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Abs t rac t  - The 5-alkaxymethyl-  and 5-alkylthiamethyliroxazoles 

undergo e x c l u s i v e  l a t e r a l  l i t h i a t i o n  a t  t h e  C-5 "ethylene, t h e  

products  r e a c t i n g  sepa ra te l y  v i t h  methyl  i od i de ,  d imethy l  

d i s u l f i d e ,  and carbon d i o x i d e  t o  g i v e  a f t e r  work up t h e  respec t i ve  

Sa-a lkaxyethy l  , 51-alkylthioethyl , t h e  mixed ace ta l ,  t h e  t h i o -  

a c e t a l .  t h e  o - a l k o x y  a c i d  and t h e  a - t h i o a l k o x y  a c i d  o f  t h e  

i s o ~ a z o l e s .  Th i s  r e a c t i o n  can be repeated t o  g i v e  t h e  mixed o r t h o  

es te r ,  t h e  t h i o  o r t h a  e s t e r ,  t h e  m i x e d - - k e t a l  ac i d ,  and t h e  mixed 

- t h i o k e t a l  ac i d .  Th i s  method prov ides  a very  conven ient  r ou te  t o  

t h e s e  c l asses  o f  canpounds. The 5-dialkylaminmethylisoxazole i s  

l i t h i d t e d  a t  the  C-4 p o s i t i o n .  

The preceding paper descr ibes  t h e  p repa ra t i on  o f  va r i ous  5-a1 koxynethy l - ,  5-a1 k y l  th iomethy l - .  and 

5-d imethy laminmethy l isoxazaler .  Our s t u d i e s  on t h e  l i t h i a t i o n  o f  t h e r e  canpounds us ing  n - b u t y l -  

l i t h i u m  as reagent ,  are descr ibed i n  t h i s  p u b l i c a t i o n .  Th i s  work, which i s  a fo l low-up t o  o u r  

p rev i ous  research i n  t h i s  cmplements  t h e  s t u d i e s  o f  Gainer and co-uorker r  on t h e  3- and 

3 .4-subst i tu ted  5 -me thy l i soxam le r .  4 

An e a r l i e r  p u b l i c a t i o n  by  Bowden and ca-worker r  r epo r t ed  t h a t  t h e  l i t h i a t i o n  of 3-methoxy-5- 

m e t h y l i r o x a r o l e  v i t h  n - b u t y l l i t h i u m  gave a m i x t u r e  o f  t h e  4 - l i t h i o -  and 5 - l i t h i m e t h y l i r o x a z o l e r  i n  

a r a t i o  of 17 :83.~  There r e s u l t s  were exp la ined by  t h e  f o rma t i on  o f  t h e  canplexes, 1, and 2, which 

d i r e c t  t h e  l i t h i a t i o n  t o  t h e  ad jacent  r i t e s ,  r e s u l t i n g  i n  t h e  observed m i x t u r e  o f  p roducts .  



By cont rast ,  3.5-dimethylisoxazole, 3-phenyl-5-methyliroxarole, and other  5-methyl isoxazoler 

subs t i t u ted  a t  C-3 or C-4 by groups t h a t  do not  canplex w i t h  b u t y l l i t h i u n ,  undergo exclurive l a t e r a l  

l i t h i a t i o n  a t  the C-5 methyl g r o u ~ ~ ' ~ - ~ ,  the reac t i on  being d i rec ted  by the formation o f  the 

in termediate complex, 2. 

