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Abstract - Delphisine I-bensoate (3), delphisine 1-(3,4,5-trimethozybenaoate)
(4), delphigine I-(para-nitrobenzoate) (5), delphisgine 1-{ortho-methorybenzoate)
(6), delphigine 1-(para-methoxybengoatel! (7), neoline 1,14-dibenzoate (10},
neoline 1I,I4-dibenzoate-&-acetate (11), neoline 1-(3,4,5-trimethoxybensoate)
(12),  =neoline 1,14-di{ortho-methoxybenzoate} (13}, neoline I-{3,4,5-trimethory-
banzoate)-14-asetate (14), neoline I1-(para-methoxybenaoate) (15), mneoline 1,14-
dif para-methoxybenzoate) f18), naolineg 1,14-di(3,4,5-trimethorybengoate) (17},
neoline I-{para-methoxybenzoate)-14-acetate (18) and neoline 1,14-dil para-nitroben-
zoate) (19} are new synthetic esters of delphigine and neoline. The physical and

spectral data of these fifteen new compounds are given.

There is a long and fascinating history of the use by various civilizations of species of Aconmi-
tun and Delphinium as sources of poisons and medicinals.l-6 Various cultures have used
Delphinium species as pediculicides. Thus both Plinyl and Dioscorides? noted the effectiveness
of crushed seed preparations of the plant Delphiniwm etaphisagria L. to kill body Tlice.
Delphinium extracts have been emp]oyed1'5 in analgesic balms and also as sedatives, emetics and
anthelmintics. The use of Delphiniwm as pediculicides has been shown in a number of cases to
be due to diterpenoid alkaloids present in the plant. The pharmacological properties of diterpe-
noid alkaloids include a broad range of effects, including impairment of the cardiovascular systen
{hypotension, cardiac arrhythmias), respiratory inhibition, muscutar paralysis, and disturbances af
the centrat nervous system,’

In confiection with another project, a series of synthetic esters of delphisine and nealine was
required. This paper records the synthesis and physical and spectral properties of these com-
pounds.

Extraction of the seeds of D. staphisagria L., with ligroin yields an alkaloidal fraction of
which delphinined is the major compenent. The mother liquors accumulated during the isolation of a
targe quantity of delphinine furnished an amorphous fraction from which several alkaleids have been
isolated.9-17  In this paper we report isolation of delphisine (1) from that amorphous fraction
by adopting a combination of gradient pH separationl® and vacuum liquid chromatography.lg Del-

tOn Teave from the Department of Pharmacognosy, Faculty of Pharmacy, Assiut University, Assiut,
Egypt.
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phisine (1) and its hydrolysis product neoline (8) were esterified to yield the following
new Synthetic esters: delphisine l-benzoate (3), delphisine 1-(3,4,5-trimethoxybenzoate)
(4), delphisine 1-(para-nitrobenzoate) ({5), delphisine 1-{ortho-methoxybenzo-
ate) (6), delphisine 1-{para-methoxybenzoate} ({7), neoline 1,14-dibenzoate (10),
neoline 1,l4-dibenzoste-8-acetate (11), neoline 1-{3,4,5-trimethoxybenzoate) (12), neoline
1,14-di{ortho-methoxybenzoate)  (13), neoline 1-(3,4,5-trimethoxybenzoate)-l4-acetate
(14), neoline 1-(para-methoxybenzoate) (15), neoline 1,14-di(para-methoxybenzo-
ate} {16), neoline 1.14—di(3,4,5-trimethoxybenzo'ate) (17), neoline 1-(para-methoxy-
benzoate)-14-acetate (18) and neoline 1,14-di(para-nitrobenzoate) (19).

