1/83 | w.

XHMIKA XPONIKA

NEA LEIPA

CHIMIKA CHRONIKA

NEW SERIES

AN INTERNATIONAL EDITION
OF THE GREEK CHEMISTS ASSOCIATION




CHIMIKA CHRONIKA / NEW SERIES

Published by the Greek Chemists’ Association
27, Kaningos Street, Athens (147), Greece

MANAGING COMMITEE

Trene DILARIS, Yannis GAGLIAS, Vassilios M. KAPOULAS, Vassilios LAMBROPOULOS,
Georgia MARGOMENOU - LEONIDOPQOULQU, Panayotis PROUNTZOS, George SKALOS

Ex-officio Members: Panayotis PAPADOPOULOS (Asst. Gen. Secretary of G.C.A.),
Stelios CHATZIYANNAKOS (Treasurer of G.C.A)).

V.M. KAPOULAS

G. SKALOS

EDITORS - IN - CHIEF
G. MARGOMENOU - LEONIDOPOULOU

EDITORIAL ADVISORY BOARD

N. ALEXANDROU

Org. Chem., Univ. Salonica

A. ANAGNOSTOPOULOS
Inorg. Chem., Tech. Univ. Salonica
D. BOSKOS

Org. Chem., Tech., Univ. Salonica
P. CATSOULACOS

Pharm. Chem., Univ. Patras
G.D. COUMOULOS

Physical Chemistry Athens

C.A. DEMOPOULOS
Biochemistry, Univ. Athens

C.E. EFSTATHIOU

Anal. Chem., Univ. Athens

A.E. EVANGELOPOULOS
Biochemistry, N.H.R.F., Athens
S. FILIANOS

Pharmacognosy, Univ. Athens
D.S. GALANOS

Food. Chem., Univ. Athens
A.G. GALINOS

Inorg. Chem., Univ. Patras

P. GEORGAKOPOULOS
Pharm. Techn., Univ. Salonica
I... GEORGATSOS

Biochemistry, Univ. Salonica
M.P. GEORGIADIS

Org./Med. Chem., Agr. Univ. Athens
N. HADJICHRISTIDIS
Polymer Chem., Univ. Athens
T.P. HADJIIOANNOU

Anal. Chem., Univ. Athens

E. HADJOUDIS

Photochem., NR.C. «D», Athens
D. JANNAKOUDAKIS

Phys. Chem., Univ. Salonica
N.K. KALFOGLOU

Polymer Sci., Univ. Patras

E. KAMPOURIS

Polymer. Chem., Tech, Univ. Athens
M.I. KARAYANNIS

Anal. Chem., Univ. loannina

N. KATSANOS

Phys, Chem., Univ. Patras
A.KEHAYOGLOU

Org. Chem. Tech, Univ. Salonica
D. KIOUSSIS

Petrochemistry, Univ. Athens

A. KOSMATOS

Org. Chem., Univ. loannina

P. KOUROUNAKIS

Pharm. Chem., Univ. Salonica
S.B. LITSAS

Bioorg. Chem., Arch. Museum, Athens
G. MANOUSSAKIS

Inorg. Chem., Univ. Salonica

I. MARANGOSIS

Chem. Mech., Tech. Univ. Athens
I. NIKOKAVOURAS
Photochem., NR.C. «D», Athens
D.N. NICOLAIDES

Org. Chem., Univ. Salonica
CM. PALEOS

N.R.C. «Democritos», Athens

V. PAPADOPOULOS

N.R.C. «Democritos» Athens

G. PAPAGEORGIOU
Biophysics, NR.C. «D», Athens
V.P. PAPAGEORGIOU

Nat. Products, Tech. Univ. Salonica
S. PARASKEVAS

Org. Chem., Univ. Athens

G. PHOKAS

Pharmacognosy, Univ. Salonica
S, PHILIPAKIS

N.R.C. «Democritos», Athens

G. PNEUMATIKAKIS

Inorg. Chem., Univ. Athens
C.N. POLYDOROPOULOS
Phys/Quantun Chem., Univ. loannina
K. SANDRIS

Organic Chem., Tech. Univ. Athens
M.J. SCOULLOS

Env./Mar. Chem., Univ. Athens
C.E. SEKERIS

Mol. Biology, N.HR.F., Athens
G.A. STALIDIS

Phys. Chem., Univ. Salonica
Ch. STASSINOPOULOU
N.R.C. «Deniocritos», Athens
A. STASSINOPOULOS

Argo AEBE Athens

A. STAVROPOULOS

Ind. Technol.,. G.S.1.8., Piraeus
I.M. TSANGARIS

Inorg. Chem., Univ. loannina
G. TSATSARONIS

Food Technol., Univ. Salonica
G.A. TSATSAS

Pharm. Chem., Univ. Athens
AX. TSOLIS

Chem. Technol., Univ. Patras
G. VALCANAS

Org. Chem., Tech. Univ. Athens
A.G. VARVOGLIS

Org. Chem., Univ. Salonica
G.S. VASSILIKIOTIS

Anal. Chem., Univ. Salonica

S. VOLIOTIS

Instrum. Analysis, Univ. Patras
EK. VOUDOURIS

Food Chem., Univ. loannina

I. VOURVIDOU - FOTAKI
Org. Chem., Univ. Athens

LV. YANNAS

Mech. Eng., M.T.I, US.A.

Correspondence, submission of papers, subscriptions, renewals and changes of address should be sent to Chimika
Chronica, New Series, 27 Kaningos street, Athens, Greece. The Guide to Authors is published in the first issue of each
volume, or sent by request. Subscriptions are taken by volume at 500 drachmas for members and 1.000 drachmas for
Corporations in Greece and 28U.S. dollars to all other countries except Cyprus, where sybscriptions are made on

request.

Printed in Greece by ATHANASOPOULOS-PAPADAMIS-ZACHAROPOULOS, G.P.

76, EMM. BENAKI ATHENS (145)

YresOovos abugave. pe to vipo: Tavayudtng EvBding, Kdviyyog 27, Abrvo (147).



CHIMIKA CHRONIKA, NEW SERIES

CONTENTS

Volume regulation in protozoa (a review in Greek)

by V.M. Kapoulas, D.C. Tsoukatos ............... e e

Synthesis and pharmacological evaluation of new a-(2,3,4-trimethoxyphenyl)-p-amino and
alkylaminopropanols (in English) ’
by T. Siatra-Papastaikoudi, A. Papadaki-Valiraki, G. Tsatsas and Z. Papadopou-
lou—ﬁaifoti, C. Karageorgiou .........ooveumeeueinineraneenneenennaans

Identification of terpenoid derivatives of Mentha spicata by electron ionization and negative
ion chemical ionization mass spectra (in .Greek)

by V.P. Papageorgiou, N. Arguriadou, S. Kokkini and A.S. Mellidis .....

Oxidative pathways of unsaturated compounds in their reactions with phenylidding (111)"bis
trifluoroacetate (in English) )
by S. Spyroudis and A. Varvoglis .......... .o,

Products from furans Ila: Stereoselectivity in synthesis of some diastercoisomeric 6-hydroxy-
2H-pyran-3(6H)-ones and related compounds (in English)
by M.S. Georgiadis and Y. Lefebvre .........ccciiiiiiiiiiiiiiiininnn.

27

37

45

March 1983 Volume 12, No 1




REVIEW

Chimika .-Chronika, New Series, (2, 3-13 (1983)

H PYGMIZH OI'KOY XTA IMTPQTOZQA

B.M. KAIIOYAA, AK. TEOYKATOY
Epyaotipro Bioynueiag Ilavemiotnuiov ~loavviveoy

(EAfjpbn 22 Zenrepfpiov 1982)

Hepiinyn

To vepé eivon 0 Baoikds cvvtereotrig g {ovtavrg VAng. "Etol n petagopd tov pald
HE TO GUVOAO TOV PuoIKOYNULKOV peTaBordV mov eival ovvdedepiveg 1 avty (UeTapopd
16vTOV, OcHOTIKY toopporia, pOBuion dykov k.a.) elval nocoTikd To kvpiapyo porvéuevo
¢ Ploroyikric peTa@opdg. ' ’

Tty egpyacio avtt emokonodvial oL uoikoxnpikoi vopol Tov odnyovv o pHiduion
Tov 6ykov ota Tpotdélma, pe Wiaitepn Eugacn otV TPOCAPUOYN(-CTIKSHTNTA) TOV
kuttdpav 6tov BpeBodv ot teptpdriovia HEGO LTOTOVIKG G GYECT) HE T KLTTUPLKG vYpd.

H pb8uion 6yxov ot mpotélea

Z@a Tov YAvkoD vepod S101npody Ta KHTTOPE TOVG LIEPOSUMTIKE O oY EoN UE
10 mepPdirov Touct. X7 avdtepa Lho vt M Aeitovpyio TpoypatomolEiTal pE
sEaidikevpéva Spyava 1 16700¢ (OTOVILAOTA-VEQPPd, BATPaY0G-dEpUX), TOV dla-
TNpodv T0 0OCUMTIKS eMMESO TOV LYPAOV.TOL COUATOS 910 U™ AVTO TOV KUTTAPWV.

Xopnhd acnévdvra (Tpotédlna k.A.m.) Sev Sabétovy oopeTikd pubuicpéva
vYpé, mov va mepBdilovv ta kitTapa. “Etol Ta kOTTOpO QLTOV TOV opddwv Ba
giyav t0 mPOPANUA TNg ocuveyovg £lopotig vepod o .avtd. IIpémer howmdv va
Srabitovv punyoaviopols oopwtikng pdouiong. ;

‘Eva vymAé eminedo K o610 gomtepikd OvyKpLTIKE pe TO pEGO TOVG &ivat
YAPAKTNPIOTIKS Yo dha ta {wviavd xbtTtapa, Tov epsuviifnkav. Ta mepiocdtepa
kOtTapa £xovv meprocdtepo K and Na*. To e Na™ eivar ouviiBwg Aydtepo an’
10 péco.

Eivow goavepd, 61t n pdbuion 6ykov kol vepolh eival ouvdedepévn pe T
pOBULON NG CLYKEVTPOONG TOV LOVIOV.
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H 0sppodvvauxii woopponia tov vepo

TCevikd 0 ynuiké dvvapkd piag ovsiog j o otabepri Beppokpacia divetat
an® ™ oyéon (1) :

p;=p;° +RTlna; +P;V; +z;Fo (1.1

\_/j : Mepikég ypappopoprakds 6ykog, -zj @ @optio, aj=evepydinto

F : Ztafepd Farraday o : duvapikd g pepPpévng

T to vepd thpa, | peTaeopd Tou petakd dvo daywpiopévev and pepppavn
xopov 0a yivetar kabodnynpéva an’ v khion Tov YMUIKOD TOU duvoplKoD
avépeoa oto dVo pépn. Analeigpovag tov 6po zjFo (To vepd dev eivar o€ LOVTIKT
popotn) Bo £xw ot KATAOTOOTN LCOPPOTiaG.

by b, =0 : (1.2)
Kol apo _
RTAlna,, ==V :AP=0 (1.3)

H oyéon avt] cuvdéel v anapaitntn vdpootatiky] mieon AP OV AVELGTOL-
el oe opiopévn Soeopd evepydtntog Alna.,.

Ze &va Bavikd dtdhvpa To YNUIkS dvvapikd tov Staritn ennpedlsTal on’
ditahupévn ovoia S olppova pPE N oYEoT .: . ‘

szuwo-Rva Z Sj (14)
J

"Apo tedikd m mieon IT petakd ovoiag kat dtahvtn kat Tov-dtarbTn pévou tov Ha
givon an® Tig (1.2), (1.3), (1.9) :

"II=RT z S; (1.5)

yia pn wavikd Sweidpoata IT= gRT S;

"OMoV g OCpOTIKOG GUVTEAESTNG. Hapoirnpoops dnAiadr, 6Tt pla degopd oopm-
Tikng mieong I £xe1 cav ouvénelo oopoTIKY Por| vepoL péypL mv ATOKOTAGTOCM
TOV cxscsmv (1 2), (1.3). '

H oopotiki cvpmeploopd tov Kuttdpov

H Swmepatémra oto vepd ota nepiocdtepa (oikd kOTTapa sivor peydin?
(811)» P, peydhn) mpdypo, nov aviiotoryel kot og peydin Lp. H dwangpatdtnta
tov 16viov K, No*, Cl° eivat JEVIKG pKpOTEPT.

Av nsplypd\uoous TO KOTTOPO OOV 13aVIKO OCHAOUETPO e NMTEPOTY HEMPPG-
V1], 0 67K0¢ Tov Ba eEaptdTal an’ TV OoHOTIKT wieoT Tov mepiBdAloviog pEcov
- obpoove pe v ekicoon :
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.mov mapdyetar an’ tnv e€icwon tov "(Van't Hoff)
M =RT 2 gS; (2.2)
i

omov I n mmeamnﬁz oq_:ca:n: Tigon, S; n popuokotnTa, Q;j N moodINTA TNG
drodvpévng ovoiog g'0 0CHOTIKOG GLVTEAESTIiG TNG j dtakvpévng ovoiag; v eival o
Oykog Tov KOTTApPoL Kot b o un dtadvtdg dykog tov kvTTapov. To v-b Q<a_q,ﬁo§m_
OTNV MEPLEKTIKOTNTA O VEPO TOL KOTTAPOV V0.

Av topa M g;Q; uéver otabepd, Otav To _ncaapno_ TomoBeTOVVTOL € SLLAD-

poto ms_eone< tovikdétntov, O €yovue T0 mmm.; pépog tng eficwong (2.1)
otabfepo. Kar dpa

I(v-b) =T (v, -b) (2.3)
-b IT,

7 <<o-¢ = (2.4)
IT,

Ul =(vo-b) i +b , (2.5)

TMopatnpodpe dniadn, 6Tt 0 dykog elvol ypappikd oviioTpde®s avaAoyog g
gEotepikric tovikotntog II.

O £heyyog tOL KLTTOPKOD OYyKOL

Ta foikd koTTapa av Kot Stanepatd 6To vepsd av KOl UE SUUTEPLPOPE aviroyn
HE T0. OCUOUETPO Y petbloviarl akpifry pbBuion tov dykov Tovg. Avth n pobuion
givol Baokn kKutTO Pk ym:oc pyia, mov av Aeiyel odnyei-oe kvTTOPLKT SLOYKOOT
Kot Adon.

Téooepec euoikéc opyéc? kaopilovy Tov KLTTaPIKS GYKO.

1) “H 8eppoduvapikti toopporio tov vepod 1 aAAldg 1 OCPOTIKY aonnoﬁp.,

2) To 1évta, mov Siaxéovtal eAebBepo vo. vakobovy otV toopponio Donnan.

3) Na &yovpe MAekTpikny ovdetepdtnto. ’

4) No. pnv vrdpyet v8pooToTLKY d10POpd EcMTEPLIKOV-EEMTEPLKOD LI KOl OL
Coikég tmtmnoEmn draotéAhovTal edkoro (Sev StabiTouy oTépen KLTTAPLKG TOUYD-
pota) kot dev pumopobv vo avtéEovv Slpopég mieomg.

OL mopokdte pnyoviopoi 8o pmopodcav vo ATOTPEYOLV IO OCHOTIKY
dtoykowomn Tov KOHTTAPOL.

SvotaAtikée pnyavioudc’

Yrdpyovv Loikd xOttapo, mov ?Qasnog 70V &YKO TOUG aKOUO. KOl METE TN
d¢opevon tng aviiiag Na*/K™.
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Mia mpwteivn, avdhoyn TnG pLocivig, mov anopovodnke an’ T pepPpdves,
gxave mbBavy Tnv gvBdvn evdC CUGTAATIKOD UNYAVIGHOD Yld TNV €KPOT) TOL
vepoV. Eniong £xovv anopovmbel dpoteg pe tnv oKTivi) 1 kot TNV aktivo-pvocshvn
TPOTEIVEG and kOTTAPO, un puikdv 16tdv. Ta Wvra Ca™, ko 10 ATP nailouvv
poro (avdrhoyo pe NG ENYOVQYNMIKHG UTOBESNC) OTN QUCLOAOYLKY AgrTtovpyia
™G €ACTIKOTNTOG TNG HepPPavng.

