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and purines’ 
JOURNAL OF THE AMERICAN CHEMICAL SOCIETY, 
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142 N. Gtdir’. C. DEer: und E. Ciirzws - 

Rcaktiunen mit Niirosouracildcrivatcn. I 

Elne ucue Xanthln-Synthese 

von Herbert Goldner, Gwuher Die:: und Ern.r: Carx:tq,s - 

Aus dim VIES AvzncImIItcIWerk DreWcn. Radrbcul. Forschungabscflun I 

EInrpngcn am 16. JunI 196 

Ent utcuanic X*nihin-Synlhcie wird bcichrlcbcn. Auspnoffc Ui4 in dcf 
gruppc inonosubi"tuitr$c 5Niiroo-uici1dcrta1e (3). Dire WaItcn bum ErIitz.en intiamo. 
kulir Wasur ab unter BEldun8 der Xnthine 4. Durth Oiydatlonimiucl enschen sus den 
$j;rioumci1dertvten 3 tualchst Azomcihinc 12. die iich zu 7-Hydroxy.iathinca 13 
cyclbiem-

VrIg wu bonus bcncbtcten U), kon.nc bui Arbeiton an 9-iubstituientin Puilnon. 
die wir. nucbdum 4-Chlor-uracdc kicht zuglnglich guworduo wijeniM, such as 
9-substituierte Xanthlne ausdehnten. bcobacbtct wcrdcn, daD I.3-DisncthyI4
.-hydroxy4ihyI*mrnO-$-nftroso-uracil (1) bum Erhiczen au( 150’ unter KæssaIIumbil. 

dung farbios wird und danach ciii bci Ca 24V schnulzt. Einc Farbauflcllung tritt 
whoia beim Tjmknis*alhsieren sus Athanol aid. 

Dutch Erhitaun In Athanol oder noch schneller in BuinoI wurdu 1 in cioc farblost 
Substanz umgewandelt, die aufund der UV-Spcktrcn ciii 8-subitituicries Xai8h& 
derivat scm muGic. Aus I war durcb Dchydraiisicrung Sffydroxymc*hyt.thcophyUjr 
(2) :owanden. . - 

H1C-1)NO H3 CHOK 
O% NItCH5CH10H 

N Ii 

- 2 

Diu Boobachiung ruhne.zu cmur einfachen ncucn Caqihin-Syothuse und ns neuci 
Vcrbunduntypon. die vc1faci- inwrcsa,ie UmIgenzgc.zcIg1co 

Es sidle s4cb hcrau. daD die Dehydratisicrung von 544iiroio-uracil4crwaten di 
PoPmeI 3 die In 4-St.Uung omen Subtitucntcij �NH �(Hi � R’ e.naItcn, sfl, 
mciii zu Xanthuidcrivaton der Formel 4 IUhn:  
’I if. Gddvier, G. Diet: und E. Car:teus, Natur iuenschaftcn $1, 137 (1964.. 
ii N. ço!J.’, G. pins und E. C..r::e.". Z. Chem. I. 454 p964): siche liierau auch Frig 

1365 640 v. II. 7.. I96, VU AcaeimiiteIwcribresdn C. A..I,46080 (I64)1. 
) W. ?’jfildrrrr und k.-F1. ScM*dil’iltir Liebip Ann. Chcni, 611. 158  
41 . 5t,41IIP. ..bigi Ann. Chem. 638, 205 (1960). 

nHSOCID -.xp 294C77AL 
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Rwd/odsr R’ - H. Alkyl, Aryl *der Ars7I 
� SI. Alkyl. Hdrozya1k)i. Dialkyls iboa1lryl. Aryl. Ar*k,1 *der Akoay�&rbon1 

Ptkthth quainiiativ :rhJT tflan so z us I ,3-Dimcthyl-4-mehylamino-S-mtrdso. 
UaH Thcophyfljn. Die Dellydratizieniat kinn durch Erhituzi in Athanol. Butariol, 
XyIoI othe DimethyItormamid *ber such durch trockane Ejtit.un bcrbelgcführi 

rdcL 

Macb dem ncuen VCtISIiTCV warden bel der 7bcopbyllin- bzw. ColTcth-Heestcllung 
SeoOber der Traubc-Synthese awel Reaktiowitufca cliigespari. und zwu Reduk-

Iici und Formyliermg. Van btsonderer Bcdeutung ltder W  4cr. Redukdon. 
a 4.5-DlanilnD-uracjic an der Lull zu oydaivca Sc1bstkotdensaliuncn1 flti&cn land 

dadurch vouwtiniguagem cntatchcn. Die Wuserabspaliung aua 3 1st such in each-
ti&tbc Mai3tab cLnhacb ddhzufithren. - 

: 
Die Dcbyrlisieruagseachwindigkeit von 3 wtid dtarth 4k Substituenten R, 

- UOd R’ crcblich bccinflu3t°. Bcfin4n sieb in I. und 3-Sscflung Waiecrs;.pff-
tt’bc, 0 ti te Dehydn k. .ucruns , V’gIcI:h ma Verbindijnen mit AIkyIçupen 
in them StcUesngcn sehr erachwcn. Da solcbe Uracildaivaic In der Lactimforin vor-
lit5 kóonen,  161 die Ausbildung von tautomeraji Iionitrososinaktwcn Crichwcal, 
die tine Vosauisgtzung flr die Wwcrabcpaltuog in. Es gelang bieher nichi. 4-Me-

sea dcbythathicrcn. 

VA WjacrIoffaIom In 3-Secilung erschwert ebenlaDs die Dchydratiscrung gcn-
Uhe, I.3-dialkylkrtcn Deriveten. B Vcrbüedungn mit Wasseratoff in I-Stcllung 
IbsCbI die Reaktionagcsdiwindigkcil ann5hcrnd dcrjenigen VOfl 1.3-dialkyhcrtcn 

Pfip.1 und Nube1t bescbriebcn bel der Schmelzpunktsbcstimmung des 3-Methyl-
eethytamino_5nitrosouflcih dnen Fnrbuiiuchla.ç  von rot nach larblca. Die Fsrb-

flwg bcruht aur der Delaydraeisierung des Niirosoderlvaecs sum 3-Methyl-
D1ec bcmerkenswcne Encheinrn.ig wurde damals jejcht gedeutet. Dis Vor-

’ C. ?a,4oi ).. if. At LQax, j. A. FeIc. und G. N. ijUching:, J. Ama. chefn. SoC. 77. 
3 (19jj 

XIlrnj,5 iti. If. Goldarr und X. Cg,,ieu. J. prake, Chem.. Ian Druck, 
and 0. NEW. UebpAan. Chem. 447, 155 (l961,. 
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hegen ciner neucn Rcpkiion wurde - wit auch an andcrcn BclspIeIcn.- - ukikt 
bAn’; s6mtlichc Entfibungcn. die in Wrklichkcit in Ochydralisicrungen der 
uracildertvatc ibri Ursachc haitcn. hit man alsSchmclz- bzw. Zcnetzuflgscrschfr11 
gcwrtcI. Für 4-Bcnzylamino-5-nitroso-uracilu wurdc ein Schmelzpunki von ZU 
226’ arigcgebcn, ubwohl die Subszanz bci diner Tcmperatur nur entlirbi (dcby(*, 
Sun) wird und das dabci enistandene 8-Phenyl-aamhin bis MO’ nichi lchmiht. 

Auch der Substituent in der 4-Amlnogtiippc bccinhlulk die Dchydt1tisicrurig, 
schwindigkeit. Eic zustzEiche Aktivierung der Mcthylcngruppe dureh CarboaL 
oder Phcnylrcstc zrkt ciric bewiiders rasehe Wuscrabspnitung. 

Bci der Nutrosicrung ’ion 4Benzytamlno.uracildcrivalcn. die in den StcUunma 
1.3 odcr 3 Substituiirt sind, wit z. B. 1.3.DlmctbyI.IW. l.]-Dibutyl-, 1.3.Djph7 
3.Benzyl. odcr 3-MethyI4-bcnzylamlno-urzcil. cntttchen deshalb die 5-Nit0 
dcrlvaie 3 nur vorUbcrgchcod.da sich dieac schon bci R.aumtcmperatur aoron o 
In wcntgcn Minuien w S-Phenyl-xanihincn cycksieren. lei der Pikrosierung vo 
DimcihyI4-ätboXycarboflYmcthYIii1iI%0-U6I  wird flach kunlriatigem Auftntm da 
mien Nltrosoverbindung saarl des cnlsprcthcnde i-Athoxycarboey(-thcopbyuj 
hahen. 

Im Gcgcncatz dazu kOnnen die Nitroioderivate von 4-Ben amino-uracill) td 
seiner I.subgjtuicrtcn Derivate, Wig z. B. 1-McthyI-’. 1-Pheuyl- und I-Bcy. 
benrylasnlno-uracil, isolicri waders. Sic Iasscn sich oschtriglicb w dcn cntsprccbe. 
den Xanihincn dehydrausieren. Infolge der Akiivierung der Mcihykngnippe sclimp 
die Dehydratisicrung noch leicht. Sic ue abcrsthr çrschwen  offer nichi m6aIj,g 
wenn cute zusitalichi Aktivlerutig filth. 

4-DleIkylsla4-54Mzoeo-wacl1S nod 4Amlno-5nibo,o-py,loddics 

In der 4-Aminouppe di.rNb:11104!,u Uracildrrivarr wit I.3-Dimethyl4-dimcthyf,. 
amino.5-nitroeu-tzracil (5) und acm 4-Diitby1aminoinakgon konotcn nichi zti 9- bw 

isiiØuih1cnXantbinendehydratiskrt werden. WIr atcUten test. da3 dii !{ydroar 
’einfind1ichkcit dir j7Nitroso-uracil4cnvaic mit dci Zahh.dcr Substjtucntca in der 4-
AininogrUppe stark atcigt, so cntsmtht z. B:bci dcrIitrosiç  tg von !Dimetby-
4.dimctbyaminO-taflcil3 achLschncfl du Hydrolyseproduki I .3-DiaicthyI-vtoha. 
sfure wthiThd 5f5& bnzn Er  umij 
waWniger Leung zur I I-Disncihy1-viuIuzitve hdroIysicrt wird. 

