Phytochemustry, Vol 27, No 11, pp 3523-3527, 1988
Printed 1n Great Britain

0031-9422/88 $3 00+ 0 00
Pergamon Press plc

MINOR AMIDES OF PIPER SPECIES

S. K. KouL, S. C TANEJA, V. K. AGARWAL* and K L DHARY

Natural Products Chemistry Division, Regional Research Laboratory Canal Road, Jammu Taw: 180001, India

(Recewed n revised form 29 February 1988)

Key Word Index—Piper brachystachyum, P longum, Piperaceae; pyrrolidides, brachyamide A; brachyamide B

i

brachystine, longamide, retrofractamide A, 1sobutyl amides, lignans, cinnamic acid derivatives; sitosterol

Abstract—Three new pyrrolidides, brachyamide A, brachyamide B and brachystine, have been isolated from Piper
brachystachyum. The known amides, pipercide, retrofractamide A and guineensine, the lignans pluviatilol, methyl
pluviatilol (fargesin), sesamine, asarinine and the aromatic hydrocarbon pipataline, substituted cinnamic acids, methyl
ester and sitosterol were also 1solated and identified Piper longum furmished a new long chain isobutyl amide,
longamide, besides guineensine and the same lignans as isolated from P. brachystachyum. All the new piperamides were
characterized by spectral studies and chemical degradation

INTRODUCTION

Piper species are widely distributed 1n the tropical and
sub-tropical regions of the world and used medicinally in
vartous manners [1-3]. In view of the recent findings 1n
our laboratory [4, 5] concerning Indian species of Piper
greater attention is being paid to these plants [4, 5] Piper
brachystachyum is rich in lignans and crotoepoxides [6].
On the other hand Piper longum 1s known for 1ts content
of piperamides [7-16]. However, we have found that
fruits of P brachystachyum (procured from Sikkim) show
the presence of several known and unknown pyrrolidides
and 1sobutylamides. Three of the pyrrolidides are being
reported for the first time 1n this plant and their structures
assigned. Similarly fruits of P. longum of the same region
showed considerable variation in the chemucal constit-
uents and piperine and piperlonguiminine are conspic-
uously absent in this species Besides the known lignans, a
new long chain piper amide has also been isolated from
this plant

RESULTS AND DISCUSSION

The petrol extract of fruits of P. brachystachyum
was subjected to column chromatography and 15 pure
compounds were separated and identified. The com-
pounds 1-5 were aromatic amides and 6 was a long chain
fatty acid pyrrohidide. The compounds 1, 2 and 6 are now
being reported for the first ime from a natural source

Compound 6, named as brachystine, was a semi-sold,
which analysed as C,;H,,NO (M* at m/z 347.5858). The
IR spectrum displayed strong absorption at 1660 and
1610 cm ™!, specific of unsaturated amides and supported
by the UV spectrum (4, at 216 nm) In the '"HNMR
spectrum, signals for the trans-olefinic protons of an
o,f-unsaturated carbonyl system appeared at 662 (d, J
=15 Hz) and 6.8 (m), respectively, and the 1solated cis-
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olefinic proton signals appeared at §5.32 as a triplet (J
=4 Hz) The signals for N(CH,) protons appeared at
03.44 as a triplet (J =6 Hz). In the '3C NMR spectrum,
a,f-unsaturated carbon signals were located at 6129 1
and 129.4, respectively [17, 18]. Hydrogenation of 6 gave
a tetrahydro derivative (M ™ at m/z at 351), confirming the
presence of two double bonds. The hydrogenated product
on alkaline hydrolysis furnished a n-C,, acid besides
pyrrolidine The position of a double bond n the chain
was established from the mass spectral fragmentation
studies which showed 10ns at m/z 113, 139, and 153. The
fragments at m/z 70 and 98 also confirmed the basic
molety as pyrrolidine. All the 13C NMR signals were 1n
conformity with the proposed structure of brachystine as
2(E),9(Z)-nonadecadienoic acid pyrrohdide.

