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NEW SYNTHETIC ESTERS OF DELPHISINE AND NEOLINE 
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Bbstmct - Dstpkisine 1-benzoote (31, detpkieins 1-f3,4,5-trimethoxybenaoat~I 

141, detphisins I-(para-nitrobmaoote1 151, detpkisine I-(&o-m~tkoxybsn~oote1 

($1, detphiaine I-lpara-metkozybenzoote1 (71, nsotine 1.14-dibenzoats (101, 

nsotine 1,14-dibsnzoate-8-acetate (111, neotine I-f3,4,5-trimetkosybena0ot8J 

(121, nsntine 1 , 1 4 - d i f e - m s t k ~ z ~ b w e o n t e )  (131, nsotins 143.4.5-trimetkozy- 

bsnaontel-ll-noetate 1141, nsotins I-(pnra-metkoxybsnzoate1 1151, neotina 1,14- 

difm-methozybmaoate) IlSJ, nsotine I,14-dil3,4,5-trimstkorybenaont81 (171, 

neotine I - l ~ - m s t h o x y b m a o a t e J - l 4 - ~ ~ t a t ~  (1.91 rmd nsotins 1,14-di(pam-nitroben- 

zoatel (I#) are new aythetic esters gF detpkisine d neati-e. The pkyoicat and 

spectmt data of these fi.Fteen new compumfs ore given. 

There i s  a  long and Fascinat ing h i s t o r y  o f  the use by var ious c i v i l i z a t i o n s  of species o f  Aconi- 

tun and DsZphiniuw as sources o f  poisons and m e d i c i n a l ~ . l - ~  Various cu l t u res  have used 

Detphiniuw species as ped icu l ic ides .  Thus both  pl inyl  and ~ i o s c o r i d e s 2  noted the ef fect iveness 

of crushed seed preparat ions of t h e  p lan t  Detphinim atopkisagrin L. t o  k i l l  body l i c e .  

Delphinium ext rac ts  have been employedl-6 i n  analgesic balms and also as sedatives, enet ics  and 

anthe lmin t ics .  The use of Detpkinim as ped icu l ic ides  has been shown i n  a  nmber  of cases t o  

be due t o  d i te rpeno id  a l ka lo ids  present i n  the  p lan t .  The pharmacological p roper t ies  o f  d i t e rpe -  

noid a l ka lo ids  inc lude a  broad range of e f f ec t s ,  inc lud ing impairment o f  the  cardiovascular systen 

(hypotension, cardiac arrhythmias), r esp i ra to ry  i n h i b i t i o n ,  muscular paralysis,  and disturbances of 

the  cen t ra l  nervous systm.7 

I n  conrlection w i t h  another pro jec t ,  a  ser ies  o f  synthet ic  es ters  o f  de lpn i s i ne  and neo l ine  was 

- required. This paper records the synthesis and physical  and spect ra l  p roper t ies  of these can- 

oounds. 

Ex t rac t i on  of the  seeds o f  D. staphiaagrio ?., w i t h  l i g r o i n  y i e l d s  an a l ka lo ida l  f r ac t i on  o f  

which delphinine8 i s  the aa jo r  component. The mother l i q u o r s  accuinulated dur ing  the i s o l a t i o n  o f  a  

l a rge  quan t i t y  of de lph in ine furnished an anorphous f rac t i on  from which several a l ka lo ids  have been 

isolated.9-17 I n  t h i s  paper we repo r t  i s o l a t i o n  of de lph is ine  (1) from t h a t  anorphous f r a c t i o n  

by  adopting a  canbinat ion o f  g rad ient  pH separat ionlR and vacuun l i q u i d  chrmatography.19 Del- 

ton  leave frm the Department of Pharinacognosy, Facu l ty  o f  Pharmacy, Rssiut  Un i ve rs i t y ,  Rssiut ,  