I’ W. Pfiederer und C. IkUbel, Liebip Ann. C1’cni. iii, I7  
Of C. Nibef und W. ?hd,rer. ChcmBcr: N. I605(1962). - 

ID’ C. W. Whitb,id und 1.1. T,’a,,rso. . Amer. diem. Soc. 12. 3971 (1960). 

flNSOOCID: XP_.2294077A_I_,. 
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Ein Vcrgleich der Ztruktuifonneln von 5 und 6 ieigt daD bci S die Bildung von 
taulomcren Sirukturcn nht mghch isi - gnIichc Bindungen sind fcatgrlegt - 
wIbrsd 6 tiulomcrc Former Iusbildel2 &ann. 

2 .2 
H3C-2( NO N

 Hx 
’- WO 

ON(CK,), 

611, $ 7 

�NON 

6 

New VergJeich deuiºt’datouf bin. daD die Auibildun& der taulomercn Isor,iirosot 
cAne VorautsInang rat de DehydrstLllerung 1st. urn wefterco Vçrlaul. 

UOiclu Arbeitcn konnien wit ?cstsmellcn. daD die Ausbildung der N-Ox Strukiur 
d NlUosourgcjJdnvttc von besodere; Wichtigkeit ist Ene FvuPjrig icsci’ 
"I"Omtten Form. a. B. dutch Metbylicrun& fDiII zu scforiigct Dchydritnenrni III, 

Vuche bit Obertragung der Dchydratiaicning von 5-Nitroso-waCiJ aul 3-
tO5O.pytj1njdId.ivtc fubrico ymj keinem MoIg. So kormten wit die von Pflei,. 
(tI)adL,hrjnane :2’ b chjjcbcnci, In der 4-Ajnlnogruppe substiluierten 3-NitrOao-

9idindcnvate nicbi dhdratisieren. Scibet am 24-Diamino-4-bcnzylamiao-3-
00-PyrimidLn (7) lieD sic) trQIZ der Akdvlerung der Mctbylcnvuppe keinc Cycli. 

"flDj ctzicicn. Dieses Ergebnis slehl im Einklang inst dent posIulicito Vorlicgcn 
’0Q taUlomeren Iaonitrosoformcn alt Vorau3xizung für die DcbydraIisicrun.. Das 

tliCbC System in 7 verhinUen dig Auabfldung tautomerer Formco. 

Die bco6tigzn Urecllde,waiq 9 sind aug 4-Chlcc-uracildcrlvaten I und prlmarcn 
Arg"M leichi zu cthaIten3.4..$.I. Nach discern Verfahren wurde sine Reihe 4-sub-
%tIIUiq.t1 Umcilderivatchersestells ($L1ab.2, S. 153). Für cinigc berths bctcbrichcne 

tfb*nduagen wurdcn cinfacherc .Synthcsen cntwicicclt. 
Die dwg saute Kondcncation von 1.A.bibutyI-hamstolr mit Melonsaure cr. 

halU,j liDibu;yJ.barbinjrg irde knit F0c1114,; Wu1r3m in I.3-Dibutyl-
iWOf$j$ Qbetgeliibvt. Dieu* Scigi tine genngcre Rcskdonsfdhhgkei’ gegenQbcz 

C. Diet: und 1. Caru,.., Tstrahcdron Letters (London) 31. 2701 (INS). 
und ft. La*reisna. Chen. Bet. II 2705 (1961). 

’Jubim e- łwn id. 551 to 
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4 HN-CHR" 

R $ 

0. 
1 
6NHJ *
  KC-H1N-CH1-R’ 

10 

Aniincn alt I.3.DimcthyI-1-tilor-uracilJ. Du auf dem gkichen Weg Wgftttllu 
I.J.Diphcnyl-4-chlor-uracil konnie mit Butylamin untcr !4ormaldn,ck in 13ui1 
mcbt umetctzt werden. 

Durch Chiorlerung von N-monctubttitu&crtcn Barbiturt.1urtn9.13 (NMcthyj. 
N-Phenyl. und . cnzyi-barbiturtiure) mit Phosphoroxychiorid in Gegeowa, v 
4% Waster wurden die l-aubstituictten 4-Cblor.uracildcrivitc crhallcn. &iow in 
l.5;clkrng wbstitulertcn Umcticn wird die Reaklionsl*hiikcit des 4-ulodigcn Chief. 
atoms gegenObcr Aminen durch die mg1ichc Monoanionbilduog vcrnngertt41, 

Wcjtc 4-Alk amio-uraci1dcrIvatc 9 wurden dutch UmaratInIiru von 4-Aan0. 
uncildctiviien 10 nech 9hiteke4 und Trav,rso lOt hergestclh. Diem Verfahren iiq 
vor allem bel ho-her siedenden Aminen (Bcnzylamin, Cyclohcaylamüi  Oder AnlJb) 
guic Ausbculco. Bel nieduen Alkylamineci kann nach CerrDa, und A,Wi.,tS in ebw 
Amja-AccIaL-Sdiinelzc gcarbcitct werden. 

Die Us,ranthtkrWgsreikIIonest dicMen vor aflcm nir RcrsteUung von 3-subetj. 
icricu U,aclIdcTivatcn. da 3-subttituicric 4-Chior-uracile nicht zuglnglich siod. Man 
kann tie deshaib our Uber 1.3-unsubstituicric Uracile mit nachlolgeoder AIkyl$. 
rung’) crhahcn. Macb 4-Amino-ur*cii itt emlachcr hcrrustcllcn ale 4-Chior-uracil, so 
daG die Umaminlerung tiler vortcifliahcr itt. 

Die NUrosleniri.g der Uracildcrivatc9 1101 sich in Wr mit Nat riumnitrit/Sak. 
slure odcr In Alkohol ’ift hoaznyinilrii aus(Ohren. Bci leichi In Waster Iöslichce 
Nitrosodcrlvatcn wird scckm1ig in Alkoltol t*itrosicrt.. - - - 

Es gelang, die Umaminlerungsrcakilon mit der DihydrausIerunreaktioo a 
konsbimctnn. Wir erhicitco lus L3-Dimcchyl-4-amiiioS-tiiroso-uracil mit Bczy$. 

.’-
 

&"-hKdi6Jdorid,1kffnzy1arnIn In ciziem Schjict8.,?bcnyi-theophyWn In Autbciatco 
bit itt SOY, Aul diesern Wegc And such 8-Phenyl-xanthin. 3-Methyl- und 3-13ccu:yI-
8-phcmyl-iia.otbiD aus Ii und Ocnaylsmut-bydrochlorid hcrg,eslctIt worden. 

’It K.K. Caw’4 Duch. Bii,des-at. 1139 505 v. I S. II. I96, Robiigen Gmbi( (C. k* 
79$2 (1963)1. 

40 W. PfleÆ’er und Ii. Walter. Licblp Ann. Chem. 77. II) (1N4. 
151 W. V. C,tai, und R. B. Ai,iler, I. org. Cicntisury X. 2672 (1963). 

BNSDDCID 0P 2294O77AL 
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Dic Rcakuo von 1.3.DisncthylJ.-s o-Sititro,o-uricfl mit Mcthylamin.bydro 
ddond eder .ndcie  nicderen Alkybmia-hydiochlozidw helen gerthpert Auibeuten 

7-Hydroxy-x*ntbbe 
- 

Am &o &kcholischeo NisogsmuIterlaugcIToni3tm Substaozeo isoliert 
udc, die in saurom Medium cia den Xsoihinen 4 $hnlicbes UV-Spcktnam zclgen. 
eo Aaiyaecwcrtc abcr ii4czu denco dct NIImWWI’C 3 couprubcn.Ith 

Methyj,1je sowe dumb die U’!- und 1R-Spckc konatcu wit diem 
Nebcaprôdu  sL1-HyJo3Iv.xinthinc 13. Ch. ib Vcnir ciocs lioch ’nlcht IC. 
sehucbenca Vtrbiłduzztyps.  idcntIZ1Citn. - - - 
Wir stebien lest. dalI 3 dutch O*yd.uonsmlttcl tibet dat isicru"Ar cfltMCbczidC 

12 sofun in 13 umgcwsadeh wlrd. Ala Oxydationimittel 
%lrkI die in der Nitroalenniptnutterlauge vorhandelle talpetrige Sturc. 

It NO 
-_ ’ 

3 

R-N’JNO � 

12 11 

Dat Vorliegcn dOer Hydtoaystruktur wwde schos bci deni 5-AmIno1-hydroxy-
vermutet, KtirzJgl bcschrlcben Alice und Abel? 

’ .Af7Lu.mi, D. a. j. ,flse mod7’. .5. Ojdvei, Cib. Symposium on the 7liry cud lbialogy of Pcrldjncs. J. L. A. Churchill Lid., Landon 1954, S. 9. 
4 USd G. C.Aflee. Chem. end lsid.44. I*TI64). to. 
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I .Hydroxy.imidMok sowic Taylor und Garcia1 7.Hydzoky-8-phenyl.tttcophyflA 
noch ab S?bcny1-theophyIIin-7.W.oaid formulicri und auf eincm unabh1 
Wcge hcrgcucllt wurde. 

Abbilduni I. UV-Spektrcn von 7-Hydroey4.I opiopI-theophyIIin (13) Wi pH I (-)mad 
pHl](---) 

Du UV.Speklrum von 13 in saurem Medium (vgl. Abb. I) ist idcniitch mit des 
Spcktren von 7-Mcthoxy.8-isopropyl-tbeophyflin und 7-Methyl-8isopropyl-thco. 
phyUin (vgl. Abb. 2). Em altalisdicn Medium beobachici nun cmc taulomcre Vr-
schiebung des Elektroneniystems von 13 (Abb. I). die wcgen der Fixicrung bciin 
7-Mciboxydcrivat von 13 niehi maglich ml (Abb. 2). Da die Konetieution voa 
7.MeIhyi-8-isopropyl-Iheophyllin 2wcikli(rci fciistcht. ist erwiescn. dafl du NcutraJ-
molckW von 13 cinc1-Hydroxyverbindung and kein 7.sV-Q,ljd dwj.slk. Die UV-59cJ-
irca von 7-Hydro3y4-phcnyI.theophyIIin (16) sioc wcgen der crwciicrtcn Konjugauaq 
barhochrom verschobeo (Abb. 3) - 

Der R akrio,uverlafU!Jt cinc roIc Ahnlichkcit mit der ?4iarosoMciby1cn-Kou-
deitiofl1ErIich.Sach3.Resknon)crkenncn. bei dcr asic aromalischei3 qacw-.. 

dungcnIMreakticnaf1higc. Mctbylcnçuppcn. z. B. mit BcnxyIcnid. iaaIk4 
scher LOsung Anile und Nhronc emstchen. Mach K,dknke. 1.ilezer und Vogi’9 sind 

mi Prinrip bcide Reakitonen. Dehydraticicnmg zum Anil baw. Dchydricrung 

"’ E. C. Tayloi und E- E. Gacla. J. Ainrr,dim U . Soc.. 4721 (1964). 
F. KrMakc. N. L.zfiH? und I. Vog; Chem. aer. 90. 2792 (1957). 

