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HMIIYNOETIKA IAPArQrA THI AAKANNINHI ME BIOAOTIKO ENAIAaEPON 

ANTQNIOZ I. MEMIOHI KaL BAIIAEIOI n.  nAnArEnprIov 
E p y a o ~ i p ~ o  ~ ~ y a v ~ n i s  Xrlpcias, ~ p i p a ~ o s  XTlpLn&J Mrl~avL~dv, ~ ~ O A U T E X V L H I ~ S  

CxoAis, A ~ L U T O T E A E ~ O U  I I a v e ~ ~ o ~ q p i o u  @eooaAovinrls, @eooaAovinn 54006. 

(EAtjcoBq 12 Mapriou 1986) 

nEPIAHYH 
Irqv epyaoia aurtj peherara~  q odv6eoq KaL q 6pao~iKb~tl ta  vkwv napayk 

vwv t q c  ah~avvivqc PE i 6 ~ a i r s p o  P L O A O Y L K ~  E V ~ L ~ & P O V ,  TOU a~eroEu-napay& 
you rqc ~ ~ L K L V ~ V Q ~  T Q c  U K E T U ~ ~ ~ K ~ V V ~ V Q ~  Kai TOU oupnh6~ou ah~avvivqc-h&u- 
~ 0 ~ ~ 6 0 0 ~ .  TO ~ K ~ T O E U - ~ U P ~ V ~ I ~ O  ttlc ~ I ~ L K L V ~ V ~ ~  TqC U K E T U ~ U ~ K U V V ~ V ~ ~ C  VapOU- 
G L ~ < E L  kva L ~ L U ~ T E P O  E V ~ L ~ ~ ~ P O V  orqv eniPeBaiwoq PE aur6 rqc eewpiac rwv 
~ ~ o a v a y w y i ~ h v  U ~ K U ~ L W T L K ~ V  ~ ~ G W V .  Ta anorehiopata p l 6 ~  ~ ~ O K U T U ~ K T L K ~ C  PLO- 
Aoyi~tjc pehkrqc, orqv 0nOia u ~ o P A ~ ~ B ~ K E  TO ~ 6 p l l h 0 ~ 0  U ~ K U V V ~ V Q C - ~ E U K O X P ~ U O U ,  
k6e~Eav 6 r i  ~ ~ O ~ K E L T ~ L  VLQ via Via 6pao7;iKtj U V T . L K ~ O K L V L K ~ ~  ~ V W Q .  Ta odpnh0- 
Ka ah~avv~vhv-Aeu~o~pdoou cpaiv&raL va una~obouv orn Bewpia rqc " T P L V W V L K ~ I C  
6 ~ a r a E & w ~  N-0-0" t w v  Zee-Cheng Kai Cheng KaL npooiwvi<ouv pia vka Kai &A- 
ni6ocp6pa rb.5~ C ~ V T . L K ~ ~ K L V L K ~ V  E V ~ E W V .  

Key words :Semisynthetic a1 kannin derivatives, a1 kannin, acetoxy derivative 
of semiquinone of acetylal kannin, a1 kannin-platinum complex, antitumor 
ac t iv i ty .  

EIIArQrH 

I r a  n h a i o ~ a  E V ~ C  npoypapparoc nou ava(pkperai : (a)orq pehktq rov avrL- 

K C ~ ~ K L V L K ~ V  L ~ L O T ~ ~ T W V  6iacoopwv ( J ~ U O L K ~ V  ~ P O C ~ V T W V  KO1 E L ~ L K ~ T E P U  va~Ba<ap~-  

V L K ~ V  napayhywv KaL (Blorqv rpononoiqoq rqc 60pk  popiwv 6~6cpopwv ouoihv - 
(nou anavrodv oe cpuoi~fi npoC6vra) HE yvwtri P L O A O ~ < K ~ ~  6p61oq Kai orqv npo- 

onbBe~a ouoxerioewc 60ptjc KaL B~ohoyi~t jc  6pao&we, ouv0koaps 660 vka nap&- 

ywya rqc ~ A K U V V ~ V ~ ~ C  PE ~ 6 i a i r e p o  B L O A O ~ L K ~  E V ~ L ~ Q ~ P O V ,  TO ~KETOEU-napbyw- 

\(o T ~ C  ~ ~ ~ L K L V ~ V I I ~  1r-1~ a ~ & t u h a h ~ a v v i v q ~  - 1 KaL 10 odpnho~o ~ A K ~ v v ~ v ~ ~ s  - 
A & U K O ) ( ~ ~ O O U  - 2.  K ~ L  o i  6do e v h e ~ c  napao~euao0q~av qpiouv0~ri~CI an6 r q v  

ah~avvivq,  q onoia napao~eubo0q~e ~ a r 6  rq oanwvonoiqoq (un6 auorqpa ~ ~ 0 0 -  

p~opkvec ouv0tj~ec) TOU piyvaroc s w v  ioo&E&vuAo-vaq@a<apivhv. O i  rehsurai- 

EC, anopovhBqKav1 an6 ric pibee rou courod Onosrna heterophylla, rqc o i~oyk-  

vaLac Boraginacene. 

O L  ~oo~~~vuho-vaco~aSap iVEC 5,  T T E P L ~ U ~ T E P O  yvworkc WC ah~avvivec tj o i-  

~ov ivec ,  anotehodv pia ~ 6 ~ a i r e p q  raEq A~n6cp~Awv ~pu6ohv xawar~khv Kai 

avsupio~ovrai  orqv E E W T E P L K ~ ~  &nico&ve~a rwy pi<hv 150 rouAa~~orov  couri~hv 

. E L ~ ~ v ,  r a  onoia ~ V ~ ~ K O U V  o& op~opkva y k v q  (~chiurn, Lithospermum, Onosma, 



~ i v a i  K U P ~ W ~  E O T E P L K ~  napdvwya &it& r q c  a p ~ o r ~ p 6 o r p o ~ q c  aA~avv i vqc  3, 

&LT& ~ Q C  ~ E < L ~ O T P O Q ~ C  O L K O V ~ V Q ~  4. TO < E ~ V O C  a h ~ a v v i v q c  - O L K O V ~ V ~ ~  an0- 

tEhEi, an'6oa ~ v w p i ~ o u y ~ ,  r q  ~ O V Q ~ L K ~ ~  0 ~ ~ 6 6 ~  n ~ p i n r w o q  r q c  EyQavioEwc orq  

~ 0 o q  KaL rwv 600 O ~ L K ~ V  a v ~ ~ n 6 6 w v .  

M t x p ~  t o  1983 ~ a y i a  an6 r ~c ~oo&<&vuho-va~ea<apiv&c 6.9 E ~ X E  napaoKEu- 
4 

aoesi  o u v 8 & r ~ ~ a .  t r a  ytoa rou  1983 ~ V ~ K O L V $ ~ Q K E  q O A L K ~ ~  o l j v0~oq  r q c  OL-  

~ a h ~ i v q c  ( p a ~ ~ y ~ ~ f i c  E V W ~ E W ~  ah~avv i v r i c  KaL o ~ ~ o v i v n c ) ,  q onoia ~ i v a ~  y i a  

noA0nAo~q aljv0&oq KaL a n o 6 i 6 ~ ~  P ~ K E ~ L K ~  T E A L K ~  npo'iov p& xayqhfi arr660on. 

'Onwe ~ i v a ~  ~ a v ~ p b ,  r o  ~ 6 0 ~ 0 ~  ouve io~wc  t q c  a h ~ a v v i v q c  PE r q  pi0060 aurfi 

~ i v a ~  ~ a r a  noA6 u$qAbrepo an6 E K E ~ V O  m e  6 ~ a 6 ~ ~ a o i a c  rrapao~sufic rnC an6 

ILC L ~ o & ~ E v u ~ o - v ~ Q ~ ~ < ~ ~ ~ v E c ,  TIOU anavroljv o r a  (PUGLKU npo'iovta. 

' O A E ~  O L  ~oo&<&vuho-va@ea<apiv&c an6 B L O A O ~ L K ~  ano$q EivaL E ~ ~ ~ L ~ E ~ L K ~  

6 p a o r i ~ t c  ~ v h u e i c ,  6~60p tvou  6 r ~  ~ y [ ~ a v i < o u v  ~ v T L [ ~ ~ K T ~ P L ~ K ~ ~ ,  E ~ O U ~ W T L K J ]  
- 

KaL ~ V ~ L K Q ~ K L V L K ~ ~  E V ~ P V E L ~ .  Ta r&A&ura ia  xp6via ~ ? X O U V  6 q y o o ~ ~ u B e i  apKE~kc 
5-8H 

&pvaai&c mi  r q c  a v r ~ B a ~ r q p ~ a ~ J ] c  Bpdoswc rwv ~ooa<&vuAo-va~0aSap~vhv.  

~ E ~ O U A W ~ L K ~ ~  6p60q9y10rwv L~OEEEVUAO-vaq8aSap~vhv ~ i v a ~  u i a  noAO o q y a v r ~ ~ r j  

BLOAOYLK~~  ~ a i  ~ a p y a ~ o h o y ~ ~ r j  ~ 6 ~ 6 r q r a  ~ L ~ T L ,  an'6oa yvwpi<ouy&, nohlj A i v ~ c  
E V ~ ~ & L C  nou anavr00v (SE Q U ~ L K ~  npo' i6v~a &p(pavi<ouv avahoyq 6~6511. 

I 6 ~ a i r s p o  ~ v 6 ~ a q B p o v  napouo~a<&L KaL napatqpqes i o a  ~ V T L K ~ P K L V L K ~ ~  

6phor1 r n c  a h ~ a v v i v q c  KaL 600 &orGpwv ~ q c  ( a ~ ~ t u h a h ~ a v v i v q c  KaL B,B-~LuE- 
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AflOTEAEEMATA KAI ZYZHTHIH 

TL& ~ 6 0 s  v i a  an6 rLc  napaa~suao8sioec E V ~ ~ E L ~  Ba U K O ~ O U ~ ~ ~ O E L  ~ 6 ~ a i -  

rspq ou<d~qoq, 6nou KaL Ba avacpspBo6v O L  AOVOL ~ O U  vac o6fiyqoav otn o h -  

% 8soq aurwv twv svOoewv. 

1. AAnavvivn 

r ~ 6  t n  oirvB~oq rwv ~vl:\oet.rv - 1 KUL 2, bnwc ahhwots VL& K ~ B E  ouoia ~ O U  

npoopi<sra~ y L& B~ohoy LKO ~ A E V X O ,  ana~TMh l~s  ah~avv iv t l  nohh u$qhrk ~aBa-  

p6tqrac. H x p q o ~ ~ o n o ~ q 0 e i o a  ah~avv ivq  napao~su6oBq~s ME oanwvonoiqoq (un6 

auotqoa ~ a e o p ~ o v t v s c  C~UVB~~KEC)  TOU ~ A 6 o ~ a r o c  rwv ~oos~svuAo-va~8aTap~v4v, 

r o  onoio anoyovrj8q~e an6 rLc piTsc rou cpuso6 Onosma heterophyZZa (ox. 1 ) .  

P I Z E I  I 

/p ikEq PAKANNINM-XPAKOY 



206 A.Z. MEAA.IAHZ KaL B.n. nAllATEQPTIOY 

H avahu<LKfi 6~a6LKa0ia rou o~rjparoc I anorahei 6 ~ ~ f i  paq tpononoiqoq 

os via n a h ~ 6 r ~ p q  6 ~ a 6 ~ ~ a o i a !  H p a o ~ ~ f i  rpononoiqoq aurfic rqc 6 ~ b 6  ~ ~ a o i a c  
ouviarara~ orov oxnvar~op6 nohupsphv X ~ I A L K ~ V  E V ( ; W S E W V ~ ~  psraE6 rwv ~ooeEs- 

vuAo-vacp0aSap~vhv KaL t w v  K ~ T L ~ V T W V  X U A K O ~  (ox. 2 )  5. ME r q v  rpononoiqori 
aurfi ~ n ~ r 6 x a v s  tax6rspo KaL U ~ O T E ~ E U ~ U T L K ~ T E P O  6~axwp~op6 rWv sni V ~ ~ O U C  

K ~ U U ~ ~ T W  KaL brat. anocp6vaps bva psvah6rspo ap~0p6 uno~haoparono~f i~ew~ 
rou ~ E ~ U V O ~ L K O ~  6~ah6patoc (OX.  1 ) .  

O L  e v b ~ ~ ~  ofipspa scpapp0<6psvEc ~ E X V L K ~ C  napahaBfic ah~avvivrlq an6 cpuo~- 
K U  ~ ~ P O L ~ V T U  sixav 660 o r ipav t~~b  ps~ovc~tfipara:  

( a )  Kata sq ~ L & P K E L Q  rqq oan~vono~fioswc rwv L ~ o E ~ E v u A o - v ~ ( P ~ ~ T ~ P L v ~ V ,  

TO ~&yahOrepo nooooxb rqc aAKavvivqc nohupsp~<brav, p& T E A L K ~  anorbheopa 
rqv noAO U L K P ~ ~  an66oofi roe. 

( p )  H ah~avvivq nou napay6rav 6sv fitav ap~o6vrwc ~aBapfi, 6 ~ 6 1 ~  ~ U V O -  

6~u6rav an6 p ~ ~ p b c  noo6rqrs~ aoanwvonoiqrwv ~oo&E&v~.Ao-~acp0a<ap~vhv. 

ME rq 6 ~ a 6 ~ ~ a o i a  rou oxfiparoc 2 anoq6yaps rov nohupsp~op6 KaL rp~nha- 
o~Uoaps r q v  an660on rqc ah~avvivri~.  H hqcp~sioa ah~avvivrl unoBhfi8tl~& os E- 

nave~hqvv6vsc xpwpatovpauisc ortjhqc KaL b r o ~  sAfiw011 ~ A K ~ v v ~ v ~  nohO u$qhfic 
~a0apbtqrac, q onoia shbvxeq~s 1600 NE ~ ~ O L X E L U K ~ ?  av6huoq 6on KaL PE TII 

hfi$n rwv q1aap6wv rqc (IR, 'H-NMR K~LMS). 



~ W Y L K ~ V  U ~ K U ~ L W T L K ~ V  ~ ~ U W V .  

O L  S a r t o r e l l i ,  L i n  KaL auvspy&r&q T O U ~ ' ~  i 6 & ~ E a v  6 r ~  ~ E P L K ~ C  anA6q K L -  

vbvsq, HE 6va fi n ~ p ~ a o 6 r ~ p o u q  u n o ~ a s a u r 6 r ~ q  r o u  r h o u  -CH2X (X=aAoy6vo rj 

UKETOEU-oy66a) , swpavi<ouv a ~ ~ o o q y s  iwrq  av r  L K ~ ~ K L V L K ~ ~  6pUaq KaL unoor r jp~-  

Eav 6 1 ~  11 ~ V T L K ~ P K L V L K ~ ~  6pdloq U U T ~ V  TWV E V ~ E W V  E ~ L ~ U ~ X ~ V E T ~ L  LIE TO BLO- 

aVayWyLKf) Kal  E V ~ O K U ~ K ~ P L K ~ ~  E V E P ~ O ~ O ~ ~ U ~  TOUC. 0  yqxav~ap6q TqC UVtLKap- 

K L V L K ~ ~ C  ~ P ~ O E W C  (OX. 3) ~ E P L A ~ ~ I B ~ V E L  T O V  E V ~ L U ~ E U O  axqya r~ap6  O-KLVOVO- 

y s 8 ~ 6 i o u  10, nou a n o t ~ h e i  r q v  kVWr l -~A&L6i  a ro  y q ~ a v ~ a w 5  ~ q q  B ~ o a v a y w y ~ -  -. 
~ r j q  ~ A K U A L W T L K ~ ~ C  ~PUOEWC swv napan6vw K L V O V L K W V  napayhywv. 