Egypt. 
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phis ine (1) and i t s  hyd ro l ys i s  product neo l ine  (8) were e s t e r i f i e d  t o  y i e l d  the  fo l lowing 

new synthet ic  esters:  de lph is ine  1-benzoate ( 3 ) .  delph is ine  1-(3,4,5-trimethoxybenzoate) 

( 4 ) .  d e l p h i s i n e  l - ( p a ~ a - n i t r o b e n z o a t e )  ( 5 ) .  d e l p h i s i n e  1 - ( o r t h o - m e t h o x y b e n z o -  

a t e )  ( 6 ) .  d e l p h i s i n e  1- (para- re thoxybenzoate)  ( 7 ) ,  n e o l i n e  1.14-dibenzoate (10) .  

neo l ine  1.14-dibenzoate-8-acetate (11). neo l ine  1-(3.4.5-trimeth~x~benzoate) (12). neo l ine  

1.14-di(ortko-methoxybenzoate) (13 ) .  n i o l i n e  1- (3 .4 .5 - t r imeth0xybenzoate) -14-acetate  

( 1 4 ) ,  n e o l i n e  1 - ( p a r a - m e t h o x y b e n z o a t e )  ( 1 5 ) ,  , n e o l i n e  1.14-di(para-methoxybenzo- 

a t e )  (16) .  n e o l i n e  1.14-di(3.4.5-trimethoxybenzoate) (17) .  n e o l i n e  1-(pupa-methoxy- 

benzoate)-14-acetate (18) and neo l ine  1 . 1 4 - d i ( p a - n i t r o b e n z o a t e )  (19). 

The mps, o p t i c a l  r o ta t i ons ,  ir, and 13c mr data of these new synthet ic  canpounds are given i n  Tab- 
l e s  1, 2 and 3. 

Table 1. Proper t ies  of Synthet ic Esters 

- - - -- 
Me l t i ng  Po in t  Molecular Laly.5 IR cm-I 

Compound ('C cor.)  Formula (CHC13) OH C-0 C=C 

3 147.5-148.5+ C35H47NOg zero (c,  0.32) - 1730. 1708 1597 

4 194.5-196.5++ C38H53N012 +4.3 (5, 0.41) - 1742, 1725, 1702 1583, 1500 

5' Amorphous C35H46N2011 +8.1 (5, 0.68) - 1735. 1727, 1717 1605 

6 133-134" C36H4gN010 -1.2 (c ,  0.68) - 1730, 1685 1600, 1580 

7 Pmorphous C36H4gN010 -1.6 (5, 0.68) - 1730, 1712, 1705 1603, 1510 

10 Pmorphous C38HqNO8 +33.3 (5, 0.35) 3580, 3500 1718, 1712 1600. 1580 

11 Amorphous C40H49NOg -7.6 (I, 0.43) - 1730, 1724, 1712 1600, 1583 

12 165-167+tt C34H4gN010 t12.0 (5, 0.35) 3510 1704 1590, 1505 

13 Amorphous C40H51N010 +33.9 (5, 0.49) 3510 1712, 1697 1600, 1580 

14 163-165+tt C36H51NOll +44.3 (5, 0.48) 3500 1740, 1710 1587, 1500 

15 Amorphous C32H45N08 t13.5 (5, 0.49) 3400-3460 1705 1605. 1510 

16 Pmorphous C40H51N010 +30.3 (2, 0.49) 3500 1710. 1705 1605, 1510 

17 188.5-190.5+++ C44H5gN044 t15.2 (2. 0.29) 3500 1712 1587. 1502 

18 Amorphous C34HqNOg t49.3 (2, 0.32) 3580 1740, 1710 1605, 1510 

19 119-121' C38H45N3012 t29.0 (2. 0.57) 3580 1725, 1710 1605 

+ c r y s t a l l i z e d  from ether; ++ c r y s t a l l i z e d  from acetone:hexane mixture;  t++ c r y s t a l l i z e d  frm 

ether:hexane mixture; the  n i t r o  group showed a band a t  1526 cm-1 i n  the  i n f ra red .  