The mps, optical rotations, ir, and 13¢ nmr data of these new synthetic compounds are given in Tab-
les 1, 2 and 3. '

Tabie 1. Properties of Synthetic Esters

Melting Point| Molecular [q]ZD'!-S IR cm-1 '
Compound| (°C cor.) Formula {CHC13) OH c=0 c=C
3 147.5-148.5%  C35H47N0g  zero (¢, 0.32) - 1730, 1708 1597
4 194.5-196.5%  C3gHg3NO;p  +4.3 (c, 0.41) - 1742, 1725, 1702 1583, 1500
-1 Amaorphous C3gHaelp0yy +8.1 {c, 0.68) - 1735, 1727, 1717 16805
133-134*+ C36HagNOlp  -1.2 (c, 0.68) - 1730, 1635 1600, 1580
Amorphous C3sHaoN0lg  -1.6 (c, 0.68) - 1730, 1712, 1705 1603, 1510
10 Asmor phous CigHa7NOg  +33.3 (c, 0.35) 3580, 3500 1718, 1712 1600, 1580
11 Amor phous CagHagh0g  -7.6 (c, 0.43) - 1730, 1724, 1712 1600, 1583
12 165-1671++ C3aHagN0yg  +12.0 {c, 0.35) 3510 1704 1590, 1505
13 Amor phous CaghsiNOpg  +33.9 (c, 0.43) 3510 1712, 1697 1600, 1580
14 163-165+++ C3gH5iN01]  +44.3 (c, 0.48) 3500 1740, 1710 1587, 1500
15 Amorphous CHashOg  +13.5 (c, 0.49) 3400-3860 1705 1605, 1510
16 Amorphous CagHsiN0yp  +30.3 (c, 0.49) 3500 1710, 1705 1605, 1510
17 188.5-190.54+* CaqHrghOgq  +15.2 (c, 0.29) 3500 1712 1587, 1502
18 Amorphous C34Ha7N0g +49.3 (c, 0.32) 3580 1740, 1710 1605, 1510
19 119-121* C3gHa5N3012 +29.0 (c, 0.57) 3580 1725, 1710 1605

* crystallized from ether; ** crystallized from acetone:hexane mixture; % crystallized from
ether:hexane mixture; ® the nitro group showed a band at 1526 cm-l in the infrared.
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Table 2,

13¢ NMR Chemical Shifts and Assignments for Delphisine Esters

Carbon 2 3 4 5 6 7
¢{1) 77.5 77.7 77.9 78.8 77.3 77.1
€{2) 27.9 28.1 28.1 27.9 27.9 27.9
{3} 34.4 34.1 3.4 33.6 34.2 34,0
c{4) 38.9 s 38.9 s 38.9 s 38.7 s 38.9 s 38.8
t{5) 49.2 49.1 49.1 48.9 48,9 48.8
C(6) 83.4 83.7 83.5 83.3 83.6 83.5
¢(7) 49.4 49.1 49.4 49.4 49.2 48.8
c(8) 85.5 s 85.6 s 85.4 s 85.2 s 85.6 s 85.4
£(9) 44.2 44.4 44.2 44.2 44.2 44.2
c{10) 38.5 38.4 38.4 3.1 38.3 3.1
¢{11) 49.3 s 49.6 s 49.4 s 49.4 s 49.5 s 49.4
c(12) 29.4 29.0 29.0 29.1 28.9 28.8
€(13) 44.0 44.1 4.1 43.9 44,1 43.9
c(14) 74.9 75.0 74.9 74.7 75.Q 74.9
c{1s) 37.6 37.7 37.7 37.6 37.6 37,6
c(16) 83.0 83.3 83.5 83.0 82.9 83.2
c(17) 60.6 61.1 60.8 61.2 1.3 60.9
c(18) 80.0 80.2 80.0 79.9 80.1 80.0
c(19) 54,2 54.3 54.3 54.1 54.1 54.1
N-CHy 48.5 48.7 48.4 43.5 48.8 48.5
CH3 13.3 13.6 13.8 13.4 13.4 13.4
c{g)" 58.0 58.1 53.0 58.0 58.0 57.9
t(l6} 56.5 56.5 56.4 56.3 56.3 56.3
c(1g) 59.0 59.1 59.0 58.9 59.1 53.9
C(8)-0C=0 169.4 s 169.5 169.4 s 169.3 s 169.4 s 169.3
CH3 22.4 22.4 22.4 22.2 22.4 2.2
C(14}-0C=0 170,72 5 170.7 s 170.6 s 170.4 s 170.6 170.4
Ha 21.1b 21.2 21.1 20.9 21.1 21.0