'Onwe avaq2p8q~s a ro  E L U U Y W V L K ~  pipoq, q  a h ~ a v v i v t l ,  q  a ~ ~ r u h a h ~ a v v i v q  

KaL ~ , ~ - 6 ~ y ~ 8 u h o - a ~ p u A a h ~ a v v i v q  spcp6v~csav ( I V T L K C ~ ~ K L V L K ~  6pU0rl" OE TIOV- 

r i ~ ~ a ,  r a  onoia s i xav  E ~ B O A L U O ~ E ~  ys ~ l j r r a p a  r o u  ~ a p ~ ~ v o a a p ~ h p a r o  Wal ker.  

0  ~ o o r e ? ~  s<&r6<oviaq an6 6 0 p ~ ~ r j  0 ~ 0 ~ ~ 6  r q v  a h ~ a v v i v q  KaL rouq  ~ o r k p s q  

rqc ,  6 ~ a r O n ~ a  t q v  6noJlq 6 t ~  OL EV~SUELC aurkq ( p a i v s r a ~  6 r ~  ~ X O U V  r q v  LKa- 

vbrqra  va 6poliv WC B~oavaywy L K ~  ~ A K U A L W ~  LKU y b a .  'Kar 'avr  ~ a r o ~ x i a  npoc TO 

o - ~ ~ v o v o - ~ ~ 8 i 6 ~ o  - 10 (OX. 3 ) ;  o  Moore 8swpai r o v  6 i ~ r ~  Michael 13 we ivwoq- 

K A E L B ~  a r o  uqxav~ay6 ,rqc B ~ o a v a y w v ~ ~ r j c  ~ ~ K U A L W ~ L K ~ ~ C  6p60swq r q q  a h ~ a v v i -  

vqc KaL rwv sorkpwv rqq.  



'Ooov avopa r q v  a h ~ a v v i v q  Kai  roue E O T ~ ~ E C  rqc ,  r~ napanavw ano$q 6&v 

~ T U X E  O U ~ E ~ L ~ I ~  n ~ ~ p a p a r ~ ~ t j c  ~ n ~ B ~ B u i w o e w c .  r i b  r o  h6yo auro E ~ L ~ L W E U ~ E  r q  

o 6 v 8 ~ o q  (ox. 4 )  rou  ~KETOEU-napaywyou r q c  t l p L K i ~ 6 ~ r l C  t q c  U K E T U ~ ~ ~ K U V V ~ V ~ ~ S  

(eorbpac ~ q c  a h ~ a v v i v q c  FE avop8wpivo r o v  K L V O V L K ~  6inh6 6 ~ 0 ~ 6 )  r o  onoio; 

o0pvwva p& r q v  napandvw ano$n, ~ E V  @a pnop06o~ Va 6 ~ 6 0 ~ ~  WC 6 b K ~ t - l ~  Michael. 

ME r q  6 ~ a 6 ~ ~ a o i a  rou  oxrjparoc 4 &nirOxau& ouyxp6vw~ rboo E K ~ E K - C L K ~  EUTEPO- 

noiqoq r o u  U ~ K O O ~ L K O ~  u6po<uhiou r q c  ~ A K ~ v v ~ v ~ ~ c ,  600 KaL E K ~ E K T L K ~ I  avbp- 

8woq t o u  K L V O V L K O ~  6inAo6 ~ E O ~ O I . ~ ,  EVW o 6 ~ n h b c  6cop6c r q c  ~ A E U P L K ~ ~  ahb- 

oi6ac n a p i v ~ ~ v ~  ~ ~ L K T O C .  

To nap6ywyo - 1 ~ h h v 8 q  we q p i p p ~ u o r o  oWpa HE a o 8 ~ v k e  ~ p u 8 p b  xphpa KaL I-I 

~ L E U K ~ ~ V L C I ~  TUC 60ptjc t O U  O T Q ~ ~ . X ~ Q K E  K U P ~ W C  0x0 vaopa p a < h  xllpLK06 L O V L -  
1 opo6 ~ a 8 k  Ka i  oso &opa H-NMR. H hq$q r o u  vaoparoc pa<Wv ~ A E K T P O V L K O ~  

BopBap6~opo6 6 ~ v  b6woe p0pLaKb ~ b v  Kai  V L U  TO hoyo aur6 ~ h r i v 8 q  TO vaopa 

pa<Wv x q p i ~ o r j  L O V L ~ ~ O ~    ELK.^ ) .  t r o  (PCXopa auto  &pcpavi<&rai p o p ~ a ~ 6  i b v  

(M+'+I ) 391 , r o  onoio K ~ L  anorehei r q  BUULK~ ~ o p u v q  r o u  vaoparoc. Enioqc 

~ p v a v i l o v r a r  r a  Oaornilc oqpaniac16 8palopara in/* 271 [(M+'+I 1-2CH3COOH] K ~ L  

256 (ox. 5 ) .  Ta anorehioyara r q c  p ~ h b r q c  r o u  vboparqc 'H-NMR WC E V W ~ E W ~  - 1 

(ELK. 2) avavbpovrat. orov n i v a ~ a  I Kai oup~wvo6v ME r a  ano r~hkopara  r q c  

P E A ~ T ~ K  TOU v6oparoc ualbv . 
TO ~ K E T O ~ U - ~ W ~ U ~ ~ ~ O  ~ V L K L V ~ V ~ C  SqC U K E T U ~ U ~ K U V V ~ V ~ C  - 1 unoBhq8q~& 

oE B L O A O V L K ~  b h ~ v x o ,  6r1ha6q E < E T U ~ ~ ~ K E  q 6paoq IOU OE n o v r i ~ ~ a  ~ v a v r i o v  

660 ouo rq~a rwv  b y ~ w v  ( Ehr l  i ch KaL ~ a p ~ ~ v o o a p ~ w p a  Wal ke r )  . Ta a n o r ~ h b a ~ a -  

r a  r q c  p ~ A b r q c  a u ~ k  6 6 ~ i E a v  hi TO nap6vwyo 1 &ivat. r ~ h e i w c  av&v&pyo o r a  



ELK. l : @&ova pacdv xqv~wo6 ~ov~opod TOU ans~otu-xapayGyou ~ q s  np~ntv6- 
vqs T~IS an~~uhahxavvivqz. 

CXHMA 5 : Ta 8pa6oya~a m/z 271 x a ~  256 rou napaydyou 1 (€LW. l).. 

EIK. 2 : @&opa 'H-NMR TOU ansroSu-xapayiyov rns ~ U L H L V ~ V ~ S  T ~ S  CLWETUACLA- 
navv ivqs . 
napanhvw ouo~quara bv~wv.  ' E r o ~ .  r a  anorehkauara ~ q c  y&Akrnc aurfic E ~ L B E -  
Baiwoav KaL n e ~ p a u a n ~ 6  rnv dno$n tou ~ 0 o r - e ; ~  6nAa6tj ~ T L  ~ i v a ~  a v a y ~ a i a  

in vivo q napouoia TOU 68~10  Michael 13 y ~ a  va 6pdoouv OL ah~avv ivsc  we 
17 B ~ o a v a y o v ~ ~ a  U A K U A L W ~ L K U  pkoa, ouu~wva DC rov T I P O ~ E L V ~ ~ E V O  uqxav~ouo IOU 



1 nINAKA2 I : A n o t ~ h i o v a r a  an6 r q  L i~hk t r l  r o u  cpboLiaroc H-NMR t o u  a~e roEu-  

oxfivaroc 6. Av t i8era ,  an6 r o  nap&vwvo - 1, hbyw r q c  6 o ~ f i c  t ou  (avop8wvkvoc 

K L V O V L K ~ C  6 ~ n A 6 ~  ~ E U I , J ~ C ) ,  ~ E V  e i v a ~  6uvarbv va axquar~cs8ei ov61.61mo in 

vivo o  6 b ~ r q c  Michae! - 13 KUL b r o ~  t o  napavwvo aurb 6 ~ v  e i v a ~  U& -86aq va 

6 p a u ~ t  B ~ o a v a v w v ~ ~ b  U A K U A L W T L K ~  U ~ O O .  

3 .  C6pxhono ahnavv ivqs -hsuwo~p6uou  

H ~ ~ U U K E U ~  KaL Q BLOAOVLK~~  VEhktq F O U  O U ~ ~ ~ ~ K O U  U ~ K U V V ~ V ~ C - ~ E U K O X ~ ~ -  

aou anorehsi  ~ U V ~ X E L ~  PLUS Clhhqc n p o a n a 8 ~ ~ a ~  rou  Epvaorqpiou vac. 

0 ~osenbercj. K ~ L  O L  OUVEPYU~EC r o u I 8  n a p a o ~ ~ l a o a v  v i a  noh6 anhh kvwaq 

r o u  ~ L U ~ E V O O ~  ~ E U K O X ~ ~ O O U ,  10  o ~ ~ T ~ ~ o K o  c i s - 6 ~ ~ h w p o - 6 ~ a ~ ~ v o - h ~ u ~ ~ ~ p u a o c  

(c~s-DDP c i s p l a t i n )  , TtlC O T I O ~ U C  O L  E ~ C I L ~ E ~ L K ~ ~  U V T L K U P K L V L K ~ C  ~ 6 ~ 6 t t I t ~ ~  

bpehs va rrrv ~ a 8 ~ ~ p h o o u v  we bva ~~&PI.IUKO-OTU~!.I~ orqv ~ a r o p i a  r q c  X ~ I , J E L O ~ E -  

p a n e i a ~  tou  ~ a p ~ i v o u .  Apyorepa n a p a a ~ ~ u a o 8 q ~ a v  ~ ~ a r o v r a 6 e c  o6vnhoKEc ~ v k  

GELC TOU 6 ~ a 8 e v o i r ~  h & u ~ o ~ p 6 o o u ,  O L  r r ~ p ~ o o 6 r e p e ~  6 ~ w c  an6 r L c  ohoisc 5ev 

k6e~Eav aELooq~r iw tq  C ~ V ~ L K C ~ ~ K L V L K ~  bpaaq. 
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Zta n h a i o ~ a  rou npoypavpatoc nou avaqip0q~& or0 & ~ a a y w y ~ ~ b  vipoc, ivac 

xoc rhav 0 6~anio~wot-1 av q 6qv~oupvia ~ v b c  & i ~ n i 6 0 u  ouorrlpatoc 0a napou- 

o i a T ~  Psh t~wv ivn  ~ V T L K ~ P K L V L K ~ ~  6p&oq, q onoia 0a oqe~hbsav orq ouv6uao~i -  

vq 6p6oq twv U ~ T P L K ~ V  o u o r a ~ ~ ~ h v  TOU o~pnAbK0~ (va@a<apivqc KaL c i  s p l a t i  n )  . 

ouv6uaopivq ~ v i p y e ~ a  rwv vopiwv a u ~ h v  svqav~os ~oxup6repq ~ V T L K ~ P K L V L K ~  

6paoq an0 r a  vtltpLK6 ouoTaTLKa KQL ~ ~ V T E  Q O P ~ ~  ~ L K ~ ~ T E P ~  T O E L K ~ T Q T U  an6 

tqv c i s p l a t i n ,  q onoia ~ u ~ h o q o p s i  q6q o to  ~ v n b p ~ o  we K ~ ~ L E P ~ ~ ~ V O  avrLKap- 

K L V L K O  p i pva~o .  

I t q v  avaTfirqofi vac VLU via' Kat 6 p a o r ~ ~ 6 t ~ p a  v b p ~ a  napao~~uaoavs t o  oiru- 

n h o ~ o  U ~ K U V V ~ V Q ~ - A E U K O X ~ ~ O O U  - 2, t o  0n0i0 ~ X E L  t a  i 6 ~ a  6 0 ~ ~ ~ 6  XUpUKTtlpLUtL- 

KU UE TO o6vnho~o vaq0aSapCvq~-hau~oxp6oou, ahhb ~ n ~ n p b o 0 s r a  Q ~ P E L  v i a  A L -  

noq~hq  ~ A E U P L K I ~  L ~ o E ~ E v u A o - ~ A u ~ ~ ~ ~  v& ~ A K O O A L K ~  u ~ P o S ~ ~ A L O .  Tq Vka aurtj 

ivwoq napao~suaoav~ VLU TOUC napa~aru  A ~ V O U C :  
. 

(a)  ~ L U  va 6~&p&uv~ooup& so p6ho rqc ahhayfic r r ~ c  ~ U ~ L K O X ~ ~ L K ~ ~  oupn&- 

p~qopbc tou vaq0a<ap~v~~ob  ouorqvaroc, hbyw rqc h ~ n b q ~ h q c  ~ A E U P L K ~ ~  LOO&- 

E,~vuho-ahuoi6a~. H nh&upLKri ahuoi6a 0a vnopofioe va naiS&L pbAo "BLOAOVL- 
K06 ~&TacpOpkal' K U L  0~ ~ L E U K ~ ~ U V E  TI)V &i0060 TqC E V ~ E W C  O t 0  K ~ ~ K L V L K ~  Kfit- 
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(B) r i b  va 6 ~ a r r ~ o - c ~ o u 1 . 1 ~  av ~ l n o p ~ i  va ~(papuoo0ci q 8 ~ w p i a  tqc; " rp iyw- 
2 0 

V L K ~ ~ C  6 ~ a t 6 E ~ w c  N-0-0" TWV Zee-Cheng Kai  Cheng, q onoia b x ~ i  E ~ L B E B ~ L W ~ E ~  

.U& noAAkc U V ~ L ~ E U X U L ~ . ~ L K ~ C  o u o i ~ c  (6nwc o-ca a A ~ a A o ~ ~ 6 f i  T U ~ O K P E B P ~ V ~  KaL 

ruAo(popivn, o r0  UVTLBLOTLK~ O T P E ~ T O V U ~ P ~ V ~  Ka i  G& R o A A ~ c ,  aAA&c ~ v h o e ~ c ) .  

H B ~ w p l a  t q c  l l - c ~ i ~ u ~ ~ ~ f i c  ~ L U T ~ E E W ~  N-0-0" npoBAkn&i rqv  6napEq r p ~ h v  

q h e ~ r p a p v q t ~ ~ h v  arbuwv, &v66 aSrjtou Kai  660 oEuy6vwv, r a  onoia.va nsp1.6- 

xouv rouhax~o-cov bva uovfipec Se6yoc n h ~ ~ r p o v i w v  KaL va oxquatiSouv r ~ ~ y w -  

V L K ~ ~  6iaraEq DC n0h6 ~ L Q K E K P L ~ ~ V E C  ~ a p a ~ k ~ p 0 U ~  (OX. 7 ) .  