Tab le  2 .  13c NMR Chemical S h i f t s  and Assignments for  De lph is ine  Es ters  

Carbon 2 3 -- 4 5 6 7 -- -- 
7 7 . 1  

- - -- 
a and b The assignments may be  interchanged i n  any v e r t i c a l  column. 

See Tab le  3 f o r  meaning of 8, C, D, E ,  F and G .  
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Tab le  3.  1% NMR Chemical S h i f t s  and Assignments f o r  Neo l ine  Es ters  



Table 3. Continued 

Carbon 9-- . 10 11 - 12 13 14 - 15 16 17 18 19 

5 '  - 129.5 129.6 - 133.1 - - 113.7 153.1 s - 130.7 

- 
a and b The assign.nents may be interchanged i n  any v e r t i c a l  column. 

EXPEKIMENTAI 

Mel t ing  po in t s  are corrected and were taken on a Thosas-Kofler hot stage equipped w i th  a microScope 

and a po la r i ze r .  Opt ica l  r o t a t i o n s  were measured on a Perkin-Elmer model 141 polar imeter.  I n f r a -  

red spectra were taken on a Perkin-Elmer model 1420 spectrophotmeter.  1~ and 1% mr spectra were 

recorded on JEOL FT models FX-60 and FX-909 sprc t raneters  i n  CDCl3. Mass spectra were determined 

on a Finnegan guadrupole 3023 instrument. For chranatographic separations on a c h r a n a t o t r o t 1 ~ ~ , 2 ~  

r o t o r s  were coated w i t h  a 1 mn t h i c k  layer  o f  aluminum oxide 60 GF-254 neut ra l  ( type E, EM re-  
agents, cat .  no. 109%); f o r  column, aluminum oxide neut ra l ,  a c t i v i t y  3 (Woelm, cat .  no. 04511) and 

for  vlc19, s i l i c a  gel  HR (EM reagents, ca t .  no. 7744). 

I s o l a t i o n  o f  Oelphis ine (1) from De1phini.n l t a p h i s a g r i a  - About 41.49 g of the  amorphous 

f rac t i on  o f  t h e  mother l i q u o r s  o f  Detpkiniun staphieogria was f rac t i ona ted  i n t o  5 groups by 

grad ient  pH ex t rac t i on l8 .  Group 3 (pH 4.5, 8.319) was chromatograpned (v lc )19 on s i l i c a  ge l .  

E l u t i o n  was perfonned w i t h  hexane-CHClj i n  a manner of increasing p o l a r i t y .  Frac t ions  e lu ted w i t h  

liexane-CHCI~ (60:40) and hexane-CHClj (40:60) were canbined (6.54 g), and c r y s t a l l i z e d  f ran 

acetone-hexane ,mixture several t imes t o  g i ve  5.277 g o f  de lph is ine  (1) .  mp 123-125'C. Delphi- 

s ine was i d e n t i f i e d  by  the  t l c  behavior, mp, mnp, ir, proton and 1%-nmr spectra. 

Acety la t ion  -- o f  Oelphis ine (u - Five  ml of a mix ture  o f  ace t i c  anhydride and p y r i d i n e  (1 : l )  

was added t o  103.6 mg o f  1 and l e f t  overnight.  Twenty-five ml of i ced water was added and the 

react ion  mix ture  was rendered a l ka l i ne  w i t h  NaHC03. The mix ture  was ex t rac ted w i t h  4 

x 25 ml of CHC13. The cotnbined ex t rac t s  were d r i e d  over anhydrous Na2S04 and evaporated in 

vwuo t o  g i ve  i10.0 mg o f  residue which was c r y s t a l l i z e d  from ether t o  g i ve  70 mg of de lpn is ine  

1-acetate (2). mp 147.5-149.5'C. Oelphisine 1-acetate (2) was i d e n t i f i e d  by i t s  t l c  beha-' 

v i o r  and sp, ir, mass, pro ton and l%-nnr spectra. 
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Conversion of Oelphis ine ( 1 ) t o l p h i s i n e  1-Benzoate (3) - Two ml o f  benzoyl ch lo r i de  was .- 
added t o  100 mg o f  1 i n  5 ml o f  p y r i d i n e  and the so lu t i on  was kept i n  r e f r i g e r a t o r  f o r  3 days. 