H unyavikyg emgaveiaxy tdon e pepfpdvns
"Otav avEdvel 0 6ykog AGY®D TN emavelakng tdong ¥, epoaviletor pia
nigon oto sonteplkd AP avniotpdemg avdroyn T axtivag R 1ov kdtrapov.
2y

AP = 2 " (3.1

(Yo ceaipikd kOTTOPQ)
"Apa, 660 10 KOTTOPO Sroykdvetar, 1000 erattdVETAl 1| Sapopd TiEoTC.

H «evepyog» petapopd vepob

To kOttapo Ba pumopodos vo aviiel evepyd npog to & t0 vepd, mov giopéet.
Avti Opeg elvar pid ondvie ko edikn) mepinteon e tn pobupion Tov
KLTTOPLKOD OYKOV.

H oAy 1woopponia Donnan

Aniadr) oounTikn e€looppbdTNON HE TNV GAVION KATAVOUT T@V 16VIOV 7OV
avty emeépel petald kOTTOpov kAl mEpLdriovtog.

Iop® 6ia avtd Opwg o Kupiapyog pnyxavicpdg otn pddupion Tov dykKov Kal
otV kivnomn tov vepoo givarl petaforiikd cvlevypéveg petaforég otnv Gviinon
kol oty TNtk Sidyvon Tev Wvtev, Wiaitepa Tov Na ¥, Tov K™ ket tov CI-.
"Etol 6t véa otdoun kotdotoon 6ykov @tdvovue evepyd pe doamdvn petafo-
AMKHG evEpyelog’.

O pérog TV WvtaV ety Kivijon vepod koi 611 dLaTipNGT TOV GYKOV

A¢ mepiypyovue Tdpo. T0 poviéro Tov Xy. 1, mov deixver o€ vmepamAiov-
GTELHEVT pOPON £va KOTTAPO, TOL TEPIKAEIETAL and pia nuinepoty) pepPpdvn M.
Ze
M R

, TXHMA |
P; : givar n ovoio, mov Suwyéetal an’ TN pepfpdvn ©TO EGOTEPLKS.
A; : n ovoila oto gowTEPLKS, TOL dev TEPVAL. )
P, : n dwyedpevn ovcia oto e&otepkd Tov KbTTOPOUL.
Z. n p1 oayedneEVn ovoio OTO ECQTEPLKO.
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Av amoxieicovpe ™ duvatdtnto evepyod METAPOPAG, TOTE GTN GTAGIUT
katdotoon Ba eivar: P; =P, (4.1) xat o 6ykog tov kbTTapov Ba eival otabepde
poévo, orav

A=Z, @.2)

"Eva tét010 poviého dapéper am’ tn Proroyiky mpaypatikdmro, didtt Ta
litoa, mov mepipdirovy to kbTTapo, dev Srobétovv ovcieg, mov dev mepvody Tnv
pepfpdvn kot £tol o mapdyov Z . eival eite avdnopktog eite moAd pikpds (onv
MEPIMTOON TOV TPOTEIVOV TOLv TAGONATOG) O OUYKPLOT HE TOV Aj.

Av thpa dev vitdpyet evepydg petapopd kot givol P; =P, enedn Z, dev eivat
ico ma pe 10 A;, Ba eiyape ocvvexn €10pon vepod PEYPL TNV KOTOCTPOPY] TOL
kbttapov. To kOTTapa TV QUTOV kol TV Poktnpiov aviidpodv ce po t€Toln
diepyoocio drabétoviog otabepd kvttapikd tovympata. Ia ta {oikd kdttapa 1
amnovoia toxopdTev otadepodv 0dnyel otnv avaykn avértuéng Wiaitepov pubpt-
OTIKOV PNYAVIOROV Thveo otn pepfpavn. '

‘Evag tétolog pnyoviopds 8o pmopovoe va givol 1 evepyos HeTAPOpPd TOv
vepol. H péfodoc Opwg, mov emAéybnke ywa 10 cbvoko oxeddv tov {wikdv
KUTTApmV, elvat avth TV aviAldy, Tov petagépovy tn drayedpevn ovcio evepyd
npog ta EEm pe anotéheopa va datnpeitar n P; oe yapnid enineda oe oyéon pe
mv P, ka1 va sEioopponeitar £1ot n A T'a v wopponia dykov Ba eivar :

Ai+Pi=Pe (43)

St otdoun Kotdotaon 1 ohikr ekpor tov P (an’ v «avirio» kar tnv

«dlappori» Ba elvar iom pe v eiopon) Adye Sopporic kat, av p kot l ot cvvre-
AecTég «aviAiag» Kol «dtappofic» aviictorya, Ba eivor :

1P, +pP; = IP, (4.4)

An’ g gEiovosig (4.3), (4.4) Exo :

A=THy Pe = P, (4.5)

Av thpa givar X; 1 tooo6TnTa TG VANG TOL TpwTomAdopatog (otabepd) kot V
o 6yxo¢ Tov kbTTOpov, Ba eivar :

A= 5 » (4.6)

Xi 1
v=(5) L1+ = @.7)

KOl TEALKO
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Topatnpobdpue dnradn, 6Tt o 6ykog e€aptdrtor :

a) an> N ovykévipoon tng ovciag P oto efwtepuid.

B) an’ nv moocotnta X; ng axkivning ovciag OT0 £COTEPLKS Kol

Y) T OYECM T@V CUVIEAEGTOV «3lopporic» TPog «avthion.

Av 3nhadf to kdTTapa mpocopuélovial yphyopa amodidovrag outcng T
Sdtoppon pe to mepipdrrov péco (to 1 peydhro), téte peyardver o dykog.

Av mdl n aviiio otapatd 1§ ehottdvetor (Lkpd p), téte mAAL avEdvel o
oykog.

Te oyéon pe v IT 10 xitT0pO cUNTmEpLpépeTal Gav ocp@peTpo, O de 6yKkog
petoférretar péypig 6tov mANpabel M oyxéon (4.7).

$10 mpoypaTikG KOTTApa Tov kDplo pdro oo 8laxsousvn ovcia tov moilouvv
16vto. mov, AéY® ™G VTupENG STEOEP@Y TOAVOVIOVIOV GTO ECOTEPLKS, VTAKOHOVY
otnv kotavopn Donnan. Eniong n dwatrpnon tng miektpiknig ovdetepdtntag
LOC VoY PEDVEL Vo dEYTOOUE KATH TNV GVTANON KOl TN dLoppor| elTe T CLUUETO-
popé koTdviov pali pe ovidvia eite v avtolloyy kotidviov petald Toug.
In Hepintwon : Toppetagopd kotd tnv dviinomn evég kotiéviog (M) pe éva

: aviév (B).

Hhextpoyevvnrikn avtAio, mov petapéper mpog to £ Na™ pali us Cl- kot
vepd. Avootélhetdl omd yapniég Oepuokpacieg, eivar aveEdptnt an’ to K7,
gival gvoicBntn oto eBokpvikd o&b aldd dev emnpedletar arn’ To Quabain.

‘Bote m.y., 6Tt xatd tnv dviinon No* ovppetogpépstor Cl-. Oo elvar td@pa
o1 OTAoWn KATdoTeon :

lMiBi+pMiBi leeBe (48)

Ady® NG MAEKTPLKTG 0LdETEPHTNTOG

M.=B. 9)

Kol Mi =Bi 'i'x‘sx1 (410)
KOL Y10, TNV OCHAOTIKY looppomio :

B,+A; +M, =B, + M, (.11

Emilbovtag, 6mog mpomyolpueva, 10 GOCTNUO T@V g&w(i)cﬁ&my, B0 £€yo Yo ToOV
6yko pio avdroyn oyéon pe v (4.7) dnh. :

v = <§><1+ (%)) 4.12)

2n Hepintwon : "Yropén xat devtepov kotiéviog N
"Eoto m.y. 6via K7, mov kotovépovtar nobntikd kotd thv evepyd ekpon
No*. To to debvTepo avtd KaTIdV oV n £ival 0 CUVTEAESTIG «dlappornc», Bo sivar :
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nN;B; =nN.B, (4.13)

Mali pe T1c oYECELS TNG TPOTYOVUEVIG TEPITTOOTC KOTAM]YOVUE TAAL oIV 1810
oyéon (4.12). Zrov mopovopactr Bpicketor wdAt n cvuykévipoon M, tov tdvtog,
nov aviieitat. "Etot kot 1 Omapén dedtepov koatidviog dev arrdler ) oyéon.
ITdpa mépa ya 10 M; 6o eivor :

1
M; =M, +N, <1-—r—) (4.14)

miady M, #M; Swapopd on’ v mponyoduevn mepintoon.
3n Hepintwon : Evepyds expony tov- M ovvodedetat pe tavtéypovn evepyd
glopon Tov dAlov katidévtoc N.

AmnoBdiretar Na* og aviarroyn pe K. Avti n aviailayr ocvveyilet kot 68
yoapniég Beppoxpacies ennpedletar an’ ) ovykévipwon K, eivar gvaichnn
oto Quabain kot dev emnpedletar an’ 10 gbaxpivikd o&D.

®a eivalr topa. :

taxdTa evepyod exponic Na* =taybinto evepyod sioporic K* =
=pM;N, 4.15)

I'a ™ otdown katdotaon fo £xo :

I'a to Na* : IM;B; +pM;N, =IM B, (4.16)
T'oto K¥ @ nN;B; =pM;N,.+nN_.B, (4.17)

(mpocBétovtag Tig dbo ovtég oyEoelg Exovpe TNV gficmon, Tov TEPLYpAQEL TNV
katavouny tov téviov CI-).

H erilvon tov katvovpylov cvothpotog pali pe 1 e€iowoeig (4.9), (4.10),
4.11) g mpodg mepinToong pog divet

(n 1/2

- -1

| 2 r)
2Ai=Be+—Il)-N¢i <Be+£1)-Ne> -4% — (4.18)

M.
Av tHpo N, (cvykévipeon K¥) wkpétepn and M., 1618 B eivar mepimov 1.
€

v n>1 o 6pog —— =1
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Haipvoupa cav Avan

A= %-Ne (4.19) yio n>1 kot A;=0 (4.20) 6tav n =1

Civetar ovepd, 611 10 A; petafaiietal péoa ota 6pra Tov eéicdocov (4.19)
kal (4.20). )
' ) X
“Av 10pa 1oyveL M (4.20) kot eNEWON A; = v o 1761¢ 0 Oyko¢ Ba TeEivel oTo

dmetpo, 6tav i =1. “Apa, av éxovpe gvepyd dviinon 16viev Na* mpog to & pe
TavTdypovn evepyd eiopory K' mpog o péca kol ot toyxdtmnreg emavadiappotg
Tovg eival 1dieg, dev pmopel vo otabepomonbel o Oyxog. /
Av Spwg 1dpo N enavadiapporn) Tov K' givar toydtepn an’ vt Tov Na®,
pnopodue vo gmTdyovHE TOPA OCOUMTIKY toopporia (sivar tdpa to KCl, mov

amofdrietor an’ o KbTTapo). T'eyovog mov mapatnprifnke kol ota KOTTAPO TNG
Tetrahymena pyriformis>. "

H pifuien tov xuTtTapikod OYKOU GE GVICOTOVIKA PECH

Ta vdpdfia Cha To daxpivovpe oe dvo kotnyopies: Exeiva, mov fouvv og
o1evég drokvpdvoelg eEwtepikng ocpeTIikdTNTO (Stenohalines) kot exeiva, mov
Couv oe peydreg drakvpdvoesig eEwtepikic oopetikdTnTag (euryhalines).

Xe arro oo To LVYPE Tov copatog aArdlovy TNV OCPOTIKOTNTE TOVS pE TO

—-
o
> £ 60
B D 600
Qa <
>~
O
> 8
3
x g
D
Q
3 v
Fow
BN
2 b
2 30
- 0
o w
3w
Q >
e Q
> W
< 8
= -0
5
° % vepd 1hig YdAncoag
: J
=1
o 1 I 1 [ []
-0 0

600
ouyxévtpwon ToU p€oov
douwtund Evepyes odoles (m mol/xltTpo)

SXHMA 2 : H ovunépigopd twv kuttdpov anévavtt atnv ewTepIK GUYKEVTPOaN Evepydy
OOUQTIKA OVOIDY. X
Kbtrapa oguwpvbuugtixd (
Kbtrapa oopwpetafintd (~---)

)
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neptpdriov (oopwpetafintd) (Osmoconformers), oe GALO 1) ECOTEPLKT) OCHOTL-
kotTo mopapéver otabepry (oopoppubuictucd) (Osmoregulators). Ta mpota
gyouv TNV dvvatdTNTA oG ELVPOTEPTG TPOCUPUOYTG an’ o devtepa (Y. 2)8.

H ovtandkpion ota Lvmotovika péca

H avtandékpion goivetor va éyel 800 @Aoelc?: pla ooROTIKNG S1OYKOONS
Kol pio 8e0TEPT) OCUMTLKTG CLUPPIKVOGCTIG, TOL JLOPKElL TEPLOGOTEPO KOL Eivol
avtr}, mov pvdpiler tov Syxo.

NV TpdTN PAct Ta KOTTOPA JLoYKOVOVTOL TEPLGSOTEPO 1) AydTEpO GOV Té-
Aeto. oopdpeTpa. Auth 1 dtdykwon elvatr cvuvinBog yprjyopn, n taxdtnTd NG e,
e€aptdtal an’ T damepatdTnTo TOv VEPOL.

Katd ) didpketo Tng edong tng podpiong tov éykov otadlokd avtdg ehat-
TOVETOL, pEYPLg OTOL PTACEL OE pio. Ve OTACIUN KOTAoTaoT icog 1) Alyo peyoaid-
Tepog am’ Tov apyks. O xpdvog ocpeTikTg pOOBLIong KupaiveTal and KOTTOPO O
kOtTtopo (Zy. 3).

<~
v
v
o
1.57T
N
N
~
~
T~
— - ____I
1.0 \-—.—fﬂ. N
0 5 ‘10

Xpdévog (min)

IXHMA 3 : H petaflodfi éykov oe vmotovikd /u;‘aa2
Zrabeponoinon aro idio eninedo (II). Elagpid diykwon (I)

a) O pvOuiotids unyavioudc eMtrwons Tov dykov oe kavovikd kbtrapa vyniod K*

H «ivnon tov vepod eivol 1660 yprjyopn OCTE 1 EVEPYOTNTA TOL VEPOD GTO
cowteptkd kat to eEwteplkd Tov KVTTAPOL vo eivol mBavag mn da oe kdbe
doopévn otypn. "Etol 1 petaforr} touv peyéBoug tov kdTTOPOL EivVOLl OCUOTIKT
oto yoapoktipa. "Eyxovpe pnyxavicpd «1cooCp®TIKNG ECOKVTTOPLKTG pOBRLOTIC» "
pa poper) dniadn pdduong éykov, mov mpoypatdveTal pe pOduLon Tov apdpod
TOV EVEPYDV ECOTEPLKOV OCUHOTIKOV TAPAYOVTOV.

Katé m didpketa tng edong podpiong 6ykov K* xat Cl- gival avtd, mov katd
k0pLo Adyo amofdirovrtal. H cvppikvoon eaivetol va eival cvvénela piog mepi-
oV 1ooocpOTIKN G andAistog vepod kat KCl arn’ 1o xdttapo.

