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Synthesis of the sealemie form of alkaloid (-)-dipthocarpamine 
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T h e  scalemic ~brm of active alkaloid (-)-dip~hocarpamine was synthesized by asymmet- 
ric oxidation of ,.V..isopropyl-'r with hydrogen peroxide in the pres- 
ence of vanadiunH~',) complexes with chiral ShifFs bases. 
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=-ks pan of  con t inu ing  studies of catalytic asymmetr ic  
oxidation of  prochiral  sulfides, we directed our a t tent ion 
to the synthesis o f  opt ical ly  active alkaloids from the 
plap, t D/pthyctzocarpus stricrus. I The a b m e - m e n t i o n e d  
compounds contain the chiral sulf lw atom il1 the sulfox- 
ide fragment and can be prepared by direct oxidat ion of" 
the corresponding sulfide precursors, z.3 In this connec- 
t ion, it was of  interest to sludy the behavior o f  
t i tanium(iv) 4-5 and vanadium(iv)  6-8 complexes in asym- 
metric oxidation of  poly funct ional  linear sulfides. 

We chose alkaloid ( - ) -d ip thocarpamine (1) '~ as the 
ob ect of investigation and reproduced the synthesis of  
its deoxy analog, vie.., N - i s o p r o p y I - N ' - ( 6 - m e t h y l -  
thiohexyt)urea t2). 3 N u m e r o u s  at tempts to oxidize sat-  
t]de 2 with Bu~OOH in the presence of Ti(OPri)4 and 
L-DIPT  4,5 by varying the react ion conditions were un-  
successful. In all cases, r acemic  alkaloid I was isolated 
along with the starting c o m p o u n d  2. ] 'he chemical  yield 
of  the former was no higher  than 30--35%. Apparent ly ,  
the absence o f  optical  induc t ion  and the low yield of" the 
tmNet sulfoxide 1 are at t r ibutable  to competi t ive c o m -  
plex formation o f  Ti(OPri)4 with the urea fragment of  
sulfide precursor 2.. At the same time, oxidat ion o f  
compound 2 with a 35% hydrogen peroxide solut ion 
catalyzed by' vanadiuml  p,'} complexes  ,a, ith chiral Sch i f f ' s  
bases (L I or  Lz) ~i afforded specimens of  ( - ) - d i p t h o -  
carpamine ( i )  o f  different  opt ical  purities (ee) m differ-  
ent yields. When the react ion was catalyzed by" the 
complex w i th -Sch i f s  base (Dr). which was  prepared.. 
from I.-valinol and 3.5-di-tert-butyl-2qlydroxybenz- 
aldehyde, the ee value of  the resulting sulfoxide was 25% 
llc~ D 2~ - 1 4 . 5 '  (c I. M e O H ) :  lit. datal:  [CtlD20 --58.2~ 
whereas the ee value of  ( - ) - d i p t h o c a r p a m  ne ~1) reached 
45% {[Mt) > - 2 3 . 2 "  (c I. MeOH)} in the react ion 
catalyzed by the vanadium complex  with Schi f f ' s  base 
(L2). which was prepared from L-tert-leucinol and 
3 5-di-tert-butyl-2-hydroxvbenzaldehyde. 

P P - N H - - C - N H ~ s I M e  

0 
2 

H,O~ B u L. . . r /~C H: N, i I ~ f ~  OH 

V(~q ~cac).-] ~ / ' L  oHH Bu' n 

L 1 or L 2 

Pr ' -NH--C-NH ~ ~ / ~ / M e  

o 

1 0 

k l :  R :: Pr': L z R = Bu: 

The I H N M R  spectra of  both synthetic spec imens  of  
alkaloid 1 are identical  to those reported in the litera- 
ture 3, <; 

Therefore ,  using alkaloid ( - ) - d i p t h o c a r p a m i n e  (1) 
as an example,  v,e demonst ra ted  the prospects of  the use 
of  vanadiumllv)  complexes  with chiral Schi f f ' s  bases in 
oxidation o f  polyl imct ional  l inear sulfides. 