£f1)-p0- B c b E F 6
C=0 170,228 5 165.6 s 165.0 s 163.7 s 165.0 s 165.2
1 21.90 131.2 s 126.0 $ 136.3 s 120.5 123.5
2 - 128.53 106.9 123.5 159.6 s 131.3
3 - 129.63 153.0 s 130.4 112.3 113.5
4 - 132.9 142.4 s 150.5 s 131.8 163.3
5 - 129.62 153.0 s 130.4 133.5 113.6
6 - 128.52 106.9 123.5 120.1 131.3
0CH3 - - 56.1 - 55.9 55.3

a and b The assignments may be interchanged in any vertical column,
See Table 3 for meaning of B, C, D, E, F and G.
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Table 3. 13¢ NMR Chenica?l Shifts and Assignments for Neoline Esters

Carbon 9 10 11 12 13 14 15 16 17 18 19
c(l) 7.7 78.1 77.7 78.9 77.12 18,4 78.4 77.6 78.2 77.7 79.3
c(2) 27.5 27.9 27.9 27.6 27.7 27.9 27.6 27.9 28.7 27.9 27.8
c(3) 34.4 34,2 34.0 34.8 34.4 34.6 34.8 34.2 34.7 34.3 34.0
c(4) 39.0s 39.1s 38.9s5 139.25 39.0s5 39.1s 39.0s 39.1s 39.2s 3W.1s 139.0s
c(5) 49.8 49.8 49.1 50.6 49.8 50.1 5.6 49.8 50.0 49.8 49 4
c{a} 82.3 82.8 83.3 82.3 82.6 82.6 82.4 82.8 82.5 82.7 82.5
c(7} 53.5 53.7 49.3 52.5 53.2 53.3 52.6 53.% 52.6 53.3 54.3
c(s) 73.1s 73.7s 8.5s 72.4s 72.8s 734s 72.5s 73.7s 73.5s 73.5s 73.6s
c(9) 46.7 44.7 44.4 148.5 47.4 46.9 48.7 46.8 45.6 46.9 46.2
C(10) 35.5 36.5 38.5 37.8 36.0 35.7 37.8 36.6 39.2 35.6 36.4
c(11) 49,0s 49,4 s 49.6 s 49.1s 49,3 s 49.3 s 49.3 s 49.4 s 49.4 s 49.4 s 49,4 s
c(12) 28.9 78.8 28.7 27.9 28.9 28.9 27.9 28.8 28.7 28.8 728.8
(13} 43.9 46.7 43.6 45.1 44.1 44.3 45,1 44.7 44.8 44 .4 44.5
c{14) 76.3 76.6 75.1 75.0 77.82  76.5 75.2 76.3 76.0 76.7 77.1
c{15) 41,1 41.3 37.8 39.2 40.9 41.4 39.3 11.4 41.0 41.3 41.1
c(16} 81.9 82.2 83.3 82.3 81.9 82.4 g2.1 R2.2 82.5 gz2.1 82.0
c(17) 60.8 61.3 61.1 60.8 61.3 60.8 61.3 61.3 60.8 61.1 61.5
£{18) 80.2 80.4 8¢.0 80.4 80.4 80.4 80.6 80.4 80.2 80.5 80.2
c(19) 54.2 54 .4 54.1 54.6 54.3 54.6 54.4 54.4 54.0 54.4 54.3
N-?Hg 43.5 43.7 48.6 48.4 48.7 43.3 48.6 48.7 48.4 48.7 48.8
CHz 13.4 13.7 13.4 14.0 13.5 13.9 13.9 13.7 13.8 13.7 13.7
c(6)' 57.4 57.8 57.8 57.4 57.4 57.6 57.4 57.6 57.7 57.6 57.7
c(le}’ 55,9 55.9 56.4 56.4 55.8 56,1 56.4 55.9 56.1 56.1 56.1
c{1s)’ 38.9 59.2 59.0 59.2 59.0 59.1 59,2 59,2 59.1 59.1 59.1
C(B)-0?=O - - 169.6 s - - - - - - - -
CH3 - - 21.5 - - - - - - - -
£{1)-0- B C C D F D G G D 4] E