The minor pyrrolidide 1 (brachyamide A) was a semt-
sohd analysed as C,,H;,NO, (M ™" at m/z 381.5149). The
UV spectrum displayed maxima at 262, 270nm and an
inflexion at 310 nm indicative of an extended conjugation
to an unsaturated carbonyl system The IR spectrum
showed strong bands at 1600 and 1655cm ™! for an
unsaturated amude carbonyl group In the 'HNMR
spectrum, a two proton singlet at §5.86 was assigned to
methylenedioxy protons. A doublet centred at 45.90 (J
=15 Hz) was assigned to an a-proton of the trans-olefinic
bond and a multiplet at 70-7.30 to the S-proton. The
other olefinic protons signals were crowded nto a multi-
plet centred at 6616 Aromatic proton signals were
located at 36.8 (m) and a N(CH,), protons signal was at
3.50 (t). Compound 1 was hydrogenated over Pd/C with
the uptake of three mol of hydrogen (M* at m/z 387) and
then hydrolysed with 15% methanolic potassium hy-
droxide to yield a semi-sohd which was 1dentified as 3.4-
methylenedioxytridecanoic acid by gas chromatography
and mass spectrometry of the methyl ester.

The position and stereochemistry of the olefinic bonds
has been established with the help of the mass fragmen-
tation pattern and the UV spectrum. The presence of two
trans, trans-conjugated double bonds and another trans-
double bond 1n conjugation with an aromatic ring was
established by comparing the UV spectrum of 1 with the
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UV spectra of pipercide and (E)-1sosafrole [S5-(1-E-
propenyl) 1,3-benzodioxol] which have 4., at 259.5, 267,
305 and 261, 268 and 304 nm, respectively [17] The mass
spectrum showed prominent fragments at m/z 351, 161,
135,98 and 70. The '*C NMR signals were completely m
agreement with the proposed structure of 1 which was
2(E),4(E),12(E),13-(3,4-methylenedioxy)phenyltriadecatri-
enoic acid pyrrohdide

The pyrrohdide 2 (brachyamide B) a semt-solid, ana-
lysed for C,oH,sNO,; (M™ at m:z 327 4261) The diag-
nostic IR bands for an unsaturated amide carbonyl
system appeared at 1660 and 1610 cm ™! The IR and UV
spectra of 2 showed all the characteristics of 1 thus
indicating the presence of an a.f-unsaturated carbonyl
system alongwith a conjugated trans-olefinic bond with
an aromatic ring In the '"HNMR spectrum, o and f-
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olefinic protons to the carbonyl appeared at §6.06 (d, J
=15Hz) and 7.1-7.3 (m) while an olefinic f-proton
(conjugated with an aromatic ring) appeared at 6.15-6.23
(m) and the a-proton appeared, together with the aro-
matic proton signals, at §6.60—7 0 (m). The signals for the
N(CH,), protons were located at §3.38 (1) and the
methylenedioxy protons were at 5.88. Hydrogenation of 2
resulted in the absorption of two mol of hydrogen (M ™* at
m/z 331). The hydrolysis of 2 with 15% alcoholc pot-
assium hydroxide afforded an acid (M™* at m/z 274). On
the basis of the 'H NMR spectrum and mass spectrum of
the acid (see Experimental), compound 2 1s assigned the
structure as 2(E), 8(E), 9-(3,4-methylenedioxy)phenylnon-
adienoic acid. The structure of brachyamide B as the
pyrrolidide of the above acid was further confirmed by
the mass fragmentation pattern of 2 which showed frag-
ments at m/z 227, 192, 135, 98 and 70 The '3C NMR
signals were also 1n agreement with the proposed struc-
ture.

Three other 1sobutyl amides 3-5 were characterized as
2(E),4(E),8(E),9-(3,4-methylenedioxy) phenylnonatrienotc
acid 1sobutyl amude (retrofractamnde A) [21];
2(E),4(E),1(E),11-(3,4-methylenedioxy)phenylundeca-
trienoic acid 1sobutyl amude (pipercide) [19] and
2(E),4(E),12(E),13-(3,4-methylenedioxy)phenyltrideca-
trienoic acid 1sobutyl amide (guineensine) [20], res-
pectively.

From the petrol ether extract of Piper longum another
new long chain isobutyl amide 7 (longamide) was i1solated
and 1ts structure assigned It was a whitish powder, mp
72°, and it was analysed for C;0Hg,NO (M* at m/z 451).
The IR spectrum displayed a broad band at 1695 cm ™!
for a saturated amide carbonyl. The 'H NMR spectrum
showed a triplet at $3.64 (J =6 Hz) for N(CH,), protons
and methylene protons « to a carbonyl appeared at 2.32
in the form of a diffuse triplet. The multiplet at §0.92
which integrated for nine protons was assigned to one
terminal methyl and two 1sobutyl methyls. Compound 7
was sapontfied by 15% alcoholic potasstum hydroxide
and the free acid was 1dentified as hexacosanoic acid by
mass spectral and elemental analysis. From the above
data the compound 7 appeared to be a saturated 1sobutyl
amide of hexacosanoic acid. This was further confirmed
by 1ts mass spectral fragmentation pattern which showed
prominent fragments at m/z 451, 413 and 395. The
structure of longamide 7 is thus assigned as hexacosanoic
acid isobutyl amude. This 1s the first report of the presence
of such an amide from P. longum.