T h i r t y - f i v e  ml o f  i ced water was added and the reac t i on  mix ture  was rendered a l k a l i n e  w i t h  NaHC03. 

The mix ture  was ex t rac ted w i t h  4 x 30 ml o f  CHC13. The combined ex t rac ts  were d r i ed  over anhydrous 

Na2S04 and evaporated i n  uocuo. The residue was p u r i f i e d  on an alumina r o t o r  of a chromato- 

t r0n2~,21 t o  g i v e  66 mg residue which was c r y s t a l l i z e d  from ether t o  g i ve  45 mg o f  3. For mp, 

ir, and carbon-13 mnr data see tab les  1 and 2; mass: MC, m/z 625(0.02%). 610(0.1%), 566 (M+ -59, 

1.3%). 504 (M' -0COCgH5, 38%). 444(20%), 105 (COC6H5, 93%). 58(55%), 43(100%); l ~ - n m r :  6 1.20 (3H, 

t, J - 7Hz, N-CH2-Ck), 1.98 and 2.02 (3H each, 2, OCOCb), 3.21, 3.27 and 3.30 (3H each, 2, OCb), - 
7.53-7.05 (5H, m). 

Conversion of Delphis ine ( I )  t o  Oelphis ine 1-(3,4,5-Trimethoxybe~zoate) (4 ) ,  Delphis ine 1- 

( p a r a - N i t r o b e n z o a t e )  ( 5 1 ,  D e l p h i s i n e  1-(ortho-Methoxybenzoate) ( 6 ) .  and D e l p h i -  

+-_1-(para-Methoxybenzoate) (7) - Three-hundred ag  of 3,4,5-trimethoxybenzoyl ch lo r i de  

and 0.5 ml of py r i d i ne  was added t o  123 mg o f  1 i n  5 ml of d r y  benzene and the so lu t i on  was 

s t i r r e d  a t  roan temperature f o r  24 h. Then the reac t i on  so lu t i on  was f i l t e r e d  through a m a l l  

colunn of alumina. The f i l t r a t e  was p u r i f i e d  on an alumina r o t o r  o f  a chrmatotron20,21 t o  g ive  

138 mg of residue which was c r y s t a l l i z e d  from acetone-hexane mix ture  t o  g i ve  126 mg o f  4. For 

mp, ir, and carbon-13 rmr data  see tab les  1 and 2; mass: 656 (Mt -59, 0.1%), 596(0.2%), 504 (M+ - 
OCOC6H2 lOCH3)3, 10%). 444(10%3, 212 (a%), 195 (COC6H2(0CH3)3, 51%). 60(18%), 43(100%); l ~ - n m r :  

6 1.14 (3H, t, J = ~ H z ,  N-CH2-C%), 1.93 and 1.97 (3H each, 2,  OCOCb), 3.15, 3.21 and 3.24 (3H 

each, 2,  OCb),  3.85 (9H, 2, 3 x aromatic-OC*), 7.24 (ZH,:). 