Avty 1 andreta KCI prrokdpetar an’ v vmapén K, ot éva eninedo dote
vo, avalpel v nAekTpoynpikn kiion, mov givor oyeddv ciyovpa 1 kKivnTiplo
Sovapn Yo v madnTiky xivinon tov K*. @aivopeva mov mapoatnprifnkav kot

ot Tetrahymena pyriformis?.
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IhBavoi umyaviouoi :

1) AdEnon ¢ Swamepatédttag oe K* g pepufpdvng. Qg yvootdv, n dw-
nepatdT T TN pepfpavng oe K eivar cuvdptnon tov 6ykov tov KHTTapov Kot
avéavel, 6tav To kHTTapo givar droykoptvo: 1ol to KCl Saytetar modntikd pali
pe to vepd Kal Eyovpe emavapopd Tov kbTtapov oe otabepd byko.

2) AbEnom tng evepyod petogopdc Na®. Auvtd yivetar otn didpkeie g
d16ykwomnc ko éyel cav ovvénela TNV péow g evepyod aviarroyrig No'/K*
avénomn g ovykévipeong K' &tot, dote va dievkoddvetar o pnyaviopde I.

B) Aertovpyids Saywpiouds e aviAiac avraidaygc Na'/K™ an’ tov umyavioud
poBuiang Sykov '

H @don g pvluiong dykov dev avaotérietat an’ to Quabain mapd pévo oto
Sroykopéva kOTTapo pe VYNAY TeplekTikéTTa o No, Tov £l yivel TNV TPAOTN
paon.

I avtiv TV mepinTeon N ovppikvoon yivetor o’ v avénon g Spacmg
g aviiiag katiévtav, Tov £lval GLVETEWD TNG TPONYODUEVNS au&ncng ornv
scmrsplm ocuvykévipoon No®.

" Autod Tov £idoug M KLTTOPLKY CLPPIKVEOCT) HTAOKAEPETAL HE TNV OTOUAKPLVOT)
tov eEmtepikod K*. Qaivetat, 6Tt yiveral pio ’dnbcb(;ev}fn o TETOL0, KOTTAPA GTO
unxakué avtairaync Na*/K* £tot, dote nepiocdtepo No* va amopakpbvetol
an’ to K*, mov mpochopfdverat.

AlO’YK(DuSV(I pe péom nocom‘ca K* kat Na AEGvovV NAeKT po)»um KOl O TOug
860 dpbpovg avrtiiag kar cvotipatog eAEyyov, Tov @aivetal vo eival dtagpopo-
Tompéve, HeTaED TOug.

y) O péioc tawv w6viwv Ca™*

IIBovov M abfnom tng Swamepatdtniag g pepfpdvng oto K va sivat
poi6V TG SLaGTOAYS TN pepBpavikig pritpag kot abénom tng endekTikOTNTAG
™m¢ an’ to gowteplkd ota dvia acPectiov.

H avtandxpion 6z vreptovikd péoa

"Eyovpe pa ocvppikveon kai
o1t cuvéyela otadlaky avénon
tov bdykov péypt Eavaydpiopo
610 apykd eminedo (oy. 4). O- 100
eeiretar @ 1) e adénomn 1ng '
Swamepatdtnroag o No®, Tov kd-
VEL VO ELOPEEL NAEKTPOADTNG pa-
i pe vepd kai £€ToL TV TPATN
ocvppikvoon va akorovBel ota-
Stakn emovadidykoon. 2) Ze e-
vepy6 mpoéoinym K* kar 3) Ze
npdoANYn opvotiov’. L 1 ]

< —

5 10

3
<X

50]

EXHMA 4 : H petafoldsj Sykov oe vmeptovikd ,uéaaz
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Summary

Volume Regulation in Protozoa

Water is an essential factor of living matter. Thus its trasport together with all
the physwochemlcal changes involved (e.g. transport of ions. osmotic balance,
volume regulation etc) are quantitatively the principal, phenomenon of biological
transport.

In this article the physicochemical laws of volume Regulation in Protozoa is
reviewed, with special emphasis on the adaptation of protozoa in surrounding
media hypotonic with respect to the cytoplasmic fluids.
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Summary

A series of a-(2,3,4-trimethoxyphenyl)-f -amino and alkylaminopropanols were syn-
‘thesized -and-an initial study of-theirpharmacolegical -activity was-carried -out: It was-found -
that most of these compounds exhibited sympathomimetic activity and that the lethal dose
did not differ greatly from the effective sympathomimetic dose.

Key words : 0-(2,3 4-trimethoxyphenyl)-B-amino and alkylamino propanols. Synthesis. Pharma-
cology. ’

Introduction

The prepared compounds have enough structural similarity to methoxamine
[erythro-0(2,5-dimethoxyphenyl)-f-aminopropanol], a pharmacologically active a-
adrenergic stimulant. The propanoloamine sidechain (with substituents of varying
bulk on nitrogen) and the methoxy groups on the moiety of the prepared
compounds, are considered to be necessary for eliciting sympathomimetic activity.

On the basis of our pharmacological test results, the N-substituted compounds
have showed a sympathomimetic action, (the bulkier the substituent the greater
activity), while no physiological properties of significant interest were found with
the non-substituted derivative. .

Chemistry

The compounds prepared correspond to the general formula (I), where
R=NH, 7 or alkylaminogroups (Table II).
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For the preparation of the above compounds 2,3,4-trimethoxy-benzaldehyde I
was used as starting material (Scheme 1). The reaction of I with ethylmagnesium-
bromide' yielded the a-ethyl-2,3,4-trimethoxybenzylalcool 2 which, on oxidation
with K,Cr,0;,* gave 2,3,4-trimethoxypropiophenone 3 which has also been
prepared previously with other methods**.

Bromination of 3 in chloroform’ afforded the respective a-bromo-propio-
phenone 4 which by reaction with the appropriate amines gave the N-substituted
a-amino-2,3,4-trimethoxypropiophenones 5. The solvent used in this reaction was
anhydrous FEt,0%, except, in the case of t-butylamine which was prepared
according to Baltzly and al’ using acetonitrile as solvent.

. 3 3 3
CH3O©_cHo CH30©,&10HCH2CH3 j0] CH3O©COCH2CH3
—_— AN
CH.O CH,O
CH,0 o 3
1 2 y 3
B . ) OCH

, OCH, g
CH,0 a7 CH.O
3 CHOH CHCH, H,LiAl 3 co-C ~CH Br
@ S ——— i3 2
a0 N, N-OH
7

CHBO
2 5
CH.,O , CH
COCHCH COCH CH
[I:( {H] ‘ 3 l 3 Amines 3 |‘ 3
R CH.O Br
CH3O 3
S 4
SCHEME 1

Data on compounds of 5 are presented in Table I.

The hydrochlorides of the aminoketones 5 were subsequently hydrogenated in
the presence of 109 Pd-C to afford the N-substituted compounds of the formula (I).

By analogy with previously reported*? stereospecificity of the catalytic hydro-
genation of the salts of aminoketones, these products are expectedtobe erythro-
isomers.

Data on the compounds of the general formula (I) are presented in Table II.

For the preparation of the a-(2,3,4-trimethoxyphenyl)-B-aminopropanol 7, 3
was converted to the isonitrosoketone 6 by BUONO, in ether, in the presence of dry -
hydrogen chloride, which was subjected to hydrogenation with LiAIH 8 (Scheme 1).



TABLE I
CH3O
CI-I3O 3.HCl
L Y S E S
No R Elemental wp © Found 3
composition
I H N
8 HN—C(CH?))3 C16HZ6C1NO4 138 7,5 |4,00
| A | .
9 —N—CHZCHZOCHZCH2 C16H2401N05 202 6,9714,01
10 —N—CHZ(CH2)3CH2 C17H26C1NO4 162 . 7,6113,99
11 |~HN~CH 7,40(4,45
HIN '(CHZ) 3CH2 C1 7H26C1NO4 206 ’ ’
12 HN_CHZCHZC6H5 C20H26C1NO4 175 7,08i4,00

STONVIOYdONINVYIANTY ANV ONINV-g-(TANTFHIAXOHILIWIIL-+€'7) P

L1



TABLE II o
| CH,0 OCH,
m3o®- CHOHCHCH., . HC1
[ 3
) R
. A NAL Y S E 8

No R CEl [ss itai%n Ylgld Mp(o) Calculated % Found %

OMpOS ° C H N cl c H N Cl
13 HN_C(CH?)) C16H28C1NO4 95 170 57,56 (8,65 4,2 | 10,62 | 57,22 8,8514,17 [10,56
14 —IE—CHZCHZOCHZCHZ 'CygHyeCINO | 90 208 |55,257,53/4,03) 10,19 | 55,09 7,33|3,95 110,40

T ;

15 ~N—-CH2(CH2)3CH2 C17H28C1NO4A 93 158 59,04 8,16/ 4,05| 10,25 | 58,58 7,85|3,93 110,65
16 —-HN-CH(CH2)323HZ C17H78C1NO4 93 160 |59,04 i8,16| 4,05} 10,25 | 59,43} 8,58!3,88 10,65
17 HN-CH,CH,C H C20H2'8C1NO4 88 165 162,901(7,39|3,67| -— 62,66| 7,3313,42 | —

81

NOIDYOIDVIVI 'HO ‘ILO4IVA 'Z ‘SYSLVSL 'D ‘DIVIITVA 'V ‘IANOMIVISVdVd "HL
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Pharmacological results and conclusions

During a program of blind screening, a sympathomimetic agent may sometimes
be recognized by the presence of effects such as mydriasis, increase in the depth and
rate of respiration, increase in motor activity, piloerection, and sensitivity to
handling. Identification of sympathomimetic activity requires considerable ex-
perimentation although epinephrine functions by stimulating specific receptors

directly, other agents may function by less pure or less direct mechanisms'°.

Materials and methods

The experimental animals were inbred white mice of a sures substrain (23 + 3 g)
and white rabbits New Zealand born, raised in the laboratory and used only once.
“The day preceding the experiments the animals were transfered from the breeding
quarters to the experimental room (constant environment). The animals were
starved overnight but had free access to tap water. One hour prior to testing they
were isolated in individual observation cages. All experiments were performed by
trained technicians using various concentrations of the compounds contained in
identical coded bottles. '

General behaviour

Mice were treated i.p. with different doses of test compounds. General behaviour
was observed for 2 hrs after administration of test compounds.

Acute toxicity

Acute toxicity was tested by single application of various doses. A minimum of
S dose groups were used. Mortality was observed and recorded for 72 hours.

Mydriasis

Mice of either sex and weighing 15,5 to 16,5 g were used. The mice were placed
singly in glass jars on a white table beneath a fluorescent light in an otherwise dark
room. After 1/2 hour the pupil diameter of the mice is measured by means of a
graduated scale in the eyepiece of a dissecting microscope.

The animals are then injected with a drug. The pupil diameter is again deter-
mined after 10,20 and 30 minutes. A group of mice is used for each dose level 't

Inhibitory effect on isolated intestine preparations

A rabbit was killed by a blow on the head. The abdomen was opened and the
intestine was cut at a point 5 to 10 cm below the stomach and a length taken from
here downwards towards to caecum. .

A lenght of 2-3 cm of jejunum was removed and placed in a bath containing
Tyrrode solution gassed with a mixture of 95% O, and 5% CO,. Its temperature
was kept at 37°C'2,
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Results

General Behaviour

In animals treated with doses 5-10 mg/kg* spontancous motility was reduced.
Duration of decreased motility was dose dependent and followed by clonic
convulsions in higher doses.

Acute toxicity

Respective LD 55 are summarized in Table III. Clonic convulsions were induced
by lethal doses.

TABLE III
Test Compound : LD50 (mg/kg) i.p.
13 145
14 450
15 165
16 115
17 450
7 %0

Mpydriasis

Mydriasis was detected after i.v. injection of 10 mg/kg of all tested substances
into laboratory animals. The peak of the effect appeared in 2 minutes and endured
for 10 minutes. The effect was greater and longer after subcutaneous injection of 2
mg/kg morphine.

Isolated preparation

The most potent compound was the phenethylamine analogue /7 followed by
the piperidine /5 t-butyl /3, cyclopentylamine /6 and morpholine /4 analogues.
The unsubstituted on nitrogen compound 7 fauled to show any inhibitory effect on
the isolated intestine preparation.

The spontaneous activity of the tissue and the contraction caused by acetyl-
choline was inhibited by the above test compound /7 as shown in pictures (1,2).

PICT. 1 : Inhibition of spontaneous activity of rabbit intestine after 5 mg of the test compound

(T.C) 17.
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1 S N S S

PICT. 2 : Inhibition of Acetylcholine coniractions after three different doses of the T.C. 17.
t=20mg Ach t=25, 15 L0 mg of the T.C. I7.

The inhibition was dose related (Figure 1). The inhibitory effect of the compounds
was shown as well as on the intrinsic tone of the rabbit intestine as on the
contraction caused by acetylo choline.
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Dose response curve of 47

FIG. 1

Conclusions

Most of the substances tested could be recognized as sympathomimetic agents
both from the mydriasis test and from their inhibitory effect on the isolated
intestinal preparation. However the acute toxicity test revealed that the lethal dose
didn’t differ greatly from the sympathomimetic dose level.

Experimental

All new compounds were characterized by IR spectra and elemental analysis.
The spectral data confirm the structures of the compounds obtained. Melting
points were determined on a Biichi apparatus with open capillary tubes and are
uncorrected, IR spectra (KBr) were obtained with a Perkin Elmer 177 spectro-
photometer. Analyses indicated by elemental symbols were within = 0,4%. of the
theoretical values and were performed in the Service Central de Microanalyse of
the CNRS (France) and in the Analytical Laboratory of the National Research
Foundation (Greece).
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2,3,4-trimethoxypropiophenone 3

To a stirred and cooled suspension of ethylmagnesium bromide (Mg: 1,69g 0,07
mol, C,H;Br: 6,22 ml 0,083 mol) in Et,O (150 ml), a Solution of I (9,81g 0,05
mol) inEt,0. (30 ml) was added dropwise. The mixture was left overnight and then
hydrolysed with water and dilute hydrochloric acid. The ethereal layer was
separated, washed successively with water, 109p NaOH, water, and dried (Na,SO ),
and the solvent was evaporated. The oily residue of 2 (10,5g 0,047 mol) was added
to a cooled and stirred solition, prepared from 12,8g K,Cr,07 in 91 ml of water in
which 7,84 ml of concentrated H,SO 4, were added. When the addition was comple-
ted, the mixture was extracted with Et,O and the extracts washed with 5%
NaHCO; until neutral reaction, and saturated NaCl. After drying (Na,SO,) and
evaporation of the Et,0, distillation of the residue yielded 3 (6,5g 62%).Bp 121-2°
(0,4 mm) Lit. 118-9° (0,2 mm)* 131-8° (4 mm)>.

2,3,4-trimethoxy-a-bromopropiophenone 4

To a solution of 3 (6,5g 0,029 mol) in chloroform (65 ml) a solution of bromine
(1,5 ml) in chloroform (10 ml) was added dropwise with stirring and cooling. The
mixture was allowed to stand for 15 min, then washed with 5% NaHCO; and
water, dried (Na,SO,) and the solvent was evaporated. Distillation of the residue
yielded 4 (7g 85%).Bp 145-7° (0,1 mm).
Analysis : CH sBrO4 Calc 9% Br: 26,39

Found % 26,03

The method used to prepare the aminoketones 9-12 (Table I) is illustrated by

the following procedure :

2,3,4- trimethoxy -a-morpholinopropiophenone 9

To. a solution of 4.(4g.0,0132 mol) in anhydrous Et,O (50 ml) a solution of
morpholine (4,75g 0,065 mol) in Et,0 (30 ml) was added dropwise with stirring
and cooling. The reaction mixture was stirred at room temperature for 48 hr. The
precipitate formed (morpholine hydrobromide) was filtered and washed with Et,0.
The filtrate was concentrated and purified by chromatography on a neutral Al,O4
column with Et,O as an eluent. The evaporation of the solvent afforded the oily
base which was converted into the hydrochloride with alcoholic HCL. The salt was
recrystallised from absolute EtOH-anhydrous Et,O.

Yields of bases, melting points of purified hydrochlorides and analytical data
(C,HN,Cl) are given in Table I.