C=0 170.1 s 165.6 s 165.5 s 165.2 s 165.0 s 165.2 s 185.5 s 165.4 s 165.2 s 165.4 s 163.9 s
1! 21.8 131.3 5 131.1 s 126.2 s 120.5 s 126.2 5 123.8 5 123.8 s 126.1 5 123.7 s 136.4 s

2! - 128.5 128.4 06,7 159.4 s 147.0 131.4 131.5 106.9 131.4 123.6
3 - 129.5 129.6 153.0 s 112.1 153.0 s 113.7 113.7 153.1 s 113.7 130.5
LN - 132.8  132.8 142.2 s 131.6 142.2 s 163.3 5 163.3 s 142.3 s 163.3 5 150.4 s
5! - 129.5 129.6 153.0 5 133.8 153.0 s 113.7 113.7 1583.1 s 113.7 130.5
6' - 123.5 128.4 106.7 119.9 107.0 131.3 131.5 106.9 131.4 123.6
OCHy - - - 56.1 55.6 56.1 55.4 55.4 56.1 55.4 -
c(14)-0- B c c - F B - G D 8 E
C=0 170.4 5 166.3 s 166.0 s - 165.4 5 170.2 s - 165.4 5 165.7 5 170.2 5 164.5 s
1 21.0 130.4 5 130.3 s - 119.1 5 21.2 - 122.7 s 125.3 s 21,2 135.9 s
2! - 128.5 128.4 - 158.4 5 - - 131.5 107.1 - 123.5
3* - 129.5 129.6 - 111.9 - - 113.7 153.1 5 - 130.7
4! - 132.8 132.8 - 131.6 - - 163.3 5 14235 - 150.6 s
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Table 3. Continued

Carbon g 10 1 12 13 14 15 16 17 18 19
5 - 129.5 129.6 - 133.1 - - 113.7 153.1s - 130.7
6" - 128.5 123.4 - 119.9 - - 131.5 107.1 - 123.5
oCHy - - - - 55.6 - - 55,4 5,1 - Co-

a and b The assignnents may be interchanged in any vertical column,

?:0 cC=0 c=0 C=0
'CH, OCH,
re
Noz OCHS
B C D E F G
EXPERIMENTAL

Melting points are corrected and were taken on a Thomas-Kofler hot stage equipped with a microScope
and a polarizer. Optical rotations were measured on a Perkin-Elmer model 141 polariweter. Infra-
red spectra were taken on a Perkin-flmer model 1420 spectrophotometer. IH and 13¢ mmr spectra were
recorded on JEOL FT models FX-60 and FX-90Q spectrometers in CDCi3. Mass spectra were determined
on a finnegan Quadrupole 4923 instrument. For Chromatographic separations on a chronatotron?0,21
rotors were coated with a 1 mn thick layer of aluminum oxide 60 GF-254 neutral (type £, EM re-
agents, cat. no. 1092); for column, aluminum oxide neutral, activity 3 {Woelm, cat. no. 04511) and
for vicl9, silica gel HR {EM reagents, cat. no. 7744).

Isolation of Delphisine (1) from Delphiniun Staphisagria — About 41.49 g of the amorphous
fraction of the mother liquors of Delphiniun staphisagria was fractionated into 5 groups by
gradient pH extractionl8. Group 3 (pH 4.5, 8.31g) was chromatographed (v1¢)19 on silica gel.
Elution was performed with hexane-CHCl3 in a manner of increasing polarity. Fractions eluted with
t{exane-CHC13 {60:40) and hexane-CHC1y (40:60) were combined (6.54 g), and crystallized from
acetone-hexane mixture several times to give 5.277 g of delphisine (1), mp 123-125°C, Delphi-
sine was identified by the tlc behavior, mp, mmp, ir, proton and 13C-nmr spectra.