ONSOOCID: XP 2294077A_L 
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L 100.-

AbbIIduii; 2. UV-Spcktycn vn 7.Mtthj4-iopropyI4hophyllin bes pH 1 i�) und 
VO 1-Mrthozy-Lhopropyl4heophyllin bei pH I so1c pH I) (� � 

-- I�.� I 
IdA No 100 mp 

3. UVpÆ.. von 7-Hydrozy.I.phcflyt.I1iphyJIin (U) bel pH I (�I uftd 
- PH 13
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Nitron. mähch,  wemi tin Oiydalionstnitlet zugegeft itt. to besondcrcn FlIkn wira 
die Nitroaovcrb’ndun; telbat ala totchet. Ala mölickcs Zwi,chenprodukt v4d eijm 
Oxim angenommen, dci cntwcdØr dehydnttiicn odcr dchydrtert wcrden kano, 

Per vorgeachiagenc Rcaktiont"crlauf atimmi mit Ergcbniaacn von TbnmLs, Cook, 
und Spiekeu° übcrcln.  Wit komnen festtte lien. daB bci der Nitrosierung von 1.3. 
Di thy benzylatTino.uraCfl mit Qbertchl)sslgem taocmylnitrit ncbcn 
theophyllin our flØnu1dT’d und I.3.6i-TetrameIhyt-2.4.5.7.tCIf0cO-0ctahydr0. 

wird. La muG dahcr cin Azomethin 12 111 zwi, 
schcnproduki angenomalen werden, dat hit muren Milieu der Nitrosunplöau  
hydrolysiert wird. bcvor din Cyvllaierung zum 7-Hydrocy-8-phenyt-thcophyuin ei. 
trill. 

Nach 27ntniL. Cooke und 5pwkw1° neillen wit 7-Hydroity-canihinderivate 13 
her. 7.Hydroxy-8-phenyl-lhcophylltn (U) konntc a. B. dutch kcsktion von I.3-. 
rnethyt.4amino-5.nitroao-Uracil(14) mit Beozaldehydanil in Eisessigli’ cthcI ten wer4e 

H,C.N,NO 

LiOM L1C-N1.,.’NO 1 O.&LN.CH-C,N1 I 
01,

LN NH1 
, Ci41-N-CHC.H1 

"’’ 14Is 

N1AN- 

U 

Die 1.Hydroy-xaotMnci0-6w. 16 unterschcidcn ilcit in lhrcn UFM%ch9tess 
grundaªtzlich von den Purin-7-/-oxldeu10. Wibrend Ictatere in Uhm Lôsung ier 
leichi bydrolysiercn.alnd de?-Kydro*y-Umtthiehicrla stabil- See gtbcnwlcffydroum-
aluren raft Eeacn(U1)cblodd doe Intensive Blauflrbung, die bet echien MOtiden 
nichi aufsrht. Bei Zugabe von Mcihyljodid au Putin-IQ’-oxidco wilt Jodabichciduzeg 
em. 

Dutch Mcthyliening vast’ $3 und 16 mit Diazometban. McthyLjodid oder Dimethyl-
avifar wurden 7-MetboTy’derivatc crhaltcn, wie tuck Toyloo, und Qjrciat) 1016 

festatcllten. Sic erhielten bel der 11cnueflung voo 16 aus 14 und Bc=tdchyJ in Di-, 
methyUorynamid gIicbfal1a du.3.6.8.TetramctbyT-24.S.7.te1caOXCtahydru-pyrl. 
midof5,4..glptci4din tis Hcbcitprodukt. 

20) G. M. Thetmt. I. CS und 2.0. W. Spk*:s. Ciba Foundation Symposium on the 
Che,njatfy’and Biology of Putmnes, I. & A. Chuehill. Led..’Londoe  195 5.139, 

III W. Pfl.Idim? und H. F,ch. tieb,p Ano. Chrin. 515. 52 (5951). 
P /. M. Lister, Rev, pure ppt. Chin fI I,) (194%) IC. A. $6, 10149 (196)1. 

BNSDOCID ..XP �2294077A-1--
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Die 1.Hy4roxy-xaxitbine 13 können roil Phorpbor*nehlorid zu den Xaiuhincn 4 
lc5oxydicr( wcrdczi oder mit WarserMoff in Ocgeowart von Raney-Nickel zu 4 rcdu-
iiat wcrdc. 

Die Nitroouncildcnvalc 3 untcrhcgcn in Gqcnwari eincs Oydtioiumincls 
sowobj der Dchydrs6sicrunj; ala such der Dthydricrwig. Zur HcrsteUung von r,incn 
AnthlOcO I mull man Olier die Njtr000dcnvatc 3 � nn 

moulich 

� asas der NiLo-
sicrwislcstinl uoliercn und in ciricin der aulgcfUbr%cn Lsuopmiltel cthiu.en. 

Zur Gewinnung 4cr 7-Hydroxydaivalc 13 Itt dagmil cia Erbitan der Niiro-

iicnanplª.uag nib  Ckbavellbsdpw )li oswigsiiucl erforderlich. Dabcl wudco 
edoch &lcicbxeiti& die Xantbiac 4 initgcWdct. do die Dchydrotiaierung tcvorzugt 
folgt. Die 7-Hydroxydenvotc 13 laoacn 4ich ibci i°F Ihrcr starker oaurco Eigm 

akc leichi abucnni. Aut einer Lôswig bolder Alkelisaize talk mit Koh1cns1ur 
mxM nur des Xanthin 4 out wlbsand dos 7-Hydroxydcnvas 13 crst zascb Zusota von 
1ioeraIsIurc ausgeflilt wird. 

ftenthrdbung der Vernisebe 

� Zu 310 1 DIbwyIho’s’aioff und 220 a MDJOMJWPC in 330 xm 
iiouij (bcj 60-70’ IcIest) tropft nian im Vittss4 von 1 Side. 720 cent Accio*bydrld und 
4di die Tnperstv.r rnd 90. Nath 6ddI ROhz.l60s man Ober Nochi bei Rourotentpcn-

iicbca. Man dunpfr I. Val. ab and. xcnct den ROCkatuid mit 110 ccm obsol. 
Ia,unoi. Ausbeute 20 g voni Scltmp. 4$-49’. Sdimp. 49-50’ (sue AthinoL’Wssur). 
)ic Mut*crlsuge wird I. Vak. zurTrockno gebraclu and die robe Sluic Ober dot Nainuntsslz 
itlnIfe. obiuebcsit4% d.Qi. - � � � - - � 
C2H20pJ505 (240.3) Der. C $938 H 1.39 X 146 rid, C 60.21 H 8.22 N 11.71 

imio1, 4-ric& 

� Zu cincr Mischung ’on 240 roher IJ-Dibosl-babLiorihr 
itli SOni Waott, tropfi man 5200 AhIicDcM rd 40 Min. inter Rck8uO 
xkocbt. I. Vik. abpdampft mid aid Lie piosscn. De Losuni wird mit Chloroform cotta-
61. dot nds CaCI IctrockOct and dunach abdestillicri wird. Dot P.ohprodukl wird I. Vak. 
Iottilfl, 34P�ic 114’. 56p. 146. AVIbCUT.e £2.d.Th. 

dot #Ainbo.gr,clk 
MeModr 4. J.J.DhnethvI4-uabirylerma.-ororil. � 1.1 S (O-W Mull i.3-DimiuhjI-4chkw-
tUwcrdcn ’nil 10  10.14 Mob Is.bw.tyI.mio IS Min. unici RuckfluC srhiczl. Man l&dt ab 

;llhkIi nod enugi ob. Auibtu(c 74% d. Th. wont 3chp. 150 161’ (sUe Ws.tCf). 
M.zMdi I: IJ DImcthyI4-ph g&lpJot-utciI. � 1.1 g IJ.D thy! hla,-woeil 

mit 11 g P-pilrokoothx1awin in 20con Xihinol I Stde. Uftla RhcItItuB gekochi. 
)te lZlItiflc wudcii abgcuugt mid In Wosse? njspcndj*rt. wo du Amun.hydrochlond 
le’amxwI*itii. Die Mulicriouge wird chngeengt mid der P.bckosautd wit Waiter aufgtnohnmcn. 
ustituta B?X Sch’np 170-172’. Schmp. III �IS) (sue ..Ihono)). 



152 
Pi.,pl-

Coldfaer, G. Ole,: wW E. C,r,Ie.!, Bd. 69 

T.bctIc I. Subitituien* r.ur.cik CI 

.., 

AaaIycr 

. 

.. P. 5cbmp. Ausbcutc Iritio1ormd C H 
p . 

R iumkr’(. suI (Mol,.Gc*.) 

- 

danntcr G. 

CH) H 76.. CHtCfl4 373 3.14 17.44 
(WseV) (1604) 37.53 3.11 17.6 

C48, C41,1 5dp., 114’ 12 CHj,C1P4Q: 53.70 7.40 10.g3 
1236.7) $6.12 7-30 

CR, C4HS 141-143, 64 C1I411CtN0 6.4.13 3.71 
1296.7) 64.42 3.65 

C1H, H 69 -270’ 1$’ C1e}I7C1W:O 51.96 3.17 
(Dioxin (222.6) 53.99 3,29 

CHzr-,Hs H :09-:I(’ $1’ C,H,C1NzOt 55.11 3.63 
(Alitanoll (236.1) 56.13 3.95 

"VcL Li". - Y&. UL’*. 

4iMi.& C: 1:,*,l;1lr,,.c1nI. "- If (.f14 cMo,.q,arU.wcrdc 
12 s 9e lmrl,it b 3O cm Sulasol I SL4c. unter ROckIIuU trhjtzt. Rich ca. SMiw. ja 
die HiicJwg. Nac)t dent Etkalten wird Aihinol mtgcgeben. Opsauji und in Wijgy 

’ pcnd(c. )iusbeute 7$ ? d.; 5hni 296- 299’. Scbmp. 300- 301’ (cus Z.ütsnoi od 
Eis.w). 