The method used to prepare the aminoketone 8§ was the following :

2,3,4- trimethoxy -a-t-butylaminopropiophenone 8

To a solution of 4 (5g 0,0165 mol) in MeCN (12g) t-butylamine (5g 0,068 mol)
was added and the solution was allowed to stand for 21 hr, At that time some solid
(t-butylamine hydrobromide) was separated. Anhydrous Et,O (100 ml) was added
and after a few minutes the solution was filtered from the separated salt which was
washed with Et,O. The filtrate was washed with water, dried (K,COj3) and
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evaporated in vacua. The oily residue was converted to hydrochloride which was
crystallized from absolute EtOH-anhydrous Et,O (Table I).

The method used to prepare the aminoalcools 13-17 of the Table II is illustrated
by the following procedure:

a-~(2,3,4-trimethoxyphenyl)-f-morpholinopropanol 14

A solution of 9.HCI (2g 0,006 mol) in absolute EtOH (50 ml) was hydrogenerated
under pressure (= 50 Ibs/in?) in the presence of 0,7g 109 Pd-C. Absorption of H,
was complete in about 2 hr. After removal from the catalyst the solution
evaporated to about 10 ml and diluted with anhydrous Et,O. The salt precipitated
was filtered and recrystallized from absolute EtOH-anhydrous Et,O0.

Yields, melting points and analytical data: of ‘purified hydrochlorides (C.HN,CD
are given in Table II.

2,3,4-trimethoxy-a-isonitrosopropiophenone 6

Dry HCl was bubbled throught a stirred solution of 3 (13,38g 0,06 mol) in Et,O
(50 ml) and an equimolar quantity of freshly prepared butyl nitrite (6,3g 0,06 mol)
was slowly added. When the addition was completed the bubbling of HCI was
continued for 30 min. The reaction mixture was allowed to stand overnight and
was poured slowly with stirring to a mixture of 30% NaOH and ice. The aqueous
alkaline solution was acidified with concentrated HCl and the isonitrosoketone
formed was extracted with Et,O. The ethereal extracts after washing and drying
(Na ,SO,) were purified by chromatography on a neutral Al,O; column with Et,0
as an eluent. Evaporation of the solvent gave 6 (8g 52,8%) M.p. 108°C. The
product was recrystallized from benzene-hexane. ' _

IR (KBr) ¥ (N-O-H)=3220 cm™!, ¥ (C=0)==1680 cm™', ¥ (C =N)== 1630 cm .
Analyse C,HsNO; (C,HN) Calc % C 56,92 H 593 N 5,53
Found % 57,07 5,71 5,21

a-(2,3,4-trimethoxyphenyl)-f-aminopropanol 7
A solution of 6 (7,6g 0,03 mol) in Et,O (100 ml) was added to a rapidly stirred
suspension of LiAlH, (5g, 0,12 mol) in Et,O (300 ml). After 3 hr of stirring at
room temperature the complex formed was decomposed by adding water and 5%
NaOH. The ethereal layer was filtered from the precipitate, dried (Na,SO4) and
evaporated yielding 7 (5,7g 79%). The base was converted to hydrochloride with
alcoholic HCI, which was recrystallized from absolute EtOH-anhydrous Et,O.
Mp. 183°C IR (KBr) v (O-H)=3350 cm™, ¥ (-N-H*)=2700 cm™.
Analyse C,H,CINO,4 (C,H,N,Cl)
Calc % C 51,89 H 7,26 N 504 Cl 12,76
Found % 52,10 7,28 5,09 12,85
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ITepidnyn

2ovBegic kar papuaroloyir ueAétn véwv a-(2,3,4-tpyebolvparvoro)-B-auvo Kar
aAxviauo mpomavoddy.

O 02,3 4-tprpebouparvuro)-f-orkviopvonponavdreg napeckevdodnoay a-
nd T1g avticTolyes B-PpopokeToveg dt° emdploeng Slopdpov apvdv Kol avaym-
Yi¢, €v ovveyeiq, rﬁg ketovopddoc. Katd v oappakoroyikn) perétn to mapd-
yaya avtd mapovciocav cvpmaboppntikég 131dtnTeg, TANY dpog n péon Oava-
™moedpog d6o1g dev Jépepe OLCLOOTIKG Omd TNV SpPacTiKY|.

H 0-(2,3,4-tppebolvpaivoro)-B-apivonponavorn, mopeckevdodn Su° avaym-
¢ NG QVTIGTOLXOV U-lCOVITPOSO-TPOTIOPALVOVIG KOl BEV TOPOVGIOGE GUUTO-
BopunTiky} Spdon.
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TAYTOIIOIHZH TQN TEPIIENIKQN ITAPAI'QI'ON THX MENTHA
SPICATA ME ®AZMATA MAZQN HAEKTPONIKOY KAI APNHTIKOY
XHMIKOY IONIXMOY

B.II. IIATIATEQPI'IOY, N. API‘YPIAAOY", T. KOKKINH? kot A.Z. MEAAIAHE
Epyastipro Opyavikhic Xnuelag, Iolvteyvikhic Zyolns, IHavemiotnuiov Ocooalovikng

(ErMjobn 5 Iavouvapiov 1982)

Tlepiinym

T’ autfi TNV epyacia pehetdtar n ynuetota&lvouikr dlaQoporoinon Tov TEPTEVIKOV
nopoydyev tov afepiov elaiov TV VTOEW®V spicata Kol tomentosd, TOV OPOUATIKOD
@utob Mentha spicata. H tavtomoinot] tovg yive pe T PoriBera aepiov ypopatoypagikng
avaidoenc kol cuvdvaouévng gacupoatookomiag palov (GLC-MS). EWwodtepa, N tovto-
noinon opiopévov ofuyovolyov tepneviov £yive pe Porbela paoudtev apvntikod
ynuikob toviopov (NICI, Negative Ion Chemical Ionization). Amé tn pehétn Tov Qaoud-
Tov damotdbnke N mapovoia TEVvVIA CLUCTATIKOV Yio TO vroeidoc tomentosa, ané
omoia dievkpivichnke n doun TV gikooiEEl. Lav kbplo cvotatikd Bpébnke to emoeidio
g mumepttevovng (67,98%). Avtiotolyo ©to LTOELdOG spicata aviyveldnkay TpiévTa
oLoTATIKG Kal dievkpivicbnke mn dou Twv e1koolE€l, evd TO KUPLO ovoTatikd NTavV M
kapBoévn. (39, 75%).

Opolroyla : Adépla Elata, xotdtepo teprevoeidn, ynuewotabovopio, Mentha spicata, Mentha
tomentosa, avaivon GC-MS, @dopoto apvntikod ynpHikKod Lovicpob.

Ewayom

Ipéogoateg Potavikée perétec® Sraydpiocav to £idoc Mentha spicata oe 500
vrogidn: v M. spicata subsp. spicata kov tnv M. spicata subsp. tomentosa. H
dtGkpromn autdV TV VIoEWOV oTNPILETOl KUPLwg oE HOPPOROYIKA YOpUKTNPL-
oTIKG (oo, d1acTdoelg kat popen @UAAOV, TPiYOpO KAT.).

To vroeidog spicata aviikel oto Propmyavikd apopatikd eutd €& artiag Tov
peydlov texvohoyikod evdlapépoviog mov mapovctdlel To a1BEplo Eraid Tov
(mpdobeto TPoPipmV, KOAAVIIKOV K.0.) Kot 1810iTEpO 1 TEPMEVIKY) KETOVM
KopBOvN mov amotedel 1o kbpLo cvotatikd Tov. v EALGSo kakiiepyeitar pdvo
Og KNTMOULG KoL €ivar yvwotd pe v Koy ovopacio dvdcpog.

To vrogidoc tomentosa givol guphtora dndedopévo otnv meptoyn g Ave-
ToMk1 ¢ Meooyeiov ka1 1o atféplo €Aard tov dev mOPOLCLALEL KOVEVD TEYVOLO-
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6 21 26 27

N

EIK. 2 : Aeproypopatoypdonua twv abepfov elaiwv tov vroeidovg spicata. 1.a-Ilvévio
2. Kaupévio 3.p-Ilvévio 4.Muprcévio 5.Aecuovévio 6. 1,8-KvedAy 7. Qriuévio 8.y-Tepmivévio
9.n-Kvuévio 11.Teprivorévio 12. OLikdc 3-oxtvleatépac 13.AAdeb0y 14.Balepiavikog auvleoté-
pag kai Gebopo-n-kvuévio 15.Balepiaviic elvleotépac 16.Balepravikdc elevvieotépas 17.a-
Konaévio 18.5-BovpBovévio 21.Awdpoxapfévy 22.KapvopvAdévio 26.0&iés divdpokapfule-
otépag kar olicéc tepmvvlestépac 27.Kapfovn kar ixvy vapbBaliov.

LH 50

17192"25 3l

R
11 16 18 21

EIK. 3 : Aeproypopatoypdpnua twv aibepiov elaiov tov vmoeidovs tomentosa. 1. a-Ilvévio
3. Kaugévio 4. B-ITvévio 6. Muprévio 7. Aeuovévio 8. 1,8-KiveéAn 9. y-Tepmivévio 10. m-Kvuévio
11. Tepmvodévio 14. O&ikéc 3-oxtvdeotépac 15. 3-Oxtavédn 16. EvveavdAn 17. Aevdpo-m-
Kouéwio 19. Mvbévny 21. Olucég okrvAeotépag 22. Ioopwlovy kai i0ofalepiavikés ebevo-
Jeatépac 23. a-Komaévio 25. B-BovpBovévio 28. Ofikés Bopvvdeatépac 29. Kapvdpavéin 30.
TTovleyévn 35. Tepuaxpévio D 38. 6-Kadwévio 47. Ihimepitevivy 48. Enoleidio mimepitevovyg.
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MINAKAZ [ : Agproypopatoypapiky avdivon tov aibepiov skaiov tng M. spicata

Yroeidog spicata Yroeidog tomentosa
Zvotatikd R, % R, %
(min.) (min.)

a-ITwvévio 3,77 0,62 3,79 0,12
Kappévio 4,74 0,05 4,75 0,02
B-IIwévio 591 1,30 591 0,32
Mupkévio 7,93 2,66 7,90 0,35
Agpovévio 9,83 0,40 9,74 1,68
1,8-Kivedin 10,31 6,88 10,27 0,41
Qkipévio : 12,01 0,16 —_— —
v-Tepmvévio 13,11 0,06 11,92 0,13
n-Kupévio 14,55 0,02 13,06 0,03
Tepmivorévio 16,49 0,001 14,13 0,002
OE&k6¢ 3-0KTUAECTEPAG 19,35 0,01 19,24 0,26
3-OkTavén — — 22,20 0,14
A)Bebdn 22,82 0,15 — —
Evveavain — —_ 22,89 0,08
Agbdpo-m-Kupévio — — 25,21 0,03
Boleprovikdg apvAecTéEpOg
Aebdpo-m-kupévio 25,53 0,02 - -
MwBévn — — 26,23 0,13
BaAeplovikde e&uhectépag 26,55 0,21 — —
O&1k6¢ OKTLAECTEPUC — — 27,71 0,05
Baleplavikog e&evoreoTtépos 28,34 0,001 — —
ToopuvBovn -
IooBakeplovikdg efevurestépag - - 28,03 0.01
a-Komoévio 29,0 0,51 28,55 0,74
B-BovpBovévio 30,94 4,06 30,13 0,64
OELko¢ PopvvresTépag — — 33,41 0,66
Kapudpavoin — — 34,23 2,00
Awd pokapBovn 35,31 17,67 — —_—
ITovAeydvn — — 35,51 0,15
Kapvoguirévio 36,07 1,10 — —
OglK(,)g SLUSPOKapBl),}\.SGTSp(lg 3921 10,14 . _
O&wd¢ tepmvuresTtépag
Teppakpévio D ' — — 40,41 6,88
KapBévn xar {yvn vagpbaiiviov 42,11 39,75 — —
8-Kadivévio — — 42,82 1,21
Iinepitevévn — —_ 48,53 1,51

Eno&eidio muepitevévng — — 50,31 67,98
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Ané ta dedopéva Touv mivaka 1 mpokdmTovvy Ta akdrovbo :

I. To armoterécpata tov GLC-MS avalicewy OULPOVOOV TAT| pOG pE TOVG
petaBoirkotg dpdpovg mov kabopichnkav amd tn BtoyevanKn perétn. Tuoyxe-
Kptpéva, Ta povotepmévio, Tov- boeidoug spicata akorodBncav To BrocuvleTikd
dpdpo g KapPévng, evd Ta povotepmévia Tov LIoEidove tomentosa aKoirobn-
cav To BlocvvBetikd dpdpo g mmepitevovng (eik. 1). Avtd emPePardvetar and
TV avedPEST) WG KUPI®Y GUGTATIKAV Y10 pHEV TO LTOEISOC Spicata TN KapPovnc

IMINAKAE II : Xnukoi 10701 10V ovoTaTikdv Tov abfepiov ehaiov tov vrosiddv
spicata ko1 tomentosa.

9 d ® D Q ©

a-Twvévio Kaugévio B-NMivévio Muprevio Aefiovévio  1,8-Kuvedin
(D) (ID) - (11D (IV) (v) (V1)

OCOC H [i/I;COCHS

Barepravixrds *OELudg

y-Tepnuveévio "Oxntu€vio  n-Kuvuévio TepTLVOAEvLO

duvieotépag 3-éutvreotépag
(VII) (VIII) (1x) (x) (XI) (XTT)
OHC OCOCH
g ff e @} sl
OH
3-’0Outavéin ’Evveavdin Aeddpo-t- Baiepravirds Muvddvn *OELudg
(XIII) (XIV) HUNEVLO €EvAeaTEpag (XVII) SUTUAECTEPOS
(xv) (XVI) (XVIII)

S, 00 MR & OT Q.

'ToouLvddun a-Konaé€viLo B-BoupBoveEvio DELKSe Tovieydvn
(XIX) (XX) (XXI) Bopvuxeorepagaﬁ;iﬁiszn (XXIV)
(XXII)
e C g T0 QL
‘Badeprovirdg OCOCH
eEevuAecTspag,OEbuog
(XXV) TspnuvukecTépagrepudupevLO D KapBdvn qu%akbvuo 8-KaduLveévio
(XXVI) (XXVII) (XXVIII) (XXIX) (XXX)
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(39,75%), yio. 8¢ 10 vmoeidog tomentosa Tov emofewdiov Tng mmEPLTEVOVNG
(67,98%). Exkt6¢ OpO¢ 0.md TNV mapovcia avtdv Tov. Kupimv GUGTUTIK®V, 1) 0VED-
peom kol GAlov pehdv tov PloyeveTikdv dpdpoyv (6TOG Yo UEV TO spicata o
o&1k6g SwdpokapBurectépag kat 1 dwdpokapPovn, yia Oe TO fomentosa M mLTE-
pLTévn, 1 Tovieydvn, 1 tooputvBovn kot 1 pvedvn) emiPePordvonvy KaTh avouel-
o BriTnTo TPOTO TO YEYOVOS OTL M) Bloyéveom twv TEpmEVieV TOv vntoeidovg spicata
axoloVfnce tov Spdpo NG KopPOVNG, EVD TOVL fomentosa TOV dPOUO TNG TLTE
pirevovng. :

2. H oyéomn lepoveviov: Kiveding eival ~ 1:4 oto vroeidog spicata, evd £ygl
aVTIoTPOQEL 0TO LTOEIdOg tomentosa.

3. Ext6¢ 6pac and Tig dlapopéc mov TPokVTTOvV 6Ta 0ELYOVoUY o CLUOTUTIKG
gt autiag tev dpopetikdv PBrocuvbetikdv dpdumv, oto vmoeidog tomentosa
Slamiotddnke M mapovcio Tov ofikod Bopvviestépo.