Gainer and to-workers found t h a t  3-hydroxymethyl-5-.ethylisaxazole, s, i s  l i t h i a t e d  exc lus i ve l y  a t  

t he  C-5 methyl group 165%) on treatment w i t h  two equiva lents  o f  - n - b ~ t y l l i t h i u m . ~  By cont rast ,  

3-methaxmethyl-5-methylisoxazole, $, and 3-dinethylaminomethyl-5-methyl isoxazole, 4c, w i t h  n- - - 
b u t y l l i t h i m  gave a mix ture o f  the C-4 r i n g  metalated and C-3 l a t e r a l  ne ta la ted  There 

R = O H  
9 = OCH, 

= NlCH,I, 

r e s u l t s  can again be explained by format ion o f  an i n i t i a l  complex between the b u t y l l i t h i u m  and the 

appropr ia te  heteroatom on the C-3 s u b r t i t u e n t  1.35 i n  i), o r  the  isoxazole oxygen (as i n  L) .  Greater 

s e l e c t i v i t y  i n  the l i t h i a t i o n  i s  reported w i t h  the use o f  l i t h i u m  di isopropylamide, when exclusive 
l a t e r a l  l i t h i a t i o n  o f  the C-5 methyl group o f  $ and occurr.%o-ordinat ion o f  t h i s  reagent w i t h  

heteroatoms doer not  occur, ro t h a t  the r i t e  o f  l i t h i a t i o n  i s  e n t i r e l y  dependent on the " a c i d i t y "  of 

t he  p r o t ~ n . ~  

E x c l w i w  l a t e r a l  l i t h i a t i o n  o f  the C-5 methyl group occurs w i t h  3.5-dimethyl-4-dimethylaminomethyl- 

4 isoxazole (h igh  y i e l d ) ,  and 3,5-dimethyl-4-hydroxflethylisoxarole ( l ow  y i e l d )  . 
The l i t h i a t i o n  o f  the 5-methoxymethylisoxazoles, 5 IR = CH3 or 2.6-dichlorophenyl,  XR' = 0CH31 and 

the  5-methy l th imethy l i roxazoles,  5 (R = CH o r  2.6-dichlorophenyl, X R ~  = SCH I, w i t h  n - b u t y l l i t h i m  
3 3 - 

proceeds smoothly and i n  h igh  y i e l d s  t o  the 5 -1 i th iomethy l  cmpaundr, 6 IR = CH and 2,6-dichloro- 
3 

Phenyl , XR = OCH and SCH and R' = L i )  , which reac t  w i t h  methyl iod ide t o  g i ve  the Su-methoxy o r  
3 3' 

Su-methylthioethylisoxazoler, 5,  I R  = CH and 2.6-dichlorophenyl, xR1 = OCH and SCH3, and R Z  = 
3 3 

CH ); w i t h  d ime thy ld i ru l f i de  t o  g i ve  the 5-mixed acetals, 5 IR = CH and 2.6-dichlorophenyl, xR1 = 3 3 

OCH and SCH and R' = SCH31, or 5- th ioace ta l r ,  6 IR = CH3 and 2,6-dichlorophenyl,  xR1 = R~ = 3 3' 

SCH I; and w i t h  carbon d iox ide  t o  g i ve  the iraxazole-5 -methoxyacetic acids, 6 ,  I R  = CH3 and 3 - 
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Z,6-dichlorophenyl ,  XR' = 0CH3, R' = CODHI and t h e  i soxa ro l e -5  - r ne thy l t h i aace t i c  ac i ds ,  5,  (R = CH3 

and 2.6-dichlorophenyl ,  X R ~  = SCH3, R2 = COOHI. Table 1 s m n a r i z e r  t h e  data  on t h e  canpounds made. 

\ 
XR' 

7 . 

Table  1 

No. R 

- 

6 a  CH3 

6b CH3 

6c  CH3 

6 6  CH3 

6e DCP 

6 f  DCP 

6 9  DCP 

6h DCP 

6 i  OCP 

6 j  OCP 

6k DCP 

R 2 

- 
COOH 

CH3 

SCH3 

COOH 

CH3 

CH3 

CH2$ 

0CH3 

COOH 

COOH 

SCHl 

bpoC1mn Y i e l d  p r  spectrum, 60 MHz (COCl3I 
% 

C&C12). 