EXPERIMENTAL

Mps uncorr IR (in KBr pellets) UV (MeOH) 'HNMR
recorded at 60 and 90 MHz, '3C NMR at 22 5MHz with
TMS as internal standard. Mass spectra determined at 70 eV

Fruits of both Piper brachystachyum Wall (submitted at
Kunjlal Herb botanical survey of India, Eastern circle, Shillong
Herb. No PP905) and Piper longum (Herb No 895) were
collected from the hilly forests of Sikkim (India) The dried
powdered fruits of P brachystachyum (2kg) and P. longum
(400 g) were extracted with petrol (60-80°) and MeOH successiv-
ely. Repeated CC of the petrol extract of P brachystachyum (45 g)
on neutral alumina and elution with petrol-EtOAc in increasing
proportions afforded 15 pure 1solates Compounds 1 (0.6 g), 2
(042 g),3(0.38 g), 4(0.36 g), 5(0.7 g) and 6 (0 37 g) were 1solated
as minor amides The other compounds 1dentified were lignans
viz. sesamin, asarinin, pluviatilol and fargesin (Z) and (E) 2,4,5-
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trimethoxy cinnamic acids and the (E) Me-ester besides pipat-
aline and sitosterol. Eight pure 1solates were 1solated from the
petrol extract of P longum (18 g) after repeated CC on neutral
alumina and elution with petrol-benzene-EtOAc 1n increasing
proportions Compound 7 (06g) was 1solated as the minor
amide and the other compounds identified were 1sobutyl amides
(4 and 5) and lignans the same as 1solated from P brachy-
stachyum

Brachyanude A (1) Semi-solid, C,,H;,NO; [M]* at m/z
381 5149 (Found C 76 61, H 8 73, N 4 01 requires C 75.55; H 8 18,
N 367%) AMOH nm 262, 270 and 310 vKBrcm~'- 1655, 1615,
1600, 1490, 1440, 1245, 1040, 1000, 960, 910, 860, 815 'HNMR
(CDCl3) 6130-156 (8H, m, —CH,), 172-2.00 4H, m, 2 x,
N-CH,—-CH,), 2.03-2 25 (4H, m, allyhc protons), 3.50 [4H, ¢, J
=6 Hz, 2x-N(CH,)], 586 (2H, s, —OCH,0), 590 (1H, d, J
=15Hz, —-CH=CH-CO-), 6 04-6 20 (3H, m, olefinic H), 6 80
(1H, m, Ar-H) and 70-7 30 (1H, m, —-CH=CH-C=0). MS m/z
(rel int) 382 [M+1]% (20), 353 (4), 313 (6), 347 (8), 345 (6), 210
(30), 160 (24), 151 (51), 149(24), 135(53), 131 (33), 113 (50), 98 (40),
70 (58), 43 (100)

13C NMR (CDCl,) 1570 (s, C-1), 121 8 (d, C-2), 145.6 (d, C-
3), 129 5(d, C-4), 1420 (d, C-5), 325 (¢, C-6), 28 5(¢t, C-7), 29 3 (¢,
C-8), 295 (1, C-9), 297 (t, C-10), 334 (¢, C-11), 128 8 (d, C-12),
1295(d, C-13),1320(s, C-1'), 105 5(d, C-2), 146 5 (s, C-3"), 148 0
(s, C-4'), 108 3 (d, C-5), 120.0 (d, C-6), 46 5 and 457 (t, C-1" and
4"), 24.5 and 260 (t, C-2” and C-3") and 100.7 (—OCH,0)

Catalytic hydrogenation of 1. A soln of 1 (0135 g) in EtOAc
and 10% Pd/C (10 mg) on hydrogenation (room temp. for 3 hr)
and punfication afforded a semi-solid, C,,H;,NO; (Found C
7503, H 993, N 377 requires C 7437, H 962, N 361%).
'"HNMR (CCl,) 1 10-1.50 (20H, m, —CH,-), 1.80-2.26 (8H, m,
allyhc H and 2x-N-CH,-CH,), 340 (4H, ¢, J=6Hz, 2
x-N-CH,-), 5 86 (2H, s, -OCH,0-) and 6.60 (3H, m, Ar-H)

Saponification of 1 (H) Saponification of 1 (H)(0 1 g) with 15%
methanolic KOH soln (sealed tube, heating 70 hr) after work-up
afforded a semi-sohid identified by MS as 13-(3,4-methyl-
enedioxy)phenyltridecanoic acid.