H Sievkpivion g ynpikric dopric SAwv tev cLoTaTik®V Tov abepiov ekalwv
BaocicOnke otn perét tov pocpdtov poldv niexktpovikod tovicpov. Eneld to
gvdlapépov gviomiletal kupimg ota o&vyovoldya tepmévia (KeTOVEG, AAKOOAES KOl
“gotépeg) M dievkpivion g dopng Toug pdvo pe Nrektpovikd BopPapdiopd sivat
npopinuotikt. “Etot, énov givor dvvard (mwv. III), mapatibevtar koi otovyeio
and ta edopato ynukod ovicpod pe apvntikd 6vta (Negative Ion Chemical
Ionization, NICI) to omoio o€ cuvdvacpd pe 10 QACHATO AEKTPOVIKOD LOVIGHOD
(Electron Ionization, EI), omotghodv wa mhéov katdAlnin péBodo yio tmv
devkpivion g ynuixkig doprig TV ofvyovodywv tepmEViev.

IIINAKAZX III : Ztovxeio gaopdtov paldv EI kot NICI pepikdv ofvyovodywv cvota-
Tikdv 1oV aifepiov ehaiov ToV VTOEWSOV Spicata Kal omentosa

EI NICI

Tvotatikd MB M* (M-H)" RCOO" "Alha m/e
% % % %
O&kég 160Bopvureatépog 196 1 75 100 41(10)
O&k6g Bopvvreatépag 196 5 100 55 —
1,8-Kivebdn 154 30 100 — 57(32)
TTovieydvn 152 60 100 — —
KopBévn 150 10 100 — —
Awdpokapfovn 152 17 100 — —

Ewdikbtepa yio v mepintoon tov ofikod Bopvuiectépa yivetor diaitepm
avaeopd, 0eob aroTeAEL SLOPOPOTOINTIKS YVAPLCUD TOV 600 LTOELODV AL KoL
g€ artiag Tov yeyovdtog &1L pe pévn 1 ypnon tov El pacpdtev sivor tpofinpa-
Tk M S1dkpior Tov omd tov ofikd 1ooBopvurectépo (sik. 4 kat 5).
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100 - - - OCOCH,
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EIK. 4 : ®doua paldv nlextpovicod Boufapdiouos (70 eV) tov olikob fopvvleoctépa.

OCOCH
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EIK. 5 : ddoua paldv nlextpovixos Boufapdiouod (70 eV) tov olikod 1oofopvviectépa.

7 aut TV mepintecn N xprion tov gacudtov NICI anodeikvietor mAeo-
vekTikt], 6nw¢ GAAwOTE QaiveTal OTIG avTioTOlXeg £ikOveg 6 kai 7.

"Onw¢ TPOoKOTTEL and TN - cLYKPLTik peAétn tov gacpdtev NICI tev dvo
£0TEP@V, 1 TOVTOTOINON VTGV otnpileTar 1600 ot Pacikh kopver (base peak)
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1%5
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EIK. 6 : ®doua ualwv NICI (OH") tov oikobd fopvoliectépa. Oepuoxpagio mnync 100-
110°C.
EIK. 7 : ®doua ualav NICI (OH") tov olixob 1aofopvoreatépa. Oepuokpacia nnyrc 100-
110°C.

660 Kol otV Topovsia Tov Hpadouatog m/e 41 —nov gugaviletor otov oikd
ooBopvorestépo— Kot TOL Omoiov 0 oYNUATICUAG B uropovoE vo gpunvevBel

LE TOV TUPOKAT® UNYOVICUS :
% l¥ey
= -
& om0

m/e 41

Iewpapatiké pépog’

* To @uoikd vAMkd mov ypnoiponodnke o’ avth v gpyacia cvAréydnke
k0®’ ohokAnpia ond tov EAAadikd ydpo. Zvykekpiuéva, droua tov vroeidovg
spicata cvlAExOnkov omd TV mepoxr g Aipvng Kaotopide, oe vyduetpo 650
UETP®V, eV dTopa Tov vITogidovg fomentosa SLAAEYOMKOV and TOvg TPSTOdES TOV
Iayyaiov, oe vydpetpo 200 pérpov. H tovtomoinon avtdv Tev LROESGOV
BacicBnke 1600 oe Botavikd GoO0 ko OE YeveTikd dedopéva (yxpoposmuikol
apifpoi yio 1o dvo vmoeidn 2n =48).

H ocvlioyny tov eutdv Eywve o nepiodo TAfipovs avBopopiog evd eiyav 11dn
oynuotiofel kou pepikd onépuata. Aeod Eepdbnkav vnd okid 6ro to vrEpyelo
Lépn TV euTdV, anooctdydnkav e vipatuolds ot ovokevn Clevenger, cOupova
pe TG mpodwypagic g American Spice Trade Association. H amédoon tng
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anoctdéemc oe aibEpro Elato fTav yia pev To vroeidog spicata 0,38%, yio de T0
vroeidog tomentosa 0,33%. Ztn ovvéyeln, to abéplo EAato Eepabnke vmepdvo
avodpov Beukod payvnoiov kat Votepa vroPAnbnke ce GLC-MS avdivon.

H aeproypopatoypapikr avalvon £yive ce cvokevr] Hewlett-Packard 5830A.
Xpnotponotifnke yodiivy otiin dtactacewv 3mX3.18mm ID, yepiouévn pe 5%
Carbowax 20M (Chromosorb W-AW-DMCS, 80-100 mesh). H Beppokpaocia tov
x®pov eyydoeng fTav 170°C kot o aviyvevthg tovicpuov ue eAdya (FID) Beppdv-
fnke otovg 300°C. Ipoypappatiopévn Beppokpacia otiing 75-230°C (ue tayd-
ta 3°C/min). ®épov aépto Ao (99,999%) pe napoyn 30 ml/min. o ta @d-
opata palodv ypnowponoibnke gacpoatopetpo Hewlett-Packard 5989A (Data
system),

Summary

Identification of terpenoid derivatives of Mentha spicata by Electron Ionization and
Negative Ion Chemical Ionization Mass Spectra

In this paper the chemotaxonomic differentiation of terpenoid derivatives of
essential oils of the chemotypes spicata and tomentosa of the aromatic plant Mentha
spicata is investigated. For the identification of these derivatives a combination of
Gas Chromatography and Mass Spectroscopy (GC-MS analysis) was used. The
identification of some oxygenated terpenes, especially, was carried out by Negative
Ion Chemical Ionization (NICI) Mass Spectra.

From the study of the spectra it was possible to verify the presence of fifty
components for the chemotype tomentosa, from which the structures of twenty six
of them were identified. The main constituent was found to be piperitenone oxide
(67.98%). In the chemotype spicata were found thirty components, correspondly,
and the structures of the twenty six were identified. The main constituent was
found to be carvone (39.75%).
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OXIDATIVE PATHWAYS OF UNSATURATED COMPOUNDS IN
THEIR REACTIONS WITH PHENYLIODINE(IIT)BIS TRIFLUORO-
ACETATE

S. SPYROUDIS and A. VARVOGLIS
Laboratory- of Organic Chemistry, University of Thessaloniki, Thessaloniki, Greece

(Received August 5, 1982)

Summary

Alkenes react with phenyliodine(IIT)bis trifluoroacetate to vic-bis trifluoroacetates of the
corresponding glycols. Stilbenes besides these addition products give also scission products
of the double bond, i.e. benzaldehydes. 1,1-Diphenyl, triphenyl and:tetraphenyl ethylenes
give the above products as well as rearrangement products. The mechanism of these
reactions is briefly discussed.

Key Words : Glycols, Alkenes, Phenylated alkenes.

In continuation of our exploratory chemistry!® of phenyliodine(III)bis tri-
fluoroacetate, abbreviated PIB, we were interested to study its interaction with
alkenes and unsaturated compounds. It has been known since 1939 that the less
active phenyliodine(IlI)diacetate, abbreviated PID, reacts with anethole to give a
mixture of its diastereomeric diacetoxyderivatives’, according to the equation :

p-MeO-C¢H ;-CH=CHMe + PhI(OAc), — p-MeO-C¢H,-CH-CHMe + Phl
o

OAcOAc

Various electron donating groups in the ring of PID were found to increase the
rate of the reaction, while electron withdrawing groups had the opposite effect. A
similar addition of two acetoxy groups was found to occur also with cyclo-
pentadiene, where not only 1,2- but also 1,4-addition products were isolated . PID
and catalytic amounts of OsO, have been used for effective hydroxylation of the
double bond in several steroids®. A RuCls-catalysed study of oxidation by PID of
various unsaturated systems has also been reported®.

We find that PIB reacts easily with most unsaturated compounds, the reactions
being faster with electron-rich alkenes. When aryl groups are attached to the sp?
hybridised C atoms, the reactions are slower and a small amount of trifluoroacetic
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acid accelerates considerably the completion of the reaction, without affecting the
product composition. Unsaturated compounds bearing substituents with strong
electron-withdrawing character (tri- and tetrachloroethylene, diethyl fumarate and
I-benzoylopropene-1) are completely inert towards PIB. The results of the reaction
between PIB and 10 unsaturated compounds are collected in Table I.

Electron-rich alkenes such as 2,3-dimethylbutene-2, cyclohexene and I-methyl-
cyclohexene-1 react exactly as PID, i.e. exclusively to vic-bis trifluoroacetates. The
cyclohexene derivative was shown by hydrolysis to be a mixture of cis and trans
isomers. Although yields are not very high, ranging between 50 and 72%, they
compare favourably with yields of other similar acetoxylations effected with silver
acetate and iodine!® (Prévost reaction), lead tetraacetate!! or thallium triacetate 12
and their trifluoroacetates'*!'* and also with iodine trls trifluoroacetate '°

Trans-1,2-diarylethylenes(stilbenes) react to a smalf extent to the bis trlﬂuoro—
acetates, which are usually hydrolysed during chromatographic separation, so that
diols or mixtures of them with the esters are actually the isolated products. Another
type of products are benzaldehydes, resulting from complete breaking of the double
bond, in a reaction reminding that of ozonolysis. Various substituents on one
phenyl ring of the stilbene do not have any appreciable effect on the product
composition or the time of completion of the reaction.

1,1-Diphenyl as well as more highly substituted (tri- and tetraphenyl) ethylenes
besides the aforementioned kinds of products give also carbonyl compounds,
resulting from rearrangement of a phenyl group.

Concerning the mechanism of the reaction there is little doubt that initially a
polar trans addition of PhI*OCOCF 3 and CF ;CO, takes place and the unstable
primary adduct / is formed, which subsequently may give all the observed kinds of
products (Scheme 1). Thus / through an internal nucleophilic attack from the
iodine-attached trifluoroacetoxy O atom may directly give the diol ester 2. Alter-
natively, it is possible that nucleophilic attack from the carbonyl O atom is leading
to the dioxolane 3, which either rearranges into 2 or reacts with PIB to another -
unstable intermediate 4. This can expel iodobenzene and either the derivative of
trifluoroacetic acid CF;C(OCOCEF 3); or trifluoroacetic anhydride, under formation
of one or two carbonyl compounds 6, depending on the substituents of the
reactant. An attempt was made to detect (CF3CO),0 by 1.1. spectroscopy during
the reaction, but its characteristic vco=g at 1810 cm™' could not be traced. The
compound CF3;C(OCOCF;); may be considered as the mixed anhydride of
trifluoroacetic orthoacid and trifluoroacetic acid. A related compound,
HC(OCOCH3) 3, i.e. the mixed anhydride from acetic and orthoformic acid has
been reported!® and the existence of CF3(OCOCF;)5 is also a possibility, as
current work in our laboratory has shown. Another pathway involves acidolysis of
3 by trifluoroacetic acid, again into CF3;C(OCOCF3); and a diol 7, which with PIB
is cleaved into carbonyl compounds 6.

A similar initial addition of PIB to the triple bond has also been postulated in
its reaction with non-terminal alkynes !’, where a-diketones results. A direct trans-
formation of I into 2, although not rigorously excluded, is not favoured, because
formation of the carbonyl scission products remains unaccounted for.



TABLE I : Reaction

Compounda

Me2C==CMe2

[::::H/Me
PhCH==CHPh

p-MeC6H4CH=CHPh

p—C1C6H4CH=CHPh

p-0,NC.H,CH=CHPh

2776 4
Ph2C=CH2
Ph,C=CHPh

- c
PhZC—Cth

Addition Products (%)

MeZC(OAcf)C(OAcf)Me2 (50)

(/’ ,,OAcf
! (64-72)
OAcf

Me

OAce  (58)
S OAc

PhCH(OAcf)CH(OAcf)Ph (14)
PhCH(OH)CH(OH)Ph (20)

p—MeC6H4CH(0H)CH(0H)Ph (50)
b-C1C6H4CH(0H)CH(OH)Ph (39)
pfOZNC6H4CH(0H)CH(OH)Ph (20)
PhZC(OH)CH(OH)Ph (7)

PhZC(OH)C(OH)Ph2 (15)

& Trans compounds, where appropriate.

b

Products from Unsaturated Compounds and PIB.

Scission Products (%)

Rearrangement Products (%)

PhCHO  (19)

p—MeC6H4CHO (17) + PhCHO (18)
p-C1C.H,CHO (10) + PhCHO (13)

64
p-OZNC6H4CHO (26) + PhCHO (22)
PhZCO (14) PhCHZCOPh (23)
PhZCO (23) + PhCHOb (10) Ph3CCH0 (24) + Ph,CHCOPh (7)
PhZCO (13) Ph3CCOPh (35)

The yield is low, because some benzoic acid (5%) is also formed.

€ Other products formed: tetraphenyl oxirane (1.5%) and 9,10-dipheny1fanthra§ene (7%).

SANNOINOD AILVINLVSNA 0 NOLLVAIXO

6¢
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We favour formation of 3 not only because all kinds of products may derive
from it, but also because a stable 2-trifluoroacetoxy dioxolane like 3 has recently
been isolated from the reaction of ethylene with tris trifluoroacetoxyiodine '*.
Normally 3 rearranges to 2, exactly as reported for the stable dioxolane. When the
alkene bears phenyl groups and in the absence of added trifluoroacetic acid, the
dioxolane 3 may react with PIB to the unstable intermediate 4, which breaks down
into 5 and then into the carbonyl compounds 6, iodobenzene and CF 3;C(OCOCEF 3);3.
An analogous reaction occurs between PIB and benzyl ethers?, where the analogue
of 4 is believed to be cleaved into a carbonyl compound and a trifluoroacetate ester.
When trifluoroacetic acid has been added to speed up the reaction, acidolysis of 3
may lead to the glycol 7, which with PIB is cleaved into 6. This glycol cleavage is a
well known reaction with PID'® and it is considerably faster with PIB'. Never-
theless, cyclohexene with or without acid catalysis does not give any detectable
1,6-hexanedial, so that this route is not significant. It must be noted that when only
bis-trifluoroacetates are formed, the stoicheiometry of the reactants (alkene:PIB) is
1:1, whereas in the cases where scission products are also produced, an extra 15%
amount of PIB is needed in order for the alkene to be consumed completely. The
catalytic role of the trifluoroacetic acid added may influence either the addition of
PIB to the double bond or the rearrangement of 3 into 2.

The formation of rearranged carbonyl compounds occurs only from 1,1-
diphenyl and more highly phenylated ethylenes. These products may come either
from the dioxolane 3 or from the primary adduct /, by a variety of pathways.
Mechanisms involving cyclic or open-type carbonium ions may be excluded,
because when the reaction of tetraphenylethylene is run in methanol-chloroform
(1:1) with catalytic amounts of trifluoroacetic acid, not any methoxy derivative
could be traced; curiously the rearranged product, Ph;CCOPh, was obtained ‘in
that case as the sole product in 92% yield. Therefore a concerted mechanism is
most likely to operate. The acylals formed, 8, are hydrolysed into the isolated
carbonyl compounds, 9, during chromatographic separation.