Methodt D: 4.&’iytamiri-acII. - I2.7 4.Amt.o..vnc11 ctden mit 15 I Jcery1eri. 
kydrccAtid und 13 ccrJrryicmin gut $emtscbt und 3 SWIM. ;ur 1W (Bed) hitg1. )ic 
dent Lekahes ward mit WiUaF aitpnoinmcit und abgetiugt. Ausbcvt U% d Th.. 5cbsip 
301-310’ (&u Dimcthylfonnamid). . il - 

D.d,et. 40 4.AaL.oIfrOso.SmCOi 

.t1M A: F.!. Oiriat*j1-4-g*er4v*;l -J.łit,o,-wcci1. - 6.59 lJ-Dise1404_ 
p*fAyldntIItO-IUCIl werden 1n I SOcem Waiicr. dii 2.5i NqNO gelOis enthilt. tuip. 

dun 

und ,riJt vctd.SaI1ufttfO9fCflWcI5e &flJCSIUCfl. DIe Farbe wcdtsdi Uboia-Ro-Viok 
each 8liu, Rich ’J Side. wird die blame Rinosoverbiedung abpesaugt and mil Wuaey w 

wiachen. Ausbcule I6 d. Th. vom Schmp. 275-210’ (Enlfbbung bei 150’ durcb CI.. 
b,dvathlcfwiV. 

9: Zu 2.3 g l.J.b :k1-4-p4sdshyIamIso-wacil in 60ccm Altohol w4o 
2.5ccin fsoamyAsivif 14nam Zug*Iroptt (ReM1*rbun. Belt AosSuren mit 10 Truple 
alkohol. MCI wird die Park vIlcct und nacr, ca. IS. Mm. bug. Rzdi Stdc. wied ibw 
tsugt und dii Ptliratl. Vak. vçIySampIt.  Aiabethtc 42% d. Th. vim Schntp. 2111- 27? (Eat. 
flrbw,g bel 144-130’). 

8NSDOCID P_ 229477A_j_> 
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T&bclk 2. Drnvae dcs4-Amnii,o.t2acit5 0& WIfCH1I"’ 

I. 5’ 5  
1..isd.,sI Al.1ymi 

out AusI Mł64d. (MOL-C.u-..) C H N LA. 
abom are.. wiwn c.. 

’4i CHI H 242-241’ NO WN A Coll. Pe,0 45.69 4.33 24.14 " n) 

04) CM1 Ill- 165 34,0 71 A 
($41.21 

P ,0,
 

1941 6170 7435 
32.44 7.73 2234 ’.. 

1$i CM, CHJOM 40-Ill’ HjO . .44A C,H P,O, 
735 2).2 

41.23 4.57 27.76 7’ 

-43 0( 471, 
lio-po,r 14,0 Ii I 

(I.2i 
C.1414,03 

45.36 4.53 27.23 
34.11 7,67 2L31 

0$, C^I42-74)’ 14,0 44 A 
($43.2) 

C,,5I(27,,N,0, 
343: 7.15 2739 
3&U 4.77 75.15 7’ 

He CR, iC,M: 160-161’ 34,0 74 A 
7,37 

CH,N,03 
34.75 132 26.74 
3414 LII 76.15 

04) (�C.H�  141,5-143jo 14.0 
u C 

(111.13 
ej1o, 

76.96 1.13 20.70 
su *30 11.43 

"4, 01, cchc,H. 176.I7fl 
� 14,0 1$ C CIO" !%a% 

25.72 1.43 18.34 
451) 4.17 1,41 

:i, 5343 C.M. 149.5 -ISO-V 0,14,051 1* 
7347.2) 

C.D41.53 
493* 630 77.53 

414 $7.13 " 

04, 04INI4HII 
(745.)) 43.67 6.32 17.30 

0, O4jC.$, Ill -Ill’ C,H2OH 57 
I’ 
I C,,14,0, 6*31 6.41 $421 

IO9.-17j’ 
64.71 6.77 IL26 

Di*iIH0 57 A C4yP40m 47.64 9.73 16.5$ 
��4, CJ4, C.H. 

11:1) 2) 67.75,1.53 14660 
94-93, C,74jOHf 

)$,0(1:Ip 
72 C C1.)I .97,0, 4939 5.26 $2.73 

� H Q4,0’4 
(223.47 4905 5.27 $332 

743.364 H,0 42 A 4,H3WO, 42.15 3.30 74.51 7’ 

CHI 102- xlell 17,0 64 A 
I 

C,14.N,0, 
47.13 539 2407 
46.43 6.54 37.05 

C, X11-310’ DM1 Be 
(15$.?) 

A,D C,SH ,N,01 
46.45 5.45 29.30 
60.52 1.70 9.23 " 

’4� II 171331 60.17 137 19.4$ 

"4 

305-303’ 1aO 43 A C’".Nioj 4447 $54 274* 

H C,, 342-244’ 74,0 67 A0,34 
ills. 1 14,0. 

4432 
3.96 2733 

34.57 7.6’ 17.34 

74 
205-342 C,H2OH 7$ 

C 

(743.37 
C011,374,07 33.04 7.7’ 2735 42.17 

5.66 I�.17 ’ � CR, 11 LJ1 43.20 

2.77 $1.21 C.H. 292-29*’ DM1 
$4 

D CcH.iR,0 43.37 3.64 11.17 
CON, C.N 

7:1 *34 
1:05 

L74 $1.79 
232-:34, C,H9014 7* C C,.H,. P’,o. 74.71 3.1$ 11.11 -w .3*. It Cjj, 

7365,47 14.40 3.25 77,32 
]7-366’ 0,34,034 76 C C.H.,P.,0, 0.67 3.73 

Cu,. C.’4, 

7343,37 59.73 2.14 0.74, 
233.357 C,I4,OH 

U D C,,$4iiR,o, 7033 331 72.40 

c6mj’59’ Uoi 70.9 ,03 0 3.77 

4 
4’. C14,0H 54 

C C,.H K0: 

50.75 157 
’4 C.H7 

366-36*’ (341.3* 

70.35 3.69 C,H,014 
32 

CCjm b,0, 6*53 6.61 � Al4bi ..4 4*h. 1.77 

44.94 

ao4.i 53v65n. 
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11,0 ’ 

Tibclk 3. DcTivatc dii 3.Nitr9so.4,minO-44r3ci1i 
.  O"L MCU1W1 

Ii I 

(,iUirius. ,,i,i 
Mthod, 

0rjE,,4nn(I 
(M,*,.G.VI 

C N 
-bb. 

CH, CUB H ISUHV 
ccN,om 

17 A.  C4(,.N.0 
(9*2) 

£3.43 Jo, 
43.10 130 ML 

CH, cu, CII, (SWIll’ 
CzNOK) 

12 A.i C116rN.Oi 
iS.2) 

49I 3,70 311? 
45.11 ii) ak 

CM, CII, C1I01K l52’23V is 1 C, 004 
Mill 

431* 330 IS 
42.11 310 31.-

CU, CU) CH, 221234-246’ 
(C,l(,oK) 

71.5 I C.K,1.N.0, 
(_6.2) 

47,79 634 jk. 
4712 til U. 

CU, CU, C,1I. 1051261, 74 I C.8I1.424.01 
(340J) 

50.19 &li 
30.21 604 21, 

CII, CU1 i-C,H, t2J71)’ 09 1 C,.IL.K408 so-as &li ZL 
(260.]) $0.14 ((4 21, 

CU, CU, IC.H, Be 

CU, CU, CiVICch so 
CU; CII, - C,Jt, . A. 342 

CM, CH, CU,N(C,U,h Do 

CU, CII, CW,C,J11 146127? IT Ale C,,K,.J’40, 3132 Ii, 
(2113) 32.31 5-7) IL, 

CJ44 ’CsM,p II  
C.I4, 0.19. 4Sf,  
Ii -. Of - C1l,OH 3136V It A"C,II.N.0. 3530 4.3) 7j 

� (300.2) 3611 4.34 *1 

U II CII, Z7WW 92 A.’H4?) 
J.13 4.30 *. 

((hO) (I . 3930 �.o ,; 
H Ii 0.11, 12 AXI C,j’4.O, 35-66 439 - - _zujxr 

3) 3219 411 zu 

CU, II - -.-!1. 293-394  12 An C,H (hOj 3*.13 4.31 Au 
(I4.l) ))3 4,43 MA 

CU, II 0,14, CtfffW 
C,k,ORI 

95 AI C,N,0, 
C 1) 

12.39 4.41 LU 
51.21 4.19 21.3 

CU, IL 0.11, 230-340’ 87 A17(0 624 24.3 
(C,Ii,OH) C 42.00 644 241 

H CU, cqxb A. NO - 

C,)!, 14 0.14, 21*1300’ II A. I C1N.O, 0131 431 
3) 43.90 4.10 

H CIhC,31, Cii, 

H CHAJI, i.N)(,P 92 I C,,I1,.PJ403 53.64 4.36 
(244.!) 53.91 4.32 

CMU. H 411, 30(1360’ 71 I C,N ,,7J.0, 64.2* 410 
(Ca 

OH)
(3)4]) 44.34 LII 

C,II, II 414, 230-1.32.5’ 92 U C,.H,,W.O, $1.32 530 
(0,11,014) (2113) SI.)? LU 

4’ Is4d.,. ,ufpft1l’WTI.’pV&I4t’0.dSI dl. E,f3ibqi ,4aU. - 0’V91. Ui." - 

�’. dt,ióiinlAi  bsiui Vn.rn.. . - 4’Soki%Ip D,btva& - ’V13. UI. . 
- "VII. LII. -0 $s 

narm Ii C4 iUbItiIUJ0TT4 NRrcmppL 

ONSDOCID XP 2294077A_L;. 
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(ANGLIalk 

Me:Aodz A: IJ.Dth M.pbrnw!-xu.uAIe. - Zu 3.3 g 
n 50 ccM )thsool jomyI,IgIg. zvcuopIt. Ni1i Zupbc van S Troptc - -� 
thinol. HO mu ViolcttfIrbimg iul urd faVlo’n Xzuiflc fallen ’sus. Nceh 1/,!dg. R.Qhrcn 
AM .bgeuugt. Aucbeut. 6. d. Mi. vom Schap 264-266’ (aut Alkobol/Ws.aacr - 1:1), 

?.4,Thnde it: ThtophyJIi. - 2 1 J3-DiintkjI.4-rrh)IamiJun-3-silPoro-wad1 in 50 cern 
3u;nnol Wc4en his zw Ejt1rbung unlcr RrckSkaI ackocht Nach 4cm Abkbkii wird .b-

ugt und grtrocknet. Juskutc M. it. fl vorn Schjnp. 273� 274’ (aus Wsicr), 

Method, C: I.Me,byI4-hIsj’l-xoathIA. - 2g 
in 70 can XyIoI 2 $140. wlirn P.Uckf.ul grkochi. Die role Fsrbc der Vcrbindwtl gcht 

gclb Ober. Nich dim Eskiltco wirdF ibgeiaur und mit Athg,o1 I*W&idICO. Ausbculc 
12Y.4.Th.; Schmp. >360’ Zum U tall ierc clgnci sigh Eiacuig. 
Mez1.de b; S.Me,h -heiyI-xanthu,. - IS g J.Mu*y14.ct,,I.o-5-PJfrDSO.k?acil werdan 

nk $ g Joi:yIamffi4oc*knjd itnd 20 
cern 

benzy1sraill 3 Side. gut 170’ (Bid) cthilzi. Es 
zitl vorObergehend Sdgwng gut. )ach dcrn ErkaJic wind g’ut AIhIJIO1 .ufIcaomrncL sb 

&ug1 und ii W.uu euip.ndicnt. D.bci gr*lnnl mist 6.2g IS  ) Rohprodukt vom Schrnp. 
31366’. 2w Rcutagung wird sus Eieuig tnnbiststhakn. 