2.13Lr,3H,SCH31; ~ . ~ ~ ( ~ , J = ~ . O H Z , ~ H , C H ~ ~ P ~ I ;  4.20 

(t,J~8.0Hr,CHJH2PhI; 6 .10(s , lH,=EI ;  7.22-7.38(a, 

8H.C H CL and C g 5 1 .  
&3 2 

2.02ir,3H,SCHl); 3.881s,3H,0CH11; 5.65is,lH,fi); 

6 . 3 8 ( s , l ~ , = y I ;  7.40(r,3H,C&C12). 

5,97(r,lH,*Ph); 6 .0Oi r , lH ,=EI ;  7.07-7.431m,8H, 

C6!3C12 and C6t15); 9.68Is.lH.COyI. 

2.32is,3H,SCH I; S.lOls,lH,CH CHI; 6.77(s,lH,=CH); 
-3 

7.65(~,3H,C&l~Cl~); 10.13(broad s , l H , C O ~ I .  

2.23ir,6H,SCH31; 5.07(s,lH,CH(SCH3121; 6 .36 i r , lH ,  

=CH); - 7.37(s,3H.C&C12). 



Th i s  p roce r r  o f  l i t h i a t i o n  fo l lowed by r e a c t i o n  w i t h  methyl  i od i de ,  dirnethyl  d i s u l f i d e  or carbon 

d i o x i d e  can be repeated w i t h  cmpaunds, 6, t o  produce cmpounds, - 7, (R = CH or 2 . 6 - d i c h l ~ r o p h e n ~ l ,  3 

XR' = 0CH3 or SCH3, R2 and R3 can be t h e  same o r  d i f f e r e n t  and each can be CH3 or SCH3 o r  COOHI. 

Table 2 s m a r i z e s  t h e  da ta  on t h e  cmpounds prepared. 

Table 2 

\ 
XR' 

NO R xu1 R' R~ bp'clnm Y i e l d  p r  spectrum 60 MHz (COCI~I 
% 

7a CH3 SCH3 CH3 CH3 48-52lC.2 70 1.68(s,6H,CCH31; 1.98(r,3H,SCH31; 2.25(s,3H, 

s 3 1 ;  5.98Lr,lH,=CHl. 

7b CH3 SCH3 SCH3 SCH3 109-11010.4 78 2 . 2 0 ( ~ , 9 H , S C ~ ~ l ;  2.32ir,3H,CH31; 6 .27 i r , lH ,  

=CHI. - 
7c CH3 SCH3 SCH3 COOH mp 112-113 65 2.13(r,6H,SCH31; 2.30ir,3H,CH31; 6.43(s,lH, 

=CHI; - 8.48ibroad s , l H , C O ~ l .  

7d  DCP 0CH3 SCH3 SCH3 np 100-102 77 2 . 0 3 L ~ , 6 H , S ~ ~ l ;  3.57(s,3H,0CH3I; 6.50(s,lH, 

=CHI; - 7.43(s,3H,C&I3Cl2I. 

7e DCP SCH3 CH3 COOH mp 155-157 95 2 . 0 3 ( ~ , 3 H , C ~ ~ I ;  Z.ZO~S,~H,SCH~I; 6.62(5,1H, 

=CHI; - 7.47(s,3H,C&i3Cl21. 

7f  DCP SCH3 0CH3 COOH mp 140-141 89 2.03Ls,3H,SCH31; 3.48is,3H,0tX31; 6.73(s, lH, 

=CHI; - 7.60(s,3H,C&I3Cl21; 8.20(broad s,lH, 

COE). 

79 OCP SCH3 SCH3 SCH3 '159-170 I 84 2.20(s,9H.SCH31; 6.43Ls,lH,=CHl; 7.37ir.3H, 

0.08 C&C121. 

7h OCP SCH3 SCH3 COOH rnp 127-128 92 2.18Lr,6H,SCH31; 6 . 5 8 ( s , l H , = ~ l ;  7.4Oir,3H, 

C&C121; 9 .57(5 ,1H,CO~) .  

+Kugelrohr d i s t i l l a t i o n .  A i r  ba th  temperature. 

