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Abstract-Three new pyrrohdldes, brachyamide A, brachyamlde B and brachystme, have been Isolated from Piper 
brachystachyum. The known amides, piperade, retrofractamlde A and gumeensme, the hgnans pluvlatllol, methyl 
pluvlatilol (fargesin), sesamine, asarinine and the aromatlc hydrocarbon pipatahne, substituted cmnamlc acids, methyl 
ester and sltosterol were also Isolated and identified Ptper longum furnished a new long chain isobutyl amide, 
longamide, besides gumeensine and the same lignans as isolated from P. brachystachyum. All the new plperamides were 
characterized by spectra1 studies and chemical degradation 

INTRODUCTION 

PIper species are widely distributed m the tropical and 
sub-tropical regions of the world and used medlcmally m 
various manners [l-3]. In view of the recent findings m 
our laboratory [4, 51 concernmg Indian species of Ptper 
greater attention 1s being paid to these plants [4,5] Piper 
brachystachyum is rich in hgnans and crotoepoxldes [6]. 
On the other hand Piper longum IS known for Its content 
of piperamides [7-161. However, we have found that 
fruits of P brachystachyum (procured from Slkklm) show 
the presence of several known and unknown pyrrohdldes 
and nobutylamides. Three of the pyrrohdldes are being 
reported for the first time m this plant and their structures 
assigned. Similarly fruits of P. longum of the same region 
showed conslderable variation in the chemical constit- 
uents and piperine and plperlongulmmine 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 l-5 were aromatic amides and 6 was a long chain 
fatty acid pyrrohdlde. The compounds 1,2 and 6 are now 
being reported for the first time from a natural source 

Compound 6, named as brachystme, was a semi-solid, 
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 LJV spectrum (&,,, at 216 nm) In the ‘HNMR 
spectrum, signals for the trans-olefimc protons of an 
a&unsaturated carbonyl system appeared at 66 2 (d, J 
= 15 Hz) and 6.8 (m), respectively, and the isolated CIS- 
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olefimc proton signals appeared at 65.32 as a trlplet (J 
=4 Hz) The signals for N(CH,) protons appeared at 
63.44 as a triplet (J=6 Hz). In the 13CNMR spectrum, 
a&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 alkahne hydrolysis furnished a n-C,, acid besides 
pyrrohdme The position of a double bond m the chain 
was established from the mass spectra1 fragmentation 
studies which showed ions at m/z 113, 139, and 153. The 
fragments at m/z 70 and 98 also confirmed the basic 
moiety as pyrrohdine. All the 13CNMR signals were m 
conformity with the proposed structure of brachystine as 
2(E),9(Z)-nonadecadlenolc acid pyrrohdlde. 

The minor pyrrohdlde 1 (brachyamlde A) was a semi- 
solid analysed as Cz4H3,N03 (M+ at m/z 381.5149). The 
UV spectrum displayed maxlma at 262, 270nm and an 
inflexion at 3 10 nm indicative of an extended conjugation 
to an unsaturated carbonyl system The IR spectrum 
showed strong bands at 1600 and 1655 cm- 1 for an 
unsaturated amide carbonyl group In the ‘HNMR 
spectrum, a two proton singlet at 65.86 was assigned to 
methylenedloxy protons. A doublet centred at 65.90 (J 
= 15 Hz) was assigned to an cc-proton of the trans-olefinlc 
bond and a multlplet at 70-7.30 to the P-proton. The 
other olefimc protons signals were crowded mto a multi- 
plet centred at 66 16 Aromatic proton signals were 
located at 66.8 (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- 
droxlde to yield a semi-sohd which was Identified as 3,4- 
methylenedloxytrldecanolc acid by gas chromatography 
and mass spectrometry of the methyl ester. 

The posltion and stereochemistry of the olefimc 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 m coqugatlon with an aromatlc rmg was 
established by comparmg the UV spectrum of 1 with the 
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UV spectra of ptperctde and (E)-tsosafrole [5-(1-E- The pyrrohdtde 2 (brachyamtde B) a semt-solrd, ana- 
propenyl) 1,3benzodtoxol] whtch have A,,,,, at 259.5,267, lysed for C,,H,,NO, (M’ at m/z 3274261) The dtag- 
305 and 261,268 and 304 nm, respecttvely [ 171 The mass nosttc IR bands for an unsaturated amide carbonyl 
spectrum showed prominent fragments at m/z 351, 161, system appeared at 1660 and 162 0 cm I The IR and UV 
135,98 and 70. The t3C NMR signals were completely m spectra of 2 showed all the charactertsttcs of 1 thus 
agreement with the proposed structure of 1 whtch was mdtcatmg the presence of an q!?-unsaturated carbonyl 
2(E),4(E),12(E),13-(3,4-methylenedioxy)phenyltnadecatn- system alongwtth a conJugated rrans-oletimc bond wtth 
enotc acid pyrrohdide an aromatic rrng In the ‘HNMR spectrum, CI and b- 
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5 83 (2H, s, - O C H 2 0 -  ), 6 10 (1H, d, J =  15 Hz, - C H = H C - C O ) ,  
6 18 (IH, m, olefimc H), 665-700 (4H, m, Ar-H and CH=CH)  
and 7 96 ( 1 H, br s, exchangeable w~th DzO, -C(O)OH MS at m/z 
(tel ,nt) 274 [M] * (60). 192 (100), 175 (20), 161 (18), 137 (13), 135 
(50t, 131 (60), 89 (24), 77 (20), 63 (86) 