- IJ�DIweM.7-hdo 3-frop,opyi- within. - 10.5 JJDM,,thM-Ssobwy1em1tuo-aracQ 
70 an Athiaol w*rdesi thtrch Zupbc vg 20ccm JtoimInitrIi iu,d iTroptcn alkobol. 

’Ia nItr9atwl. Die tictroLe Lsung wird sstsebliiOcnd inS 4cm Dwnpfl,sd zur TrockM em-
nI11t, wobrj nscb wtolg*fl Mioutci Pirb.utheUung clnttltt. Man kr*siilliiieai sue Waiter 

’sod abMt 7 1 rinci Gcrnlscbci von 7.Kydro3ty$-isopropyl.thuopt.,Ilin nod $-bopropyl-
hSOpMn. Dutch fnkticnlsnc Muss elser lAsung on Gcmiicbce in In N.O}1 md CO2 

dci 3 g 8.IsopropyI-she,phflhi vom Sclunp. 211-212.5’ und &us der Muu=isue dutch 
FUIno, mil Sglzs&ur 6g ($I ) 7-Hd,ory-I-4s.p,opi4shtokvIlia vont ScP,mp. 20-212’ 

ha1Icn; Sdunp.221-213’ (aus Viper). � U$Spe*,nmi (in 0.In HO): ), � 274 taw. 
98 ( ft 4,03 in 0.I, NgOH: � 228, (2551. 280 rnc. log i - 4.22. 3.90. 3.83. 
74ibox,.a.be*:,I-theohyIlig. � 13 g IJ.binwthW.4.ph :hyMrn1c.nr.ciI in 100 cern 
)haiioI wctdcn dutch Zugaba -on 20 corn !soan,)-InIrnI: und S Troç’ten alkohol. HC1 onno-
L Die tid4oIctte L*sung wind ancbSe0cd I Side. untci Rückflu0 crhitzt. woWS deW-
( F.rg,jfl,flg cicuiti, h.icb dan Ablbko wind abggszugl; 10g Gemiscb von 7-

4lViy4.bcnz4..thgophflht and $-)nt1-thcophyllie, Zur Aultrennung wird in In N.OH 
0it nod durch Elniotten von CO2 die I-ietcj,i.thropAvIIi. igcIiJll. A14 den Muttenliuje 

’wdcn Ract dent Anelu?Cn mit Sgkjiure I (56) 7-HrdpoarJ.bwi:vLrheophWlas voin 
4bMp. 213-214’ erhaften. ScIip. 2)6�sir taut Athanol,. 

- 4 i I.3.blapwth,4-d.c,uino.5.ii,,oso.woril nod 4 p 
"tO7tidtr#DgjIM werden in 20 cern Lisroig S Sidn. unien k,ackuO anhIzi (kciM E.stlt&rbun3l. 

dtift Abktth)cn wind sbgessvgt ’sad tWa Elitnig und Alkohol $CwaIChCn. Atisbcuic 
d. Th.; 5chitp 344’ (5jMcm ab iIO’i (gut tgft, - UI’.cpei,,,a (in 0.1 . HCb: 

LI 237. SOOntia, log 9 � 4)5.:431; in 0.ln NaOH : )..,, - 241. 314 rnti, loge �4.32, 
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TabdIa 4.

 1? 
_ 

kim. 0rutIo*DHsI 
R 

C 14 
 1U1 I.,, 

4".Mwr GEE 

Clio CL II 273-217’r 91-I LC.D’CtIl.N.07 14.96 4.18 11.10 
(14,0’ (110.2) 44.72 ’i jjjj 

CL CII, CHI 04 iS47.40 LII 21J 
(14,01 (I .31 49.40 L45 2130 

CII, Cit. CIl,OH 243-44’ 01 01� C,,0, 47.71 LID 36.96 
IC,H,O4l (3 ’) 43.49 4.91 24$1 

cu, Cu. C,H, 277-271.? 96 IIN C.N.ILO, 31,92 III 21s 
(C41110")(2013)

 51:461
1.04 &00 0.12 

CK5 CII, C#, 264 SI OS C..K..LO. 51.05 6.35 UzU 
(C,H,0I4) (232-2) 74.11 644 13.43 

CII. CII, iC,H. 210 U II’ C.,I(,.N.O, 5101 431 U 
(CU,0)4) (222.3) 54.24 4.36 1531 

CHI CII, iCJ(. 14"71 A5 C,,lls.NO, 35.1 III 23.71 
II IC,,OII) (234.3) 51.00 7.05 21.96 

Cli, CII, C,K,CO3 277-3710’ 141 A C4,0, 47.42 4.06 flit 
47,03 ItO (414,014) 

14 
1 

1. D’ CIli01 
22.43 

’96.01 472 2tj 
(Alom 31 . lit) lit 21.56 

Cii, CIE, CPiaN(C,M,h’ 240.250’ 419 A Cs H,.M,0.’ 47.75 4.11 3313 
40,00 7.10 1139 

, � JI3 CHI CIII. 4 
(C,I4,014) (3) 

 
62-43 53) 

C,H, CJ$, Sr - - Ill- 103 Ii35.07 7.63 2iJS 
(C,H,0II) .8 5750 7.73 1131 

C.H. CH. 414 244-160’ 47 4"’ C,$.O, 6703 7.11 1146 
- 

(C,H.0HIII,0) 4) 57.96 ItS 14M 
K H 41I ii0 II 5,C.D C,M.O, itil 3.34 24.36 

(AsOMIDM77 
( 

.1) 57.91 1.72 24AB 
Cii,. - >160’ 92 C Cft44Oi 1770 4.17 13*0 

- (AOIfl 
- C 2) 9.53 4.21 2334 

H CII, Ciii, >296 SI A. 0 C.I.0i 1750 4.17 - 
CDMF!AcOm 

( ) 

19.73 4.31 
Ciii, Ciii, Ciii, ,-M0’ 

(isiOR) 
00 A Cj4.N0, 

.0 
72-41 4.34 54.75 
72-504.0 4.91 

C,H, H. CA >3W 79 C C,,M,,N.Ot 47.9 3.01 III 
(AOII) (3013) 0-614-4 9.43 

H CL Ciii, Ciii, >340 42 AD C?H.0% 67-914-42 - 
(AsiO H)I’ .3) 47.94 4.14 - 
>)*0’ II C CItK..N.0% 67.0t 4.43 - 
AlOI4) 315.3) 41.91 433 - 

U 
AIW,.niuw AcOM - 91s1u. luOK - luipisilihol. -5Yti. t.1LI3, 0 V, .usims Randbuo Łw Ot$4AlICb*fI C3ssmh. 94. 34, 5. 570. - VJ. 6,i10... Id. 34. S. 419. - "k,iiaJtiuin MA 1 Xii AdW ba. DM. - to Krifilagbillft 11111 I 74o1 Ac011. VI,roj!zrimg won Ij.DInwihy1.44,qj,j,Iar,W,t-i.irariI: 7.5g I,3.DImeihyId-b3v10,ut,.. iVlCiI wcr6Ifl In SOcCTfl Atitanol jcIłtI und auf Rau.nletnperstur SbgckuhlL M44 Uolt 271 J. ,t.J. Sp,,r und A. L. R41yWt00d, 3. Amer. chcm, Soc. 75, 114 1953). OHODOCID: cXP 2204077A_I_= 
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..iTh ID CM Am,! !IUil Su (rollichi Farb) ud flutI skii ilkłhol. UCI in (Fubwutk. 

mgI. Nac3 9j381d9. R0hrcn wird b3tUuV (darker Bciv.ldthyd.Gerucbi mad mu Eiieu!g 
.thllismcl. Auibeu5i.5 1J.Phemv4.t llInvcm  

C13I412N40 (256-31 Bef. C40.3 H4.72.N21.14. ..Gef. C61.13 744.11 N2I.91 

Dc MUCIelIftu9t wi,d cingcdimpm mind der Rackstand ebeidalli mu Eiseedg umkrisi1U-
’I. Han flikIt 1.21 Ij.ł.8-Tu,  *hj’1.2.4J.T-sesrQoxo w&yopyrJmido.i.4Sjp’aridJR - 
in Sclimp - 360’.  

CuHuNeO, (304.3) ber. ’C 47.31 H 3.97 N 37-62 0m1. C 47.27 H 4.10 74 11.00 

I 11 

room_us 

0 
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Abbildung 4. lR.$pekUrnm (n KRr) von 7Hydriy4..iiopropyI4hcophyIIin 
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Tabellc S. 7-Hydroz.,ianth1nc 
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Analyeim 
BrmiuiolonmeI C H N R lwnkrid. Aib, (MO1.-GW) oban am.. 

Bulldatunlmif Gal. 