CXHMA 7 : T P L Y W V L N ~  K P ~ T U X O  N-0-0 TWV Zee-Cheng naL Cheng. 

TO o6unAo~o U ~ K U V V ~ V ~ ~ ~ - A E U K O X ~ ~ O O U  - 2 ,  E K T ~ C  an6 t q  6 0 u i ~ f i  TOU ava- 

Aoyia npoc t o  o6unAo~o v a ( p 0 a S a p i v q c - h ~ u ~ o ~ p ~ o u ,  &ppavi<&i  &n~np6oe&-ca 

t q  6uvarbtqta va u n a ~ o 6 ~ i  o r0  0 ~ w p i a  -cqc l ' t ~ i v ~ ~ ~ ~ f i c  6iardrE~wc N-0-OH, Ab- 

yw r q q  napouoiac rou  ~ A K O O A L K O ~  U ~ P O E U A ~ O U  (a). 

2a - 

To o6unAo~o ~ A K ~ V V ~ V ~ C - ~ E U K O X ~ ~ ~ O U  n a p a o ~ ~ u b o 8 q ~ ~  UE 6~aAuoq a h ~ a v v i -  

vqc u$qAfic K ~ ~ U P ~ T ~ ~ T U C  a& a~€lavbAq, rrpoo0fi~qc n u ~ v o 6  U6atiK06 6~aA6yatoc  

a u u w v i a ~  KaL rkhoc npoo8f i~qc urrb o u v ~ x f i  ava6suoq u b a r ~ ~ o ~ j  6~aA6yaroc 

K2PtC14.  To u iyua r q c  avr~6pboawc n a p k u ~ ~ v e  un6 ava6~uoq ~ n i  y i a  v6xra 

KaL 10 ~ a t a B u B ~ o 0 k v  orepe6 6 L t l 8 f i 8 ~ ~ & ,  u n o B A f i 8 q ~ ~  OE ~ a B a p ~ o u 6  ~ a i  r i h o c  

E ~ P u v ~ ~ ~ K E .  

'0llf.d~ lTpollc.u$&' an6 TLC ( T T O L X E L U K ~ ~  a v a A 6 o ~ ~ c  660 O U ~ ~ A ~ K O V  a h ~ a v v i v q c -  

A E U K O X P ~ ~ O U ,  nou n a p a o ~ ~ u a o 8 q ~ a v  oE ~ L ~ ~ O P E ~ L K U  pH 6 ~ a A 6 y a ~ o c  ( n i v .  I I ) ,  
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U& pH=8 T I U P ~ V E T U L  K U V O V L K ~  p0~Qf i  2 [ c ~ ~ H ~ ~ o ~ P ~ ~ c ~  2 ( ~ ~ 3 ) 2 ]  , &V& OE pH710 

n a p a y ~ t a ~  khhq p o p ~ f i  oupnh6Kou p& 6 ~ n h 6 o ~ o  a p ~ 8 p 6  ar6pwv xhwpiou [C H 16 14 
05Pt2C14(NH3)2]. AV 6&v rrlpq8oOv O L  napanavw ouv€J i~&c ,  r 6 - c ~  we &ni . -CO 

nheiorov oupnaphyovra~ KaL O L  600 popq~ic r o u  oupnh6~ou a h ~ a v v i v q c - h e u ~ o -  

xpooou. 

C16H1405Pt2C12(NH3)2 npoot i~op.  25,22 1,94 4,60 10,13 48,16 

(pH=8) ~ unohoy. 24,59 1,80 4.36 9,07 49,93 

C16H1405P.t2C14(NH3)2 npoa6~op. 21,81 1,92 4,40* 15,50 48,16 

(pH>10) unohoy. 22,56 1,65 3,99 16.63 45,77 

YnSp r q c  60prjc 2 r o u  oupnh6~ou (pH=8) ouvqyopo6v q O T O L X E L U K ~ ~  avbhuoq. 

KaL TO qaopa unep00pou, o ro  onoio wpaviSerat .  p i a  p ~ r a t 6 n ~ o n  npoc xapq- 

A ~ T E ~ E ~  T L U ~ S  SWV ~ U X V O T ~ ~ I W V  ~IIOPPO(D~JEWC, TWV KUOBOVU~LKWV ~ E G ~ W V ,  YEVO- 

v6c nou U ~ ~ O ~ E L K V ~ ~ E L  TO oupnho~onoiqoq t W V  K L V O V L K W V  KUDPOVUA~WV TQC ~ A K U V -  

v ivqc  p& r o v  hsu~6xpuoo. ~ U Y K E K O L ~ ~ V ~ ,  o r0  Qaoua IR & p Q a v i S & r a ~  p i a  nohc 

Loxuptj anopp6~qoq o ra  1610 cm-' [V(C-)~] . p i a  a~6p1-1  roxup i  o r a  1315 
- 1 cm [ V ( C ~ ) ~ ]  KaL p i a  ao8~v t i c  010 451 cm-' ["(Pt----(l)] . Ait61.11) epmavi- 

< & t a ~  p i a  ~ u p e i a  anopp6~qoq o r a  3350 cm;' q onoia o q e i h e r a ~  oso ahK0oh~- 

~b u6p050h~o r q c  a h ~ a v v i v q c .  

~ ~ K L T L K ~ ~  pop~ f i c  IOU ~ V K O U  IOU E h r l i c h .  TLa TO o ~ o n b  aut6 xpno~uono~t iBq- 

Kav r p ~ i c  op66ec n~~paparoChwv  HE 10 n o v r i ~ ~ a  q K U ~ E  pia; Zrqv 1 q o ~ b 6 a  

~ E V  ~ 0 ~ f l v f i 8 t - 1 ~ ~  K U V ~ V U  "~EPU~EUILK~" p i00  ( ~ ~ V Q T L K ~ ~  ~ A E v x o ~ ) ,  2~ O ~ U -  

6a x o p q y f i 8 q ~ ~  n c i s p l a t i n  ( ~ E - c L K ~ ~  k k y x o c )  Kat. r i h o c  orqv 3n bp66a xopq- 

V ~ ~ ~ Q K E  0 un6 E < ~ T U D Q  O U U ~ U .  H ~ 0 p f i y q 0 ~  TWV I 18&p~TT&~~LKd I~ "  0 ~ 0 1 6 ~  I X L ~  660 

0 ~ 6 6 ~ ~  k v ~ v s  ~ v 6 o n s p ~ r o v a C ~ r j c  KaL t a  anorsh6opara r q c  pehtrqc a u r i c  napou- 

o ~ a < o v r a ~  orov n i v a ~ a  111. 



nA6~wv ~ ~ K ~ V V ~ V Q C - ~ E U K O X ~ ~ ~ O U  Evavr iov tau ~ V K O U  TOU E h r l i c h  a& n o v r i ~ ~ a .  

" 0 ~ p a n ~  i ce "  * 
" O E P ~ ~ E U ~  L K ~ :  A6on ava oya6a 

yCoo ( W K g )  n~ ~ p a p a r o < h v  

- (apvtlt  L K ~ C  ~ ~ E V X O C )  0 0/10 

c i  s p l a t i n  ( B E T L K ~ C  ~AEVXOC) 6 411 0 

0 6 p o s  " 8 c p a n ~ b " .  u a S ~ ~ p & q u ~  a n d  T O  National Cancer I n s t i t u t e  (USA) 
NCXL ~ P ~ X E L  T O V  a p ~ 3 u d  TWV r e ~ p a p a ~ o < & v  nou ~ i x a v  x p d v o  <w{s u ~ y d . 6 -  
r E p o  rwv 60 q u ~ p G v .  

To @ U T L K ~  U A L K ~ ,  nou x p q o ~ y o r r o t f i B q ~ ~  orqv napo6oa ~ p y a o i a  we n p h r ~  

6hq V L ~  r n v  anop6v~orl TOU ~ A b u y a ~ o c  ~ W V  LOOEEEVU~O-va(~€laSap~vOv KaL r q v  

n a ~ a o ~ ~ u f i  ahKavvivtK an 'aur ic ,  ~ U A A ~ X B Q K E  an6 SLC V ~ ~ L E C  ~ K T ~ C  tnC h i y -  

VQC MEV . npkma. T u u ~ o ~ o L ~ ~ B I ~ K E  y o ~ @ o h o v ~ ~ a  KaL a v a ~ o p ~ ~ a ,  ahhb ~ u p i w c  LIE 

X P W ~ O ~ W U L K ~ ~  ~ E i t a c i u  TWV av0iwv an6 r o v  Pro f .  Dr. H. Teppner ' ( ~ n s t i t u t  f u r  

Systematische Botan ik  der U n i v e r s i t a t  Graz, Aus t r i a )  KaL i r o ~  ani6&ix€lq~& 

~ T L  np6KELtaL YLU t o  Ei.606 heterophyZZa r o u  ybvouc Onosma, rqC O L K O V ~ V E L -  

ac Boraginaceae (XPW~OCJWCILK~C a p ~ 0 y 6 ~  2 ~ = 2 6 ,  ~ = 1 3 ) .  

O L  @ L O A O Y L K ~ C  y ~ h i - c ~ c  i y ~ v a v  os I v o r ~ r o 6 t a  rnc Aur. k p y a v i a c  WE TITV 

E U V E V ~  ( ~ p o v r i 6 a  r o u  Prof .  Dr. A.N. Sagredos (NATEC I n s t i t u t ,  Hamburg, 

~ e u t s c h l  and). 

1. Aropdvwcrq T O U  M X ~ O ~ C ~ T O S  TWV L O O E ~ E V U ~ ~ - V ~ ( ~ ~ ~ < ~ ~ L V ~ V  T O U  ( P U T O ~  Gnosma 
heterophy Zla. 

- 1009 ~ o v ~ o n o ~ q p k v w v  p ~ T h v  t o u  ~ u r o 6  s~xuAiTovta t .  unb ( S ~ V X P O V Q  a v a ~ a -  

paEq pe K-EEUVLO (3X400ml) ~ n i  3 BPEC, anouuia cpwr6~ KaL (SE 0 ~ p y o ~ p a o i a  

6wyariou. A K O A O U ~ E ~  6~f ienoq un6 K E V ~  KQL napaAaBfi r o u  6~ahGyatoc.  Ta 6 ~ a -  

h6yara' o u v ~ v h v o v r a ~  KaL anoo taT&ra~  o b ~ a A 6 t q c  unb ~AarrwyBvn n isoq ( 4 0 ' ~ ) .  

onote AayPavovra~ 3,1g o r e p ~ o 6  unoA&iypa~oc p& Ba06 ~puBp6  xpbya KaL KQ- 
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Kai r a  U V P ~  TwV nAGoewv OUVEV~VOVTUL  V& TO U P X L K ~  6iI'I8qya. Msrb TqV & ta r -  

pioq rou 6iaAdtq un6 ~har twykvq nieoq AayBdvovra~ 3,8g orepeo6 unoheiyya- 

roC ( ~ E ~ U V O ~ L K ~  E K X ~ ~ L O ~ U )  PE Ba86 &puepb xphpa. 

3,8g ~ E ~ U V O ~ L K O ~  E K X U ~ ~ U V ~ T O C  6iaA0ovrai a& 400ml y&8avoAq~, or0 6ia- 

Aupa aurb npoot i8eta i  ~ a r 6  6 6 o e i ~  6~dAuua O ~ L K O ~  xahK06 (7,6g/750m1 pef3a- 

v b h q ~ )  Kai r o  ylyya ava6e6~ra i  y a y v q r i ~ d  en i  24h a& 8epvoKpaoia 6wpariou. 

 MET^ TQ 6 i f i 9 q ~ q  U R ~  K E V ~ ,  TO 0 1 ~ ~ ~ 6  I O U  ~ 8 ~ 0 6  U ~ X L K &  nhkverai p& vep6 KaL 

orq ouvixeia enaveiAqyp6va Karb oeipa ys K - E S ~ V L O ,  xA~poq6puio Kai ai96pa, 

J.I~XPLC 6tou r a  uypa rwv nhdoewv yivouv dxpoa. TEALK& AayBbvovsa~ 3,4g ota- 

pe06 ~ P O ~ ~ V T O C  (pivua ouynhb~wv PE xaA~6  twv ioo&~~vuho-va@8a<apivhv, ox. 

1).  

2 .  Iiapaon~utj a h n a v v i v ~ s  

t e  K W V L K ~ ~  qiahq &povrai 39 piyparoc ouynh6~wv ye xahK9 twv ~oostevuho- 

vaq8aSapivhv Kai npoori9svrai  100ml 6 iaA6yato~ NaOH (2N) KaL 10ml ~ L U E ~ U -  

AooouAqo~&i6iou. To yiypa ava6~6era i  y a y v q r i ~ a  as u6pbAourpo (50'~).  
- 

H np6060~ roe oanwvonoifioew~ E ~ ~ Y X E ~ U L  U& hfi$q p i ~ p o d  ~ E ~ V ~ J U T O S ,  npo- 

o 8 h ~ r - 1 ~  o'aut6 apaiod u6po~Awpi~od o t k o ~  Kai ai86pa, napahaBfic rqC ai8epi-  

KI'Ic or iB&6a~,  Sqpavoew~ en i  u e p i ~ a  hentd ye avu6po 8 ~ 1 1 ~ 6  varpio KaL uno- 

BoAfi aurfic; oe TLC avahuoq ( 6 r o t . p ~ ~  ~A&KEC ~ e r d k  n a x o u ~  0.2mm, ye npoopo- 

~ q r i ~ b  u h i ~ 6  K i  esel gel 60F254 KaL uyp6 avanr6tewc BevS6Aio/~Awpoq6pyio/ 

U K E T ~ V ~ ~  (50/50/1)] . t r o  xpwyaroypdcpqya eycpaviberai q ~ q h l 6 a  rqC a h ~ a v v i -  

v q ~  ( R ~ = o .  16). 

M ~ r d c  napkheuoq 8h, oi(s66v 6ho TO y iyya t w i  ~ooeSsvuAo-vaq8aTapivhv 

6xei oanwvono~q8&i, o n 6 ~  6 i a ~ b n r e t a i  q avri6paoq Kai a~ohou8ai  6iti8qoq 

un6 K E V ~ .  TO o t e p ~ 6  SOU q8uo6 nh6verai enaveihqyykva Kat ~ a r a  oeipa ys 

vepb, a ~ s r b v q  Kai ai86pa. TEALKU AayBavovrai 1,639 o rep~o6  npoC6vro~, TO 

onolo orq o u v t p ~ n t i ~ f i  rou avahoyia s i v a i  o6unho~o ah~avv ivqc-xah~o6 (ox. 