Brachyamide B (2) Semi-solid, C, H,sNO,;, M* at m/z
3274261 (Found C 74 62, H 7 10, N 4 37 requires C 73 36, H 7 69;
N 427%) AMOM nm 217, 263 and 305 vK® cm™! 1660, 1610,
1500, 1488, 1446, 1250, 1190, 1090, 1040, 975, 905, 806 and 810
"HNMR (CCl,) 61.50 (4H, m, 2 x—CH,), 180-200 (4H, m, 2
x NCH,—CH,), 2 10-2.40 (4H, m, allyhc H), 348 (4H, ¢, J =6 Hz,
2xN-CH,), 5 88 (2H, 5, -OCH,0-), 6.06 (1H, d, J =15 Hz, CH
=CH-C=0), 6 15-6.23 (1H, m, Ar—CH=CH-), 6.60-7.00 (4H,
m, 3-Ar-H and olefimc H) and 7.10-7 30 (1H, m, CH=CH-CO).
MS at m/z (rel. int ), 327 [M]* (30), 259 (10), 227 (19), 192 (41),
166 (8), 161 (50), 152 (100), 124 (38), 98 (53), 70 (66). :3C NMR
(CDCl;) 6165.0(s, C-1), 121 8(d, C-2), 145.6 (d, C-3), 32.8 (t, C-4),
29.4(t, C-5),28 4 (t,C-6),32 2 (t, C-7), 128.8 (d, C-8), 131.4 (d, C-9),
1284 (s, C-1'), 105 4 (d, C-2), 148 0 (s, C-3'), 147 8 (s, C-4'), 108 9
(d,C-5),120.2(d, C-6'),46 0(t, C-1" and C-4"), 24 6 and 26.0 (¢, C-
2" and C-3") and 100.8 (—OCH,0-).

Catalytic hydrogenation of 2 Hydrogenation of 2 (0.1 g, 10%
Pd/C, EtOAc) after work-up and purification afforded a semu-
solid C,,H,,NO; (Found C 73.11; H 8.93; N 439 requires C
7247; H 881 N 422%) vXBrcm~™! 1650 and 1600. "H NMR
(CCL):6136-142(12H,m, —CH,-), 1 96-2.60 (8H, m,2 x -CH,
and allylic protons), 3 40 (4H, t, J = 6 Hz, 2 x N-CH,—CH,), 5.86
(2H, s, -OCH,0-) and 6.60-6 76 (3H, m, Ar—-H). MS m/z (rel.
mt.). 331 [M]7 (20), 279 (18), 260 (8), 257 (10), 197 (30), 180 (78),
135 (21), 126 (6), 121 (80), 112 (100).

Sapontfication of 2 Compound 2 (0.1 g} on saponification
(same as described for 1H) afforded a semi-solid C,4H,O,.
(Found C 7105, H 76 requires C 7005; H 6 61%) 'HNMR
(CDCl;) 81 56-1.70 (4H, m,—~CH,-), 2 10-2.70 (4H, m, allylic H),
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583 (2H, s, OCH,0-). 6 i0{lH, d, J=15 Hz, -CH=HC-CQ),
6 18 (1H, m, olcfime H), 6 65-7 00 (4H, m. Ar-H and CH=CH)
and 796 (1H, br s, exchangeable with D,0, -C(O)OH MS at m/z
(rel nt) 274 [M]~ (60, 192 (100), 175(20), 161 {18), 137 (13). 135
(501, 131 (00), 8% (24), 77 (20), 63 (86)