11 C13 CH 3 1.14-114.5 63% CH,.P.40 45.71 4.80 26.66 
310.2 43.78 4.96 26.83 

CH1 C*4, 171172’ 54 C4H1:14.0, 48.21 5.40 24.99 
(224.21 41,42 3.57 2113 

I) CI13 cH, 134-1$4Y 48 CIOH,lI’&.0) 30.44 5.92 23.32 
(WI&w) (231.2$ $0.1$ 3.93 23.80 

1

 

CH, i.Cl4, 22)-32r SI C1,H.N.03 50.44 5.92 23.52 
(Wmucr) 42)8.11 $0.71 6.06 23,33 

CH) CkC143 216- 211’ 36 Ci.H,.NOj 31.73 4.93 19.57 
(CH3OH) (286.3) 39.00 5.21 19.66 

i CH CHq 342-344’ 65 C,jK,N4O3 57.34 4.44 20.38 
(C.H30M. i272.31 $145 4.71 

20.61 

mb 
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III H. CoIdser, C. Did: and E. Carstens 

7.M,,xj,4.j4popj4.jhrOphIIJ1. - I j j-Hdi..xp4-1,opPOpIhir.pl,yI14 id 
5 mm M.:kj4kdld und 2.5 s k,CO, in 200 cc= Acaton 4 Wit. skocht. Danach wird 
hull abgiaug und das Action abdesilIlicit 04i Rlkkztgnd wird gus Wasaer umkrW&l6jMj 
Ausbeule 0.138 vom Schmp. 124�I W. - UY-$prkvwu On 0.1 a 110 und 0.1 is HoØ Ii): 
).jfl�i - 274 n1, Ig e � 4,02. 

C11H1.N.O, (253.3) Bar. C $2.36 1(6.39 OCR,12.30 Gel- C 51.61 1(6.47 OCR, ILI 

7-MathoxJ.pi,rl.th,.pliirn. - 2-7x 7-fft’drO.rp-.pkeisj.I.theophyllIn In 500 ccm Ace. 
ion wardcn iit S ccm MethylJodXd und 3 g KalEi,mcnthojiar 4 Stdn. unter RAckliul gakorbL 
Danacb witd von AWrIliblighcu Satan abgesaugt ufld dii Action abdciiUlieri. ^usbgqls 
62 d. Tit,.. Schmp. 16$-1694’(aus Aihanol). - U S..ak:esu,, (i*  0.109 MCI uOd 0.i 
NaOH): ),, - 237 ms. log a �435.431. 

Cl4,.N403 (2U.3) iCUfl II 4.93 OCR3 10.14 Gd. C 51.92 H 5.40 OCH1 tog 
3-isopopyI.th,oph.iJIia’ ear ?I1S-oxi4.Lsoprapyl-thvopkyllia. - 0.6 i 7-F&S’a.x4.ip. 

In 10 cm Chloroform ieroci ;ninmJi trit o .a, in 3 
Chlorolorm untcr Eiikiihlung wescin. Man JUt 30 Min. b.i Raunicmperstiir uehcn uod 
kOclu anichlkltcnd 30 Min. unict KiickfiuO. Man zcesatzi mit Elm and ifannI 4k ChlO(ofo,b. 
iosung ab. Pie wiOr. Phase wird nochingla tail Chloroform auaicJiOisch. Man trockAft 
and dampit Ali. Nach dtm UmkivaI1iaieran Sib Atbanol Schmp. 210.5-2111. AF-0%jd. 
Rcakiioneii tail Di,nnhyh*nilin/HCIiiI und 

pa, (auf Hyd,oumdure) &,leii aepalk’ 
.#- gh1-:htaph1IM i7ktSwaj4m,M$ iheophvllM. -. 19 7-Hp*4-niruhjj.. 

sheophyilla in 200CcmAthanoI1ird nut sitter Sp.tcIpkza Ra.,ey.Nkhel bcl ftaumlcmpctao 
hydnert Nach btciidctsr VisLStsloaufn$hme wird abpsiugt und cinpungt Auaben* 

-&7#  1-McihyI4heophyI1ii vom.Sch,pp0fl5’. reCI-eaktinn and N-Oxid-Rc.ktion 
DimelbyIiillingkonz HO ficka ncgauv ii. 

21 E. OrAls!. I, org. Chcmusi,y II. 534 (1953). - 
2$1 NA. Coats und A. R. Kag,lf,k.y. I. erg. ChawilgIty 34.1236 (I39). 
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Exchange Axnination. Alkyl and A.rylamino-pyriznidines and Purines 

BY CAL.VERT W. WHITEHEAD AND JOHN J. TRAVERSO 
RRCETVED Dscawrnm 28, 1959 

Pyrisnidine amine functions were exchanged with primary alkyl, raikyI and arylamine groups to yield the corresponding N. 
substituted 4-amino.. 6-amino- and 2-sminopyriniidiiaes. This exchange reaction was particularly useful in the synthesis 
of 4-substituted amino.2. and 6.bydroxypynmidines as well as 1,3-diaIkyl-fl4ubsututed atnitsouracils. Adenine was cnn-
vetted to 8.benzylwmino-, 8-furfurylemino- and 6-phenylaminopurine by the same reaction. 

N-Alkyl and N-aylamino-pyxirnidines and pu-
rines have been prepared almost exclusively by 
nucleophiic displacement of chioro, mercapto or 
alkoxy groups with amines. This procedure is 
limited by the availability of appropriate chioro, 
meruapto or ailcoxy intermediates. Pyrimidines 
and punnes having primasy amino or imino func-
tions on a carbon adjacent to an endocyclic nitro-
gen are, however, readily available. This paper 
describes the direct conversion of a number of 
these aminopyriznidines and 6-aminopurine to 
their N-alkyl-. N-aralkyl- and N-arylazriino-deriva-
tive. 

Alkyl and arylamines were allowed to react with 
6.amino-2,4-dimethylpyrimidine hydrochloride, at 
an elevated temperature to give excellent yields of 
6-anilino-, 6-(3’,4’-dimethoxypbenetbylamino)-, 6-
benzylaxuino-, 6-n-heptylandno-, oblarnino-
and 6-n-butylamino-2,4-dimethylpyrimidines. The 
boiling point as well as other physical properties of 
the cyclohexyl derivative are identical to those 
previously reported for 6-cyclobexylamino-2,4-
dimethylpyrimidine. Metbiodides were prepared 
of the 6-benzylatnino- and 6-n-heptylanuno-2,4-
dunethylpyrirnidines, resulting in well defined 
solid derivatives. 

The primary and secondary amine groups of 
4-amino-6-n-octylaminopyrimidine were both re-
placed when heated with benzylamine hydrochlo-
ride.The product. 4,6-bis-benaylaminopyrimi-
dine, was identical to an authentic sample of this 
prepared3 from 4,6-dichioropyrimidine and benzyl-
amine. 

Very few 4-alkylainino-, or 4-arylamino-, 2- or 
6-hydroxypyrimidines have been reported. Those 
found in the literature were prepared by the hy-
drolysis of a 2- or 6-alkylmercapto or alkylsulfonyl 
group.3-4 The exchange amination reaction re-
ported here is particularly useful in the synthesis 
of pyrirnidines of this type. Cytosine was heated 
with a mixture of bcnzylaxnine hydrochloride and 
benzylasnine to give an 80% yield of 4-benayl-
axnino-2-hydroxypyrimidine. Slightly lower yields 
of 4-anilino-2-hydroxypyrimidine and 2-hydroxy-4- 
phenethylaminopyrsmidine were obtained when 
cytosine was treated with aniline hydrochloride 
and with phenethylamne hydrochloride. In a 
similar manner 4-amino-6-hydroxypyrimidine2 gave 

(1) U. Hall, R. 1. Lowell. H T. Opeahi, L. C. Payn*n and A. R. 

Todd. J. CS.,,.. S.’., 367 (194
 
G). 

(2) C. W. VTbkbd sod 1. J. ’r.vc,so. TIUS Jouasa,. $0, 2165 

41938), 
(3) 3. M. Sprague and T. 5. JoIzinea, ibid., IT. 2252 (153*). 

(4) P. N. S. Curd. M. I. Psots, R. C- Owea, P. L. R.te sid 0. A. 

P. TuC7, I. CS..,,. S.’.. $70 (154$). 

(S) H. 1_ Wber and T. S. Jubosos. A’,.. CS.. J.. Ii, 890 (*904). 

n’t 

4-benzylamino.O-hydroxypyrimidine, 4-anilino-6-
hydroxypynmidine and 6-hydroxy-4-,n-methyl-
benzylansinoyrirnidine. 4-An*ino-6-hydroxy-2-
methylpyrimidine underwent exchange asnination 
to yield 4-benzylarnino-6-hydroxy-2-methylpyrimi-
dine, 4-hydroxy-2-methyl.6-phenethylawinopyrisn-
i&ne and 4-atlno-6-hydroxy-2-methylpyyimidine. 

All the reactions of primary amines with pyrimi-
dylamines, described above, were carried out in the 
presence of an acid catalyst, i.e., the amine hy-
drochloride. Two reactions were performed to 
determine whether an acid catalyst was actually 
required. In the absence of an and ss-beptyl-
amine and bensylamine each underwent obscure 
reactions with 4-amino-6-hydroxypyriinidine. A 
low yield of 1,3-di-n-beptylurea was obtained with 
m-heptylansinc. Benzylautine yielded a product 
having an empirical formula CH11N30, as de-
termined from its elemental analysis. Its ultra-
violet absorption spectrum is pyrimidine-like with 
two maxima; log GM at 230 ms is 4.52, and at 
259 mis is 3.79. The infrared spectrum supports 
the pyrimidine structure and absorption bands 
at 2.92, 6.02 and 6.21 1A indicate the presence of 
NH, amide-like carbonyl and benzyl groupings, 
respectively. These results suggest the structure 
1-benz3rl-4-beazylaxnino-6-lceto-1,6-dihydropyrima-
dine or 3-benzyl-4-benzylamino-6-lceto-1,6-diliy-
dropyrimidine. Eitherof these products obtained 
from beuzylamine or 1,3-di-n-bcptylurea obtained 
from n-heptylauiine must result by complex 
transpositions involving a ring cleavage. The 
mechanism of this ring cleavage could be similar 
to that proposed by Taylor4 for the reactions of 
a]kylaznines with aminopteridinea Since the re-
actions of 4-amino-6-hydroxypyrimidine with ben-
zylasnine and with n-heptylamine in the absence of 
an acid catalyst did not give consistent results, 
the presence of an acid catalyst is considered 
essential in effecting a definable exchange atnina-
tion resulting in the formation of the 4-substi-
tuted arnino-6-hydroxypyrimidines. A catalyst 
was therefore used in all the exchange reactions. 
When 2-amino-4-hydroxypynmidine (isocytosine) 
was treated with an alkyl or azylamine hydrochlo-
ride, under the same conditions used for the 4-
and 6-arninopyrimidines, there was no observable 
reaction and unchanged isocytosine was recovered. 
The reaction between 2-amino-4,6-ditncthylpy-
rintidine and benzylanune hydrochloride gave a low 
yield of 2-beuzylamino-4,6-dirnethylpyrimidine. 
Contributions of the two adjacent endocyclic 
nitrogens would appear to retard an exchange of 
the 2-amine function, but further examination of 