Acetylation of Delphisine (1) — Five ml of a mixture of acetic anhydride and pyridine (1:1)
was added to 103.6 mg of 1 and left overnight, Twenty-five m] of iced water was added and the
reaction mixture was rendered alkaline with NaHCOj3. The mixture was extracted with 4
x 26 ml of CHC13. The combined extracts were dried over anhydrous NapSOsq and evaporated iz
vasuo 1o give 110.0 mg of residue which was crystallized from ether to give 70 mg of delpnisine
l-acetate (2), mp 147,5-149.5°C, Delphisine l-acetate (2} was identified by its tlc beha-
vior and mp, ir, mass, proton and 13C-nar spectra.
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Conversion of Delphisine (1) to Delphisine l-Benzoate (3) — Two ml1 of benzoyl chloride was
added to 100 mg of 1 in 5 ml of pyridine and the sclution was kept in refrigerator for 3 days,
Thirty-five ml of iced water was added and the reaction mixture was rendered alkaline with NaHCO4.
The mixture was extracted with 4 x 30 m1 of CHCl3. The combined extracts were dried over anhydrous
NasS04 and evaporated im waewo. The residue was purified on an alumina roter of a chromato-
tron20.21 to give 66 mg residue which was crystallized from ether to give 45 mg of 3. For mp,
ir, and carbon-13 nmr data see tables 1 and 2; mass: M*, m/z 625(0.02%), 610(0.1%), 566 {M* -59,
1.3%), 504 (M* -0COCgH5, 38%), 444(20%}, 105 (COCgHs, 93%), 58(55%), 43(100%); IH-nme: & 1.20 (3H,
1, 3 = 7Hz, N-CHp-CH3), 1.98 and 2.02 (3H each, s, OCOCH3), 3.21, 3.27 and 3.30 {3H each, 5, OCH3),
7.53-7.05 (5H, m).

Conversion of Delphisine (1) to Delphisine 1-(3,4,5-Trimethoxybenzoate) (4), Delphisine 1-
(para-Nitrobenzoate) (5), Delphisine 1-(ortho-Methoxybenzoate) (6), and Delphi-
sine  1-{para-Methoxybenzoate) (7) — Three-hundred wg of 3,4,5-trimethoxybenzoyl chloride
and 0.5 ml of pyridine was added to 123 mg of 1 in 5 ml of dry benzene and the solution was
stirred at room temperature for 24 h. Then the reaction solution was filtered through a small
colunn of alumina, The filtrate was purified on an alumina rotor of a chrmatotron20,21 to give
138 mg of residue which was crystallized from acetone-hexane mixture to give 126 mg of 4. For
mp, ir, and carbon-13 mmr data see tables 1 and 2; mass: 656 (M* -59, 0.1%), 596{0.2%), 504 {M* -
0COCgHp [OCH3)3, 10%), 444(10%), 212 (8%), 195 (COCgHp(OCH3)3, 51%), 60(18%), 43(100%); lH-nmr:
6 1.14 (3H, t, J = 7Hz, N-CHp~CH3), 1.93 and 1.97 (3H each, s, OCOCH3), 3.15, 3.21 and 3.24 (3H
each, s, OCH3), 3.85 (9H, s, 3 x aromatic-OCH3}, 7.24 (2H,s).

The same above procedure was carried out (using the corresponding acid chloride in each case} to
prepare (5) (129 ma), (6) {123 mg), and (7) (129 mg) with characteristics as }isted
below:

Oelphisine 1-{para-Nitrobenzoste) (5) — IH-mmr: ©1.17 (34, t, J = 7Hz, N-CHp-CH3), 1.95
and 1.98 (3H each, s, OCOCH3), 3.17, 3.24 and 3.26 (3H each, s, OCHy), 7.9-8.52 (4H, m); for ir and
13¢ nmr data see tables 1 and 2; mass: m/z 611 {MF _59, 11%}, 579(5%), 551{15%), 504 (M*
-0C0CgH4NDp, 10%), 434(8%), 150{11%), 43(100%).