1 Kal 2).  

TO napanavw orepe6 @ipera i  oe KWVLKI'I q~'khq, npoosi8evrai 200ml ai86- 

pa Kat 6iaonarai un6 oray6qv npootfh~q apaio6 u6poxhwpi~o6 0;5ko$-~ai o6y- 

xpovq y a y v q r ~ ~ r j  ava6suon. H a i 8 e p i ~ t j  oriBb6a napaha~Bavsrat, nhkverai ue 

vep6 Kai Sql)aiv&rai U& avu6p0 8 ~ ~ 1 ~ 6  vatpto. MET& rnv  anoya~pukq  rnu a i -  

86pa Aau~avov ra~  1,279 otepsod unoh~iyvaroc E P U ~ P O ~ ~ ~  x~huaroc.  f lpoo&yy~- 

o r i ~ q  an66ooq (us Baon rqv iooBahspuhaA~avvivn) 54,9%. H TLC avahuoq rou 

papan6vw o r~pao6  unoE,~.ippa~oc, arro~ahlirrret 6 - c ~  aur6 ouv io ta ra i  orq ouvtpi-  

n t i ~ r j  rou avahoyia an6 ah~avv ivq,  ys U L K P ~ C  ~ 1 0 0 6 ~ q ~ ~ c  yq oanwvonoiq8eio6v 

~ooeSevuAo-vacp8aTapivhv. 



H a h ~ a v v i v q  a n a h h d o o ~ ~ a t  an6 TLC yq o a n w v o n o ~ ~ 8 ~ i a s c  ~oo&E&vuho-vao- 

BaTapivsc y& E ~ ~ V E L A ~ ~ ~ J L I ~ V E C  KaL Bpa66ratec ~pw!.iatovpaoisc othhqc (K iese l -  

3el  60, 70-230mesh, Merck, KaL E K ~ O U ~ T L K U  UVP& ~ a ~ a  CIELP~ 6~aoopa  v ivva-  

Ta K - ~ a v i o u / ~ ~ v ~ o h i o u ,  BEVT~ALO KaL x ~ w ~ o [ P ~ P ! . ~ L o .  K a ~ a  t q v  ~ K ~ O U O ~  ;QC 

a~tjhqc, !.is xAwpo~6pp~o  AafiBhvsTa~ q a h ~ a v v i v q ) .  H haypav6ysvq a h ~ a v v i v q  

ava~puorahhhvs~a l .  an6 K - E ~ ~ V L O ,  0116~s AavBbvovra~ ~pLI0pOi ~ p b o T a h h 0 ~  Otly. 

rrj&w~ 147-1 4 8 ' ~  (BLBA. 146'~) .  

I R  ( K B ~ )  cm-' : 3410 ( ~ a ~ v o h ~ ~ o b  -OH), 3000 ( ~ A K O O ~ L K O ~ ~  -OH), 1625 

( K L V O V L K O ~  C=O), 1350. 

'H-NMR (CDC13, TMS) 6 : 1,70 [3H, anhh, -CH(OH)CH2CH=C(CE3)CM3], 1,80 

L3H, anhq, -CH(OH)CH~=C(CH~)CI~~]  , 2,40[2H,nohhanhh,-C~(O~)C~=~(~~~)~] , 
4,90 C I H ,  ~ p ~ n h f i ,  -cH(OH)CH~C!=C(CH~)~], 5,30 [IH, T ~ L I T A ~ ,  -CH(OH)CH2CH=C 

(CH3)2] 7,10 [3H, anhq, 2 a p w v a s ~ ~ a  KaL 1 K L V O V L K ~ ]  , 12,30 [IH, anhh, 

Q ~ L V O A L K O ~  -OH] KaL 12,40 [ I H ,  anhq, q3aLvohLKab -OH]. - MS, m/z (I.E.) : 288 (M*', 271, 270 (45),  255 (551, 227 (12,5), 220 

(IOO), 190 (62,5), 174. (33,5), 163 (69) ,  145 (28),  137 (24), 108 (34),  91 

(30,5), 89 (441, 69 (741, 55 (501, 53 (421, 41 (841, 39 (45) .  

~ T O L X E L ~ K ~ ~  avMuoq : npoo6~op. C=66,4% KaL H=5,5% (unohov.y~a Cl6Hl6Og: 

C=66,65%, H=5,59% KaL 0=27;74%). 

3. IIapuoneui ~ o u  ax~~ocu-~apaydyou rqs ~ ~ L N L V ~ V ~ S  an~~uhaXnavvivq~ 

A P X L K ~  napaa~&u&<&Ta~ TO ob!.inAo~o a h ~ a v v i v q q - x a h ~ o b  . R ~ a h b o v t a ~  2 

m o l e s  (0,5769) a h ~ a v v i v q c  u@qhqc ~ a 0 a p b ~ q r a c  os l O O m l  a n b ~ b r n c  a~9av6Aqc. 

I r o  6~6Auya a u ~ b  r q c  a h ~ a v v i v q c  npoor i8e-ca~ ~ a ~ a  6 6 0 s ~ ~  6 ~ a h u y a  4mmoles 

(0,7989) Svu6pou O S L K O ~  x a h ~ o b  as 80ml anbhu~qc a ~ 8 a v 6 h n ~ ,  TO p i w a  ava- 

MJET~L y a v v q - c ~ ~ a  s n i  24h a& Bspyo~pao la  6 w y a ~ i o u  KaL 6 ~ q 8 s i ~ a ~ .  To OTE- 

ps6 n h i v e r a ~  ys h i v q  an6hu-c~ a~9avbhq Kac a ~ 8 i p a  KaL t q p a i v e t a ~  s n i  t o u  

q9yoO. 

I& 6 i ~ a ~ y q  O Q ~ L P L K ~  w a h q  Q B ~ O V T ~ L  0,7g ouynh6~ou a h ~ a v v i v q c - x a h ~ o b  

KaL n p o o r i 0 e v ~ a ~  l O m l  n p 6 a ~ a s i  anso~ayykvou O S L K O ~  avu6pi tq.  To y i yya  8sp- 

v a i v s t a ~  y& K ~ ~ E T O  $u~Tf ipa  OE E A ~ L ~ A O U T P O  (130•‹c), uno 06yxpovt-1 y a y v q r ~ ~ t j  

ava6suoq. H np606oc T ~ C  avt~6paoswc E A ~ ~ X E T ~ L  LIE TLC avahuan. 

 MET^ an6 6h ~ L ~ K ~ ~ T E T ~ L  q 08pyavoq, n q ~ a h q  C ~ X E T ~ L  KaL t o  ~ E P L E X ~ ~ E -  

vo napahayBav&ra~ ye y ~ ~ p t j  n o o 6 ~ q ~ a  a ~ 8 k p a  KaL 6 ~ q B s i t a ~  un6 K E V ~ .  TO m&- 

pc6 TOU qeyob < q p a i v s r a ~ ,  napaAay8avs-ca~ 

P L K ~  o tb  napouoia a~88pa .  

H ' ~ L ~ E ~ L K ~ ~  o ~ ~ @ 6 6 a  ~ A ~ V E T ~ L  ys vsp6, 

TOLO KaL ys t6  TQV a n o y a ~ ~ u v o ~  TOU a ~ 8 . 6 ~ ~  
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npoC6vroc ME ao8evkc &pu8p6 xphya. AnbBoaq 43,3% r q c  8 s w p q r ~ ~ r j c .  H TLC 

avahuoq r o u  npoL6vroc au-co6 [ ~ i e s e l  ge l  60F254, ~ & v T 6 h ~ o / ~ h w ~ o c p b p ~ ~ o / a ~ & -  

r6vq  (50/50/1 l ]  ~ ~ o K u A ~ ~ T & L  y i a  ~ q h i 6 a  (Rf=0.38). 

'H-NMR (CDC13, TMS) 6 : nivanac I. 

MS, m/z (I.E.) : 391 [(M+'+I)~, l oo ] ,  273 ( IO) ,  271 (151, 256 (101, 

221 (5 ) ,  191 (5 ) ,  149 ( IO) ,  121 (15),  101 '(22,5), 83 (30), 78 (25),  61 

(52), 60 (35) .  

4 .  flapaonsufi rou oupxXdnou aXnavvivqs-X~uwoxp6oou 

I s  K W V L K ~ ~  cp~ahq 6 ~ a h 6 o v r a ~ ,  un6 o6yxpovq y a y v q r ~ ~ r j  ava6&uoq, 0,5769 

(2mmol es)  a h ~ a v v i v q c  u$qAtjc ~a8apbrq rac  os 100ml a~8avbAqc. ' ~ r q  o u v i x s ~ a  

r o  pH r o u  6~ahdya roc  p u 8 y i T d t a ~  orqv r ~ p f i  8 ys npoo8t j~q  n u ~ v o 6  u 6 a r ~ ~ o 6  

6~ah6yaroc  apywviac. 2x0 6 ~ a h u p a  aurb n p o o t i 8 s r a ~  ~ a r a  6 6 0 s ~ ~  KaL un6 ou- 

vsxq ava6euoq 6 ~ a h u y a  1,66g (4mmoles) K2PtC14 as l O O m l  ansorayyivou vs- 

p06 KaL TO y i vya  ava6s13sra~ s n i  y i a  v6xra os Bspyo~pao ia  6wyariou.' 

To ~a raBu0~T6ysvo  orspe6 B ~ q 0 s i r a ~  un6 K E V ~  KaL n h k v s r a ~  vs aneoray- 

y6vo v& KaL a ~ s r b v q .  A~ohou8s i  ~ a r s p y a o i a  r o u  o r ~ p e o 6  ys tsrpa06pocpou- 

~ ~ V L O  us  ouo~su t j  Soxhlet, VLU t q v  anopa~puvoq r q c  ~ A K ~ v v ~ v ~ ~ c  nou 6sv bvr6-  

6 p a o ~  KaL r i h o c  F,qpavaq rou  orepsob.   era^ AavBdvovta~ 0,6689 O U U ~ A ~ K O U  

~ A K ~ V V ~ V ~ C - ~ P U K O X ~ ~ O U  TOU rdnou c ~ ~ H ~ ~ o ~ P ~ ~ c ~ ~ ( N H ~ ) ~ ,  TOU O ~ O ~ O U  0 DTOL- 

X ~ ~ a ~ i  avahuoq avacpkpera~ orov n i v a ~ a  11. 

ME r q v  i 6 ~ a  1.168060 n a p a o ~ s u a T c r a ~  us pH>10 KaL p i a  6hhq yopcprj ouynh6- 

KOU U ~ K U V V ~ V ~ C - A E U K O X P ~ O O U ,  M& 6 ~ n h 6 o ~ o  ap18y6 ar6ywv xhwpiou, 6nwc npo- 

~ f i n t s ~  an6 t i v  O T O L X ~ L ~ K ~ ~  TOU av6huoq ( n ~ v .  11). 

Ta napanhvw 660 06I.IIThoKa ~ A K U V V ~ V ~ C - ~ E U K O X ~ ~ ~ O U  napaa~suaTov ra~  uno 

popcprj O K O T & L V ~ X ~ ~ I . I ~ V  ~6vswv,  nou 6 ~ a o n h v r a ~  u r n  Bspyo~pao ia  rfiF,swc KQL 

~ i v a ~  ~ h a x ~ o r a  6 ~ a h u r a  y i x p ~  a 6 ~ 6 h u r a  orouc nsp~oobrspouc O ~ V ~ V L K O ~ C  h a -  

A6rec. 

EYXAPIITIEI 

Euxap~oro6ys r o v  K. r. nauhi6q (h6Ktopa -cou Epyaotqpiou Zuorqya-c~~f ic  
B o r a v ~ ~ r j c  KaL Ourovewypacpiac, r o u  Tytjparoc B~ohoy iac ,  r q c  Ixoht jc  O E T L K ~ V  
En~orquhv r o u  A.il.0.) VLU r q  ouhhoytj KaL rauronoiqoq sou ~ ~ U T L K O ~  U ~ L K O ~ .  
Enioqc, suxap~oro6ys r o v  Pro f .  Dr. H. Teppner ( I n s t i t u t  f u r  Systematische 
Botanik der  U n j v e r s i t s t  Graz, A u s t r i a )  y ~ d  r q  xpwyoowy~~ t j  sEkraoq r o u  cpu- 
T L K O ~  U A L K O ~ .  Tihoc, s u ~ a p ~ o r 0 6 y ~  ~ 6 ~ a i r s p a  r o v  Pro f .  Dr. A.N. Sagredos 
(NATEC I n s t i  t u t  , Hamburg, Deutschl and) r6oo v ~ a  TLC xp t j o~ysc  o u T q r t j o ~ ~ c  
nou s i xays  yaSi tou,  600 KaL y ~ a  r q  cppovri6a'rou n p o ~ s ~ y i v o u  va y ivouv O L  
C I T O L X E L ~ K ~ C  avah6os~c rwv svhoswv ~ a e h c  KaL O L  BLOAOVLK~C ysh i rsc .  



SUMMARY 

SEMISYNTHETIC ALKANNIN DERIVATIVES OF BIOLOGICAL INTEREST 

ANTONIOS S. MELLIDIS and VASSILIOS P. PAPAGEORGIOU 

Laboratory of  Organic Chemistry, Departmznt of Chemical Engineering, 
CoZZege of Engineering, University of ThessaZoniki, ThessaZoniki 54006, 
Greece. 

Two novel compounds (acetoxy d e r i v a t i v e  of  semiquinone of  ace ty l  a1 kan- 
n in  and a1 kannin-platinum complex) were prepared,  i n  o rde r  t o  s tudy t h e  
b io togica l  ac t i on  of  some semisynthe t ic  alkannin d e r i v a t i v e s .  The requi-  
red a1 kannin was obta ined  from t h e  isohexenyl naphthazarins of t h e  p l a n t  
Onosma heterophyZZa ( fami ly  ~ o m ~ i n a c e a e )  . Prel iminary t e s t s  f o r  a n t i -  
cancer  a c t i v i t y  o f  t h e  alkannin-plat inum complex, a s  compared aga ins t  t h e  
cis-dichloro-diamino-platinum complex ( c i s p l  a t i n ) ,  have shown remarkable 
anti tumor a c t i v i t y .  
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H EniAPAtH TOY Y5ATOt tTH AOMH TnN nOAYAMIAIfli4 

~ p y a d ~ i l p  l 0  E 1 6  1 K!~S X Q ~  I K ~ S  TEXVOAOY i aq, Tprjpa Xqp I K ~ V  Mqxav I K ~ V ,  
E .M. I loAu~&~v&io ,  f l a~qo iwv  42, AOjva 106 82 

Ta noAuap i 6 I a ouv I o ~ o u v  I 6 I a i Tspa 6 I a6~60pEva paKpopop I a ~ a  uA I ~ a ,  FE 

K p i o l p ~ q  p& T O  u6op aAAqAan16paos1q. f l p a y p a ~ l ,  o pohoq TOU u6asoq y i v s -  
Tar oqpaw I K O ~  Kal ~ a ~ a  T O  o ~ a 6 1 o  ~ q q  napaywyrjq, ~ E a p ~ w p i v o u  n a v ~ w q  ano 
T O  p ~ x a v i o p o  Kal TqV TEXVIKQ I ~O~U~EPIO~OU,  KaI K Q T ~  Tq h ~ l T 0 U p y i a  E T O ~ ~ W V  
noAuap161~Qv K ~ T ~ O K E U ~ V ,  TUV 0iT0iwV $ a O l ~ & q  1 6 1 0 ~ ~ ~ ~ ~  p&TafiaAh~vTal, OTqV 
a n h o u o ~ ~ p q  n s p i n ~ o b q  uno sqv ~ n i 6 p a o q  ~ q q  uypaolaq TOU n ~ p l $ a A A o v ~ o q .  
ITQV napouoa B ~ f i X ~ o y p a v i ~ i l  avao~onqoq E ~ I X E I P E ~ T O I ,  p $auq ~q 6 1 ~ 8 v r j  P I -  
Bhroypaqia, pia O U O T Q ~ ~ T I K ~  napa8~0q T u I ~ I K ( ~ v  av~lhf i$&wV OTO e&Fa "nohuapi- 
61a - Y6.wpW, OOTE va ~ a e i o ~ a ~ a ~  T E A I K ~  ~ U V C I T ~ ~  KaI p i a  npofiheylq ~ q q  a n o ~ p i -  
OEOq TOU O U O T ~ ~ ~ Q T O ~  PE Y V ~ O ~  T U I ~ I K ~ V  ~ O ~ I K W V  X Q P ~ K T ~ P ~ O T I K ~ V  TqS nohuapl- 
6 I ~ r j q  aAuoou. . 