It is of interest to note that in chloroform the reaction of tetraphenylethylene
catalysed by trifluoroacetic acid furnishes also 9,10-diphenylanthracene 12 in 7%
yield, while in tetrachloromethane and 10% trifluoroacetic acid tetraphenyloxirane

~in 1.5% yield is obtained as well. The former compound is known '’ to be formed

also in the reaction of tetraphenylethylene and aluminium chloride. Its formation
here may be explained by an initial aromatic electrophilic substitution from the
adduct I to the carbonium ion 0, which quickly is transformed into the unstable
derivative /1 and this by expelling iodobenzene and trifluoroacetic acid gives 12
(Scheme 2). '

The formation of tetraphenyloxirane /3 may be the result of a direct expulsion
of trifluoroacetic anhydride from the dioxolane 3. Similarly, oxiranes may also be
formed in other reactions as well, but they are further oxidised by PIB; /3 has been
shown to be the sole inert oxirane towards PIB’.

Concerning the stereochemistry of the addition, no systematic studies have been
undertaken. The diol obtained after hydrolysis of 1,2-bis trifluoroacetoxycyclohexane
was found to be a mixture of cis- and trans-isomers, melting in a broad range.
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SCHEME 2

Similarly, the other diols were also diastereoisomeric mixtures.

It must be noted that in the reaction of iodine tris trifluoroacetate with
alkenes '’ the ratio of diastereoisomers is sometimes 1:1 but it can also reach values
of 15:1, in cyclohexene, where the cis-isomer predominates. These results were
interpreted in terms of an initial trans-addition; the dioxolane subsequently formed
may react by both Syl and Sy2 mechanisms to mixtures of diastereoisomers. An
analogous situation may also operate in the reactions of PIB with alkenes.

The findings that electron donors in the phenyl ring of several PID accelerate
their reaction with anethole®’ can be now explained, taking into account the
participation of acetic acid, which was used as solvent. Electron donors in PID
increase its basicity and lead to a partial ionisation according to the equilibrium :

ArI(OAc), +H" = ArI"OAc + AcOH

Thus the iodine atom of PID becomes more electrophilic than in its
undissociated form and it is attacked more easily by the alkene.

Experimental

NMR (60 MHz, Me,Si internal standard) and mass spectra (70 .¢V) were
recorded on Varian A-60A and Hitachi-Perkin-Elmer RMU-6L spectrometers,
respectively. IR spectra were taken with a Perkin-Elmer 257 spectrophotometer.



OXIDATION OF UNSATURATED COMPOUNDS 43

Substituted stilbenes were prepared from cinnamic acid and aryldiazonium
salts?. 1,1-diphenyl ethylene was prepared from ethyl acetate and phenyl
magnesium bromide, by dehydration of the resulting carbinol >!. Triphenyl ethylene
was prepared from benzophenone and benzyl magnesium bromide by dehydration
of the carbinol?2. Tetraphenylethylene was prepared from diphenyldichloromethane
and Cu turnings?®. PIB was prepared! by exchange of PID'® with CF;COOH.

All products were known compounds and were identified from their physical
and spectroscopic properties in comparisorr with authentic samples or from the
literature.

Typical procedure. Trans-stilbene (0.540 g, 3 mmoles) and PIB (1.420 g, 3.3
mmoles) each in CCl, solution (5 and 10 ml, respectively) were mixed. The reaction
was slow as monitored by t.l.c., so a few drops of trifluoroacetic acid were added
and an exothermic reaction took place. After 1 h the solution was evaporated and
the residue passed through a silica gel chromatographic column, using mixtures of
light petroleum ether and chloroform as eluents. The same reaction was run in
chloroform, without any acid added. The product composition was identical, while
the reaction.was completed after 10 h. '

Full experimental details may be found in the Ph.D. Thesis of S. Spyroudis. This
work is part of that thesis?*.

Iepiinyn

Oleadioeic Axdpeotwv Evioewv pe Arepipboparetolvimdofevioiro

To cikévia avtidpodv pe ditprpbopaketolv-twdoPevioiio mpog Tovg avti-
otoryovg Tprpbopaketo€ikole diectépeg Tov 1,2-yAvKOAdV.

Ta oniABévia Sivouv emimAéov kar Bev{ordeideg evd meEPLGCATEPO PALVLALO-
péva arkévia divovv kat didgopa mpoidvta petdbeong. Ot pnyavicpoi tov avti-
dpdoewv avthv e€etdlovtal pe cuvtopia.
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Summary

The preparation, properties and configuration of the title compounds, synthesized for
biological screening, are presented. These compounds were prepared by oxidation of furfuryl
alcohol derivatives as a mixture of cis and trans — isomers. The conformation of these
isomers is assigned qualitatively using the quotient J5¢/J4¢, where Js ¢ & J,6 are, re-
spectively, the vicinal and allylic proton nuclear magnetic resonance coupling constants. A
mechanism is postulated and the preferential formation of trans—2-mezhy1 2-phenyl (or
biphenylyl)-6-hydroxy-2H-pyran-3(6H)-ones is discussed.

Key words : Oxidation of furfuryl alcohol derivatives. Mechanism of formation of 6- hydro'xy—ZH-
pyran-3(6H)-one. Stereoselective formation of trans-2-methyl-2-phenyl (or biphenylyl)- 6hydr0xy-2H-
pyran-3(6H)-ones. 6-Hydroxy-2H-pyran-3(6H)-ones.

Introduction

The preparation of 6-hydroxy-2H-pyran-3(6H)-ones by oxidation of furfuryl
alcohol derivatives was reported independently by Lefebvre* in Canada and
Achmatowicz® and his co-workers in Poland. Lefebvre and his co-workers
used mainly m-chloroperbenzoic acid MCBA as an oxidant, while Achmatowicz and
his coworkers treated furfuryl alcohol derivatives with bromine in methanol
and subsequently hydrolysed the resulting 2,5-dimethoxy-2,5-dihydrofuran
derivatives in order to ‘produce the title compounds. ‘More recently Weeks®
and his co-workers have simplified and extensively used the halogen process
(Bromine or chlorine) in their maltol synthesis. In their process, a 1,4
halogen addition to the furan ring resulted in an initial product which was
not isolated but underwent in situ hydrolysis and rearrangement to the title
compounds or to maltol, according to the conditions used. Italian investigators
have reported’ another oxidation procedure using pyridinium chlorochromate
instead of MCBA. Although a variety of methods have been reported for the
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synthesis of the title compounds, Lefebvre’s procedure was found most convenient®.
Derivatives of 6-hydroxy-2H-pyran-3(6H)-ones have been reported as antimicro-
bials, cocciodiostats®'® and as intermediates in the synthesis of sugars', disac-
charides 12, maltol and isomaltol®. Their conformations'*, molecular structure and
clarification of ambiguities in their isomerism have been reported ',

Interesting cocciodiostatic activity was observed many years ago in these
laboratories in derivatives of the 6-hydroxy-2H-pyran-3(6H)-ones and, after these
additional compounds were prepared, their biological screening was reported. Since
oxidative products of furfuryl alcohols continue to be of interest®!*!4 we present
here the heretofore unreported synthesis and properties of the 6-hydroxy-2H-
pyran-3(6H)-ones prepared at that time.

Chemistry

The reported compounds were prepared as shown in Scheme 1,2. Starting with an
aldehyde or ketone I we synthesized the furfuryl alcohol derivative 2 which on
oxidation by m-CPBA vyields a mixture of cis and trans-3, in which trans-3 pre-
dominates when 6-hydroxy-2H-pyran-3(6H)-ones are 2-methyl-, 2-phenyl substituted.
From this mixture by a markedly stereoselective methanolysis® of trans-4 we ob-
tained cis-5 (Scheme 1)as a major product (80%) and trans-5 as a minor one. The
isomer which is formed in lesser extent is more soluble in hexane and may be re-
moved from this isomeric mixture by treatment with hexane or by chromatography
{hexane-ether 75:25).-We -have-not isolated cis-4 since it gave compound &8 by an
intermolecular Michael reaction .

It has been reported ' that when the substituent at C-3 in the sofa'* ring of a
2-monosubstituted 2H-pyran-3(6H)-one is an alkyl or an aryl group then the
2-monosubstituent is pseudoequatorially oriented '*. However, in our compounds
there is a disubstitution (2-aryl and 2-methyl). It has been found'* by X-ray
crystallography that in compounds structurally similar to cis-5 and trans-4 the aryl
group is pseudo-axially and the methyl group pseudo-equatorially oriented. Our"
N.M.R. data complement the above findings and confirm that the number and
nature of substituents determine which isomer would be the major product in the
synthesis of compounds with general formulae cis and trans-3 14,

The role of substituents at the C-2 in the sofa ring of the 2H-pyran-3(6H)-one
regarding the relative proportion in which isomers cis-3 and trans-3 are formed
(Scheme 1) may be examined in connection with a postulated mechanism in
Scheme 3.

Regardless of the method used for the preparation of a compound such as the
title one, the 5-substituted 5-hydroxy-4-oxo-2-pentenal [3]* (in Scheme 3) is formed
prior to the formation of the 2H-pyran-3(6H)-one ring producing a mixture of cis
and trans diastereoisomers. The conformation of [3]* at the moment of ring
closure must be suitable for formation of the ring. It is possible for substituents R ;
and Rj to be either pseudo-axially or pseudo-equatorially oriented with respect to
the sofa ring which is being created. Conformation possibilities are shown in
Scheme 4. In studying the polyfunctional 2H-pyran-3(6H)-one one must take into
consideration several steric interactions and anomeric-conformational effects'>.
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STEREOSELECTIVITY IN SYNTHESIS OF 6HYDROXY-2H-PYRAN-3(6H)-ONES
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SCHEME 2
©Br---Br®

SCHEME 3

The preferential formation of the trans isomer in Scheme 1, may be attributed to
the electron withdrawing effect of the phenyl group. In other words, the nature of
the substituent at C-2 in the presented compounds (R = Ar, R, = CH 3, Scheme 4)
may alter the dipole-dipole interaction between the carbon-oxygen bonds of the
ring and the bond from the anomeric carbon to the hydroxy (or methoxy) sub-
stituent. In addition if one takes into consideration the conformational equilibrium
studies '* of each isomer in solution (based on rough thermodynamic calculations)
one concludes that the rrans-isomer is predominantly formed.
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R OMe
Ry ° OMe '
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Ri= Ayl (Ref, 13) RiZA" (Ref, 14)
Ro= H R2= Me
SCHEME 4

Proton nuclear magnetic resonance was very useful for characterizing the cis
and trans 6-hydroxy—2H—pyran-3(6H)—ones14’13. The signals of the olefinic protons
H-4 and H-5 were shifted downfield (see Table I) as expected for the o, un-
saturated ketone system. The two vicinal olefinic protons together with the H-6
allylic proton gave a characteristic AMX pattern. The constants J45 were con- -
sistently equal to 10 Hz while the smaller Js¢ (vicinal) and J 4 (allylic) varied
according to the dihedral angle between the vicinal and allylic protons (Table IIT).
Achmatowicz and his coworkers reported isomers with the trans configuration, for
which the o conformation with a pseudo-equatorial H-6 prevails (Scheme 4), which
were identified in accord with the Garbisch equation '© by their large Js 4 and small
J 44 coupling constants. On the other hand, isomers with relatively smaller Js5¢ and
larger J 44 coupling constants were asmgned by Achmatowicz et al. as having the cis
conflguratlon These workers originally® named their trans and cis isomeric 2-
mono-substituted-2H-pyran-3(6H)-ones as o and B-anomers since they named the
title compounds as sugars. However, the compounds we are presenting are pre-
dominantly 2-aryl, 2-methyl substituted and the Garbisch equation cannot be
applied ' satisfactorily for qualitative estimation of the dihedral angles from the
observed proton coupling constants or vice-versa. We prefer to use the quotient
Js¢/Ja6, as was recently suggested !4, instead of the individual vicinal and allylic
coupling constants for our 2-aryl-2-methyl-2H-pyran-3(6H)-ones.

Accordingly, isomers with quotient Js¢/J4 61 were assigned as trans (Table
111) while those with Js6/J, 62 were assigned as the cis ones. In these compounds,
according to earlier reported data '4, the 2-aryl group must prefer the pseudo-axial
orientation as shown (in Table II & Scheme 4). On the contrary, in our 2-
dibenzofuryl-2H-pyran-3(6H)-one, 3-a, the 2-mono-substituent is assumed pseudo-
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axially oriented (Scheme 4) and its frans-isomer (trans-3a in Tables I, II) is
identified by large Js¢ =3 and small J,¢ =0 in agreement with literature values B3
In addition to the cis and trans diastereoisomerism there is also an R and §
chiromorphy in each isomer which, however, cannot be distinguished by N.M.R.

Finally, it was found by the present authors that not only 2-furyl alcohols 2 but
also S-substituted 2-furyl alcohols undergo the same type of oxidation and yield
6-substituted-6-hydroxy-2H-pyran-3(6H)-ones shown in Scheme 2. As- expected,
every 6-hydroxy-2H-pyran-3(6H)-one possesses a strong IR absorption around
1690 cm™!' characteristic of conjugated ketones. Properties and spectroscopic data
of the prepared compounds are tabulated in Tables I-IV.

22
Ry R3
R, 0" “oR, R,=H
Comp Elemental e lc.
| analvsis N (em™) | g | M-Po [SOLV
o =, R, | R, [Formula Salc“g""“"g I.R. Characteristic bands v ... E* o cg;
3550, 3440(0H), 1698(conj>=0), 1630 _
3-a al s lem o [128004-32 (5c=G<), 1603, 1588(aromatic), 1192, lso | 10 |*’
1771274 72,80 {4.27 020(c-0-C) 118 |7-H
3380, 3440(0H), 1692(conj>=0), 1632 -
3-b Oll|e | n le..m, o, |12-26]0-80 (>c=C<), 1600, 1588 (aromatic) , 1195, |s7.s| o0 | %"
o 3 F 18M14%1 |73 57 (4. 62| [t045 (c-0-C) 140 |T-C
3430(0OH), 1678, 1686(conj>=0), 1630 - B[130- [T
3-c DZNQ cu} © C, Hy . NO 57.8314.45 5-62|(>c=c<), 1600, 1590, 700{aromatic), 35 o
o 1274177557.69 4.4515. 531515, 1350(NO,) 3 e
57.83 |4.45|5. 623500, 3490(0H) , 1690(con3>=0), 1530, , 5109_5__ o
3-a o ~CH,| H Cyafy N0l 0r 14 s0]5. 34|1348 (MO,) , 1040(C-0-C) 1345414
3 @_CH 0@_{5 u o u oo 735358 3570, 3420(0H), 1685(conj>=0), 1600, || oo {o 4
—e " E -
2: 3] 1971874 73,46 {5.97 1572, 1502(>C=C<) :
o . 66.65]6.02 3390(0OH), 1688(conj>=0), 1262, 1175 50 ?28-\‘ -
3-f &) —< >— FeHy H Cy4H40, |66.54(6.10 (-0-Ci3) . 1089(C-0~C) 130
A 68.374.883.99|3460 (NH) , 3370 (NH), 1690(con3i>=01, 1737 180.5~
7 . . - (carbamate) , 1630(>C=C<), deformation 92 A~H
4-g Cl ] le FCHCHNHC | C50H, NO0g|68.11 [5.13[4.00fof amide 1517 ' ez
i ] J470(NH) , 1730 (carbamate>=0), 1692
! 54.9014.61|9.15 ! ! =i
0l : - 148.5
_ L / (conj>=0), 1635(>C=C<), 1520, 1345(N0,) N
4-3 02N/©_ ey Na e iy N,06154.80 [4.57|9.23 » 2183 lysq, |P7H
54.9014.61)9.15|3265 (WH), 1738 (carbanate>=0), 1691 T
ol ) 143.5- A
_ & (conj>=0), 1528{carbamate, NO,), =
4=k 02NQ_ ~CHCHZNAC, [0 4 4N206(54.75 |4.6319.081350(n0,) s 62311445 | B°
] 0 68.65|5.76|3.81/3450, 3360(NH), 1730(carbamate>=0), -
4-1 < >‘: z°‘< » [eHyfcH,NRC {C, B, NOLl68.37 |5.873.81(1685 (con>=0) , 1600, 1570(>C=C<) 78 | 156 |uc
. 74.0516.22[  [2820(0cH,), 1680(conj>=0), 1170, 1165, 85—
5 @‘C 2°'< >‘ [FCHy| —CH3 [C,0H, 00, [73.84 [6.26 1090, 1085 (C-0-) 80 | g6 |H
P
. cn 0_@_ e 62.745.92 1745 (-0-C=0) , 1692(coni>=0), 1152, 78.5-
- R CH3C,H50C 121611506 |62.5% |5.99 1133 (ocH,) . 87 7o |EH
@_anc)@_ fo 69.10]5.80 1745 (carbonate carbonyl}, 1680 " 114~ o
§-o [FCH3fCH50C 1€25522% 1o 321503 (conjugated carbonyl) 54 s [T
= o]
; @_@_ " @3\ 69.92 [4.46|3.20|1735(-0-Cph) , 1693 (con3>=0}, 1525, 20 130- c
4 c 3&) C25119%%l65 90 [5.64] 3. 08[1345 (v0,) 131 [
2 .
a. T=Toluene, C=Cyclohexane, A=Acetone, MC=Methylcy¢l B , IpA=Isopropanol E=Ether
y