Th i s  method i s  p a r t i c u l a r l y  useful  f o r  p repa r i ng  the  iroxarale-5-thioacetalr, t h e  i r oxazo le -5 r -  

methoxyacet ic  ac i ds ,  t h e  i soxa ro l e -5  -me thy l t h i oace t i c  ac ids ,  and t h e  1soxarole-5-orthothioerters. 

The process a l s o  can be u t i l i r e d  t o  prepare  the  unknown i s o x a r o l e  mixed a c e t a l r ,  6, [ i n  which xR1 - 

and R2 can each rep resen t  a d i f f e r e n t  t h i o  f u n c t i o n  LSR and SR'), o r  can rep resen t  an ox0 and a t h i o  

f unc t i on   OR^ and ~ ~ ~ 1 1 ,  and i r o x a r o l e  mixed o r t ho  es te r s ,  1, [ i n  which XRI, R2 and R3 can each 

rep resen t  a d i f f e r e n t  t h i a  f u n c t i o n  (SR, SR1 and SR21, or can rep resen t  an 0x0 and t h i o  f unc t i ons  

(OR, SR l a n d  8 ~ ~ 1 1 .  The scope and l i m i t a t i o n  o f  t h e  method have n o t  been f u l l y  s tud ied.  

I n  t h e  case o f  3-~2,6-dichlorophenyll-5-dimethylminanethyliroxazole, 8 ,  l i t h i a t i o n  occur red 

e x c l u s i v e l y  a t  t h e  C-4 p o s i t i o n ,  There was no evidence f o r  t h e  f onna t i on  o f  the  5? - l i t h i ome thy l  

cmpound. React ion o f  t h e  l i t h i a - d e r i v a t i v e  v i t h  carbon d i o x i d e  gave 9 LR = COOHI, w h i l e  t rea tment  
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o f  t h e  l i t h i a - c m p o u n d  w i t h  methyl  i o d i d e  gave 9 ( R  = CH3), mixed w i t h  t h e  quart-ammonilon i od i de ,  

10. - 

There i s  thus  a cons ide rab le  d i f f e r e n c e  i n  t h e  e f f e c t  o f  t h e  -0CH and -SCH groups when cmpa red  t o  3 3 

t h e  -N(CH3)2 mo ie t y  i n  t h e  5 - s u b s t i t u t e d  rnethy l isoxazo les .  The observed r e s u l t s  c a n  be exp la i ned  by 

c o o r d i n a t i o n  o f  t h e  _ ? - b u t y l l i t h i u n  w i t h  t h e  r i n g  oxygen o f  compounds - 5 ( X R ~  = 0CH3 o r  SCH31 

p r e d m i n a t i n g  and d i r e c t i n g  r e a c t i o n  t o  t h e  So-pos i t ion .  Also, t h e  51-protons are probab ly  the  most  

n - b u t y l l i t h i m  ~ i t h  t h e  C-5 NICH I f u n c t i o n  would appear t o  predominate and d i r e c t  l i t h i a t i o n  t o  - 3 2 

the  C-4 p o s i t i o n .  

EXPERIMENTAL 

Representa t ive  examples a r e  descr ibed.  M e l t i n g  p o i n t s  were taken on a Thomas Hoover "UniMelt"  

c a p i l l a r y  m e l t i n g  p o i n t  appara tus ,  and are uncor rec ted.  P m t  spec t ra  were  run on a Var ian  EM360 

rpec t rane te r .  El m e n t a l  analyses o f  a l l  cmpoundr  w e r e  w i t h i n  accepted l e v e l  r .  