2 .  nPOTYIIA AAAHAEUIAPACERN YAATOC - IIOAYAMIAICU'J 



H E~I~PAIH TOY YAATOt I T H  AOMH TflN I lOAYAMIAI f lN 

2.1. nOAIKOC CYNTONICMOC - KPYCTAAAIKOTHTA - YrPOCKOnI- 
ROTHTA 



y) Clipcpwva pc ra avwrCpo 6 ~ a n ~ a r 6 v ~ r a ~  6 r ~  orqv nspi- 

nrwuq rou nylon 10,IO ,nou X P ~ ~ L ~ O ~ O L E ~ T ~ L  oav no- 

A u a ~ i G ~ o - n p 6 r u n 0 , a u E a v o ~  rou noaoaro6 ~ESUXLG- 

U E W ~  QU~&VEL Q pdcpqoq uypauiasrX6yo ~ELGUEOC 
rov 6~apop~auhv 6uvciu~wv naL nap& rov ~ 6 ~ 6 ~ 0 -  

Bo ~apanrflpa rqc paSuhou&6ag.~iva~ avG~a~6pov,6r~ 

p6q3rpq auri auE&v~ra~ war& 50% mpinour6rav ra: 

u ~ o &  an6 ta Q ~ L ~ L N &  u6poy6va unouataosaSoCv PE PE- 

SrjA~a. . . 

OL Wittbecker,Houtz u a ~  Watkins ~ n ~ u r ~ i v o u v  rq p ~ h k -  

rr! rov Baker naL Fuller or0 8Cpa rov N-unouar~ar~pivwv 

1~ohuap~6iov .Avacudpov ca~ EIGL ILALOV ra E~I\(;: 

Ao rov 6~apop~anhv ouv66oswv ~kpouv ra ouv6~6cp6va 



Tnv LUX UP^ cni6paon rqg xpuorahh~u6rqrac arqv U Y ~ O ~ K O T C L -  
~6rrna rov a p ~ 6 ~ w J v  nohuucpJv roviLouv uaL OL Dole naL 

Fallcr 20 uaSGg u a ~  O L  Starkweather et a1 21,22 .EL~LH&TE~u 

avatp6povra~ ra €€is: . 

0 a u ~ 6 ~ n 6 c  6ea116c siva~ 6uvar6 va pocpfia~~ uypaaia, 

tare naL ornv nepi~rwaq nhfipoug unoxaraos&o~os,rov 
a p ~ 6 ~ u J v  ~ 6 p 0 y 6 ~ 0 ~ . ~ p 6 y p a r ~ , ~ y p a a i a  anoppocp& xaL ro 

nhfipwc u n o n a r ~ a ~ q ~ i v o  VE ~aopour6X~a nylon 6,10 

acp'ev6~,Xap@avophou un'69q rou noaoaro6 rcov avrL- 

oto~xsi ~ T L C  anpai~g O ~ & G E ~ , U ~ L  q TIO~UBLVVXO~VPPO- 

A~66vq ~ Q ' E T ~ ~ O U  nou ar~psi-ca~ axpaiwv u8po~lhwv 

op&bwv . 
Crqv nspinroan rov ypapu~uhv ~cohuap~6iwv,$va p ~ x p 6  

u6vo noaoord ~6~ocp~hov'9io~wv(rq~ T~EE O S  TWV 5 6 0 ~  

13%) unoXoyiS~ra~ 6 r ~  xarahap~&vsra~ an6 u 6 p ~ a  CSa- 

r o ~ . ~ u r 6  ano6i6era~ orqv rrapouaia up~arahh~x&v RE- 

p~oxJv,6or~ avriatpocpa ro uiye8oc rqc pocpou~~ivqc 

uypaoiag va alzosshsi yitpo rou pa9po6 upuarahh~u6- 

tqrag.C~ aupcpwvia ho~n6v ye r ~ g  epyaaisc TWV Baker 

et a1 
18 

K ~ L  Wittbecker ct a1 ,OL U ~ ~ L G T ~ ~ ~ E V E C  

araEisc 6oyig,i~ou npouahoOvra~ an6 napsp@ohfi oyxw- 

+v ur~onaraosar Jv , suvooljv rilv uy poatorr~n6rqra rwv 
i~ohuap~6iwv. 
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auuwwvia p~ ra avor~pwlano6i6&ra~ arov 6yuo tou 

rrh~up~uo6 unoucctaot&rq KaL arqv napouaia rou Gawru- 

hiou,nou ~uvoo6v rqv npooneXao~~6snra uopiov 6Satos. 

0 6 q y ~ i  ae rrhipn 6~6.huon rqc e v u 6 a r ~ ~ ~ v ~ c  6ouis. 
2 6 

OL Kawasaki,Sekita u a ~  Kanou U E ~ E T O ~ V  q v  U Y P O ~ X O ~ L -  
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x a r ~ u 9 C v ~ r a ~  a~ h ~ y 6 r ~ p 0  G E U ~ E U ~ ~ V E C  S ~ ~ E L G  ~0cpi- 
oswc,hdyw aup~D&g rqc nap~uI3dfic tou 

2 2 

-Crqv spirq n~p~oxfi,q noadrqra rou pocpou&vou 66a- 

roe a u c & v ~ ~  oquavr~w& uaL aur6 ano6i6~ra~ as nohu- 

structure) sou nohu~~poC~,aXh& ouunep~qipovra~ axs- 

66v aav va ~ u p i a ~ o v r a ~  a€ uypi uat&oraaq. 

piXov ou&6wv rwv nohuau~6iov naL us ro E V ~ E X ~ ~ E V O  noXuuop~a- 

utjc cpuo~uic pocpfioewc uaL u&h~ora r6rtou 11 27 ,as avahoy ia PE 
rqv ~ p y a ~ i a  rou ~ u l l  24 yLa ra nporeihtxci u6p~a. 

MLa o~otquar~ufi u~hkrq TOU unxav~opob po~fia~oc uypaaiac 

an6 ypauu~xi nohuauid~a napouo~6.Couv OL Puffr naL Sebenda 

2 8  .Avacpipovra~ ra ~Efic: 



WE P c i o ~  r q v  xAaoo tx i  c p y a o i a  r o v  Zimm x a t  Lundberg 
29 nou op icouv  r q  "ouv&prqaq a u o a w p ~ 6 o ~ o ~ "  ( c l u -  

s t e r i n g  f u n c t i o n )  G .  / V  oc E E ~ c :  
11 1 

G I 1  = To "ohoxhfipoua ougowpc6osoc" ( c l u s t e r  i n t e g r a l ) .  

a = H e v c p y 6 r q r a  r o u  pocpouukvou a u o r a r t x o 6 .  
1 

u1 = To xhciolla 6yxou r o u  potgou&~ou a u a r a r ~ x o r j .  

q  ~ E i h t E q  ~ i v a t  raxutc i rq  UE rqv'  E ~ ( P & V L O ~  ( p a ~ v o u 6 -  

vov T P L X O E L ~ D ~ ~  ~ u ~ n u u v ~ o ~ o ~  27 . EVGE t x r  tx& a v a c p k p ~ r a t  

6 r t  q ~ c i o q  y t a  oum&pl-;uoq rou.  6 6 a r o c  ~ i v a t  u ~ y i o r q  
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(sorption center) (@h. uaL E ~ i p a  1 ' )  .E& ayvoqi3ei 

Nar'apxfiv q n~pinrwoq T ~ L X O E L ~ O ~ S  quunuuvcbu~oc TO 

uivrpo aur6 pnop~i va nhqpog€i,or?') S~puoupaoia rou 

nEpLp&hhovro~,an6 ptxp~ 3 u 6 p ~ a  66aroc.'~va ~ 6 p ~ o  

o u v 6 k ~ r a ~  WE 660 6sopo6~ ubpoy6vou u~saE6 rov 660 

uap~ovuhiov.To 6600 aut6 anotski to "or~v& ouvbs- 

~ E U ~ V O  66wpW(firmly bound water).And rqv &hhq nhsu- 

p&,66o au6pq p 6 p ~ a  66arog nap~MXihhovta~ urn 60wj, 

pkoo 6E~pcb~ u6poy6vou(8pa6oq TOV unapx6vrov uaL axq- 

uar~up6g vtov),p~taE6 uapf3ovuhiov uaL a u ~ 6 ~ w & v  u- 

Gpoy6vwv.To 66wp aur6 uarar&oosra~ arqv n~pintwaq 

rou "~ahapci o u v 6 ~ 6 ~ ~ < v o u  CGaroc" (loosely bound 

water). 

y) CE npdruna aui6~a,ota nphta ot&6~a.rqs pocp~osos,u- 

nootqpic~ta~ 6-c~ to 66wp 6sop~6sra~ uupiog wtaE6 

rwv uap@ovuXiov.A~v 6 y ~ v e  6pw5 6uvar6 va GLEUUPLVL- 

oi%i,~civ to ~n~~tp6oScto 66wp 6 ~ o p s 6 ~ r a ~  1~,1sraE6 rov 

CO naL NH i oto oEuy6vo rou 66ato5 nou ~ X E L  fi6q PO- 

cpq8si.n&vro5 unoarqpiC~ra~ 6se uar'apxiv TO povouo- 

p~aub orpcbpa 66aros auE6.v~~ tov a p ~ 9 ~ 6  twv 6~auo- 

p~aucbv U U V G ~ ~ E ~ V  TOU n0hup~~06g(avr~nhaot~uoTtoiqoq 
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H avwrtpo ~pyaffia tov Puffr uat Sebenda anoreh~i a n ~ ~ i o  

nvawop&c nohhhv u~rayev~o-c~pwv ~ p y a a ~ h v  PE 96ua rnv uypo- 

ouoirtw6tnra twv nohuap~G~u&v U ~ L U & V . A U T ~ , ~ L ~ T L ~ ~ ~ O T E ~ V E L  

tva O U Y U E N P L ~ ~ V O  uqxav~au6 P O W ~ ~ G E O ~  KOU E T ~ E U T E ~ V E T ~ L ~  

NUS& U T & ~ L ~ , ~ ~ X P L  Q ~ L V O U ~ V O V  T P L X O E L ~ O ~ S  U U ~ ~ U H V ~ ~ E W S .  

Mta ~vGtacp6pouoa 69n sou cpa~vou&vou rnc uypoauon~n6rqras 
TOW noXuap~Giov,p~ tucpnnn aro nylon G,napouo~&~ouv naL 

OL Sflrakis uaL Rogers 32 . ~va@6povra~ ra ~€66: 
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38 B )  Ctqv n~p~nsoofj tou nylon 6,6 ,o Starkweather 

unoarqpic~~ 6 r ~  q a-~~r&rrtwaq,irou ~ X E L  KCLL rq PE- 

yah6r~pq T E ~ W A D ~ L U ~ ~  oquaoia l6ll7 , ~ E t a r o n i ~ ~ r a ~  W- 

X ~ L  8 0 • ‹ C  oro n ~ 6 i o  r ~ u h v  tqc U X E T L U ~ ~ ~  uypauiae,~vh 

oro ~ n i n ~ 6 0  TWV 3 5 %  ouuninrs~ PE rq S~p~oupaaia rou 

n ~ p ~ ~ ~ h h o v r o ~ . ~ p & y ~ a r ~ ~ i x c , ~  unoorqp~xS~i an6 rov 

I<ettle 3 4  61-L q oxioq T - n6oooto6 pocpoupivou u- 
'3 

6aros ~ i v a ~  ypa~y~nfi,uixp~ noaooro6 2% ua9hc uaL 

6vw rou 4%,~vh p~raE6 2 uaL 4% TO T G ~ a t q p ~ i r a ~  
9 

0 ~ ~ 6 6 ~  ora9~p6.0 i6~oc ~peuvq-cfis unoorqpic~~ au6- 

1.t~ 6 r ~  pbvo ro orsvci ouv6~6~yivo 66wq ~ u 9 6 v ~ r a ~  y La 

rq y~iooq rou T ,Spa6ovras T L ~  U~LUT&PEVE~ G L ~ U O -  
4 

p~auis buv6io~~c.~vriS~ra,ro xahapci a b v 6 ~ 6 ~ ~ i v o  

66wp GEV OUPPET~XEL otn u~ioaq TOU T u a ~  ~ 6 ~ 0  UE 
S' ud~qA& noooor& uypaoiac ta nohupop~axa orphpara 66a- 

roe E~~PEXOUV TOV U~~LU-C&ILEVO E ~ E ~ S E P O  X&PO PE a6- 

E ~ a q  tov G~ayop~axhv anoot&o~wv,nou 0 6 q y ~ i  KaL E&- 

XL OE wiooq TOU T (n~Bh. uaL ~ p y a ~ i a  rwv Puffr et a128, 
g 

y ) CE ~ a ~ q h c c  S ~ p w o ~ p a a i , ~ ~  ,uar&r~p~c a66 rqv rr~p~oxrj 

tqc a - ~ ~ r a n r 6 o ~ o ~ , r o  pocpo6~~vo 66mp ~ i v a ~  6uvar6 

va 6p&0~~,6r~d~'fi6~l ~ X E L  avacp~pS~i,~?x~ oav avs~nha- 

or~)tono~qtfi~:T600 o Starkweather 38 - ,Y ~a sqv m p i -  
nrooq rou nylon 6,6 ,600 waL OL Perepechko uaL Ya- 

kovenko 35 ,yLa rqv nspintoan tou nylon 6 G L ~ ~ L -  

orhvouv WLa a6cqoq rou Guvap~uo6 uirpou G~atufio~wg 

(G') .EEiyqoq orq auyn~p~cpopci auri Givouv OL 

Perepechko uaL Yakovenko,rqv EET\~: CE nylon 6,nou 

LXEL ~ ~ O P P O V ~ O E L  uypaoia uaL UE S~ppoupaoi~c uarh- 



y 6 v o u - u ~ r a E 6  rwv oEuy6vov sov uapBovuhiov uaL rwv 

a p ~ 6 ~ u G v  u6poy6vov. 

SUMMARY 

THE INFLUENCE OF MATER ON POLYAMIDE STRUCTURES 

Constantine D.Papaspyrides 
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Polyamides comprise polymeric materials of commercial importance. The 
subje'ct of their interrelations with water severely affects both 
industrial production and end-products engineering design. In this paper 
it is attempted to classify relevant literature material so that the 
effect of water can be predicted in terms of typical structural chara- 
cteristics of the polyamide type considered. 
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INTRODUCTION 

In the course of our current in te res t  in the photochemistry and bio- 

logical ac t iv i ty  of dialkylsubstituted 4~-~~razole-l,2-dioxides, we inve- 

s t igated e f f ic ien t  routes towards the synthesis of these heterocyclesly2. 