Delphigine 1-{ortho-MethoXybenzoate) (6) — IlH.mmr: & 1.12 (3H, t, J = 7Hz, N-CHz-CH3)
1.96 and 2,00 (3H each, $, OCOCH3)}, 3.19, 3.25, 3.28 and 3.90 (3H each, s, OCﬂ;}), 7.10-7.97 (4H,
m); for mp, ir and 13C omr data see tables 1 and 2; mass: m/z 655 (M*, 0.01%), 596 (M* -59, 1%),
504 (M* -0C0CgH40CHS, 33%), 444(15%), 152(4%), 135(100%), 43(89%).

Delphisine 1-{para-Methoxybenzoate) (7) — IH-mmr: & 1.15 (3H, J = 7Hz, N-CHp-CH3),
1.94 and 1,98 (3H# each, s, 0COCH3), 3.18, 3.22, 3.25 and 3.82 (3H each, 00&3), 6.89 and 7.96 (2H
each, dd, J = 9Hz, J = 2ZHz); for ir and 13C mmr data see tables 1 and 2; mass: m/z 596 (M* -59,
0.4%), 504 (m* -0C0CgH40CHy, 20%), 444(15%), 152(10%}, 135(90%), 58(25%), 43(100%).

_t_!
s

Hydrolysis of Delphisine (1) — Hydrolysis of 734 mg of 1 in 5% methanolic KOH solution
gave 610 mg of residue which was crystallized from ether to give 578 mg of neoline (8), wp 158-
160°C. Neoline was identified by tlc behavior and its mp, mmp, ir, proton and L3c_mmr spectra.
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Acetylation of Neoline {8) — Five ml of a mixture of acetic anhydride and pyridine (1:1} was
added to 90 mg of 8 and left overnight. The reaction was worked up to give 105 mg of a residuve
which was purified on an alumina rotor of a chromatotron to give 101 mg of necline 1,14-diacetate
(9); [a]28 +31.7° (¢, 0.61, CHCl3); ir {nujol): 3580-3460 em-1(0H), 1738 and 1728 cm~l (C=0);
ljenmr: & 1.06 {34, t, J = Hz, N-CHp-CH3), 1.99 and 2.00 (3H each, s, OCH3}, 3.20, 3.26 and 3.29
(3H each, s, OCH3), 4.10 (1H, dd, 3y ~ IHz, Jp = 7Hz, C(6)-B-H), 4.75 {IH, dd, J = Jp = 4.5Hz,
C{l4)-ﬁ-ﬂ); mass: m/z 521 {M*, 0.1%), 506 (M* -CH3, 0.4%), 504 (M* -OH, 0.3%), 490 (M* -0CH3,
0.2%), 463(0.5%), 462{1.7%), 85(28%), 71(36%), 58(68%), 43(100%); for I3C-nmr data see table 3.

Conversion of MNeoline (8) to Neoline 1,14-Dibenzoate (10) — One ml of benzoyl chloride was
added to 76 mg of 8 in 2 ml of pyridine and the solution was kept in refrigerator for 2 days.
The reaction was worked up and the residue was purified on an alumina rotor of a chromatotron2® 2l
to give 71 mg of 10. The 1 nmr: 6 1.22 (3H, t, J = 7Hz, N-CHp-CH3), 3.09, 3.32 and 3.35 (3H
each, s, OCH3}, 7.35-8.13 (104, m); for ir and carbon-13 nmr data see tables 1 and 3; mass: m/z 630
(M* -CHz, 0.02%), 524 (M* -0COCgHs, 21%), 105(100%), 58(40%), 45(32%).

