７２(1/6H,brs,disappcarcdonadditionofD20),８．０４

(5/6Ｈ,。,J=1.7Ｈｚ),805(5/6H,brs,disappcarcdonadditionofD20),８．１２(1/6Ｈ,。,J=11.7Ｈｚ)，

10.88(5/6H,brs,disappcarcdonadditionofD20),10.90(1/6H,brs,disappcarcdonadditionofD20)． 

ＭＳ"!/z:204(Ｍ+).。"αLCalcdforC11H12N202･1/8H20:Ｃ,63.99;Ｈ,5.98;Ｎ,13.57.Found:Ｃ，

63.91；Ｈ,5.87;Ｎ,13.33. 

4-Benzyloxyindole-3･acetonitrile（7e）ａｎｄⅣ-(4-methoxyindol-3-yl)methylfDrmamide 

(，e）from4-benzyloxyindole-3-carboxaldehyde（5e)--------Inthegencralproccdurc,２６．２ 

ｍｇ(0.693,mol)ofNaBH4,111.0ｍｇ(0.442,mol)ｏｆ５ｅ,7a4mLofMcOHand4mLofNH2CHO， 

222.7ｍｇ(4.54,mol)ofNaCNwcreuscdThcrcsiducwascolumnchromatographcdonSiO2with 

CHCl3andthcnMcOH-CHCl3(5:95,v/V)asanclucnttogivc7e(102.8ｍｇ,89%)asthccarlypartofthc 

fractions・Fromthclatcrpart,，ｅ(11.2ｍｇ,９％)wasobtaincd､７e:ｍp84.0-86.0.Ｃ(colorlcssnccdlcs，

rccrystallizcdfrombcnzcnc)ＪＲ(KBr):3380,2260,1616,1590,1507,1261cm-1.1H-NMR(CDq3)６： 

4.02(2H,。,J=1.2Ｈｚ),５．１８(2H,s),６．５９(1Ｈ,。,J=7.8Ｈｚ),6.99(1Ｈ,。,J=8.1Ｈｚ),７．１１(1Ｈ,．｡，

J=8.1and７．８Ｈｚ),７．１２(1Ｈ,。t,上2.4and1.2Ｈｚ),７．３５(1Ｈ,brt,J=7.3Ｈｚ),７．４２(2H,brt,J=7.3

Hz),7.49(2H,brd,J=7.3Ｈｚ),８．１２(1Ｈ,brs).ＭＭ/z:２６２(Ｍ+).肋αﾉ.CalcdfOrC17H14N20:Ｃ，

77.84;Ｈ,5.38;Ｎ,10.68.Found:Ｃ,77.83;Ｈ,5.39;Ｎ,10.37.9e:colorlcssoiLIR(film):3370,3260, 

1661,1502,1260cm-1.1H-NMR(DMSO-d6,２７℃,rotationalisomcrscxistcd)6:４．５１(2/7Ｈ,ｄ,J=6.1 

Hz),４．５４(12/7H,。,J=５．４Ｈｚ),5.20(2H,s),6.54-6.59,(1Ｈ,、),6.94-6.99(2H,、),７．０６(1/7H,。，

J=2.4Ｈｚ),７．０８(6/7Ｈ,。,上2.4Ｈｚ),7.29-7.43(3H,、),７．５２(2H,brd,J=7.6Ｈｚ),７．７０(1/7Ｈ,ｂｒ

ｓ,disappcarcdonadditionofD20),７．９６（1/7Ｈ,。,J=11.7Ｈｚ),８．０２(6/7Ｈ,。t,J=2.0ａｎｄ1.0Ｈｚ)，

8.08(6/7H,brs,disappcarcdonadditionofD20),10.93(1Ｈ,brs,disappearcdonadditionofD20)． 