There ex is t  a number of reports on the synthesis of pyrazole-1,2-di- 

oxides. These include nitrosation of a,8-unsaturated ~ x i m e s ~ - ~ ,  nuclear 

oxidation of the pyrazole ring8" and oxidative cycl isation of 1,3-di - 
oximesl' ''-l2. Most of these methods lead to  it-oxides having an 0x0- , 
oxime- or halo-group a t  the 4-position of the pyrazole nucleus i e  a 

functionality with an appreciable interference in the electronic struc- 

ture of the ring. 

In contrast there are only a few known 4H-pyrazole-l,2-dioxides di- 

alkylated a t  the 4-position and these have been prepared by the oxidati - 
1,lO. ve cycl i sation of the corresponding 1,3-dioximes with lead(1V)acetate . 

However, th i s  reaction resulted in low yields of the desired 1,2-dioxides 

ranging from 11-25%, along with a number of side-products. 



RESULTS AND DISCUSSION 

In the course of our attempts to  optimize the reaction conditions and 

the yields of the target  heterocycles ( 4 ) ,  we found that  a commercially 

available sodium hypochlorite solution proved to be a vastly superior re- 

agent for  the oxidative cyclisation of ( 2 ) .  The 'use of th i s  oxidant i s  

advantageous in that  i t  requires simple and mild conditions, easy work-up 

and gives rather respectable yields of (4)  (Table I ) .  The low cost of the 

reagent adds t o  the synthetic value of the method. This widely used re- 
agent has also been found very effect ive in the synthesis of 1,2-benziso- 

13 xazole 2-oxides . 

TABLE I 

Compound R' R' R3 Yield % 

No ( r e f .  ) 

4aa Me ' Me Me 50 

--. 
d ~ o t  reported previously 
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Accordingly, a number of fu l ly  substituted 1,3-dioximes ( 2 )  were oxi- 

dized to  ( 4 ) .  A commonly formed side-product of the oxidation of the di- 

oximes ( 2 )  was t h e i r  precursor 1,3-diketones ( l ) ,  an indication that  ( 2 )  

suffer  part ial  hydrolysis during the reaction as expected. 

. A plausible reaction pathway tha t  portrays the oxidative cyc l~sa t ion  

of ( 2 )  i s  delineated in Scheme 1. A transient green 1-olouration of the 

reaction mixture may be indicative of a nitroso-oxime intermediate (3)  

which subsequently undergoes cycl i s a t i  on and dehydrcichlori nation to  ( 4 )  . 
The only isomer tha t  was i s r~ la ted  during the preparation of the di- 

oximes and obviously undergoes the oxidative cyclisation has the l E ,  3E 

configuration. This was determined according to an e a r l ~ e r  report14. I n  

any case from a consideration of the proposed oxidation pathway (Scheme 

l ) ,  i t  seems l ikely tha t  the configuration of the dioximes ( 2 )  i s  unimpor- 

tan t .  

CC- 

SCHEME 1 



EXPERIMENTAL 

M.p .,S were obtained on a Kofler hot-stage apparatus.  I .r. spectra  

were t x e n  on a Perkic-Elmer 297 spectrophotometer. 'H n.m.r. spectra  

were taken on a Varian Associates A-60A ins$rument with te t ramethyls i lane 

as  an in ternal  standard. Mass spectra  were obtained on a Hitachi-Perkin- 

Elmer RMU-6L spectrometer and elemental analyses on a Perkin-Elmer B Ana- 

lyse r .  

Preparation of  pyrazoZe-1,2-dioddes f 4 )  

To the dioxime ( 1  mol) external ly  cooled i n  ice-water, a solut ion of 

sodium hypochlori t e  (commercia grade; 5% Cl2, 3 mol) was slowly added 

w i t h  vigorous s t i r r i n g .  After addition was complete, the  s t i r r i n g  conti - 
nued f o r  24 h ,  allowing t o  warm t o  room temperature. The reaction mixture 

was extracted with chloroform, the  ex t rac t s  were dried over sodium su l fa -  

t e  and evaporated and the residue was e luted through a s i l i c a  gel column 

w i t h  petroleum ether-e thylaceta te  10:l .  Evaporation of the e luen t  gave 

the pyrazole-1,2-dioxides ( 4 )  (Table I ) .  

This was obtained as  a white c r y s t a l l i n e  s o l i d  and was r e c r y s t a l l i -  

zed from a chloroform-petroleum e ther  mixture; m.p. 136-137 'C; vmx 

(nu jo l )  : 1650 (C=N) , 1300 (=Ni 0-) cm-'; aH (CDC13) 1.30 (SHY S ) ,  2.03 

(6H, S ) ;  m/z 156 ( M T ,  140 (M+-0),  126 (M+-NO). (Found: C ,  53.7; H ,  7.3; 

N ,  17.9; C7H12N202 requires C ,  53.8; H ,  7.3; N, 17.9).  

The analogues (4b) - (4 f )  were iden t i f i ed  by comparison of t h e i r  spe- 

ctroscopic and analyt ical  data w i t h  those ieported previously1'12. The 

unreacted dioximes and the  parent diketones were e luted f i r s t .  

SUMMARY 

A simple and e f f i c i e n t  method f o r  the synthesis of 4H-dialkylated 
pyrazole-1,2-dioxides i s  described. This involves ttie oxidative cycl i  - 
sat ion of 1,3-dioximes with sodi um hypochlorite. 
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INTRODUCTION 

Cisplatin, 1, (cis-diaminedichloroplatinum-11), is used today as anticanser 

agent2. The fact that it has no selectivity against various tissues3 and the 
dose-related, cummulative and only partialy reversible renal toxicity% are 

the more serious disadvantageous of 1. 

There is evidence that the presence of a hydrophyli$ sugar-moiety on 

the ligand, may degrease the toxicity of the drug. On the other hand, the 
importance of the receptor binding ability (RBA), of several ligants has also 
been reported3y6. 
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Having the  above in mind, a catechol derivative, as" well as, a steroidal 

one (namely, 3,4-methylendioxy-benzaldehyde, 2a, and 3-methoxy-estrone, 

2b), were chosen in order to demonstrate our methodology of producing 
1,2 diamines and the related cis-Pt complexes, having a combination 
concerning hydrophilisity and possible RBA properties. 

The synthetic strategy was the followkg : 

1) Introduction of the selected substituent into C-5 of an 1-0- 
acetyl-pentopyranulose. 

2) Transformation of the C-substituted pentopyranulose to an open-. 
chained 1,2-diarninodeoxypentitol. 

3) Coniplexation of the latter compound with K2PtC14. 

CHEMISTRY 

Introduction of a substituent to a sugar moiety by carbon-qbon bond 
formation, may be considered as a difficult task. That is why we have 
decided to construct the sugar sceleton upon a carbonyl group by using the 
well known rearengement of 2-furfury1 alcohols to 2 ~ - ~ ~ r a n - 3 ( 6 ~ ) - o n e s 7 .  
Accordingly, aldehyde 2a and ketone 2b were treated with 2-furyl-lithium 

yielding the corresponding furfuryl alcohols 3a and 3b which by subsequent 
oxidation with m-CPBA rearenged to the anomeric mixture of 6-hydroxy-2- 
(3,4-methylenedioxypheny1)-2H-pyran-3(6H (yield 65%, two steps, mp 
119-200C), 4a and 17&24-epoxy-24-hydroxy-19,21-dinorchola-l,3,5(10),22- 

tetraene-20-one8, (yield 62%, two steps, mp 191-20C), 4b, respectively. 

Acetylation of alcohols 4a and 4b in benzene at room temperature for 
4h (acetic anhydride, sodium acetate), gave as major product the a-anomer 

of Sa, which was purified by column chromkography using hexane-AcOEt 
1 3  as the eluant (yield 76%, mp 99-100oC, 1~ NMR: anomeric proton at 
6.4 ppm, Jvickd=3.5, Jdylic'O) while the a-anomer of hexenulose 5b was 

purified by crystalization from acetone (yield 85%, mp 169-7WC, 1~ NMR: 
homeric proton 6.6 ppm, Jvicinal=3.2, JdyliC=O) . 
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Addition of the azide anion upon 5a and 5b under conditions of 
stereoelectronic controlg, (three-fold excess of sodium azide, in a mixture 

of THF:water:acetic acid 3:l:l at room temperature for 6h) and in situ 
reduction10 of the carbony1 group with NaBH4 at WC, yielded 

predominately l-0-acetyl-2-amino-2,3-dideoxy-5-(3,4- 
methylenedioxypheny1)-a-DL-ribo-pentopyraose 6% which was purified by 

column chromatography with hexane:AcOEt 1:l as the eluant and crystalized 

from methanol-water (yield 70%, mp 127-~OC,~H NMR: H-1=5.6ppm, 
J1~=3.2Nz ; H-S= 5.3ppm, 5 ,4= 7.8Hz) and 24-acetyloxy-22-azido- 

17~,24-epoxy-20-hydroxy-19~1-dinorchola-l,3~(lO)-tden, 6b, which was 
purified after three recrystallizations from Ac0Et:hexane (yield 63%, mp 
198•‹C, dec; IH NMR: ano-c proton at 5.9 ppm, J=2.9Hz), respactively. 
The IH NMR assignment of the above products were in agreement with 

analogous conipoundsll9l2 confirming the equatorial orientation of all but 
the anomeric substituents. 

Treatment of the above acetates (6% 6b) with a dilute methanolic 
solution of NaOH (MeOH/NaOH 0.1N 41) afforted the pentital 7a (from 
6a) and tetrital 7b (from 6b), which were identified spectroscopically13. The 
latter aldehydes, 6a and 6b, were coverted in situ to the oximes 8 s  
(colorless oil, yield 81%) and 8b (crystals from AcOEt:hexane, mp 305OC, 
&c; yield 83%), by stirring the reaction mixture for 1h at 4WC with an 
excess of H2NOH.HC1, while the pH was maintained at 4.5 with the 

addition of sodium acetate. Catalytic hydrogenation of 8a and 8b at 45 PSI 
with Pt02, using a 2N HC1 solution in MeOWEtOH as the 'reaction 

sdlvent, yielded the hydrochloric salts of the coresponting 12-diamines: 9a : 
1,2-diamino- 1,2,3-trideoxy-5-(3,4-methylenediox~henyl)-5R,S-dbito1e (yield 

85%, mp 11240C) and 9b : 12-diamino-1,2,3-trideoxy-4-(17~-hydroxy- 
19,21-dinorcholan-1,3,5(10)-trieny1)-erythrhl, (yield 71%, mp 3290C, dec). 
The later salts were both crystalized from ethanol-ether. 

Finally the cis-h complex of diarnine 9a was prepared by stirring 9a 
with a two-fold excess of K2PtC4. in water, at room temperature. The 

rate of complexation was followed by monitoring the pH of the reaction , 
which was maintained at 6.5 by addition of 0.1N NaOH solutionl4. The 
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precipitate was recrystalized from DMFIether. The characteristic doublet at 
315cm-1 of the IR spectra of compound 10 confirmed the cis orientation of 
the ligants. 

SUMMARY 

The synthesis of C-substituted 12-diaminopolyols via 2H-pyran- 
3(6H)-ones, is presented. Estrone and catechol were chosen as the C- 
ligants, in order to produce. cis-Pt complexes, having a combination 
concerning hydrophilicity and possible RBA properties. 

The Griniard douplmg of the selected ligand with furyl-U and the 
subsequent oxidative rearengement of the furan to a pyran ring are the key 
steps of this general synthetic route to C-substituted aminodeoxypolyols. 

Key Words : furfuryl alcohol, 2H-pyran-3(6H)-one, 2,3,6-trideoxy-2-amino- 
gluco-hexopyranose, 1,2-aminodeoypolyol, cis-Pt complexes, estrone, 
catechol, anti-cancer compounds. 

IIEPIAHYH 

IIPOIONTA AI10 QOYPANIA VII. ZYNQETIKH IIOPEIA IIPOZ W- 
YIIOKATEXTHMENEZ AMINO-AEOXY-IIOAYOAFCZ KAI 
XYMIIAOKOIIOIHXH AYTS2N ME AEYKOXPYZO. 

Ztqv naeovaa eeyaaia xaeow&Leta~ pia xoeeia a i w e e a ~ ~  mpcMxov 
hevxo~~6oov p 2)3~0xazaat&t~~ ophGec p xreawi ~nav6zqta U W ~ E ~ L ;  
o g ~ ~ v ~ x o b s  r n o b ~ ~ i ~  (RBA). X T L ~  ophGe~ a v ~ &  &EL xeoaze€lei q avo~xzq 
aAvaiGa ~ ~ 6 5  v6azaveeaxa pe ~ ~ 6 x 0  tqv a6E~pq zqs v S ~ q ~ A ~ x 6 t q t a ~  z& 
T E ~ L X O ~ )  O V ~ ~ C ~ ~ X O V .  A ~ ( P ~ T E Q E ~  OL ~~EATL~UELS,  ( ~ T O X E ~ W  E ~ U T Z W T ~  
~ E Q C ~ X E W T L X ~ ~ S  XaL TqS toE~x6tqta~ JCOV Z U Q O W L ~ ~ E L  TO aVTi~tol~0 
avr;~xapav~xb cpaemco (Cisplatin). 

H csuv8mxfl xoeeia eiva~ q : 
1) E~aaywyfi zov xveav~xov Gaxzvhiov azqv n a e ~ o w h o ~  tcrv 

uc~Aeypkvov moxataazatq. 
2) neoa0~jxq 1,4 HN3 atqv xaeccrcavo Cvoaq xaL petateoxfi z q ~  azqv 

o&pq tov a v o ~ x t o ~  avahbyov (xoAv6hq). 
3) Avaywyq zov N-0@8ov XQOS ap~vo@Gc~ xaL avpchoxo-xoiqaq 

amBv pe h~w6xevao. 
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INTRODUCTION 

The phosphoramidothioates ions have not been studied thoroughly, al- 
1 though appeared to be biologically active . Little work has also been do- 

ne concerning the N,N'-diphenylphosphorodiamidothioate ion N,N'-DPDAT al- 

though this compound has been known in the form of its ammonium or sodium 

salts since 1900. This coordination capacity has not been examinedandthe 
studies on his chemical behaviour as ligand are limited. Only the prep&= 

rations of'some phosphorodiamidate2-3 and dial kyldithiophosphate comple- 

xes with various metal ions have bekn reported4-8. Moreover, the crystal 

structures of the complexes of Hg(I1) with the ligands ( E ~ O ) ~ P S N H C S N H P ~ ~  
and E~~P(O)NHP(O)(OP~)~'~ have also been evaluated. Hitherto, it has 
been 'I-" the synthesis of some transition metal complexes of phosphora- 

midothioate and phosphorod ia rn ido th ioa te  ligands, and the thermal proper- 

ties of some N,N'-DPDAT complexes with Zn, Cd, Hg by applying TG and DTA 

techniquesT3. In order to complete the work on phosp'horamidothioate l i -  

gands the primary interest .was focused the transition <metal complexes of 

the N,N'-DPDAT ion. 