The same above procedure was c a r r i e d  out (us ing the corresponding ac id  ch lo r i de  i n  each case) t o  
Prepare (5) (129 mg), (6) (123 mg), and (7) (129 mg) w i t h  c h a r a c t e r i s t i c s  as l i s t e d  

below: 

Delphis ine 1- (para-~ i t robenzoate)  (5 )  - ln-mr: b 1.17 (3H, t, J = 7Hz. N - C H ~ - C ~ ) ,  1.95 

and 1.98 (3H each, 2,  OCOCb), 3.17, 3.24 and 3.26 (3H each, 2, OCb), 7.9-8.52 (4H, m); f o r  ir and - 
13c mr data  see tab les  1 and 2; mass: m/z 611 (M+ -59, 11%), 579(5%), 551(15%1, 504 (M+ 

-0COCgHqN02, 10%). 444(8%), 150(11%), 43(100%). 

Oelph is ine  1-(ortho-~ethoxLybenzoate) (6) - l ~ - n m r :  6 1.12 (3H, t, J = ~ H Z ,  N - c H ~ - c ~ ~ )  

1.96 and 2.00 (3H each, 2, OCOCb), 3.19, 3.25, 3.28 and 3.90 (3H each, s, OCHJ), 7.10-7.97 (4H, - 
m); for  mp, ir and 1% rmr data see tables 1 and 2; mass: m/z 655 (M', 0.01%). 596 (M+ -59, l % ) ,  - 
504 (f@ -0COC6H40CH3, 33%). 444(15%), 152(4%). 135(100%). 43(9%). 

Delphis ine 1-(para-~ethoxybenzoate) (7) - 1 - :  6 1.15 (3H, t-, J = 7Hz. N - C H ~ - ~ b ) ,  

1.94 and 1.98 (3H each, 2,  OCOC%), 3.18, 3.22, 3.25 and 3.82 (3H each, 2, OCb),  6.89 and 7.96 (2H 

each, 3. J = 9H2, J - 2Hz); f o r  i r  and mnr data see tab les  1 and 2; mass: mlz 596 (M+ -59, 
0.4%), 504 (M* -OCOC6H40CH3, 20%). 444(15%), 152(10%), 135(90%), 58(25%), 43(100%). 

Hydro lys is  of Oelphis ine 1 - Hydrolysis of 734 mg of 1 i n  5% methanolic i(0H s o l u t i o n  

gave 610 mg of residue which was c r y s t a l l i z e d  frm ether t o  g ive  578 mg o f  neo l ine  (8). mp 158- 

160'C. Neoline was i d e n t i f i e d  by t l c  behavior and i t s  mp, mnp, ir, pro ton and l3c-nrnr spectra. 



Acety la t ion  o f  Neoline (81  - Five ml o f  a mix ture  of acet ic anhydride and py r i d i ne  (1 : l )  was 

added t o  90 rng o f  8 and l e f t  overnight.  The reac t i on  was worked up t o  g i ve  105 mg of a residue 

which was p u r i f i e d  on an alumina r o t o r  o f  a ch rma to t ron  t o  g ive  101 mg of neo l ine  1,14-diacetate 

(9 ) ;  [a]ZD8 t31.7' (c, 0 . 6 ,  CHC13); i r  (nu jo l ) :  3580-3460 C ~ - ~ ( O H ) ,  1738 and 1728 cm-I (C=O); 

H - n :  6 1.06 (3H. t, J = 7Hz, N-CHZ-C%), 1.99 and 2.00 (3H each, 2,  OC%), 3.20, 3.26 and 3.29 

(3H each, 2, OC%), 4.10 (IH, fi, J1 - lHz, J2 = 7H2, ~ ( 6 ) - @ - I ) ,  4.75 ( lH,  fi, J1 = J2 = 4.5HZ. 

C ( 1 4 ) - p - ~ ) ;  mass: mlz 521 (Mt, 0.1%), 506 (M+ -CH3, 0.4%), 504 (M+ -OH, 0.3%). 490 (M+ -OCH3, 

0.2%), 463(0.5%), 462(1.7%), 85(28%), 71(36%), 58(68%), 43(100%); fo r  13c-nmr data  see t a b l e  3. 