HighrcsolutionMS餌/z:CalcdfOrC17H16N202:280.1212.Found:280.1208

1ndole-3-acetonitrile（7f)ａｎｄⅣ-(indol-3-yl)methylformamide（，f)fromindole-3-car‐ 
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boXaldehyde（5f)--------Inthcgcneralproccdurc,23.4ｍｇ(0.619,mol)ofNaBH4,６８．４ｍｇ 

(0.472,mol)of5f4mLofMcOHand4mLofNH2CHO,2370ｍｇ(４８４，mol)ofNaCNwercuscd、

ThcrcsiducwascolumnchromatographcdonSiO2withCHCl3andthcnMcOH-CHCl3(5:95,Ｖ/v)asan 

elucnttogivc7f(70.1ｍｇ,９５％)asthccarlypartofthcfractions・Fromthclatcrpart,０f(3.6ｍｇ,４％）

wasobtaincd7fwasidcnticalwiththccommclciallyavailablcsamplc.，fcolorlcssoiLIR(film):3370, 

3260,1656cm-1.1H-NMR(DMSO-d6,２７°Ｃ,rotationalisomcrscxistcd)6:４．４２(2/10Ｈ,。,ﾉｰ５９Ｈｚ)，
4.43(18/10Ｈ,ｄ,J=5.9Ｈｚ),６．９９(9/10Ｈ,。｡｡,J=8.1,7.1,ａｎｄ1.0Ｈｚ),７．００(1/10Ｈ,ddd,J=8.1,

7.1,and1.0Ｈｚ),７．０８(9/10Ｈ,ddd,J=8.1,7.1,and1.0Ｈｚ),７．０９(1/10Ｈ,。｡｡,Ｊ=8.1,7.1,ａｎｄ1.0

Ｈｚ),７．２４(1/10H,。,J=2.4Ｈｚ),７．２６(9/10H,。,J=2.4Ｈｚ),７．３５(，/10H,。t,J=8.1and1.0Ｈｚ),７．３６

(1/10H,。t,ﾉｰ8.ｌａｎｄ1.0Ｈｚ),７．５４(，/10Ｈ,ｂｒｄ,J=8.1Ｈｚ),７．５６(1/10Ｈ,ｂｒｄ,J=8.1Ｈｚ),８．０４

(1/10H,brs,disappcaredonadditionofD20),８．０６(g/10Ｈ,。t,J=2.0ａｎｄ1.0Ｈｚ),８．２１（1/10Ｈ,。，

J=11.7Ｈｚ),８．２５(，/10H,brs,disappcarcdonadditionofD20),10.91（1Ｈ,brs,disappcaredon 

additionofD20).HighrcsolutionMSm/z:CalcdfOrC10H10N20:174.0793.Found:174.0793. 

Ｎ-(4-Nitroindol-3-yl)methylfOrmamide（，a）from4-nitroindole-3-carboxaldehyde（5a)-

-------hthcgcncralproccdurc,25.0ｍｇ(0.661,mol)ofNaBH4,86.0ｍｇ(O453mmol)of5a,４mL 

ofMcOH,and4mLofNH2CHOwcrcuscdAftcrstirringatroomtcmpcraturcfOrlh,thewholcwas 

rcfluxcdonoilbathatlOO･Cforanadditionall2hwithstirrin9.Thcrcsiducwasrccrystallizcdfrom 

McOHtoaffOrd9aasycllownecdlcs(50.3ｍｇ).Mothcrliquorwaspurificdbycolumnchromatography 

onSiO2withCHCl3andthcnMeOH-CHCl3(5:95,v/v)asancluenttogive8(3.2ｍｇ,４％)asthccarly 

partofthcfractions・Fromthelatcrpart,，ａ(24.2ｍｇ)wasobtaincdTotalyicldof9awas74､５ｍｇ
(75％)． 

Similarcxpcrimentsstartingfrom5bfaffOrdcd9bfin68,72,57,62,ａｎｄ６４％yiclds,rcspcctivcly． 
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