Acetylation of Neoline 1,l4-Dibenzoate (l0) — Two ml of acetyl chloride was added to 28 mg of
10 and the resulting solution was stirred at room temperature for 48 h. The mixture was evapo-
rated to dryness im wvaewo, the residue was treated with 5 ml of NapC@3 solution and then
extracted with 3 x 10 ml of CHCl3. The combined extracts were dried over anhydrous NapS04 and
evaporated in vaeue to give 29 wmg of neoline 1,14-dibenzoate-B-acetate (11); W nar:
51.20 (34, t, J = 7Hz, N-CHp-CH3}, 1.36 (3H, 5, OCOCH3), 3.20, 3.26 and 3.28 (3H each, s, OCH3),
7.35-8.12 (10H, m); for ir and carbon-13 nmr data see tables 1 and 3; mass: m/z 628 (M* .59,
0.1%}, 566 (M* -0COCgH5, 3.3%), 506(3.3%), 105{100%), 58(27%), 43(58%).

Reaction of 3,4,5-Trimethoxybenzoyl Chloride with Neoline (8) — Two-hundred ng of 3,4,5-tri-
methoxybenzoyl chioride and 0.5 ml of pyridine were added to 8 mg of 8 in 10 mi of dry benzene
and the solution was stirred at room tenperature for 24 h, The reaction was worked up to give 72
mg of neoline 1-{3,4,5-trimethoxybenzoate) (12) and 23 mg of neoline 1,14-d%(3,4,5-trimethoxy-
benzoate) {17) with characteristics as listed below:

Neoline 1-(3,4,5-Trimethoxybenzoate) (12) — lH mr: 6 1.17 (3H, t, J = 7Hz, N-CHz-CH3), 3.27,
3.30 and 3.31 (34 each, s, OCH3), 3.88 {6H, 5, 2 x aromatic-OCH3}, 3.90 (3H, s, aromatic-OCH3),
7.27 (24, s); for ap, ir and carbon-13 nmr data see tables 1 and 3; mass: mfz 420 (M
-0COCgHz{0CH3} 3, 4B8%), 404(5%), 388(4.8%), 212(13%), 195(40%), 71{25%), 58{45%), 45(44%), 43(23%),
A0(100%) .

Neoline 1,14-Di{3,4,5-trimethoxybenzoate) (17} — 1H mmr: & 1.21 (3H, L. 0 = 7Hz, N-CHp-CH3),
3.16, 3.32 and 3.34 (3H each, s, OCH3) 3.89 {124, s, 4 x aromatic-OCH3}, 3.91 (6H, s, 2 x argmatic-
OCH3), 7.31 {4H, s); for mp, ir and carbon-13 nmr data see tables 1 and 3; mass: m/z 614 (M
~0COCgHz(0CH3) 3, 2%}, 598(0.1%), 212(13%), 195(29%), 71({6%), 44(38%), 43(13%), 40{100%).

Acetylation of Neoline 1-{3,4,5-Trimethoxybenzoate) (12) - Three ml of a mixture of acetic
anhydride and pyridine {1:1) was added to 42 mg of 12 and left overnight at room temperature.
The reaction mixture was worked up to give 35 mg of neoline 1-(3,4,5-trimethoxybenzoate)~14-acetate
{(14). For mp, ir and carbon-13 nor data see tables 1 and 3; M nmre: 6 1.17 (3H, t, J = 74z,
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N-CHp-CH3)}, 2.00 {34, s, OCOCH3), 3.12, 3.29 and 3.33 {3H each, 5, OCH3), 3.88 (9H, s, 3 x aro-
matic-0CH3), 7.24 {2H, s); mass: m/z 672 (M* -H, 0.02%), 462 (M' -0COCEHH(OCH3)3, 44%), 212(14%),
195(50%), 71(22%), 58{45%), 43(100%), 40{90%).

Conversion  of Nealine (8) to Neoline 1,14-Di{ortho-methoxybenzoate) (13} -— About 0.3
m) of ortho-anisoyl chloride and 0.3 ml of pyridine were added to 60 mg of B8 in 5 m! of
dry benzene and the solution was stirred at room temperature for 24 h, Then the reaction solution
was worked up to give 81 mg of 13. For ir and carbon-13 nmr data see tables t and 3. IH nor:
& 1.14(3H, t, J = 7Hz, N-CHp-CH3), 3.04, 3.32 and 3.39 (3H each, s, OCﬂg), 3.89 and 3.91 (3H each,
s, aromatic-OCH3), 6.89-8.08 (BH, m); mass: m/z 554 (MY -OCOCgH4O0CH3, 3.8%). 538(0.2%), 152(3%},
135(76%), 77(20%), 58(13%}, 44{37%}, 43(14%), 40(i00%).