Conversion o f  N e o l i ~ e  (8) t o  Neoline 1.14-Dibenzoate (10) - One ml o f  benzoyl ch lo r i de  was --- 
added t o  76 mg o f  8 i n  2 ml o f  py r i d i ne  and the so lu t i on  was kept i n  r e f r i g e r a t o r  fo r  2 days. 

The react ion  was worked up and the residue was p u r i f i e d  on an alumina r o t o r  of a ~ h r o m a t o t r o n ~ 0 , ~ ~  

t o  g ive  71 mg o f  10. The 1~ nmr: 6 1.22 (3H. t-, J = 7Hz, N-CH2-C%), 3.09, 3.32 and 3.35 (3H 

each, 2, OCb), 7.35-8.13 (IOH, m); fo r  ir and carbon-13 mr data see tables 1 and 3; mass: m/z 630 

l M +  -CH3, 0.02%). 524 (Mt -0COCgH5, 21%). lO5(lOO%), 58(4O%), 45(32%). 

Acety la t ion  of Neoline 1.14-Oibenzoate (10) - Two ml of acety l  ch lo r i de  was added t o  28 mg of 
10 and the r e s u l t i n g  so lu t i on  was s t i r r e d  a t  roan temperature f o r  48 h. The mix ture  was evapo- 

ra ted to  dryness in vaouo, the  residue was t reated w i th  5 ml o f  Na2C03 so lu t i on  and then 

extracted w i th  3 x 10 ml o f  CHC13. The canbined ex t rac t s  were d r i ed  over anhydrous Naps04 and 

evaporated in vacuo t o  g ive  29 mg o f  neo l ine  1,14-dibenzoate-&acetate (11); 1~ nmr: 

6 1.20 (3H, t, J = 7Hz, N-CH2-Cb). 1.36 (3H, 2, OCOCb), 3.20, 3.26 and 3.28 (3H each, 2, OCb), 

7.35-8.12 (10H, m); f o r  ir and carbon-13 nmr data see tab les  1 and 3; mass: mlz 628 (M+ -59, 

0.1%), 566 (M' -0CoC~jH5, 3.3%). 506(3.3%), 105(100%), 58(27%), 43(58%). 

Reaction o f  3,4,5-Trimethoxybenzoyl Ch lor ide  w i t h  Neoline (8)  - Two-hundred ing o f  3.4,s-tr i- 

methoxyhenzoyl ch lo r i de  and 0.5 m l  o f  py r i d i ne  were added t o  82 mg o f  8 i n  10 ml of d r y  benzene 

and the so lu t i on  was s t i r r e d  a t  rootn tenperature f o r  24 h. The reac t i on  was worked up t o  g ive  72 

mg of neo l ine  I-(3,4,5-trimethoxybenzoate) (12) and 23 mg of neo l ine  1,14-di(3.4.5-trimethoxy- 

benzoate) (17) w i t h  cha rac te r i s t i cs  as l i s t e d  below: 

Neoline I-(3,4,5-Tvimethoxybenzoate) (12) - 1~ nnr: 6 1.17 13H, t, J = 7Hz, N-CH2-Cb), 3.27, 

3.30 and 3.31 (3H each, 2, OC%), 3.88 (6H, 2, 2 x aranatic-OCb), 3.90 (3H, 2, aranatic-OCb), 

7.27 ( 2 ~ ,  2 ) ;  f o r  mp, i r  and carbon-13 nmr data see tab les  1 and 3; mass: m/z 420 (Mt 

-OCOCgH2(OCH3)3, 48%), 404(5%), 388(4.8%), 212(13%), 195140%), 71(25%), 58(45%), 45(44%), 43(23%), 

4O(lOO%). 