B. Total yield in two steps, that is, based on the starting ketone
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TABLE II
Oz
R17(oj(R3
Ry OR, . Ry=H
Elemental . 1 E3 f
3 Sols
analysis I.R. Characteristic bands, v(max)‘c“‘ ) .. oF |
R, Ry [Ry ' |catcd/Found 81 6 |exys|
> c
C H
. 77.12] 5.75 [3580, 3460(0H), 1694 (coni>=0), 1635, 1610, 1600 110-
o -CH, |H| €, qH, O and 1565, 1516 (>C=C< and 2rom. all weak), 1485, [33[yyy {T-C
3~a . . 3 18%16% {76.91 | 5.65|20d 2200 12 090 ccc0-C) ‘
] 77.53 | 6.16 {3575, 3310(0H) 1630, 1670(coni>=0), 1628(>C=C<) 155-
/ ! 50 T
3-b @‘CH-Q ~CHy [H| CygH1g03 7738 5.96 |1596, 1578, 1490 and 699 (Arom.), 1086(C-0-C) 156
et ; 62.82 | 4.14 |3580(0H), 1690(conj>=0), 1085{ether c-0~C), Clies.5-
3-dc1 éﬂ@ H, C1.0,[62.92| 4.22 {1628, 1557, 1490, 700(>C=C< and Arom.) Pher |*C
C’ —CI-I3 H C‘|9 16 203 B . , . . .
77.90] 6.54 [3580, 3440(0H), 1692(conj>=0), 1630(>C=C<), 106=
{| L 57
3-d @-CH-@ CH3CH3IH | CooHp003 [78.11 | 6.58 [1598, 1580, 1943 and 700 (Arom.) 07 | T
‘ 30.88 | 5.66 (3500, 3480 and 3390(free and ass. OH), 1690 135-
vy A H| €,.H,,0 (conj>=0), 1620, 1592, 1578, 1490, 695(>C=C< 45 Al
3-¢ @'C“@ @' 24720%3 J80.93| 5.72| .02 A on.], 1020(C-0-0) ’ 136
& 73.62 | 4.90 |3550(free OH), 3380(assoc OH), 1686 (coni>=0) 133-
) 39 H-A
3-¢] OC‘*'@ Cl@“ C24819C103 73 69 | 5.12 |1620(>C=C<), 1590 and 1575 (Arom.) 131
1 . 77.50] 6.54|1690(con3i>=0) , 1625(>C=C< and Arom.} 1595, 20} 109 | e
5-3 @CH'@ -CHy |Me| C54H2003 |77.87 | 6.24 {1588, 1490 and 697 (arom.) 110
v 1 81.05 | 5.99 2830 (0-CH,) , 1685(con3>=0), 1620, 1594, 1490 - | ©
51 @-cn-@ @- Me| CyHy503 g0 83| 5.83 | (>c=c< and arom.), 1102, 1026 (ether) 74119 [TPR
Y. Analysis Cl%: Caled 19.52 Found 19.36
6. =M= =M= w"e 907 ="- 9.07
€. IPA : Isopropyl alcohol T. Total yield for five step synthesis starting from 3,4-dichlorobenzophenone
TABLE III
Proton Magnetic Resonance data of 6-Hydroxy-2H-pyran-3(6H)-ones g
- - Configu-—|
Chemical Shifts (ppm,TMS=0) Coupling Constagts(Hz) Solvent ‘756/5]‘“5 raktion
Comp _ = _ _
H-6 H-4 H-5 H-2 OH |35 6 |94,6 (74,5 T6-0n] »
3-a d 5.65[@ 6.15(dd 6.86[s 5.67{d 3.65| 3 0 10 5.5 CDC&B a
3-b [dt 5,50 |dd 6,25 |dd 6.85 - d 3,58 1.5{1.5 10 8 CDCl3 1 trans
3-¢c {dt 5.4 {dd 6.18|d& 7,05 - d 7.30} 1.5 1.5 10 7.5 DMSO 1 trans
3-d4 [dt 5.58 |[dd 6.25 [dd 6.93 - d 3.90( 1.5|1.5 10 7.5 -CDCl? 1 trans
3-e 5.37 |dd 6.11]dd 6,73 - b 3.§4J 2 2 10 - CDCl? 1 trans
3-f 5.33{dd 6.08 [dd 6.84 - b 6.00] 1.5} 1.5 10 - %C—6£ED3 -1 trans
4-g |t 6.46|dd 6,251|dd 6,75 - - 1.5]11.5 10 - CDCl3 1 trans
4-i It 6.411dd 6.25|dd 6.86 - - 1.5 1.5 10 - CDCl3 1 trans
4-k |t 6.50|ad 6.25 6.90 - - 2 2 10 - | cpCl, 1 trans
4-1 |t 6.40)dd 6.20dd 6.74 - - 1.8 1.8 10 - CDC13 1 .trans
5 g 5.29|dd 6.2p|dd 6.82 - - 2.4 (141 10 - CDC13 2.2 cis
6-nm 6.27 aa 6.21 |aa 6.90| - - 1.5[1.5 [ 10 | - pc-¢ep! 1 |trans
6-0 |s 6.26(dd 6.16|dd 6.73 - - 2 2 10 - CDCl3 1 trans
7-p |t 6.81{dd 6.37(|dd 6.91 - - 1.5 (1.5 10 - CDCl3 1 trans
- . N
a) In this case R,=H and there is no need to use the quotient Jg 6/J4 g since the
’ '

Garbisch equation

can be used for qualitative evaluation of its configuration.
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TABLE IV

Proton Magnetic Resonance data of 6-Hydroxv-2H-pyran-3(6H)-ones

Coupling
Chemical shifts & (ppm TMS=0) Constants(Hz) Solvent
5 -
Comp [*2N
No H-4 H-5 H-}2 OH KD/CH 6—CH3 J2-—v J4,5
3.3’ |d6.05|d 6.80{s5.51|s3.43 1.61 CDCly

3—bl d5.88|d 6.68|d5.15[s52,93|d 4,88 1.58] 2.5 10 CDC1 4

3-c d5.91|d 6.98({d5.17|s6.83|d 4.85 1.51 2.5 10 DMSO

3-a" |d5.97(a6.70/a5.18(s3.17 [a4.95| 0.97| 2.5 | 10 | cpci,
3-¢’ |d5.91d.6.72|d5.35[s3.4 |d5.1 2 10 | cpcly
3-£" |a5.94|d 6.68/d5.33|s3.30|a5.13] 2.5 | 10 CDc13.,
5-g° |a6.10|d 6.70[d 5.02 a4.85| 1.6 | 2.5 | ‘10.6] cpcl,
5-1" |d5.96 |d 6.83{d5.07 d5.07 ' 10 | coel,

b) J,_yt spin-spin coupling of H-2 with diphenylmethyl proton

Experimental

Melting points were taken on a Thomas-Hoover apparatus and are uncorrected.
NMR spectra were .determined using a Varian A-60A spectrometer and the
chemical shifts (8) are reported in parts per million downfield from TMS =0.
Analyses were done with a Perkin-Elmer Model 240 C, H, N analyzer.

In the beginning we prepared furyllithium by treatment of furan with freshly
prepared n-butyllithium in ether. Later we found it most convenient to use readily
available (Alpha Chemicals) and safer n-butyllithium in hexane. We noticed that 6-
hydroxy-2H-pyran-3(6H)-ones decomposes in moderately strong basic or acidic
media. Their stability is increased when both hydrogen at C-2 of 3 are replaced by
substituents.. Good solvent systems for thin-layer chromatography (TLC) of the
reported compounds were found to be a combination of n-hexane-ether (20-50%
ether in n-hexane) or benzene-ethyl acetate (10-20% ethyl acetate in benzere). TLC
spots were developed by spraying with sulfuric acid and subsequent mild heating.

Starting materials were either purchased (Aldrich Co.) or synthesized. 3,4-
Dichlorobenzophenone was prepared by a known method '’. The safer synthesis
(involving no hydrogen cyanide) of 2-dibenzofuran carboxyaldehyde is noteworthy
because of the relatively high yield produced exp.'? as is the synthesis of the
novel (3,4-dichlorophenyl)phenyl acetaldehyde. In addition, we report the pre-

paration of derivatives of 3 and furan derivatives by known techniques'’.
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2-Dibenzofurancarboxaldehyde. Dibenzofuran (0.53 mol., 100 g) was dissolved
in methylene chloride (500 ml), the solution was cooled to 0°C, catalyst was added
(SnCl, - 0.95 mol., 250 g), and dichloromethyl methylether (I mol, 110 g) was
added rapidly (dropwise) to the mixture. Stirring continued at 0° and then at room
temperature until the evolution of HCI declined significantly (about 40 min). The
reaction mixture was poured into icewater and the product was extracted with
ether, washed with water, sodium bicarbonate and again with water, dried and
evaporated. Treatment of the residue with a small amount of hexane yielded 106 g
(90%) of crude product which was chromatographed on a silica gel column using as
solvent hexane gradually replaced by benzene. Column chromatography was
followed by TLC using hexane-benzene (4:1) to give 74g (64%) of product.

This pure product (v.p.c. one peak) crystallized easily from hexane-benzene or
alcohol m.p. 68-69°C. '™NMR (CDCl3) & 7.50 (4 H,m), 7.92 (2 H, two d J = 8Hz),
8.37 (1 Hd J=1.5 Hz), 6.03 (1 H of -CHO.
Anal. Calc/d for C;HzO, : C, 72.58; H, 4.11.
Found C, 72.28; H, 3.81.

a-(2-Furyl)-2-Dibenzofuranmethanol. ‘To a solution of furan (10 ml) in ether (250
ml), cooled to 5°C., n-butyllithium (100 ml, 1.4 N in ether) was added under
nitrogen. The reaction mixture was stirred for 1 hour at room temperature. Then it
was cooled to 5°C. and a solution. of dibenzofuran-2-carboxaldehyde in ether
(about 9.5 g) was slowly added. The reaction mixture (always under nitrogen) was
stirred for an hour at room temperature, then left unstirred for 10 hours under
nitrogen.

Water in T.H.F. (10 ml) was added slowly. The organic phase was washed with
water, dried over MgSO4 and evaporated at reduced pressure to give a brownish
oil: T.L.C. one spot; L.R. 3600 cm™, 3430, 1500 (2-furyl), 1010 (2-furyl), 1142
(C-0-). In a second run commercial n-butyllithium in hexane (Alpha Inorg.) was
used. :
2-(2-Dibenzofuryl)-6-Hydroxy-2H-Pyran-3(6 H)-one 3-a. A solution of a~(2-Furyl)-2-
Dibenzofuranmethanol prepared from 10g of dibenzofuran-2-carboxaldehyde) in
chloroform or methylene chloride (160 mL) was cooled to 5°C and m-chloroper-
benzoic acid\(IS g) was added portionwise with stirring. After 2 h of stirring at r.t.
(completion indicated by TLC), the reaction mixture was cooled and m-chloro-
benzoic acid was.removed by filtration.

The mother liquor was washed with solutions of KlI, Na,S,03-5H,0, and
NaHCO3; and dried over MgSO 4. The solvent was evaporated to give an oily
residue which crystallized from toluene-hexane yielding 6.5 g of the title compound.
This material was stirred with toluene at 0°C. and filtered. The white crystalline
product was dissolved in acetone, evaporated to an oily residue and crystallized by
gradual addition of small amounds of toluene yielding andlytically pure crystals:
mp 117-118°C. Spectral and other properties, are Tables I, II.

Anal. Calc/d for C;H ;04 : C, 72.85; H, 4.32
Found C, 72.80: H, 4.27.

(3,4 "-Dichlorophenyl)Pheny! Acetaldehyde.v A solution of methylsulfinyl car-
banion was prepared from sodium hydride (11g, 50-55% suspension in mineral oil)
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and dry dimethyl sulfoxide (380 ml). The solution was cooled to room temperature,
diluted with an equal amount of dry tetrahydrofuran and then cooled to 0°C in an
ice-methanol bath. A solution -of trimethyl sulfonium iodide in dimethyl sulfoxide
was added with stirring at a rate such that the temperature was maintained at
0-5°C®. After stirring for a minute, 3,4-dichlorophenyl phenyl ketone (21.5 g)
dissolved in tetrahydrofuran was added at such a rate that the temperature
remained at 5°C. Stirring was continued for several minutes at 5°C then for forty
five minutes after the ice methanol bath was removed. The reaction mixture was
diluted with three volumes of water saturated with sodium chloride and extracted
with ether, washed with water, dried and evaporated at reduced pressure to give an
oily material (23 g) which showed no carbonyl IR absorption. 'NMR (CDCI;) §
3.12 (1H;CH,-, d J=5.5Hz), 3.27 (1H, -CH -, d J = 5.5 Hz), 7.30 (8H Arom. m).
Thus, the structure of the oily product was compatible with 1(3,4"-dichloro-
phenyl)1,2-epoxy-1-phenylethane structure. To a cold solution (ice bath) of this
crude oily product in anhydrous ether (250 ml) boron trifluoride etherate was
added (5 ml). After removal of the ice bath, the reaction mixture was stirred for 1 h
at room temperature. Then it was washed with saturated bicarbonate solution and
then water containing some salt, dried and evaporated, yielding the title product
(crude 22 g. vcpe, = 1725 cm”' for carbonyl). This crude product was used
without purification below.

2-/(3,4-Dichloro)Diphenyimethyl]-5-Methylfurfuryl Alcohol. To a solution of 2-
methylfuran (20 in ether-THF (300:100 ml), cooled to 5°C, n-butyllithium (65 ml,
commercial 25% in hexane) was added under nitrogen. The solution mixture was
stirred at room temperature for one hour: Then it was cooled to 5°C and a solution
of crude (3,4-diclorophenyl)phenyl-acetaldehyde (19g, obtained as described above)
in ether (100 ml) was slowly added.

The reaction mixture was stirred for one hour at room temperature, then was
left overnight under nitrogen without stirring. Water was slowly added and the
organic layer was washed with water, dried over magnesium sulfate and evaporated
at reduced pressure to yield an oily material. I.R. 3595 (-OH), 1027 (furyl), 698cm ™
(monosub., arom.).