Conversion of Neoline(B) to Neoline 1-{para-Methoxybenzoate} (15) and Neoline 1,14-Di
(para-methoxybenzoate) {16) -— About 0.8 ®»1 of para-anisoy! chloride and 0.8 ml of
pyridine were added to 137 mg of 8 in 15 ml dry benzene and the wmixture was stirred at room
temperature for 24 h. The mixture was worked up to give 48 mg of 16 and 59 mg of 15 with
characteristics as 1isted below:

Neoline 1-(para-Methoxybenzoate) (15) — 10 mor:61.19 (34, t, J = T7Hz, N-CHp-CH3), 3.27,
3.31 and 3.32 (3H each, s, OCH3), 3.86 (3d, s, aromatic-OCH3), 6.92 and 7.96 (2H each, d, J = 9Hz);
for ir and carbon-13 mmr data see tables 1 and 3; mass: m/z 570 (M -H, 0.2%), 556 {M* -CH3, 0.1%),
420 (M* —0C0C5H40CH3, 75%), 404(5%), 152(21%), 135(100%), 107{(21%), 77(35%), 71({374), 58(66%)),
40{68%) .

Neoline 1,14-Di{para-methoxybenzoate) (16) — IH nmr: & 1,21 {3H, t, J = 7Hz, N-CHa-CH3) ,
3.10, 3.32 and 3.35 (3H each, s, OCH3), 3.83 and 3.86 {3H each, s, aromatic-OCH3), 6.88, 6.92, 7.95
and 8.00 {21 each, d, J = SHz); for ir and carbon-13 mir data see tables 1 and 3; mass: m/z 554 (M*
-0C0CgH40CH3, 8%}, 152(7%), 135(96%), 107(11%), 77{15%), 58(1a%), 44(42%), 40{100%}.

Acetylation of Necline 1-(para-Methoxybenzoate) {15) — Five ml of a wmixture of acetic
anhydride and pyridine (1:1) was added to 26 mg aof 15 and left avernight. The reaction mixture
was worked up to give 26.3 mg restdue which was purified on an alumina rotor of a chromatotron to
give 23 mg of neoline 1-{para-methoxybenzoate)-14-acetate (18). For 1ir and carbon-13 rmmr
data see tables 1 and 3; l4 nmr:5 1.19 {3H, t, J = 7Hz, N-CHp-CH3), 2.02 (3H, s, OCOCH3), 3.14,
3.31 and 3.35 {3h each, s, OCH3), 3.86 (3H, 5, aromatfc-OCH3), 6.91 and 7.98 (2H each, d, J = 9Hz);
mass: m/z 462 (M* -0C0CgHa0CH3, 17%), 152{20%), 135 (e8%), 107(12.5%), 77(23%), 71{13%), 58(35%),
44(48%), 43 (100%), 40({45%).

Reaction of para-Nitrobenzoyl Chlaride with Neoline (8) — About 0.4 g of para-

nitrobenzoyl chloride and 0.5 mt of pyridine were added to 100 mg of 8 in 10 ml of dry benzene
and the solution was stirred at room temperature for 6 h. Then the reaction solution was worked up
to give 129 mg of neoline 1,14-di{para-nitrobenzoate) {(19). For mp, ir and carbon-13 nmr
see tables 1 and 3; lW rmr: & 1.17 (3H, t, J = 7Hz, N-CHp-CH3}, 3.08, 3.28 and 3.30 (3H each, s,
OCH3}, 7.9-8.3 (8H, m); mass: wmfz 569 (MT -OCOCEHaND2, 11.5%), 553{3.5%), 537(3%), 167(5%), 150
(18%), 104(15%), 65(43%), 45(26%), 44(39%), 40(100%).
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