This paper describe the preparation of nine complexes of N,N'-DPDAT 

ligand with various trakition and non-transition metals. Their IR, elec- 

tronic spectra and the magnetic susceptibility measurements are also di- 

scussed in terms of the structures proposed. 
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EXPERIMETNAL 

a. PhysieaZ measurements 

Infrared spect ra  were recorded in the 4000-250 cm" region with KBr 

d i s c s ,  on a Perkin-Elmer 467 spectrophotometer. Electronic spect ra  were 

obtained with a Perkin-Elmer Hitachi 200 and with a Cary 17DX spect ro-  

photometer in so l id  s t a t e  a s  Uujol mulls. The determination of C , H , N  was 

performed on a Perkin-Elmer 240 elemental analyser.  The metal determina- 

t i o n s  were done by methods out1 ine e l  sewhere14-15. Magnetic suscept ib i  - 
l i t i e s  were measured a t  room temperature using an Alpha S c i e n t i f i c  Inc. 

Model 6001 balance and with H ~ ~ c o ( N ~ s ) ~ ~  a s  reference.  Values of the  mo- 

ments obtained a t  room temperature were correc ted  f o r  diamagnetism. The 
16 values f o r  Pascal's constants  were taken from Figgis and Lewis . 

b. Preparation of the compZexes 

The l  igand was prepared a s  described elsewhere17-18. The following 

method was employed f o r  the  preparation of the  complexes : 

To a solut ion containing 2 mm01 of hydrated metal chlor ide  in 20 m1 

of ethanol , N,N'-DPDAT ammonium s a l t  (4,4 mm01 ), was added dissolved in 

water (20 m1 ). The addi t ion  took place slowly and unde.r continuous mag- 

n e t i c  s t i r r i n g ( 2 h )  a t  room temperature. In the  case  of t r i v a l e n t  metals 

6,6 mm01 of the  l igand was used. During the  mixing of the  two so lu t ions  

a colored o r  white ( i n  the  case  of Pb(I1) and Sn(I1)  complexes) precipi -  

t a t e  was formed. In order  t o  complete the  p rec ip i t a t ion  of the  complexes, 

ethanol (40 ml) was added t o  the  mother l i qu id .  The p r e c i p i t a t e  was f i l -  

te red  c f f ,  washed with ethanol and d i i ed  i n  vaccuo above P205 f o r  48h. 

RESULTS AND DISCUSSION 

The react ion of the  N,N'-DPDAT ammonium s a l t  with the  hydrated metal 

s a l t s  r ead i ly  gives colored o r  white compounds of the  general formulae 

ML2(H20)x and ML3(H20)x. The new compounds were obtained in good y i e l d s  

and found t o  be hydrated, a s  showed the elemental ana lys i s  and IR da ta ,  

amorphous s o l i d s ,  i so lub le  in  water and common organic so lven t s , the  l a t -  

t e r  suggesting polymeric s t ruc tu res .  

They a r e  soluble  in concentrated aqueous solut ion of N,N'-DPDAT am- 

monium s a l t  forming anionic complexes which unfortunately have not been 

s tudied with the  known methods19. The ana ly t i ca l  da ta  a s  we11 a s  the  most 

re levant  absorption bands in the  IR spect ra  a r e  shown in Table I. Band 
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assignements were based on the  data  reported f o r  phosphorodiamidate sa- 

l  t ~ ~ ~ - ~ ~ .  The broad bands near ,3400-3500 cm-' a s  well a s  those around 

800 cm-' and 320 cm-' suggest The presence of   at er'^-^^. The bands in 

the  1150-1010 cm-' and 610-550 cm-' regions a r e  a t t r i b u t e d  t o  v(P-0) and 

v(P-S) s t r e t ch ing  v ib ra t ions ,  respect ivel  y20-21. They a r e  s h i f t e d  a t  30- 

40 cm-' t o  lower frequencies from those of the  f r e e  l  igand. This i s  an 

indicat ion t h a t  the  coordination occurs via the  s u l f u r  and oxygen atoms 

which in the  phosphoramidates ions a r e  more potent ia l  coordinate s i t e s  

than the  nitrogen g n '  another hand in a previous study 11 

CND012 ca lcu la t ions  on phosphoramidothioate and phosphorodiamidothioate 

l igands  indicated  t h a t  coordination through the  nitrogen atoms cannot be 

excluded in  the  case of the  polymeric ,s t ructures ,  because the  l i g a t i o n  

through s u l f u r  and oxygen atoms causes redelocal iza t ion of the  e l e c t r o r  

densi ty  on the  l igand. The bands in  the  480-430 and 380-340 cm-' regions 

a r e  a t t r i b u t e d  to'v(M-0) and v(M-S) s t r e t ch ing  v ib ra t ions  respect ively .  

, The s o l i d  s t a t e  magnetic moments and the  e l e c t r o n i c  spec t ra l  da ta  of 

the  inves t igated  compounds a r e  given in Table 11. The-electronic spectrum 

of the  compound I' i s  typica l  of the  octahedral  V(II1)  complexes and 
3 having two bands due t o  spin-allowed t r a n s i t i o n s  3 ~ l g ( ~ ) +  TIg (F)  and 

3~ ( F ) + ~ T , ~ ( F ) .  The f i r s t  t r a n s i t i o n  occurs a t  16900 cm-' i t  was calcu- 
2 9 

l a t ed  t h a t  10 Dq i s  a t  21125 cm-'. However our assignment i s  debetable 

s ince  the  ground s t a t e  3~ ( F )  i s  perturbed by configuration in t e rac t ion  
3 2 7 1 g 

with TIg (P)  . 
The e l ec t ron ic  spectrum of complex I1  supports t h e  proposed octahed- 

r a l  s t r u c t u r e  around C r ( I I 1 )  ca t ion ,  exh ib i t ing  two bands which were as-  

signed t o  vl  4~ (F)c4A (F)  and v2 4 ~ 1 g ( ~ ) + 4 ~ 2 g ( ~ )  t r a n s i t i o n s .  I t s  pa- 
2 9 2 s' 

rameters 10 Dq, B and were determined i n  a s imi l a r  manner with t h a t  

of the  previous complex. The magnetic moment of t h i s  complex i s  3.8 BM 

cons i s t en t  with an octahedral formulation.  The e l e c t r o n i c  spect ra  of the  

I11 and IV a r e  c h a r a c t e r i s t i c  of t h e i r  octahedral geometry, t h e i r  high- 

spin character  r e s u l t s  in ueff  values ca.5.9 BM. The two absorptionbands 
4 of the  V ,  were a t t r ibu tedz8  t o  v2 4 ~ 1 ( ~ ) +  A2(F) and v3 4 ~ 1 ( ~ ) + - 4 ~ 2 ( ~ )  

t rans i t ions , .  These assignments y i e l d  the  values 10 Dq, B ,  13, in  .Tab le  

11, which a r e  in good agreement with those of known t e t r ahedra l  and pse- 

udotetrahedral  Co(I1) complexes. Moreover, t he  value of peff f o r  V (4,60 

B M )  i s  in the  range predicted by FiggisZ9 f o r  Co(I1) compounds having 

t e t r ahedra l  s t r u c t u r e .  The spec t ra l  and magnetic data  of the  compound V1 
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3 -1 
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a r e  cons i s t en t  with a t e t r ahedra l  s t r u c t u r e  around Ni ( I1 )  cation30. The 

spectrum of the  V1 l o o k s  q u i t e  s imi l a r  t o  t h a t  of ~ i ~ l f - ,  i t s  s t r u c t u r e  

was es tabl ished as  t e t r ahedra l  long ago, allowing us t o  t e n t a t i v e l y  pro- 

pose t h a t  both compounds may have a s imi la r  s t ruc tu res .  In p a r t i c u l a r ,  

t he  high magnetic moment, ueff  3.6, which was found f p r  the  complex V1 

i s  in the  range predicted by ~ i g g i s ~ '  f o r  Ni (1 I )  in t e t r ahedra l  surroun- 

dings. This suggests t h a t  the  V1 has a t e t r ahedra l  s t r u c t u r e  and the  va- 

lue of i t s  magnetic moment l i e s  a t  the  low end of the  range observed 

3.4-4.0 B M )  f o r  te t rahedra l  Ni (11) compounds. The low moment f o r  this 

Ni (11) complex i s  probably due t o  a d i s t o r t i o n  from a s t r i c t l y  te t rahed-  

r a l  s t r u c t u r e .  The e l ec t ron ic  spect ra  of the  V11 cons i s t s  of a broad 
2 2 band a t  14.8 k K  which i s  a t t r i b u t e d  t o  the  t r a n s i t i o n  T + E another 

29 g 
band a t  22.2 k K  a t t r i b u t e d  t o  CT t r a n s i t i o n s .  The low ueff  value of the  

compound V11 suggests t h a t  t h i s  compound i s  ratherpo1ymeri.c than monome- 

r i c .  The compounds V111 and IX a r e  white and exh ib i t  bands only in  the  

UV region a t  38.5, 33.1 and 43.0 kK a t t r i b u t a b l e  t o  the  n*w t r a n s i t i o n s  

F ina l ly ,  a l l  the  experimental data of the  inves t igated  compounds allowed 

us t o  suggest t h a t  a l l  the  compounds a re  probably polymeric and i s  ten- 

t a t i v e l  y proposed a pseudooctahe&-a1 s t r u c t u r e ,  f o r  the  I  , I I , I I I  ,IV,VIII 

and IX whereas the  V and V1 may have a te t rahedra l  one. For the  complex 

V11 an octahedral e longate  square planar configuration i s  possible.0wing 
\ 

t o  i n s o l u b i l i t y  of a l l  complexes we have been unable t o  grow s u i t a b l e  

c r y s t a l s  f o r  x-ray study. The posi t ion  of the  N,N'-DPDAT l i g a ~ i d  in  the  

spectrochemical s e r i e s  r e l a t i v e  t o  o the r  l igands f o r  the  t e t r ahedra l  co- 

b a l t ( I 1 )  complex i s  a s  follows : 

I t  can be seen in t h i s  spectrochemical se r i e s32  t h a t  the  10 Dq value of 

N,N'-DPDAT, places i t  below water,  whereas the  835 values give the  f o l -  

lowing nephelauxetic s e r i e s .  

CN.-<N , N  '-DPDAT<H20<F-<C1 -<Br- 

The 035 values a r e  ind ica t ive  of a weak metal-ligand covalency: 

SUMMARY 

A new family of metal complexes of N,N'-diphenylphosphorodiamidothi- 

o i c  (N,N'-DPDAT) ion with t r a n s i t i o n  and non t r a n s i t i o n  metals has been 

synthesized and character ized on the  bas is  of t h e i r  elemental analyses ,  



magnet ic  s u s c e p t i b y l i t y  measurements and s p e c t r a l  ( e l e c t r o n i c  and i n f r a -  

r e d )  d a t a .  All o f  t h e s e  complexes aFe probably polymeric  wifh a s ix -coor -  

d i n a t e  pseudooc tahedra l  s t r u c t u r e  whereas f o r  t h e  iomplexes o f  Co(I1)  and 

N i ( I 1 )  a t e t r a h e d r a l  metal environment  has  been a s s i g n e d .  An o c t a h e d r a l  

e l o n g a t e d  s q u a r e - p l a n a r  s t r u c t u r e  f o r  t h e  Cu( I1)  complex proposed.  Vari-  

ous l i g a n d  f i e l d  and n e p h e l a u x e t i c  pa ramete rs  have a l s o  been e v a l u a t e d .  

tljv0eoq Ka:. M ~ h 6 r q  N , ~ ' - 6 ~ c p a ~ v u h o 6 ~ a p  ~ 6 0 8 ~  ~ocpwocpop L K ~ V  t u p n h 6 ~ w v  

t r q v  napodoa &pvaoCa n a p a o ~ ~ u 6 S o v r a ~  v i a  obpnAo~a  rou  N , N ' - 6 ~ q a ~ v u -  

A o 6 ~ a p ~ 6 0 8 ~ ~ o c p ~ o ~ p o p ~ ~ 0 d  ~ 6 v r o c  P E  p & r a B a r ~ ~ 6  Tat. pq u ~ r a B a s i ~ 6  pErahAa. 

r ~ a  T L C  V E E C  E V ~ U E L S  E v ~ v a v  ~ T O L X E L O ~ E T P L K ~ ~  a v a h 6 o e ~ c ,  p ~ r p f i o ~ ~ c  pavvq- 

T L K ~ C  E T I L ~ E K T L K ~ T ~ T U ~  KUL ~hficp0qoav Ta cp60paKl U T I E ~ ~ ~ ~ O U  K a 8 6 ~  KaL Ta 0- 

~ E K T P O V L K ~  cpdopard roue .  O L  E V ~ O E L C  I O U  C o ( I 1 )  KaL Ni ( 1 1 )  6 x 0 ~ ~  T.&TpU&- 

6~Ll t f i  6 0 ~ 4 ,  TOU C U ( I I )  O K ~ U E ~ P L K ~ ~  TETPUVWVLK& ~ U P C I ~ O P ( P W V ~ V ~  , E V ~  \/La TLC 

U ~ ~ A O L I I E C  n p o r e i v ~ r a ~  pLa n o h u ~ ~ p ~ c  $ & u 6 0 0 ~ r a e 6 p ~ ~ f i  6 0 ~ 4 .  Y n o h o v i a s q ~ a v  

~ n i o r l c  TO 10 Dq a u r b v ,  q nap6perpoc Racah B KaL o v e c p ~ h a u E ~ r ~ ~ 6 c  h6voc B. 
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EINLEITUNG 

Aus der.Reihe der 2-Halogenvinyl-silane sind bisher nur wenige Ver- 

treter bekannt, darunter 2-Chlorvinyl -trichlorsilan und 2-Bromvinyl -tri- 

chlorsilan. In Analogie zu den 2-Halogenethyl-silanen sind beide Verbin- 

dungen in Gegenwart von nucleophilen Reagenzien instabil und daher fiir 

klassische Aufbaureaktionen wenig geeignet. Dies durfte der Grund dafur 

sein, das diese zweifellos interessante Verbindungsklasse wenig untersucht 

wurde. Andererseits sind obengenannte Silane in Anbetracht der vielen Fun- 

k t i ona l i s i e rungsmog l i chke i t en  geradezu eine Herausforderung fur den pra- 

parativ arbeitenden Chemiker. 

In der vor1 iegenden Arbeit wird die Reaktivitat von 2-Bromvinyl-tri- 

chlorsilan untersucht. Es soll gezeigt werden das, bei geeigneter Auswahl 

der Reaktionspartner und Reaktionsbedingungen eine sukzessive Substitution 

der Chloratome am Silicium moglich ist. 

DARSTELLUNG UND EIGENSCHAFTEN VON 2-BROMVINYL-DIMETHYLAMINO-DICHLORSILAN 

UND 2-BROMVINYL-DIMETHYLAMINO-DIMETHYLSILAN . 