3-Methy l -5-b is imethy l  th ia )methy l  i saxaza le ,  6c  

n - B u t y l l i t h i u m  1128 rnl o f  a 1.6 molar s o l u t i o n  i n  n-hexane, 0.205 mole) w a r  added dropwise under a - 

n i t r o g e n  abnorphere, t o  a r t i r r e d  s o l u t i o n  o f  3-methy l -5-methy l th imethy l isoxaro le  128.6 g, 0.2 

mole) i n  d r y  THF (250 m l l ,  coo led  i n  a d r y  ice-acetone bath, t h e  r e a c t i o n  temperature be ing kept  

below -6S°C. The r e a c t i o n  m i x t u r e  war  r t i r r e d  f o r  an a d d i t i o n a l  hour a t  about -70°C, and a s o l u t i o n  

o f  d i m e t h y l d i s u l f i d e  122.6 g, 0.24 mole) i n  THF (250 m l l  added a t  such a r a t e  as  t o  ma in ta i n  the 

t e m p e r a t u r e  be low -65'C. The r e a c t i o n  m i x t u r e  w a s  s t i r r e d  a t  a b o u t  -70'C f o r  1 h and t h e  

temperature then a l lowed t o  r i s e .  The r e a c t i o n  m i x t u r e  was r t i r r e d  a t  ambient temperature ove rn i gh t  

and the  THF then removed on a r o t a r y  evapora tor .  The s o l i d  r es i due  was shanen w i t h  e t h e r  (500 m l l  

and w a t e r .  The e t h e r  l a y e r  w a s  washed w i r h  w a t e r ,  t h e n  b r i n e ,  d r i e d  (MgS04),  f i l t e r e d  and 

concentrated. D i s t i l l a t i o n  gave a f r a c t i o n ,  25.5 g,  bp 114-116°C/0.7 mn, which c r y s t a l l i z e d  from 

hexane as a wh i t e  s o l i d ,  23.4 g ( 62%l ,  mp 40-41°C. 



3-(2.6-Dich1orophenyl)iroxazole-50-phenoxyacetic acid, 6 i .  

n - B u t y l l i t h i m  (23.45 ml of a  1.6 molar so lu t i on  i n  n-hexane, 0.0375 mole) was added dropvise, under - 

a ni t rogen atmosphere, t o  a s t i r r e d  r o l u t i o n  of 3-(2.6-dichloropheny1)-5-phenoxymethyliroxazole (10 

g, 0.0312 mole) i n  d ry  THF (100 m l ) ,  cooled i n  a dry ice-acetone bath, the reac t i on  temperature 

being kept  below -70'C. The reac t i on  mix ture war s t i r r e d  fo r  an addi t ional  hour a t  -7O0C, and then 

poured onto an excess  of crushed d ry  i ce ,  a f t e r  which the s t i r r e d  m ix tu re  war allowed t o  warn t o  

room temperature. The r e s u l t i n g  s o l u t i o n  was concentrated, e ther  added an6 t he  r e s u l t i n g  l i t h i u n  

s a l t  f i l t w e d .  The r e s u l t i n g  cake w a s  disso lved i n  water and e thy l  acetate and a c i d i f i e d  w i t h  

concentrated hydrochlor ic  acid, and the l aye rs  separated. The aqueous laye r  was ext racted w i th  

e thy l  acetate and the combined organic l aye rs  d r i e d  o v e r  MgS04, f i l t e r e d  and concentrated. The 

residue war  c r y s t a l l i z e d  from carbon te t rach lo r ide  t o  g i ve  9.7 g (85%) of whi te  c r y s t a l s ,  mp 

45-47'C. 

3-Methy l -5- t r i~methy l th io lmethy l isoxazole,  7b. 

o -Bu ty l l i t h ium (313 ml o f  a 1.6 molar r o l u t i o n  i n  >-hexme, 0.5 mole) was added dropwire, under a - 

ni t rogen atmosphere, t o  a s t i r r e d  so lu t i on  of 3-methyl-5-bis(methy1thia)methyliraxazole 194.66 g, 

0.5 mole) i n  dry THF (500 n l l ,  cooled i n  a d ry  ice-acetone bath, the reac t i on  temperature being kept  

below -65°C. The reac t i on  mix ture w a r  s t i r r e d  f o r  an add i t i ona l  hour a t  about -70°C, and a so lu t i on  

o f  d i rnethy ld isu l f ide (55 m1, 0.6 mole) i n  THF (500 ml l  added. The reac t i on  m ix tu re  was s t i r r e d  a t  