(6) E. C. Taylor. Tess Jnu.asL, 74, 1651 (1632). 
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TABLE  

HINHR3 

N7 
Vidd, 

S Rt Ri M.p., ’C. 
% 

Formula 

eN, n.C1H, CH, 108 91 C,,Hiii 
CH, C4116 CHI 102° 53 C,,lt.1X, 
CHI C4,, CHI 535’ 75 c,,H,,, 
CH, C4T4&CH1 CH, 18,-81 71 CnH,N, 
CHI I.CTHI. C}t. 165° 70 Ci,HnN1 
CH, C,.H,,Oj C}L, 200’ 69 C,HN,Os 
OH C,H, H 266 64 C,,H,T,O 
OH C,J4,C14, H 21.-218 .9 C11H,,,O 
OR CH.(Cl4,) H 182-185 63 CH,N,O 
FL C,H, 00 246-250 13 CI14,N20 
H C,H5CH2 OR 220-234 37 C.,H.,N,O 
H C,H,° 00 210-220 29 CH13N30 
CH, C.H1 OH 270 57 C,,H,,N,O 
CH, C4H,C14, OR 22$-227 80 C,,HN,O 
CHI c,H(CM5)5 OH 224 65 C,,HnN,O 

B.p. at 0.75 mm. 41 B.p. 165’ at 1 mm. I B.p. at 0.5 mm. 
phenethyl, ’B.p. at 1 tom. 11 4-Methylbensyl. 

the reaction conditions is necessary before this 
may be considered a fact. 

It was particularly interesting to find the ex-
change amination reaction could occur when both 
ring nitrogens of the pyrimidine were substituted 
with alkyl groups or when amino-ienino tauto-
merism does not exist between the extranuclear 
and endonuclear nitrogens. When 1,3-dimethy14-
aminouracil was treated separately with the hy-
drochlorides of furfurylamine, benzylamine and 
n-heptylamine, the products were I ,3-dimethyl-
6-lurfurylaminouracil, 6-benzylamino-1,3-dincthyl-
uracil and 1,3-dimetbyl-6-n-heptylaminouiacil. 
These 1,3-dialkyl-6-substituted aminouracils are 
believed to be the first representatives of their 
type. Previously reported methods of pyrisnidine 
synthesis cannot be applied in their preparation. 

Adenine reacted with benrylammne hydrochloride 
to yield 6-benzylaniinopurine and with furfuryl-
amine hydrochloride to yield 6-furfurylamino-
purute (kmetin). Aniline hydrochloride and aden-
ine gave 6-anilinopurine which required a number of 
recrystallizations before it 

was 

free of color. Guan-
me did not appear to react with the amine hydro-
chlorides and adenosine was degraded to adenine. 

Ultraviolet absorption of the parent primary 
pyrisnidyinmines and their products, the alkyl-
amino- and arylasninopyrimidines, were determined 
in neutral, acid and basic alcohol solutions (Table 

I). Similarity in the absorption characteristics 
of each parent compound and its derivative sup-
ports the structure of the latter. Most of the 
pyrirnidines were titrated and the plC,., values 
determined in 66% I.7,11.ditnethy1formamide are 
of the order of those expected (Table I). 

Acknowledgments.-The authors thank Wm. 
Brown, Howard Hunter, George Maciak and 
Ralph Hughes for the elemental analysis and 
Harold Boaz, Donald Woolf and Leland Howard 
for the titration and ultraviolet data. 

Carbos, % X,.lregcn. % Cskd, Pound Curd. Found 06.99 60.86 9.57 9.75 04.16 64.08 4.85 494 65.67 05.54 5.51 5.80 66.95

 87.21 6.00 5.59 84.16 64.16 4.85 5.10 65.67 85.83 5.51 5.83 68.95 67.04 6.09 6.49 66.95 66.94 6.09 8.01 

H.p. 155° at 0.4 ram, 8.p. at 1 mm 

Experimental Vol.82 Ni*rre, % C,.ied. iousd 23.44 23.45 21.09 21,27 20.47 20.43 19.70 19.40 1899 18.45 14.62 14,09 22.45 22.64 20.88 20.90 19.52 19.43 22.45 22.10 20,88 20.87 19.52 19.86 20.88 20.78 19.52 19,43 18.3.3 18.40 

I 3,4.Djmethyi 

2,4-Dimetbyl-6-subutituted Aminopyrirnidlacs (Table I). 
-A mixture of 15 C. (0.1 mole) of 6-ani.ino-2,4-djrnethyl-
pyrinsidine hydrochloride and a 10% molar excess of the 
appropriate amine was sealed in a glass tube. This was 
heated at 170° in a furnace for 20 hours. The cooled con-
tent of the tube was poured into dilute H2OH. The prod-
uct was extracted with ether, dried over MgSO4 and dii-
oIled under reduced pressure. In some cases the products 
crystallized and were recrystallized from a mixture of ethyl 
acetate and petroleum ether. 

6-Benzylaznlno-2.4.dhnethylpyrinddine Methiodido.-
Three grams of 6-beozy1amlno-2,4-dlmethylpynmidhse and 
2.5g. of methyl iodide In .50 ml. of ethyl acetate were boiled 
under rethix for 10 hr. The separated solid was recrystal-
lized from ethanol; yield 4.5g. (82%), nip. 190-192°. 

Ana. Caird, for C,4H,,IN,; X. 11.26. Found: N, 
51.49. 

2,4-Dlmethyl-6.n-heptylenunopydznldlno ,oetbiodde: 
yield 72%. (as described above), nip. 70-72’. Anal. 
Calcd. for CH,.1N,: N, 115.6. yonod: N. 11.31. 

4,6-Bis-beazylaininopyrinsidhse from 4-Amlno-6-’is-octyl-
arninopyzimi’Une.-A mixture of 4 g. (0.018 mole) of 4-
aisino.6-n-oetyl-arulnopyrlmidine,’ 2.58 S. (0.018 mole) of 
bcnzylarnine hydrochloride and a few drops of beazyluinine 
was heated at 170° for 2 hr. The cooled residue was washed 
with ether and then with alcohol to yield 1 g. of insoluble 
solid. The solid was recrystellised from ethanol; m.p. 
236-237’. This was Identical to a sample of 4.6-bis-
benzylarninopyrimldine.’ 

4-Alkyl.znlno- and 4-Az’ylasAno-2.bydrozypyrinsidlnes.-
To 5.5 g. (0.077 mole) of cytosine with an equal molar 
amount of the appropriate amine hydrochloride was added 
enough of the free amine to wet the sofids. The mixture 
was heated in an oil-bath at 185° for 6 hr. The solid residue 
was dissolved in dilute alcohol, clarified with carbon. con-
centrated and allowed to crystallize. 

4-Substituted Amino-6-hydroxypyrlmldisses (Table 1).-
To one-tenth mole (11.1 g,) of 4-amino--6-hydroxypyrlmi-
dine’ was added 0.1 mole of the appropriate maine hydro-
chloride with sufficient free amine to moisten the mass. The 
mixture was placed in an oil-bath at temperatures of 145-
170°. Considerable foaming and bubbling occurred wfllch 
ceased after 1-4 liz. The residue was triturated with 
water, the solid product collected and recrystallized from 
ethanol. 

6.!lydroxy.2.methyl.4.oubStItnted Anslnopyrimidines 
(Table 1).-’--To 12.5 g (01 mole) of 4-amino.6.bydroxy.2-
methylpyrimidine was added 0,1 mole of the appropriate 
muine hydrochloride and 10 ml. 01 the free amine. The 

Alk 

a I -cXP_ 2594075A_I_, 
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TABLE 11 

tvzoi,gt SPECTRA’ AND pK’. VALUES’ 
Ultrs.lalet spectra 

-Neutral----- ..-’--A.ld------. ,-----M.alI-.-----. 
Pyrjldlne plC.’ ). SIP log sri 1.,, SIa be an 5,.., ms log ass 

6-NN,-4-0H <2.5. 11.3 215 4.49 208 4,32 
256 3.81 252 3.95 254 3.59 

6-X34C5146.4-01i 1019 248 4.24 
280 4.24 

8-N1{C,B7-4.0H’ 11.1 224 4.49 218 4.34 
8-NH5-4.011.2.CH1 214 4.42 

258 3.84 253 3.98 253 3.67 
6-NHC1H.4.OH’2.Cff’ 12.2 223 4.50 

282 3.99 238 4.20 257 3.94 
2-NH:-4.6-di.CHs 228 4.09 224 4.09 225 4.10 

290 3.87 298 3.76 290 3.67 
2.NHC,H1-4,8d-CH,’ 3.9 238 4.29 232 4.27 237 4.32 

298 3.60 310 3.78 297 3.68 
6-NH5-1.3-d6CH,-2.4-di4Y 266 4.31 286 4,31 268 4.31 
6N11C,Hs0’1,3’dl-CI’1r2,4’diO’ 267 4.31 287 4.30 269 4.29 
8.NHC,H,-1.3’dj-CKr2.4.di’O’ 268 4.32 268 4.32 268 4.34 
4.NM,.2.OH 4.8,>13 267 3.74 278 3.99 282 3.95 
4-NHC,lT7.2-OH’ 3.8, 13.5 266 4,00 283 4.15 288 4.03 
4.bIHC,ll,-2.0H’ 4.0, 13.8 26* 3.97 283 4.11 285 3,95 
4-NHC514,-2-Ol4 12.9 293 4.26 294 4.11 300 4.28 

232sh 220th 259 3.94 
4-NHCTH,.2.0-dl-CH’ 6.3 244 4.20 259 4.28 244 4.20 

275th 263 4.28 275th 
4-NkfCsHs-2,8-di.CH1 5.8 290 4.24 
4-H-05Jf1.2,6.dl-CH1CH1I >14 260 3.55 
4.NH.,s.C,}2,8.di.C}fi.CH1I >14 264 4.27 
4-NIt C,H,-2,6-di. C143, C1481 >14 285 4,40 
2-NH5-4-014 3.9-.10.8 220 3.94 255 3.82 274 3.83 

288 3.92 

’The ultraviolet spectra were determined in 93% ethanol; in 95% ethanol with 30 5. of 2 N }ICI per 3.3 ml. and in 95% 
ethanol with SOhof 1.7 N KOH per 3.3 nil, ’The pK.’ values were determined in 68% *4,N-dimetbylformamide. � C,H7 

benzyl, C.3250 furfuryl. C.H, = phencthyl, 0 - carbonyl oxygen. 

mixture was heated at 143°  in the all-bath. After. 0.5-1 hr. 
the mass melted and then became solid. Water was added, 
stirred and the solid collected. The solid product was cc-
crystallized from ethanol. 