2-/(3°,4 -Dichloro)Diphenylmethyl]-6-H, ydroxy-6-Methyl-2H-Pyran-3(6 H)-one.
3-¢’. To a solution of 2-(3,4-dichloro)diphenylmethyl-5-methyl-furfuryl alcohol
(19g crude, obtained as described above) in methylene chloride (400 ml) cooled to
5°C, m-chloroperbenzoic acid (35g) was added portionwise with stirring. The
reaction mixture was stirred at room temperature for two hours, at which time
TLC [benzene-ethyl acetate (17:3)] indicated the reaction was complete. The
reaction mixture was cooled and m-chlorobenzoic acid was removed by filtration.
The filtrate was washed with solutions of KI, Na,S,SO;-5H,0, NaHCO 3, water
and dried over MgSO . Evaporation of solvent in vacuo gave an oily residue from
which the title compound (3.2 g), mp 165.5-167°C, was obtained by crystallization
from a small amount of toluene-cyclohexane. Spectral data supported the proposed
structure (Table II). The overall yield based on the amount of 3,4-dichlorobenzo- -
phenone as starting material was 12%.
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Phenylfuran. Aniline (93 g) is dissolved in 300 ml of water and 320 ml of concen-
trated HCL. The solution is cooled to 0°C (ice-methanol) and diazotized by the
dropwise addition of a solution of 72.4 g of NaNO,. The temperature is kept at
0°C. Ice is added if necessary. After stirring for 10 min. the diazonium salt solution
is filtered while added to a 1 liter of furan precooled at 0°C. Ice is added to the
funnel of filtration to keep the temperature low. 5N-Sodium hydroxide (600 ml) is
slowly added while the temperature is kept below 10°C. Stirring is continued for 48
hrs the reaction being allowed to continue at room temperature after the first 5 hrs.
The furan layer is then separated, washed with water and dried. After removal of
the excess of furan, the residue is distilled under reduced pressure yielding crude
phenylfuran (33 g). Upon second distillation b.p. 92-95°C/10 mm. pure phenyl-
furan is obtained (21 g T.L.C. one spot). When the T.L.C. plate is developed by
sulfuric acid spray, the title compound gave characteristic violet color. NMR 3 6.64
(1 Hat C4,dd J3,=3,J45=1.8),6.63 (1 Hat C-3d J=3), 7.26 (1 Hat C-5
J,5s=18), 7.2-7.8 (m. Arom.). '

2-Ethylfuran. Furyl methyl ketone (100 g), hydrazine hydrate (85%, 180g) and
ethylene glycol (600 ml) were placed in a 3-neck flask equipped with a stirrer,
thermometer and a reflux condenser. The mixture was heated for a while at 80-
100°C to allow the hydraxone to be formed, potassium hydroxide (180g) was
added at a temperature below 80°C and mixture was boiled until the product
ceased to distill off (water was removed from the reflux condenser which during
distillation (3-4 hours) served as a fractionating column). The distillate was washed
with dilute hydrochloric acid, then water, dried and fractionated, yielding 70 g
(819) of product: bp 86-92°C (lit.*! bp 85-90°C), which was used for the synthesis
of 3-d’. NMR 5 5.68 (1H, m at C-3), 5.95 (1H, dd at C-4), 6.97 (1H, dd at C-5),
2.37 2H q, Jyic =7,-CH;-), 0.93 3H t, =7, CHj). )

2-(Diphenylmethyl)-5-Phenylfurfuryl Alcohol. To a solution of 2-phenylfuran
(7g) itiether (300 ml) ¢oeled to-5°C, n<butyllithium (26ml, 22% in hexane, Alpha
Inorg.) was added under nitrogen.  The reaction mixture was stirred at room
temperature for one hour, then it was cooled and a solution of diphenylacetal-
dehyde (10g) in ether was slowly added. The reaction mixture was stirred for 3-4
hrs at room temperature and water was slowly added. The organic layer was
washed with water, dried over MgSO, and evaporated at reduced pressure, yielding
an oily material. This was chromatographed on a silica gel column using hexane as
an eluant which gradually was replaced by ether. The column fractions were
examined by T.L.C. using hexane-ether (6:4) as eluant. The main product gave a
characteristic green color. The pure fractions (one green color spot by sulfuric acid
spray) containing the main product were pooled and evaporated, yielding the title
product (9.2g, 53.2%). I.R. (CHCl3) 3590 (OH), 1016 cm ™' (C-O-C); U.V. (ethanol)
218 (e 19,400), 287 (e 23,000); 'NMR 3§ 2.18 (1 H, OH, s), 4.51 (IH, -CH-, d,
J=8.5 Hz), 5.40 (1H, -CH-O, d, J=38.5 Hz), 6.08 (1H, d, J=3.5), 6.40 (1H at
C-4, d, J=3.5 Hz), 7.35 (15H, m).

2«Diphenylmethyl)-5-p-chlorophenyl-furfuryl alcohol was prepared in 75% yield
by the same method.
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2-(Diphenyl)-6-Hydroxy-6-Phenyl-2H-Pyran-3(6H)-one 3’-e”. To a solution of
2-(diphenylmethyl)-5-phenylfurfuryl alcohol (7g, obtained as described above) in
methylene chloride (200 ml), cooled to 5°C, m-chloroperbenzoic acid (8 g) was
added portionwise with stirring. Stirring ‘of the reaction mixture was continued at
room temperature and the reaction was followed by T.L.C. When the reaction was
complete (about 1% hours) the reaction mixture was cooled and m-chlorobenzoic
acid removed by filtration. The filtrate was washed with a solution of KI;
Na,S,03.5H,0, NaHCO 3, water and dried over MgSO,. Evaporation in vacuo of
the solvent gave an oily residue which was triturated with methylcyclohexane,
yielding a solid product. This was washed with cold ether (dry ice-acetone) and
crystallized from acetone-hexane, yielding 3.5 g (45%) of the title product, m.p.
133°-134°C. Further crystallizations raised the m.p. to 135%-136°C. Analysis and
spectra, see Tables II, IV.

2-(Diphenylmethyl)-6-Methoxy-6-Phenyl-2H-Pyran-3(6 H)-one 5 "-i*. 2«Diphenyl-
methyl)-6-hydroxy-6-phenyl-2H-pyran-3(6 H)-one (6.3 g), methanol (450 ml), and 5
drops of 709 perchloric acid were stirred -at room temperature until the reaction
was complete by TLC (5-10 min, one TLC spot different from the starting material).
The reaction mixture was poured into a saturated sodium bicarbonate solution (20
ml), water was added and the mixture was extracted repeatedly with ether. The
combined ether extracts were washed with water to neutrality, dried, and evaporated
under vacuo. The crude product was dissolved in isopropyl alcohol, treated with
Norite and-crystallized from the same solvent to yield 5.1.g of the-title product, mp
118-119°C (74%).
Analysis, Spectra, see Tables II, IV.

2-(p-Benzyloxypheny!)-6- Hydroxy-2-Methy!-2H-Pyran-3(6H)-one N-Methylcar-
bamate4-1. 2-(p-Benzyloxyphenyl)-6-hydroxy-2-methyl-2H-pyran-3(6H)-one (28 g)
was placed in a flask equipped with a drying tube and containing ether (600 ml)
and methyl isocyanate (28 ml). Triethylamine (5-8 ml) was added and the mixture
was stirred at room temperature until a white precipitate appeared. At that point
T.L.C. indicated that the reaction was complete. The reaction mixture was filtered
and the filtrate evaporated in a stream of nitrogen. The residue was taken up in
ether, washed with sodium bicarbonate solution and water and concentrated again
under nitrogen. The small amount of product obtained from the filtrate was
combined with the major white precipitate above and chromatographed over a
silica gel column, using a small amount of methylene chloride to put the product at
the origin of a small column and using ether as solvent. Fractions containing the
title product were traced by TLC, pooled and evaporated in vacuo to give a pure
product, mp 156°C (26 g, 78%).
Analysis, spectral data, see. Tables I, II. )

6-Hydroxy-2-Methy!-2-(p-Nitrophenyl)-2H-Pyran-3(6 H)-one N-Methylcarbamate
4-i. -6-Hydroxy-2-methyl-2-(p-nitrophenyl-2H-pyran-3(6H)-one (7.0 g), sodium a-
cetate (4.0 g) and methyl isocyanate (8§ ml) were placed in a flask containing
benzene-THF (150:100 ml) and stirred for four hours. At that time T.L.C. showed
that the reaction was complete. The reaction mixture was concentrated under
vacuum with stirring, then was washed with saturated bicarbonate solution and
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water, dried and evaporated in vacuum (or stream of nitrogen) without heating.
The crystalline residue was washed with a small amount of ether, yielding 6 g
(82.7%) of the title product. Further -crystallization from acetone-hexane yielded
analytically pure material: m.p. 148°-150°C.

Analysis, spectral data, see Tables I, II.

4-(p-Benzyloxy)acetophenone. To a solution of p-hydroxy acetophenone (10 g)
in isopropanol (250 ml), a stoichiometric amount of sodium methoxide (3.5 g) was
added. The reaction mixture was stirred and benzyl chloride (15-20 ml) was added
with refluxing for 30 hours.

In a second run, to a solution of p-hydroxyacetophenone (10 g) in THF, a
stoichiometric amount of sodium hydride was added with stirring for 30 minutes.
The solvent was then removed at reduced pressure (or Dean-Stark) and replaced by
isopropanol. Benzyl chloride was added (15-20 ml) and the reaction mixture was
refluxed for 30 hours as before.

The reaction mixture was evaporated to dryness. Water was added and the
product extracted with methylene chloride or chloroform. The organic layer was
washed with a 5% solution of sodium hydroxide, water, dried and evaporated. The
title compound was crystallized from ether-hexane, yielding 19.3 g (86.2%): m.p.
92°-93°C. NMR (CHCl3) 6 2.5 (3 H, CHjg,s), 508 (2 H, -CH,,s), 6.93 (2 H,
arom., d, J=9 Hz), 7.88 (2 H, arom., d, J=9 Hz), 7.32 (5 H, arom., s).

2-(p-Benzyloxyphenyl)-6-Methoxy-2-Methy!l-2H-Pyran-3(6H)-one 5. 2-(p-Benzyl-
'oxyphenyl)-6-hydroxy-2-methyl-2H-pyran-3(6H)-one N-methylcarbamate - (22 g)

methanol (450 ml) and perchloric acid 70% 8 ml) were stirred at room temperature
for about two hours. At that point T.L.C. showed that the reaction was complete.
The reaction mixture was neutralized with saturated sodium bicarbonate solution
and extracted with ether (4 X 400 ml), washed to neutrality, dried and evaporated
at reduced pressure. The oily residue was crystallized from ether containing a small
amount of hexane to yield the title product, mp 85-86°C (15.3 g, 80%).
Analysis, spectra etc., see Tables I, II.
2-Diphenylmethyl-6-Methoxy-6-Methyl-2H-Pyran-3(6H)-one 5 '-g . To 2-diphenyl-
methyl-6-hydroxy-6-methyl-2H-pyran-3(6H)-one (8.6 g) dissolved in acetone (350
ml), silver oxide (25.5 g) and methyl iodide (30.5 ml) were added. The reaction
- mixture stood overnight with stirring, then Norite was added with stirring and the
mixture was filtered through Celite and evaporated at reduced pressure.

T.L.C. examination revealed two spots. The faster moving compound had
Rf=0.48, that is, identical with the Rf value of the starting material.

These two compounds may be separated by fractional crystallization with
 methylcyclohexane. However, they were separated here on a silica gel column (350
g silica gel - Merk, 200 mesh) using the same solvent as for TLC to give the title
product, 4.3 g (48.8%), Rf =0.8, m.p. 109°-110°C (methylcyclohexane). The
second compound proved (m.p. -spectra) to be the starting material. Spectral data,
analysis see Tables III, IV.

Carbonic Acid 5,6-Dihydro-6-(p-Methoxyphenyl)-2-methyl-5-0xo-2H-Pyran-2-Ethy!
Diester 6-m. To a solution of -6-hydroxy-2-(p-methoxyphenyl)-2-methyl-2H-pyran-
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3(6H)-one 35.1 g (0.15 mol), triethylamine 20.2 g (0.2 mol) in methylene chloride
(400 ml) cooled to 0°C * 2, ethyl chloroformate 38 g (0.35 mol) was added with
stirring at such a rate that the temperature of the reaction mixture was maintained
between 5°-10°C. The reaction was stirred for half an hour then for 20 min
at room temperature. Then it was cooled again and triethylamine 10.1 g (1 mol)
was added with stirring which continued at room temperature until TLC showed
the reaction to be complete (about 3 h), The reaction mixture was washed, dried
and filtered through silica gel pretreated with ether. The filtrate was evaporated at
reduced pressure yielding 45 g of the title product (one spot by TLC, quantitative
yield) which was crystallized from ether-hexane to give analytically pure material,
mp 114-115°C (80%). The mother liquors of crystallization yielded an additional
3.1 g (total yield, 87%).
Analysis and Spectra, see Tables I, II.
2+(4-Biphenylyl)-6-Hydroxy-2-Methyl-2H-Pyran-3(6 H)-one p-Nitrobenzoate 7-p.
2-(4-Biphenylyl)-6-hydroxy-2H-2-methyl pyran-3(6H)-one (10 g), p-nitrobenzoyl
chloride (8.5 g), sodium acetate (5 g), acetone (120 ml) and methylene chloride (120
ml) were placed in a 3-neck, round bottom flask equipped with a reflux condenser
and heated gently (40°-50°C) for about one hour with stirring. The reaction
mixture was stirred for an additional five hours at room temperature. Then it was
poured into a cold saturated solution of bicarbonate. The organic layer was sepa-
rated and washed with bicarbonate solution and then water. The water face was
back-washed with methylene chloride which was washed with water. The two crops
of organic phases were combined, dried and evaporated in vacuum, yielding an oil.
Addition of a small amount of cyclohexane yielded crude crystalline material.
Chromatography of the crude product on silica gel column, using methylene
chloride as solvent, yielded 3 g (20%) of analytically pure 2-(4-biphenylyl)-6-
hydroxy-2-methyl-2H-pyran-3(6H)-one-p-nitrobenzoyl ester, m.p. 130°-131°C (cyclo-
*hexane). In-addition to-the above produet, 1 g of-less-ptire material was-ebtained.
N.M.R. and LR. data, analysis etc, see Table I and II.

Iepiinyn

ZTEPEOEKAEKTIKOTHG eic v obvheory wpiouévoy 6-vopocv-2H-rupav-3(6 H)-ovdy wg
Kai oLVOPEIS TPog avTAS EVAOTEIS

[Mopdyoye tov 6-v3pbEv-2H-tupdv-3(6H)-ovdv givar yvootdv 611 napovoid-
Louv aviipikpoPlokdc kot kokkidtootatikde wiémtac™!? kol é11 expnoponor-
Onoav o¢ mpdtar YVAal dto v odvBeoty partding, 1oopartéine® kal cakyd-
pov!2 H otepeoynuikt} dopr| Kat 1 160ppomio. ToV SI0UOPEOUEPOY EKGGTTOL
10opEPOUC 0t omoial Tapdyovtal katd Tnv chvleoty £xel dnpootevdel 14, Eic 1o
dpBpov avtd Sidetar 0 UNYAVIOUOC GUVBECEDC TOV EVOTEMY TNC KATNYOPLoC
autfg kot e€nyeitar diati £1¢ To¢ MEPLYPUOONEVOS EVDOELS oYNUATILETAL GTEPED-
EKAEKTIKOC TO frans-ioopepéc (BAéne Xy. 1) 6tav o1 vmoxkataotdtal gic tnv Béotv
C-2 givar gawvud- ko peBur-opddec. Al meplypa@Opeval evaoelg cuvetédnoay
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pev Tpo TOALGV 1@V Sev Eyovv Sumc pEypl T008e Snuoctevdn kat eEetdloval
vmd TO npiop& VEOTEPOV svandrmv 4 001w 1 Srapdpeacic exdoTov 10opEpoiG
anodideTal moloTikdg pe TNV %pNoLY Tov AdYoL Js56/J 46 Omov J 56 ko J4e elvar
avTLOTOlY®G 1) YELTOVIKY Kol aAAnAiikr] otabepd ovledéeng eig N.M.R. Eni nhéov
neptypdoovial ot np@Ttov ouvvtebeioat 6- USpO&v—G—Unoxawompaval 2H-mvpav-
3(6H)-6vau.
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