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AUFTRETEN EINES ALOEHYDS UND SEINER FOLGEPRODUKTE BEI DER 

AYINOMETHYLIERUNG EINES BICYCLISCHEN ALKENS (I,21 

HANS KRIE~ER UN0 KALLE MANNINEN 

CnE~~scnEs INSTITUY DEII UNIVERSIYEY DULU, FINNLAND 

(Received 2 November 1966) 

DIG AYINOYCYMYLILRYIIO VON ALKENEN WIIID WEQLN DES scnwAcIi NUCLEO- 

PHILEN CNARAKYERS DEI ALKENE IN SAUNER LBSUNO VORSLNOYUEN. MAN EINITZY 

SICRZU EEW~MNLICM DAS ALKEN MIT PARA~ORYALDENYD UND DEY JEWEILIOEN 

AUIN IN EISESSIO )N GEOENWARY EINER SYARKEN SXURE (3). BEI VERwENDuNa 

SEKUNDERER AVINE SILDEY SIC” AMINOACETATE UND UNQES~YYIPYE AYI~IE (4). 

>=c< - -C-E- + 
H3CCO0 CH2NR2 CH2NR2 

DIE BILDUNP DEI UNOESXTYISYCN AMINE ISY So OCDEUYCY WONDEN (5,6), 

DASt ES NAC” ANYRIYY DES ALS AYINDYEYNYLIERENDCS ASEwS AIQE8ENEYE* 

CARSOIIIUN-IUNOMIUU-IONS (c+H,-NR, c) CH2=?iR2) AN DIE DOWELSINDUNS zu 

EINER INTNAYOLEKULAREN PROYONVERSONIEBUNS USER EINLN CYGLISCMEN PER- 

OANO*YOYCLEX KOYYY, WIE 2.B. SE, OCR ENYSYENUNS DE6 ,?+DlUEYNYLAUlNO- 

~YN~L-~,~-D~~EYNYL-SICY~LD[~.~.~] -HECYENS-(2) AUS 2-MEYNYLEN-6,641’ 

UEYNYL-[5.l.i]NErYAN ( p-PINCN). 

Es SIND IISNLR NUR WEY~QE OYCLIMNE UYD BICYOLISCNE ALKENE DER 

MANNICN-REAKYION UWYERIOIFEY WORDEN. DAS REAKYIOUSVERM~~SEN dell ALKENE 

“IT ENDOOYCL,SoNEI DOCPELSINDYNQ ISY OCCENSAR VON OCR RIUSS~AWNUNS 

ASNXMOIS (7). CYCLONEXEN LIES* SIGN N,CMY UYSLYZEN (5) UNO USYER DEN 
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V VI VI I VIII 

R.R.Z,AUERS UND P.E.SONNET (11) MABEN DIE PRIMS-REAKTION VON NOR- 

SORNEN MIT TRIOXAN IN EtsEss~o IN GESENWART VON SCWEFELS~URE U*TER- 

SUCHT UND O~ECUNOE,,, DASS “,ERSE, lX - Xl1 SESILOET NERDEN. IX IST DAS 

NORYALE AWLAQERUNPSPRODUKT OER ESSI~SXURE AN NORBORYEN, X 018 “ORYALE 

PROOUKT IIE~: PRIUS-REAKTION, WXHRENO XI UN0 Xll CSER EINE WAQNER-MEER- 

WEIN-UYLAS~RUNP DES NORSORNAM-GERSSTS ENTSTENEN. 

IX X XI XII 

0~s bitlFTRETEN DES ALDEN~OO V UND SEINER FOL~EPRODUKTE III, VI, 

Vll, Vlll U”D DER “0” DIESEN hSSELE,TETEN VERSINDUNSEN BE, OCR AMINO- 

YET”yL,ERUNS “ON NORSORNEN ZEI’ST, DAPS ES UNTER DEN ANSEIANDTEN BE- 

OI~O~MOEY WESEN OEM ANTRITT DES CARSONIUU-I~UO~IV~-~ONS &N(C”3)2 
+ 

W Ct12~N(CH ) ) AVON ZUY ANTRITT DES 
32 

CARSO~IUU-OXONIUM-IONS ( lH20H 

+ 
t) CH2=OH ) AN DIE DO~PELCIINOVNO KOYYT. DER WElTERE VERLAW IST DANN 

ASER ViiLLldi VO” DOY OER 

BeLDVNa OES ALOENYDS V 

SE""L,T VVN 2,3- VNO 

PRIMS-RCAWION SLFUYDEN 

PRIM-REAKTIOI VERSONICOLN. DIE USERRASCNENDE 

SE, DER AYINOYETNYLIERVNO VON I UND DIE ASWE- 

2,‘+DlSVSSTlTUTlONSPRODVKTEN, WIE SIE SE1 DES 

WIDEN, LEQEN FOLSE”DEN VERLAUF NAIE: 
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, _ &2”-o”_ &/LO” _ &“& 

+ 
+H -H 11 + 

OIESE ANNANME FINDET E,“E SriirzE I” DE” BEoe.4c”Tu”s, 0~8s SE, DE” 