-70°C f o r  a f u r t h e r  30 n in ,  then al lowed t o  reach ambient tmpera tu re  and s t i r r e d  fa r  3  h. The 

so lu t ion was concentrated on a r o t a r y  evaporator and d isso lved i n  ether ( 1  l i t r e ) ,  washed w i t h  water 

( th ree  t i m e r ) ,  d r i e d  iMgS04), and concentrated. The res idue war d i s t i l l e d  under reduced pressure 

g i v ing  91.6 g (78%) of an o i l ,  bp 109-110'C/0.4 mn. 

3-~2,6-0ichlorophenyl)isoxa2ole-5u-methoxy-5~-thiomethyl-5-acetic acid, 7 f .  

n -Bu ty l l i t h ium ( 9  m l  o f  a 1.6 molar s o l u t i o n  i n  2-hexane, 0.014 mole) war added dropwise, under a - 

ni t rogen atmosphere, t o  a s t i r r e d  s o l u t i o n  of 3-(Z,6-dichlorophenylI-5n-methaxy-5-methy1thimethyl- 

i ~ ~ x a z o l e  (3.95 g, 0.013 mole1 i n  d ry  THF (35 m l l ,  cooled i n  a d ry  ice-acetone bath, the r e a c t i o n  

tmperd tu re  being kept  below -70°C. The reac t i on  mix ture was s t i r r e d  f o r  30 n i n  a t  -75'C, and then 

s t i r r e d  w i t h  e x c e s s  o f  crushed d r y  i c e .  The r e a c t i o n  m i x t u r e  was a l l o w e d  t o  w a r m  t o  room 

tmpera tu re ,  and the  r e r u l t i n g  ye l l ow  r o l u t i o n  concentrated. The residue war  taken up i n  water and 

ext racted w i t h  e ther  ( tw ice ) .  The aqueous laye r  was coaled i n  an ice-bath, layered w i t h  e thy l  

acetate, and then a c i d i f i e d  w i t h  conc .  hydrochlor ic  acid. The laye rs  were separated and the aqueous 

laye r  ext racted again w i t h  e thy l  acetate. The combined e thy l  acetate l aye rs  were d r ied  (MgS041, 

f i l t e r e d ,  and c o n c e n t r a t e d  t o  g i v e  4 g 189%) o f  a p a l e  Y e l l o w  s o l i d ,  mp 140-141'C ( w i t h  gas 

evo lu t i on ) .  
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3-12.6-Dichlorophenyl I -5 - (d imethy laminomethy l )  i r oxaza le -4 - ca rbaxy l i c  ac i d ,  9, IR = COOHI 

n - B u t y l l i t h i u m  i n  hexane 13 ml of a 2.1 rnolar s o l u t i o n ,  6.3 m o l e )  war added dropwise t o  a s t i r r e d  - 
s o l u t i o n  o f  3- (2,6-dichlorophenyl)-4-(dimethylaminmethyllisoxa~ole (1.63 g, 6  m o l e 1  i n  d r y  THF (20 

m i l ,  under a n i t r o g e n  atmosphere and a t  a t m p e r a t u r e  o f  -70'C. The r e a c t i o n  m i x t u r e  was s t i r r e d  an 

a d d i t i o n a l  40 m in  a t  -70°C, and carbon d i o x i d e  then bubbled th rough t h e  dark  r e d  s o l u t i o n .  The 

C O ~ O U P  changed t o  l i g h t  y e l l o w .  The c o o l i n g  b a t h  was removed and t h e  r e a c t i o n  m ix tu re  s t i r r e d  u n t i l  

i t  a t t a i n e d  roam temperature. On concen t ra t i on .  a ye l l ow  foam r e s u l t e d .  Th i s  foam war  taken up i n  

i c e  water  and ex t r ac ted  t w i c e  w i t h  e t h e r .  The water l a y e r  was concen t ra ted  t o  about 10 ml,  coo led  

i n  an i c e - b a t h  and a c i d i f i e d  t o  a pH 6.5 w i t h  hyd roch lo r i c  ac i d .  The r e s u l t i n g  wh i t e  r o l i d  wa r  

f i l t e r e d ,  washed w i t h  e t h e r  and d r i e d  ove rn i gh t  t o  g i v e  1.35 g  (71%) o f  t h e  des i r ed  canpound, mp 