Experimental 

The IH NMP, spectra were recorded on a Bruker AC-200 
spectrometer .in CDCI ;  with Me4Si as !he internal standard. 
The optical rolation was measured on a JASCO D[P-3b0 
polarimeter (Japan). Column chromatography was carried out 
on SiO~ (130--270 mesh. Aldrich). TLC was performed on 
Silufol plates: visualization was carried out with iodine vapor 

N- Isopropyl- N" - (6-methylsulfinylhexyl)urea, ( - ) -diptho-  
carpamine (1). N-lsopropyl-N'-(6-methylthiohexyl)urea iZ) z 
(0.2 g, 760 famol) was added to a stirred solution of VO(acac) 2 
(2 rag. 8 ~amoD and the L I or L z ligand 6 112 amot) in CH,C], 
(4 mL) at 20 ~ and then a 35% 1-t20~ solution 175 ~L, 
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950 rmaol) was added. The reaction mixture was stirred for 2 h 
~20 -'C~ and ,rushed with H,O (2 x I m L )  The orgi,mic layer 
was separated, dried with M]gSO4 . and concentrated. The resi- 
due was chromatographed tSiO 2, CH2C12--MeOt-|. 95 : 5). Oxi- 
dation by the complex with the L I iigand afforded 
compound I in a yield of0.19 g (91%t, RtO.2,R ICHCI: -Me()H,  
9: I) ,m.p g7- -q0~  Ref. 1: m.p  li)0--101 ~ lbr the na- 
tur:d atkah~id). Oxidation by ti~e complex witi~ the L z ligand af- 
fi)rded cornpotmd i in a yield of0.14 o {66%). rap. 86--8~ ~C. 
Found 1%): C, 52,87: H. 9.90; N, I 1.01: $, 12.45. CIIH2..tN202S. 
Calculated i%~: C. 53.19: H, 9.74: N, 11.28: S. 12.91. 
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Reactivity of  functional groups toward H + and S iMe3  + ions 
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No corretar was obsep,'ed between the gas-phase basicities of various functional groups 
reward H "~ and SiMon" ions. Differences in the reactivity of fimctional groups studied toward 
$i,Me) -~ ions are smaller than those in the reactivity toward protons. 

Key words: mass spectrometry, chemical ionization, trimethylsilyl cation, basicity. 

Previously, l,z it has been  s h o w n  that the reactivity o f  
StMe;-'- ions in reac t ions  wi th  m o n o - ,  di- ,  and tri-  
ha loa lkanes  is d e t e r m i n e d  by the  bas ic i ty  of  these m o l -  
ecules,  i.e,. by lhe i r  p ro ton  aff ini ty,  3 However ,  s tudies  o f  
c o m p o u n d s  with n i t r o g e n - c o n t a i n i n g  funct ional  groups  
have shown 4 that  tile bas ic i t ies  o f  these c o m p o u n d s  
toward H '  and SiMe3 -~ ions do  not  correla te  ( this  has 
been  conf i rmed  by q u a n t u n ~ - c h e m i c a l  calculat ions) ,  

Th i s  work was carr ied out  in a con t i nua t i on  o f  
compara t i ve  studies of  tile reac t iv i ty  of  various func-  
t ional  groups toward H ~ and SiMe3 ~ ions. 

Experimental 

Mass spectra were recorded on a Kratos MS-N) mass 
spectrometer (enemy of ionizing electrons 200 eV, temperature 
of the ion source 150 ~ The reagent gas pressure (0.2 Tort) 
was kept constant with the use of an external manometer 
mounted on the mint system. Tetmmethylsilane (Merck9 of 

99.7% purity was used in the experiments. Equimolar mixtures 
of compounds under study were introduced through a heated 
direct inlet system. 

Results and Discussion 

The  mass spect ra  o f  all c o m p o u n d s  in the  mix tures  
s tud ied  con ta in  on ly  the  peaks o f  a d d u c t - i o n s  [ M -  
SiMe3] +. For  e q u i m o l a r  mix tures ,  the rat io of  in tens i t ies  
o f  the  ion peaks, [M I ' $ i M e 3 + ] / [ M  2 " S i M e 3 ~ ] ,  is the 
equi l ib r ium cons t an t  (g~q) o f  t h e  tr imethylsi[yl  ion t r ans -  

fer react ion,  z 

[M '  "SiMe3] ~ + M 2 K ~ ,  [M2 .S iMe3 l  + + M '  

We m e a s u r e d  the  ra te  c o n s t a n t s  for  r e a c t i o n s  

( I ) - - ( I  I). 
"File results o b t a i n e d  in th is  work and  ill o u r  previous  

s tudies  z -4  made  it possible  to es tabl ish the  fol lowing 
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