Retrofractamide A (3) Crystatline solid, mp 1307 C,oH,;:NO,
(Found C.74 6L HEO2IN.4 51 cale fox € 7336, H 769 N.4.27%).
AMeOH am 215 and 264 vEDTemT 3200, 1655, 1622, 1540, 1490,
1440, 1260, 1040, 1000, 880, 810 'H NMR (CDCI,) §392(6H, d,
J=0Hz, CtH)Me,), 1 76 (1H, m - C{H)Me,), 2 30 (4H., br s, 4 x
allylicH), 3 12(2H,t,J=6 Hz, CH,- N ),570(1H.d. J =15 Hz.
~CH=CH-COj, 590 (2H, 5, —OCH,0), 608-646 (4H, m,
olefinic H), 668-694 (4H, m, Ar-H) and 704740 (IH, m. CH
=CH CO) MSm z{rel mmt) 328 FM +1]7 (28), 327 (58), 228 {6},
214.(4), 1944y, 187 (16). 162 (100), 161 (98), 135 (203, 131 (93), 103
{94) and 77 (75) Compound 3 identified as retrofractanude-A (lit
2] mp 129)

Piperaide (4) Crystalline sohd, mp 113115 €, H, NGO,
{Found C 7513, H 844, N 414 calc for C 7433, H 822,
N 394%) 2™ nm 208, 260, 267, 303 vXPem ™' 3256, 1612,
1600, 1240, 940, 906 "HNMR (CDCly) 3092 (6H, d, J=06 Hz,
C(H)Mec,), | t6-1 60 4H, m, -CH,-). 1 64-196 (IH, m. -CH,
CiH)Mej 204-2 38 (4H, m, altyhc H), 312 (2H, r, J=65 Hz,
—CH,-N-) 576 (1H, J=15Hz. -CH=CH-CQ), 892 (2H, s,

OCH,0),594-6 28 (4H. m, olefinic H). 6 76 6 95(3H, m. Ar-H).
703-732(1H, m, CH=CH-CQ) MSa/z(rel int) 356 [M+1]"
{38}, 283 (6), 255 (15), 248(51), 220 (46), 194 (22), 187 {34), 180 (33),
161 (97), 132 (77), 135({96). 115(25), 103 (68), 91 (28), 77(100), 72
(60) and 64 (33) Compound 4 was 1dentified as pipercide by
comparson with an authentic sample (it [197 mp 1137

Gumeensite (5) Crystathing sohd, mp 112-114° (M ™ at m/z
383)for C,,Hy 3 NO; (Found C 75 92, HE98. N 377 cale for C
7516, H 867, N 365%) iM% nm 339 vXProm™' 3300, 1665,
1625, 1610, 1560, 1440, 1318, 1255, 1000, 945, 920 'HNMR
CNDCL) 4092 (6H, 4, I=6Hz C(HIMe,) 132 RH, b s 4
» CHy-), 176 (TH, m, —C(IGMe,), 192-2 32 (4H, n, allylic H),
312, (2H, ¢, J=0Hz, CH;-N-), §76 (IH, 4. J=15Hz, -CH
=CH-CO), 592 (2H. 5,-OCH,0-) 6 72-6 92 (3H, m, Ar-H) and
70-74 (1H, m, CH=CH—CQO) MS m;z (rei mnt) 383 [M]" (48).
311 (6). 283 (12}, 268 (11), 248 (38), 203 (7), 180 (23), 161 (50), 152
40y, 135 (94). 131 {100}, 103 (60}, 71 (7} Compound 5 was
identified as guineensine by companson with an authentic
sample (it [20] mp t13-1157)

Brachystine (6) Semi-sohd, C,3H,  NO, M ™ at m/z 347 5858
(Found C 8080, H 1208, N 422 requires C 7947, H 1188, N
402%) # ¥ nm 216 vEPem ™' 1660, 1615, 1550, 1470, 1140,
1340, 1260, 1040, 1000, 800,730 "ENMRACIIC ) A0RR (KL 7.
J=THz CH, —Me) L1 - LN MH 5 10 CH)L L 76— 235(10
H, m ailylic H and 2% -CH,-CH,-N ), 344 (4H, 1, J=6 Hz. 2
x—~CH, N ),532{2H ¢, /=4 Hz. HC=CH ), 620 (1H,d. J
=15 Hz, CH=CH CO) and 680 (1H, m, CH=CH-C0O) MS
miz(rel int) 347 [M17(6), 332(20), 304 (14). 250(1 1}, 2361(9), 222
(33, 164 (8). 153 (72). 139(30), 124 {40) 113(85), 98 (68), §1(55), 70

(R6). 55 (%6) and A1 (100} P3CNMR_ (CDCLY 51670 (s C-1),

119 8(d, C-2) 1441 (. C-3),32 6.(1.C-4), 27 3 (£, C-5), 29 4 (1, C-6),
320 T R 1, 8129 4 0, C-9), 129 14, L), 27 3 (1.