Die Titelverbindungen werden ausgehend von 2-Bromvinyl-trichlorsilan 

(2) dargestellt (Schema 1 ). Dieses entsteht zwar in geringen Mengen neben 

I-Bromvinyl-trichlorsilan und Trichlorsilyl-ethin bei der Pyrolyse von 

1,2-~ibromethyl -trichlorsilanl, last sich jedoch aus diesem Gemisch nicht 

auf direktem Wege isolieren. Als Ausweichmoglichkeit bietet sich die Um- 
setzung von 1 mit Aluminiumchlorid an. Die Dehydrohalogenierung liefert 
je nach Reaktionsbedingungen und verwendetem Katalysator 1- oder 2-Brom- 
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vinyl-trichlorsilan. wahrend das I-Isomere bei der Einwirkung aquimolarer 

Mengen Chinol in entsteht, 1 iefert die Umsetzung mit katalytischen Mengen 

wasserfreien Aluminiumchlorids 2-Bromvinyl-trichlorsilan C2). Bei dieser 

komplexen Reaktion entstehen neben geringen Mengen der gewhschten Ver- 
bindung hauptsachlich Nebenprodukte wie C13SiBr und CH2=CHBr. Durch Modi- 

fizierung der Bedingungen des in der Literatur beschriebenen Darstellungs- 

Verfahrens2 konnte die Ausbeute erheb1 ich gesteigert werden (s. experim. 

Teil ). 1 

Schema 1. Darstellung von 2-Bromv iny l -d imethy lamino-d ich lo rs i lan  (3) und 

2-Bromvinyl -dimethylamino-dimethyl silan (4). 

Der Ersatz eines der Chloratome in 2 durch die (C~~)~N-Gruppe er- 

folgt in Anlehnung 

nen bzw. Halogench 

bei -50'~ in Ether 

an Vorschriften uber die Aminolyse von Alkylchlorsila- 

lorsi lar~en~'~. Hierbei wird 2-Bromvinyl -trichlorsilan 

mit zwei Aquivalenten Dimethylamin umgesetft. Es ent- 

steht 3 in guter Ausbeute als farblose, destillierbare, an der Luft 

stark rauchende Flussigkeit, die sich bei langerem Stehen in verschlosse- 

nen Gefasen leicht trubt. Ihre Umsetzung mit Methylmagnesiumchlorid lie- 
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fert in geringer Ausbeute 2-Bromvinyl -dimethylamino-dimethyl si lan (4). 
Diese,an der Luft bestandige Verbindung wird durch fraktionierte Destil- 

lation als wasserklare, angenehm riechende Flussigkeit rein erhalten. Sie 

lost sich ebenso wie 3 gut in den ublichen organischen Solventien. 

Zur Uberprufung der Substituierbarkeit des Bromatoms in 4 bietet 

sich die Umsetzung mit in situ prapariertem Lithiumdimethylamid an. Bei 

Anwendung bekannter Verfahren zur Substitution C-standiger ~ a l o ~ e n a t o m z ' ~  

entsteht in n-Pentan, n-Hexan .oder Benzol als Losungsmittel eine -klare 

F1 ussigkei t vom Siedepunkt 1 2 7 ~ ~ ~  die NMR- und massenspektroskopisch als 

Bis-(dimethy1amino)-dimethylsilan identifiziert wird. Hier macht sich die 

bereits erwahnte Unbestandigkeit der 2-Halogenvinyl -si lane bemerkbar: in 

Gegenwart nucleophiler Reagenzien, katalytischer Menge A1C13 oder bei 

thermischer Belastung reagieren sie unter Abbau des Molekulgerustes im 

-Sinne einer s-Eliminierung. Im konkreten Fall der Verbindung 4 lastsich 

Schema 2. Reaktion von 2-Bromvinyl-dimethylamino-dimethylsi lan (4) mit 
Lithiumdimethylamid, 

der unerwunschte Reaktionsverlauf durch den in Schema 2 wiedergegebenen 

Mechanismus zwanglos erklaren: Das in aquimolarer Menge eingesetzte Lithi- 

umdimethylamid katalysiert zunachst die Spaltungsreaktion (a) und wirkt 

dann im Schritt (b) als Substitutionsreagenz. 
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VERSUCH ZUR DARSTELLUNG VON 2-BROMVINYL-DIMETHYL-CHLORSILAN 

Die Erwartung, 2-Bromvinyl-dimethyl-chlorsilan (8) durch Bromierung 

von Vinyl-dimethyl-chlorsilan und anschliesende HBr-Eliminierung darstel- 

len zu konnen, erfullte sich nicht. Zwar verlauft die von UV-Licht ini- 

tiierte radikalische Addition von Brom an die Vinylgruppe von Vinyl-dime- 

thyl -chlorsilan (7), dessen Behandlung mit katalytischen Mengen A1C13 

nimmt jedoch einen unerwarteten Verlauf :Kurz nach Zugabe des Katalysators 

setzt bei 19~~/125'mbar die Reaktion so heftig ein, das innerhalb-von we- 

nigen Minuten das Ausgangssilan restlos umgesetzt ist und als Produkt ein 

leichtfluchtiges Destillat ubergeht. Dieses gelbliche, leichtsiedende 

(94-103'~) Destillat erweist sich als ein Gemisch der drei Halogensilane 

(CH3)2SiC12, (,CH3)2SiBr2 und (CH3)2SiBrC1. Seine Bildung last sich durch 

weitere Reaktion des vermutlich intermediar gebildeten 8 erklaren (Sche- 

ma 3). Hierbei ist das nach (a) gebildete Silan 8 in Gegenwart von A1C13 

instabil und zerfallt im S,inne einer s-~liminierun~~ in Ethin und 

(CH ) SiBrCl (9) ,  welches nach (C) zu (CH3)2SiBr2 (10) und (CH3)2SiC12 3 2 
(1 1) kommutiert. Diese Uberlegung kann durch NMR-Spektren bestatigt werden. 

Schema 3. Reaktion von 1,2-Dibromethyl-dimethyl-chlorsilan -in Gegenwart 

von Aluminiumchlorid; 



Das .l~-~MR-~pektrum des Reaktionsproduktes zeigt-drei Singuletts, deren 
Intensitat je nach Zusammensetzung des Gemisches variiert. Die Zuordnung 

der Signale erfolgt aufgrund der chemischen Verschiebungen, Die gemesse- 

nen chemische Verschiebungen im Gemisch sind um 0,04 ppm hoher als die 
7 der in der Literatur angegebenen Reinsubstanzen. Weitere Reaktionen an 

2 , 3 , 4 und 7 wurden noch nicht durchgefuhrt. 

Die Zusammensetzung der neu dargestellten Verbindungen wird durch E- 
lementaranalysen bestatigt, die Molmasse durch den Molekulpeak im Massen- 

spektrum bestatigt. Besonders beweiskraftig fur die Anwesenheit der ein- 

zelnen funktionellen Gruppen innerhalb der neuen Verbindungen sind die 

' ~ - N ~ R - ~ ~ e k t r e n  (Tab. I). Die gemessenen Signale stimmen in ihrer Lage und 

Intensitat mit den erwarteten Werten uberein. 

Tab. I : l ~ - ~ ~ ~ - s p e k t r o s k o p i s c h e  Daten der neu dargestellten Verbindungen. 

Chemische Verschiebungen in 6[ppm], Losungsmittel C6D6, Standart intern: 
TMS . 
Verbindung 6 Multipli- rel at. Zuordnung 

zi tat* Intens. 

1 Von besonderem Interresse ist das H-NMR-Spektrum von 2 , in welchem 
zwei miteinander koppelnde Dubletts fur das trans- und das cis-Isomere zu 

sehen sind (Abb. 1).  Aufgrund der unterschiedlichen Kopplungskonstanten 

ist eine eindeutige Zuordnung der einzelnen Signale moglich. Das Mengen- 
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Abb. I : ' H - N M R - S ~ ~ ~ ~ ~ U ~  von cisjtrans-Cl $ii-CH=CHBr 

verhaltnis von cis:trsns hetra~t etwa 1 :3, wie die Integration des Spek- 

trums zeigt; dies ist verstandlich, da die Bildung des cis-Isomeren eine 

ungunstigere Anordnung der groseren Substituenten (SiC1 3 ,  Br) wahrend des 
Ablaufs der Eliminierung voraussetzt. 

EXPERIMENTELLES 

Umsetzungen mit hydrolyseempfindlichen Substanzen werden in trockenen 
Losungsmitteln unter trockenem Stickstoff oder in eine HV-Apparaturdurch- 

1 gefuhrt. 60 MHz- H-NMR-Spektren werden mit einem Spektrometer "Varian T6O" 
in deuterobenzolischer Losu~g mit Tetramethvlsilan als innerem Standart 

registriert. Die Massenspektren werden mit einem Massenspektrometer 311 A 
der Firma Varian-MAT, gekopell t mit dem Datensystem SS 100 aufgenommen. 

Die Ausgangsverbindungen Trichlor-vinylsilan, Dimethyl-vinyl-c~lor- 

Silan, Aluminiumchlorid, Dimethylamin, Methylchlorid und n-Butyl1 ithium 

sind im Handel erhaltlich. 1,2-Dibromethyl-trichlorsilan ist durch Bro- 
1 mierung von Vinyl-trichlorsilan zuganglich . 
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2 2-BromvinyZ-trichZorsiZan 

Abweichend von der Literaturvorschrift wird bei 83OC/30 mbar gearbei- 

tet. Aus 578 g (1,8 mol) 1,2-Dibromethy1.-trichlorsilan, das mit I g fein- 

pulverisiertem Aluminium~hlorid versetzt wird, erhalt man nach einer Re- 

aktionszeit von Ca. 30 Stunden 431 g eines blasgelben, dunnflussigen 
Destillats. Fraktionierung uber eine 40 cm-Vigreaux-Kolonne ergibt 220 g 

(51% d. Th.) des bei 98'~/125 mbar siedenden, farblosen, an der Luft stark 

rauchenden Produkts. 

In einem I 1  -Dreihal skolben mit Ruckfluskuhler, Tropftrichter und KPG- 

Ruhrer werden 82,6 g (0,344 mol) 2-Bromvinyl-trictilorsilan in 450 ml E- 

ther gelost. Zu dieser, mit einem Aceton/Trockeneis-Bad auf -50'~ gekuhl- 

ten Losung wird innerhalb von 30 Minuten eine Losung aus 31,6 g (0,688 

mol ) Dimethylamin und 200 ml des gleichen Losungsmittels langsam getropft 

Nach 2-stundigem Ruhren bei Raumtemperatur wird uber eine Umkehrfrittevom 

festen Dimethylaminhydrochlorid abgetrennt und das Filtrat nach Abdestil- 

lieren des Losungsmittels einer ~akuumdestillation unterworfen. Bei 42'/6 

mbar erhalt man 70 g (81% d. Th. ) des farblosen hydrolyseempFind1 ichen 

Produktes. 

Ana1yse:C gef. 20,12 (ber. 19,29); H 3,40 (3,21); N 5,84 (5,62) 

Zu dem aus 5,6 g (0,23 mol) Magnesium in 150 ml THF hergestellten Me- 

thylmagnesiumchlorid werden wahrend 4 Stunden 24,3 g (0,l mol ) 2-Bromvi- 

nyl -dimethylamino-dichiorsilan getropft. Nach 10-stundigem Ruhren bei Ra- 

umtemperatur wird die Losung durch Umkondensieren von den Magnesiumsalzen 
abgetrennt und THF abdestilliert. Aus dem Ruckstand isoliertnian durch 

Fraktionierung das bei 1 6 0 ~ ~  siedende Produkt in einer Ausbeute von 6 g 
(28% d. Th.). 

Ana1yse:C gef. 34,48 (ber. 34,621; H 6,65 (6,78); N 6,70 (6,73) 

Umsetzung von 2-BromvinyL-dimethyzamino-dimethyZsiZan mit Lithhd-LmethyZ- 

amid 

In einem 250 ml -Dreihalskolben mit Ruckfluskuhler, ~ro~ftrichter, In- 

nenthermometer und Magnetruhrer werden 15 ml (30 mmol) n-Butyllithium in 
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n-Hexan vorgelegt. Bei -1 o•‹C (Methanol [Trockenei s-Bad) wird Dimethy l ami n 

eingeleitet, wobei sich ein Niederschlag von Lithiumdimethylamid bildet. 

Zu dieser Suspension werden langsam 6,2 g (30 mmol ) 2-Bromvinyl -dimethyl- 

amino-dimethylsilan getropft und die Reaktionsmischung 12 Stunden bei Ra- 

umtemperatur geruhrt. Anschliesend werden die festen Anteile durch eine 

Fritte abgesaugt. Aus dem Filtrat isoliert man nach Abdestill ieren des Lo- 

sungsmittels durch Fraktionierung 3,2 g des bereits bekannten Bis(dime- 

thy1amino)-dimethyl si lans: 

1,2-Dibromethy 2-dimethy L-chZorsi Zan 

. 880 g (3 mol ) Brom werden unter kraftigem Ruhren, standiger Wasserkuh- 

lung upd Bestrahlung der Reaktionsmischung mit einer 60 Watt-Lampe langsam 
bei 30•‹C an 450 g (3 mol) Vinyl-dimethyl-chlorsi lan innerhalb 4 Stunden 

addiert. Die Destillation uber eine Fullkorperkolonne bei 94'~/12 mbar er- 

gibt 824 g (88% d. Th.) des farblosen Ols. 25 g des Ausgangssilans werden 

zuruckgewonnen. 

Ana1yse:C gef. 17,00 (ber. 17,13); H 3,32 (3,23) 

2-Bromvinyl-dimethylamino-dichlorsilan (3) und 2-Bromvinyl-dimethyla- 
mino-dimethyl si lan (4) konnen auf dem in Schema I skizzierten Reaktionsweg 
dargestellt werden. Versuche, das C-standige Bromatom in' 4 nucleophil' zu 
substituieren, fuhren zu Produkten, deren Entstehung die Vermutung eines 
s-Eliminierungsmechanismus nahelegt. Ebenfalls im Sinne einer P-Eliminie- 
rung durfte die Umsetzung von 1,2-Dibromethyl-dimethyl-chlorsilan (7) mit 
katalytischen Mengen Xluminiumchlorids verlaufen. Die neu dargestell ten Ver- 
bindungen werden in ihren Eigenschaften charakterisiert sowie ihreStruktur 
mittels Elementaranalysen, NMR- und Massenspektren bestatigt. 

Key words: 2-Bromvinyl-dimethylamino-dichlorocilane 2-bromovinyl-dime- 
thylamino-dimethylsi lane,  1,2-dibromoethyl-dinethylchlorosilane, s-Eli- 
mination, nmr, mass spectra. 

SUMMARY 

NEW 2-HALOGENOVINYL-SILANES - 2-Bromovinyl -dimethylamino-dichlorosi lane 
13) and 2-Bromovinyl -dimethylamino-dimethyl si lane ( 4 )  can be synthesi zed 
according to the Scheme 1. The nucleophilic substitution of the C-bound 
bromine atom in 4 leads to products indicating a B-elimination mecha- 
nism. In the same way could proceed the reaction of 1,2-dibromoethyl-di- 
methyl-chlorosilane (7) with catalytic quantities of aluminum chloride. A 
characterization of the properties and conformation of the structure of 
the new compounds by elemental analysis, nmr and mass spectra was also 
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