228-230'C dec; pnr (DMSOd61 spectrum: 6 2.45(~,6H,N(C!~)~), 4.301r,ZH,CL2N), 7.50(5,3H, 

C  H  C1 I, 1 0 . 3 0 ( s , b r , l H , C ~ I .  There war i n d i c a t i o n  i n  t h e  pllr spectrum o f  the  s i n g l e t  a t  about 
6 3  2  

6 6.30 ICDC131 due t o  t h e  i saxazo le  C-4 p ro ton .  

3-(2,6-Oi~hlorophenyll-5-(dimethylaminonethyli-4-methylisoxazole, 9  IR = CH,) and i t s  methyl  iod ide ,  

10. - 
n - B u t y l l i t h i u m  i n  hexane 13 n l  o f  a 2.1 rnolar s o l u t i o n ,  6.3 m o l e )  was added dropwi re  t o  a s t i r r e d ,  - 

c o l d  (-70'C) s o l u t i o n  o f  3-(Z,6-dichlorophenyl1-4-~dimethylaminmethyl)iroxarole 11.63 g, 6  mnolel  

i n  d r y  THF (20 m l ) ,  under a n i t r o g e n  atmosphere. The r e a c t i o n  m i x t u r e  was s t i r r e d  an a d d i t i o n a l  30 

m in  a t  -TOT ,  and methy l  i o d i d e  ( 1  m l ,  about 15 mmole) added a l l  a t  once, when t h e  t m p e r a t u r e  rose 

t o  -3D°C. The r e a c t i o n  m i x t u r e  war a l lowed t o  w a r n  t o  roam temperature, and s t i r r e d  an a d d i t i o n a l l h  

a t  t h i s  temperature, when a w h i t e  s o l i d  separated. The r e a c t i o n  m i x t u r e  war concent ra ted t o  dryness 

and t hen  r t i r r e d  w e l l  w i t h  e t h e r  (150 mll and water (100 m l i .  The e t h e r  l a y e r  was back ex t r ac ted  

Wi th  water  (2 x 25 m l ) ,  d r i e d  (MgS041, f i l t e r e d  and concent ra ted t o  g i ve  1  g  o f  a  dark co loured o i l .  

D i s t i l l a t i o n  gave 0.85 g  o f  9 (R = CH3) as a p a l e  ye l l ow  o i l ,  bpl30'C/O.Z mn; pmr (COCl31 spectrum: 

6 1.87(s,3H,C4-Cti3), 2 . 3 0 ( ~ , 6 H , N ( C ~ ~ l ~ ) ,  3.65(s,2H,CfI2NI, and 7.40(s,3H,C&Cl2). The i n i t i a l  

aqueous e x t r a c t  was e x t r a c t e d  w i t h  ch l o ro fo rm  (3  x 50 m l l ,  and t h e  c m b i n e d  e x t r a c t s  d r i e d  1MgS04), 

f i l t e r e d  and concent ra ted.  The res i due  was t r i t u r a t e d  w i t h  e the r ,  ana t h e  r e s u l t i n g  w h i t e  s o l i d  

f i l t e r e d  and d r i e d  t o  g i v e  1.2 g  o f  a wh i t e  s o l i d ,  g, mp 198'C ( s i n t e r r l  and m e l t s  a t  206'C; pmr 

( c H ~ o H ~ ~ )  r p e c t r v n :  6 2.131s,3H,C4-C~31, 3.38(5,9H,N-(Cf1331jl, 5.08(s,2H,Cfi2NI, 7.60(s,3H,C&Cl21. 
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