110,308 {1, C-12),29 6.1, C-13), 29 41, C-14).29 2{1, C-15), 28.6 (1.

1" and C-&), 263 and 24 6 (C-2' and C-37)

Caralytic drogenanen af @ Hydrogenation of & (0 16 g 10%
P4/ after wark-up and punficatioo. afforded. 4 pale vellow
ser-solid Co3H NG (Found C 78 99, H 13.22. N 4 13 requires
C 7896 HL1289 . N 398%), "HNMR (CDCL,), 4087 (3H i/

=T Hz Me—} LI-L&Lhr « (CH,) -1, LAA-2 21 6K m,_allyhe

and 2x —-CH,—CH, Nland 336 (dH ¢ J =6 Hz 2 x CH,—N-)
Saponificanion of 6H. Compound 6H (0 1 g) on saponification

S K KouL et al

afforded a crystalline solhid (from EtOH) mp 65 dentified as
nonadecanoic acd (ht [22] mp 68-697)

Longamude (7)) Amorphous powder, mp 72, C,0Hg NC
(Found C 8150, H 14 14, N 331 requres C 7975 H 1360, N
310%) vRBrem © 13380, 16935, 1485, 1480, 1300, 1020, 720, 735
'HNMR (CDCL) 4092 (9H, m, 3% Me), 1 12-180 [, (CHLb ],
232(2H. 7. .[=6 Hz. allyhe Hyand 364 2H. v, J=6 Hz. -CH,

NH) MS m/z (rel nt) 451 [ M7 (500423 (77), 395 (6G). 369 (12),
296 (7), 282 (6), 240 (11, 226 (10). 208 (12) 194 (15), 180 (25), 166
(40), 152 (65). 138 (79), 124 (80), 112 {70), 98 (88) and 61 (100)

Saponification of 7. Compound 7 (04 gJ on saporficalion and
purification afforded crystalline solid mp 84 (ht [23] mp R8~89")
dentified as hexacosanoic acd

E-24,5-Trimethoxyv cmnumie acid (8) Crystalline solid, mp
166 C,H,,05 {(Found C 6131, H 606 requires € 6049, H
592%) A¥OMnm 216, 238, 284, 340 v¥Bem ™! 1690, 1495,
1510 '"HNMR (CDCly) 2392 and 396 (9H. 5, 3 x- OMe), 636
(IH.d,J=15Hs -CH=CH CO) 65t and 704{1H each.s Ar-
H), 808 (1H. d. J=15 Hz. -CH=CH-CO) and 91 ({H, brs
exchangeable with D,0, COOH) The compound was dentified
as 2.4.5-trmethoxy-E-cinnamic acid [Iit [24] mp 1697]

E-2.4.5-Trimethoxy methyi cimnamaie (9) Crystalline sohd, mp
108 . C;;H,,O5 (Found € 6291, H 697 calc for C 6190, H
634%) A" nm 225, 255, 265, 340 vEXcm” ! 1690, 1500,
1515 "THNMR(CDC1,) 43 80, 3 88 and 392112 H, 5, 4 x ~-OMe).
634 (I1H. d. J=15Hz, —-CH=CH-CO}) 660 and 70 (1H each, s,
Ar-H), 796 (1H, d, J =15 Hz -CH=CH-CQ} MS myz (rel mt)
253 [M + 137 {94), 237 (100), 221 (88), 207 (51), 191 (20), 178 (44),
163 (42). 149 (20) and 135 (26} This compound was 1dentified as
£-2.4,5-trimethoxy methyl cinnamate [hit [24] mp 109 ] by
comparsion with an authentic sample

Z-24 5-Trimethoxy cimnamc acid (10) Crystalhine solid mp
124-57, C,,H,,O; (Found C 61 31, H 6 I8 requires C 6049, H
592%) MO nm 216, 235, 280, 335 «EBrem™l 1682, 1496,
1510 "HNMR (CDCI,) $383 (9H, «. 3IxQMel 583 (1H, 4, J
=12Hz, CH=CH-CO), 661 {IH. s. Ar-H). 717 {IH, d, J
=12 Hz, ~-CH=CH-CO} and 7 27 (1H, s, Ar-H)
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