Neoline 1,14-~i(3,4,5-trimethoxybenzoate) (17) - 1~ nnr: 6 1.21 (3H, t, J = 7Hz, N - C H ? - C ~ ) ,  

3.16, 3.32 and 3.34 (3H each, 2, OCb) 3.89 (12H, 2, 4 x aromatic-OCb), 3.91 (6H, 2, 2 x aranat ic -  

OCb) ,  7.31 (4H, 2 ) ;  fo r  mp, ir and caibon-13 nmr data see tab les  1 and 3; mass: mlz 614 (M+ 
-OCOC~H~(OCHJ)~, 2%), 59810.1%). 212(13%), 195(29%), 7116%). 44(38%), 43(13%), 40(100%). 

Acety la t ion  of Neoline 1-(3,4,5-~rimetholybenzoate) (12) Three ml of a mix ture  o f  acet ic  

anhydride and py r i d i ne  (1 : l )  was added t o  42 mg of 12 and l e f t  overnight a t  roan temperature. 

The reac t i on  mix ture  was worked up t o  g ive  35 mg o f  neo l ine  1-(3,4,5-trimethoxybenz0ate)-14-acetate 

(14). For mp. i r  and carbon-13 nmr data see tab les  1 and 3; 1~ nmr: 6 1.17 (3H, t, J = 7Hz, 
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N-CHz-C*), 2.00 (3H. 2, OCOC*), 3.12, 3.29 and 3.33 (3H each, I, OC%), 3.88 (9H, - s, 3 x aro-  

matic-OC%), 7.24 (zH, 2 ) ;  mass: m/z 672 (M+ -H, 0.02%). 462 (M+ - o c o C ~ H ~ ( O C H ~ ) ~ ,  44%), 212(14%), 

l95(5O%), 7 l (ZZX),  58(45%), 43(lOO%), 40(90%).  

Convers ion o f  N e o l x  (8) t o  NeoL ie , l4 -O i (o~ th_o-methoxybenzoate)  _(112 - About 0.3 

ml  of o r t h o - a n i s o y l  c h l o r i d e  and 0.3 rnl of p y r i d i n e  Here added t o  60 mg o f  8 i n  5 ml  of 

d r y  benzene and t h e  s o l u t i o n  was s t i r r e d  a t  roan  temperature f o r  24 h. Then t h e  r e a c t i o n  s o l u t i o n  

was worked up t o  g i v e  3 1  mg of 13. For  i r  and carbon-13 nmr d a t a  see t a b l e s  1 and 3. IH nmr: 

6 1.14(3H, t, J = 7H2, N-CH2-C%), 3.04, 3.32 and 3.39 (3H each, A, OCE3), 3.89 and 3.91 (3H each, 

s, aromat ic-OCb),  6.89-8.08 (8H, m); mass: m l z  554 (M+ -OCOC6ti40C~3, 3.8%). 538(0.2%), 152(3%), - - 
135(70%), 77(20%), 58(13%), 44(37%), 43(14%), 40(100%). 

C o n v e r s i o n  o f  N e o l i n e ( 8 )  t o  N e o l i n e  1 - ( p r o - M e t h o x y b e n e a t e )  ( 1 5 )  and-  N e o l i n e  1.14-Di  -- 
(para-met_hoxybenzoa te )  (16) - R b o u t  0 . 8  m l  o f  p a r a - a n i s o y l  c h l o r i d e  and 0 . 8  m i  o f  

p y r i d i n e  were added t o  137 mg of 8 i n  15 ml  d r y  benzene and t h e  . n i x t u r e  was s t i r r e d  a t  roan  

t a n p e r a t w e  f o r  24 h. The m i x t u r e  was worked up t o  g i v e  48 mg o f  16 and 59 mg o f  15 w i t h  

c h a r a c t e r i s t i c s  as l i s t e d  below: 

Neo l ine  I - ka ra -Methoxybenzoa te )  (15)  - 1~ rmr :61 .19  (3H, 5, J = 7H1, N-CH2-C&), 3.27, 

3.31 and 3.32 (3H each, 2,  OC%), 3.86 (3H, 2,  aromatic-0C%), 6.92 and 7.96 (2H each, d, J = ~ H Z ) ;  

f o r  i r  and carbon-13 nmr d a t a  see t a b l e s  1 and 3; mass: m/z 570 (M+ -H, 0.2%), 556 (Mi -CH3, 0.1%), 

420 (Mt -OCOC6H40CH3, 75%). 404(5%), 152(21%), 135(100%), 107(21%), 77(35%) ,  71(37%), 58(66%)) ,  

40(68%). 