AYINOYETNYLIERUNQ yo” 2-FORMYL-NORSORNAN (V) VI, VII, VIII UHD o!e LU- 

ci?nhlocn ACETATE SOWIE III aEsILoEr wC”oE”. DIE ENOO-EXO-VERN~LTNISSE 

WEICHE” ALLEROINPS “ON OENEN DE” P”oourrE DE” AYINOMETNYLIERUNO “0” I 

*0. DER UNTERSCNIEO SEPENiiSER DEN E”SES.“lSSE” “ON SAUERS ““0 SONNET 182 

WEaE” DE” “ERSC”lEOE”ART,aEN REAKT1O”SsEOI”aUNaE” VE”ST:“OLlC”. ES W)I”O 

2.2. PEPRiiFT, WIE SIC” DIE ii”OE”U”aE” DE” REAKTlO”SsEOl”aU”aEN (WASSER- 

aE”ALT, PH, KONZENTRATIONSEINPL~~SSE, E”“lTZU”aSTEUPE”ATU” “NO -0AUE”) 

AUF DE” REAKTIONSVERLAUF OCR AYINOYETHYLIERUNG Yo” I AUSWIRIEN. 

Aucn SE, DEN EtLouna DES BIS-AMINS IV W’IRO EINE INTRAUOLEKULARE 

HYORlOVE”SC”lEBUNa AWSEWOUME”: 

0~s so aXslLoETX CA”~ONIU”-IUUONIU”-ION “EAabe”T OANN MIT EINEU ZWEI- 

TEN NORBORNEN-MOLEKUL “NO 01s BIS-AUIN IV ENTSTE”T A”SC”L,ESsE”O OURC” 

AUFNIHME E)“ES HYORIO-Ions. 
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The hnouu 

base-catalyzed 
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2-benzyl-l-indahone 111s [31 was converted in 61% yield by 

alkylation to 2,2-dibenzyl-1-indanone, IVe, [m.p. l19-119.5°; 

[ c l2,OCCl, 299 mu [E 240013 43 1710 cm. -1; mm: 14H 

complex 2.2-3.0 T with sharp peak et 2.90~ , pair of 2E doublets at 6.74 end 

7.20 z[~rl3 cpl, 2~ singlet 6.94 Tj &z&. ailed. for c,~o: c, 88.431 

H, 6.45; x01. ti., 312. Found: C, 88.19; BP 6.47~ m01. wt., 312 1~s SpeCtrumI, 

Attempts to cyclize IVe to Ia with e variety of acid systems were, however, 

unsuccessful due probably to the lack of activating groups on the benzyl 

aromatic rings [4] and the low reactivity of arnmtic ketones in this type 

of cyclizetion [5], a situation, aggravated by the compound's Insolubility in 

polyphosphurlc acid, necessitating destructively drastic reaction conditions. 

Accordingly the analogous route to Ib by cyclizetion of the appropriately 

activated dlbenzylindanone IVb was undertaken. 

Reaction of g-methoxybenzaldehyde [61 with 1-indanone in ethanolic 

potassium hydroxide [2] 'produced the known m,methoxydenzalindanone IIb [71 

as needles, m.p. 138-146', from ethanol in greater than 8% yield. Cate- 

lytic hydrogenation of IIh In ethyl acetate over 5% palladium-on-carbon 131 

gave, in 98.5% distilled yield, the g-methoxybenzylindanone IIIb as a vis- 

cous and colorless fluid, b.p. ~a. 1600 [0.05xmz.l, whose spectral and 

analytical data were consistent with the expected structure: A 2: 248 mu 

[L 13,5001, 283 m u [ t 38001; v sf 1710 cm.-'; IMR: 8~ complex 2.1-3.5r, 

3g slaet 6.23, , 5H CanpleX 6.4-7.6 tj n'g l-5955; Anal. Caled. for C~vE~eOs: 

C, 80.93; B, 6.391 ~1. yt.9 252. Found: C, 80.61; H, 6.44~ m01. vt., 252 

[mass spectruml. 

Alkylatlon of this ketone with 1.1 equivalents of m_wthoxybenzyl chlo- 

ride [81, employing uTcess sodium hydride 191 in equal parts of dimethoxy- 

ethane and dlmethylfonaamide et reflux temperature, gave the anticlpsted 

product IVb in 73$yleld after chromatographyand dlstlllatlon etc+2C@ 

IO.-.]. This compound was isolated as an extreme4 viscous liquid 
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possessing the following properties: A _. gtOE 250 mu [ E 13,mO1, 283 w [ E 55001; 

" 2 1710 cm.-lj mm: 12B complex 2.3-3.6 T, 6a singlet 6.32, , pair of 2% 

doublets 6.79 

for C&&s: 

mol. wt., 372 

and 7.25~ [J=l3 c~sI, 2H singlet 6.%1 ; 
25 
o D 1.6054; E. Med. 

C, 80.62; HP 6.50; m01. tie, 372. Found: C, 81.47; BP 6.46; 

[mass spectruml. 

11s. R=H 

1l-b R = OCR3 
IIIa, R=H 

IIIb, R=OCH3 

I OCH3 

*= - cyi$-$mR3 
OclI, mH3 

Compound IVb dissolved easily in polyphosphoric acid [lOI at room tempera- 

ture and subsequent reaction for 30 min. at luO" [product oils out1 followed 

by the usual aqueous workup, extraction and cbromatomahy, yielded two 
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All reported NMR spectra were determined using carbon tetrachloride 
as a solvent. 