Reaction of n.Heptyl*mlne with 4-Amino4l-bydrozypyllin-
Idlas In Absence of Acid.-n-Heptylaaune (20 g.) was 
heated with 10 g. of 4-amino-6.tsydroxypyrtmidsne at 140’ 
for 4 days. During this time bubbling did not occur as was 
observed with the amine hydrochlorides and 4-aminO-8-
hydroxypyrimidlne. The cooled mixture was extracted 
with ethyl acetate. Six grams of starting 4-asnino-8-hy-
droxypyrisaldine remained undissolved. The filtrate was 
diluted with ether to precipitate 3g. of solid. When recrys-
tallixed from ethyl acetate it melted at 88-89’ and was 
identical to an authentic sample of 1 ,3.di-n-heptylurea. 

Reaction of Uezylasnlsse with 4.Anisno-d-hydroxypysixni-
dine In Absence of Acid.-Ten grams of 4-amino4-hydroxy-
pyntnidine was heated with 20 g. of beneylamine at 160-
170’ for 4 hr. There was a vigorous evolution of vapors 
that tested basic. After cooling, the mixture partially crys-
tallized and the solid was collected. This was recrystallized 
from ethyl acetate; yield 0.5-1 g., m.p. 127-.-130°. The 
ultraviolet absorption in ethanol showed two maxima at 230 
and 260 mc. There were no titratable groups between 

H 3.5 and 13. The infrared absorption showed a band at 
2.92 it resulting from an NH group, an intense band at 6.02 
p From an amide-like carbonyl group and a band at 6.21 p 
due to the aromatic benzcne rings. Characteristics of the 
product suggest the structure 3.btuzyl-4-benzylamirtO41-
keto-1 .8-dihydrapyritsddine or 1-be4xyl-4-benzylartslno’6-
keto-1 .0-dihydropyrimidine. 

Anal. Caled. for C,,H,,N,O: C, 74.35; H, 5.89; N, 
14.48. Found: C. 73.76, 24.8.23; N, 14.03. 

3-Ben2ylanilno-4,6-dlniethylpyrlmldlna -One-tenth mole 
(12.3 g.) of 2-amino4.84lmethylpyrimidine was mixed 

with 0.1 mole of benzylamlne hydrochloride and heated at 
160° for 5 hr. The cooled residue Was triturated With water 
and the solid collected. The product was recrystallized 
from alcohol; yield 2 g.. m.p. 107°. 

Anal. Calcd. for C,5H,,N7,: C. 73.21; H, 7.09; N. 19.07. 
Pound: C, 72.98; H, 7.06; N, 19.34. 

1,3-Dlmothyl-6-subatltutsd Andnouraclls.-One-tenth 
mole (15.5 g.) of 1.34irnethyl-6-ansinouracil was mixed 
with 0.1 mole of the appropriate amine hydrochloride and 15 
ml, of the free amine. The mixture was heated at 145°  and 
bubbling continued for 3 hr. Water was added to the cooled 
mixture and the products crystallized from ethyl acetate. 

1,3-Dlmcthyl’6-fuduxylernlaouzecil: yield 65%, m.p. 
190-190. Anal. Calcd. for C,,)f,1N,O,: C. 56.18; 14, 
8.57; N, 17.86. Pound: C, 56.35; H, 5.32; N. 17.81. 

8-Bsnzylamlno-1.3.dlmethyluracll: yield 75170, m.p. 143-
144°. Anal. Cajcd. for C5B55NA: C. 63.66;  
N,17.13. Found: C, 63.58; H,6.15; N, 16.95. 

l,3-Dlxnethyl-6-n-heptylamlnouracll:yield 70%, m.p. 
83-86’. Anal. Calcd.f6rC,0H20N,03: ,81.83; 24,9.15. 
Found: C, 61.32, 11, 9.38. 

6-Baazylainlnopurine.-A mixture of 2.5 g. of adenine, 
2.5g. of benaylamlue hydrochloride and 6 g. of henzylamine 
was heated at 165-170’ for 8 hr. The reaction mixture was 
extracted with warm ethanol leaving approximately I g. of 
unreacted adenine. The filtrate was clarified with carbon. 
concentrated and cooled to yield 1.5. (54%) of 6-ben2yl-
aminopurine, m.p. 225° (reported’ 229 ). 

6-Purfwylacilnopurlsic (hinetin) was prepared in the same 
manner described for the above beneyl derivative; yield 
67%, m.p. 266’ (reported 286-287°). 

(5) C. C. Skinner ead V. Shire, Ta’s Jousns. IT. 6002 (1022). 
(8) C. 0. Miller, P. Skoog, P. 5. Okuuz., 54, H. Von Saltea act 

F. M.  Sums. ibid.. 17. 2605 (1956). V L a E 
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6-Phenylazninopurine was prepared by the method used After several crystallizations from alcohol it melted at 278 
fur the beazyl derivative. Approximately 2 g. of highly (rcport9d’278-281°).  

cok,red product was obtained that melted at about 2450. (01 0. H. Hiablap and 0. B. ElioC. U. S. Patent 2.1291.034. Oct. 
12, 1031 (C. A.. SC, 1933 (lOad)). 

(CONITRIMMON PROM TUB DEPARTMENT OF PHAkMACOLOOV, MEDICAL COLLEGE OF V1ac1w35. RzcanoD. VxRolsuj 

The Isolation and Structure of a Ketoamide Formed in the Metabolism of tin’ 

By HERBRET McKa>erxs, J, EDWARD R. BOWMAN2 AND Lsi’nox B. TURNBULL 
RECEIVED JANUARY 14, 1960 

Administration of (-)-nicotine or (- ).cotinine to the dog leads to the excretion of a chloroform soluble amphoteric 
metabolite which has been separated in crystalline form. Hydrolysis of the metabolite in acidic or basic solution resulted 
in the formation of rnethylamine and an oxo acid. The latter yielded y.(3.p)rldyl).butyric acid upon reduction by the 
Wolff-Kishner procedure. A Beckmann rearraognent of the ozime from the oxo acid aforded 3-pyridylacetic acid, In 
consequence the metabolite is assigned the structure ,.-(3-pyndyl).l3-oxo-N.methylbutyrausidc. 

The metabolism of (-).nicotine in the dog leads’ 
to the excretion of (-)-cotinine and a variety of 
Koenig positive components. The role of cotin-
ine in the metabolism of nicotine in both the dog 
and the human is evinced in many ways including 
metabolism to (-)-desmethylcotinine in the for-
mer4 and hydroxycotinine in both species.’.’ 

During studies on the metabolism of (-)-
cotinine and (-)-nicotine it was observed4 that 
the urine of dogs following administration of (-)-
cotinine contained a chloroform-soluble metabolite 
which, in contrast to cotinine, hydroxycotinine 
and desmethylcotinine, was removed from aqueous 
solution by Dowex I (OH�). Chrornatographic 
evidence has indicated the possible presence of this 
same substance in the urine of both humans and 
dogs following administration of (-)-nicotine. 

In the current studies (-)-cotinine has been ad-
ministered to dogs in quantities sufficient to per-
mit isolation of this new metabolite and subsequent 
structural determination by the reactions 

The pooled urine from mongrel dogs following 
administration of (-)-cotinine was made alkaline 
with ammonia and then exhaustively extracted 
with chloroform. An acidic aqueous solution of 
the residue obtained by evaporation of the chloro-
form was placed upon a column of ]Dowex 50 (11+) 
which removed all of the Koenig positive compo-
nents. An amanoniacal eluate of the resin was 
passed through a column of Dowex 21K (OH-) 
or Dowex 1 (OH). The effluent contained the 
Koenig positive compounds cotinine, desmethyl-
cotinine and hydroxycotinine which have been sub-
jected to previous study. By elution with dilute 
add or copious quantities of water an additional 
Koenig positive compound was obtained in crude 
form. The aqueous solution of this metabolite 
was concentrated to a yellow oil. A solution of 
the latter in chloroform was chroinatographed on 
alumina to obtain a crystalline product (I) which 
melted at 114-1160 after recrystallization from 
benzene, The compound in solution showed no 

OH 

0 � CJ4L-CHs 
KH,OH 

C. NCHrLClfr--NCHe 
II 

H’ or ON- 
Wolff .Kshner 

�9- C,H,NCH1CH,CH2COOH 
Hgo reduction (hydrolysis) HI 

CH,NH. + 
0 
TI N141014 POCJ1 

C,H.NCH.-C-CH5COOH - ozone �e. C,H4NCH,COOR 
(Hydrolysis) 
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(1) For p,ellmloary rIportI e: H. R. BowsS. L. B. Turnbull 
end H. McXtnala. Jr.. Fed. Proc.. 29. 371 (1969); BalI. Va. Serif.,, 
As.. Chew. Soc., U, 184 (5950). Aided by gvsti from the Tobacco 
hiduatcy Rew.r.b Ccs.oclttes ...d the As.erieee Tabecee company. 

(2) Public Healib Research Fellow of that Hatlonsl Hurt bail-
ruts. 

(3) (a) H. MeKenob. Jr., L. B. Tturehu(I sad H. R. Boww.n, Tun 

Totseaat.. 75, 0342 (1057); (h) ibid., $0, 5597 (1955). 
(4) H. Mc)Censl., Jr., L. B. Turnbull, H. A. Bowman and 2. Wads. 

Ibid.. $1. 3952 (1950). 
(5) E. R. Bowesas. L. B. Turnbull sod H. MeKeia,84. Jr.. I. 

Phc,’ocarcl. Sat, Therap.. 157, 92 (1959). 

.._.,i 
,1 

Ot’lSDOQID; .eXP 2294078A_Lr 

optical rotation. The analyses for C. H and N 
were in good agreement with the empirical formula 
C,0H13N501. 

The analytical data and positive Koenig reac-
tion of the compound immediately suggested a 3-
pyridyl compound derived from the metabolic oxi-
dation of cotinine. The metabolite yielded a 
crystalline oxime (II) and upon reduction under 
Wolff-Kishner conditions yielded y-(3-pyridyl)-
butyric acid (III). The latter was identified by 
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