N e o l i n e  1 , 1 4 - ~ i ( p a ~ - m ~ h o x y b e n z o a t e  (161. - 1~ nmr: 6 1.21 (3H, t, J = ~ H Z ,  N - c H ~ - c _ H ~ ) ,  

3.10, 3.32 and 3.35 (3H each, 2, o C ~ ) ,  3.83 and 3.86 (3H each, - s, aromatic-OCI~~), 6.88, 6.92, 7.95 

and 8.00 (2H each, d, J = 9Hz); f o r  ir and carbon-13 nnr d a t a  see t a b l e s  1 and 3; mass: m l z  554 (M+ 

-0COC6H4OCb. 8%), 152(7%),  135(96%), 107(11%), 77(15%), 58(18%),  44(42%), 40(100%). 

A c e t r l a t i o n  of N e o l i n e  1-(para-Methoxybenzoate) (;El - F i v e  rnl o f  a m i x t u r e  o f  a c e t ~ c  

anhydr ide and p y r i d i n e  ( 1 : l )  was added t o  26 mg of 15 and l e f t  o v e r n i g h t .  The r e a c t i o n  m i x t u r e  

was worked up t o  g i v e  26.3 mg r e s i d u e  which was p u r i f i e d  on an a l u ~ n i n a  r o t o r  o f  a chromatotron t o  

g i v e  23 mg o f  n e o l i n e  I-(para-methoxybenzoate)-14-acetate ( 1 8 ) .  For  i r  and carbon-13 mr 

d a t a  see t a b l e s  1 and 3; 1~ nmr:6 1.19 (3H, t, J = 7Hz, N-cH~-c%) ,  2.02 (3H. 2,  O C O C ~ ) ,  3.14, 

3.31 and 3.35 ( 3 h  each, 2,  OC*), 3.86 (3H, 2,  aromatic-0C_H3), 6.91 and 7.98 (2H each, d, J = 9Hz); 

mass: m/Z 462 -0COC6H40CH3, 17%), 152(20%),  135 (68%). 107(12.5%), 77(23%), 71(13%), 58(35%), 
44(48%), 43 (100%). 40(45%). 

R e a c t i o n  o f  p a r a - N i t r o b e n z o y l  C h l o r i d e  w i t h  N e o l i n e _ ( B )  - About  0.4 g o f  p a r a -  

n i t r o b e n z o y l  c h l o r i d e  and 0.5 ml  of p y r i d i n e  were added t o  100 mg o f  8 i n  10  ml  of d r y  benzene 

and t h e  s o l u t i o n  was s t i r r e d  a t  roan  temperature f o r  6 h. Then t h e  r e a c t i o n  s o l u t i o n  was worked up 

t o  g i v e  129 mg of n e o l i n e  1.14-di(pam-ni t robenzoate) (19) .  For  mp, ir and carbon-13 nmr 

see t a b l e s  1 and 3; rmr: 6 1.17 (3H, t, J = 7Hz, N-CHZ-C_H3), 3.08, 3.28 and 3.30 (3H each, 2, 
OC%), 7.9-8.3 (8H, m); mass: m/z 569 (Mt -0COCbHqN02, 11.5%), 55313.5%), 537(3%), 167(5%), 150 
( l a % ) ,  l 04 (15%) ,  65(43%), 45(26%), 44(39%), 40(100%). 
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