RetroJractamtde A (3) Crystalhne sohd, mp 130" CzoHzsNO3 
fFoJ,~,ad_C 74.6.!.. _bl~ 8.0ZN.4 5!. ca.!~ fo~: C 73.36;.t427 69_:_N 4Z7%). 
/o~]ou nm 215 and 264 VK~,' cm -~ 3200, 1655, 1622, 1540, 1490, 
1440, 1260, 1040, 1000, 880, 810 ~H NMR (CDC13) ,60 92 (6H, d, 
J =6  Hz, CIH)Mc2), 1 76 (1H, m-C(H)M%),  2 30 (4H, hr .s, 4 × 
allyhc H), 3 12 (2H, t, J = 6 Hz, -CH2-N ), 5 70 (1 H, d, J = 15 Hz, 
- C H = C H - C O ) ,  590 (2H, s, - O C H / O ) ,  608-646 (4H, m, 
olelinlc H), 668 694 (4H, m, Ar-H) and 704-740 (1H, m. CH 
- C H  CO) MS m z (rel mr) 328 [M + 1 ] + (28), 327 (58), 228 (6), 
214(4). t94(4). 187 (16), 162(100), 161 (98), 135120), 131 (93), 103 
(94} and 77 (75) Compound 3 ~denufied as retrofractam~de-A (hi 
[21] mp 129 ) 

Ptper~de (4) Crystalline sohd, mp 113-115 ~ C22H~,)NO3 
(Found C 7513, H 844, N 414 calc for C 7433, H 822, 
N 3 94%) ).~m]{ m nm 208. 260, 267, 303 v~.~ cm ~ 3256, 1612, 
1600, 1240, 940, 906 ~HNMR(CDCI3) 6092(6H,  d , d = 6 H z ,  
C(H)Me2), 1 16 1 60 (4H, m, CH 2 ), 1 64 1 96 (1H, m, CHe 
C(H)Me) 204 238 14H, m, allyhc H), 3 12 (2H, t, J = 6 5  Hz, 

CH 2 N ) 576 (1H, 3 = 1 5 H z ,  CH=CH-CO) ,  592 (2H, s, 
OCH20) ,  5 94-6 28 (4H, m, olefimc H), 6 76-6 95 (3H, m, Ar-H), 
7 03-7 32 (1 H, m, C H - C H  CO) MS m/z (rel mt)  356 [M + l] + 
{38), 283 (6), 255 (151, 248 (51 ), 220 (46), 194 (22), 187 (34), 180 (33), 
161 (97), 152 (77), 135 (96). 115 (25), 103 (68), 91 (28), 77 (100), 72 
(60) and 64 (33) Compound 4 v, as tdent~fied as p~perc~de by 
comparison w~th an authentic sample (ht [19] mp 113") 

Gumeensme (5) Crystalhne sohd, mp 112-114 (M + at m/z 
383) for C24H33NO3 (Found C 75 92, H 8 98, N 3 77 calc for C 
75 !6, H 8 6 7 ,  N 3 6 5 % )  2M]°"nm 359 v~.~,cm -~ 3300, !665, 
1625. 1610, 1560, 1440, 1318, 1255, 1000, 945, 920 ~HNMR 
(CDCI~) 6092 (6_14_, d, J = 6 H z ,  C(H)M%) !3Z f8R br s 4 
x C H 2 -  ), I 76 (1H, m, C(H)M%), 1 92-232 (4H, m, allyhc H), 
312, (2H, t, J = 6 H z ,  CH~-N-),  576 (IH, d. J = 1 5 H z ,  -CH 
=CH-CO),  5 92 (2H, s, - O C H z O -  ) 6 72 6 92 (3H, m, Ar-H) and 
7 0-7 4 (1 H, m, CH = C H - C O )  MS m/z (rel rot) 383 [M] + (48), 
311 (6), 283 (t2), 268 (11), 248 (38), 203 (7), 180 (25), 161 (50), 152 
(40), 135 (94), 131 (100), 103 (60), 71 (7) Compound 5 was 
ldenhfied as gu,neensme by comparison w~th an authentic 
sample(ht  [20] mp t13 115') 

Brachystme (6) Sem~-sohd, C23H,uNO, M * at m/z 347 5858 
(Found C 8080, H 1208, N 422 reqmres C 7947, H 11 88, N 
402%) ,,~m]°"nm 216 V~m~rCm * 1660,1615,1550,1470,1140, 
L3a/). 12_60,. !.0~,.0,. !.000. 800.. 73.0. ~ 13. N.M.R. (.CL-IC!.3): ,J.0. 88.(.3.t-L. ~,. 
J = 7 I:lm.~l:t.2.- M~,. !. L - 1. 6A {.7dl lrl,. m,. V). *.Clfl~z),. 1. 76-- Z35 (./0. 
H, m allyhc H and 2 × CH2-CH 2 N ), 3 44 (4H, t, d =6 Hz, 2 
x - C H 2  N ) ,532(2H t , d - 4 H z ,  H C - C H 3 , 6 2 0 ( 1 H ,  d , J  
- 1 5 H z , - C H = C H  CO) and 680(1H,  m, C H = C H - C O )  MS 
m/z (ret lnt) 347 [M] + (6), 332 (20), 304 (14), 250 (11), 236 (9), 222 
(33}, t64(8), 153(72), 139(30), 124{40) 113 (85),98(681, 81 (55), 70 
(.8.6),. $5 (.86). a..r~sJ. 41. (.lq~. ~ 3C N.M_I~' (.C_FACJ..;.). 61.6.7 Q (.s~. C-1O,. 
1198(d.C-2) !44 !(d~C-3),326(t.C-a.),Z73(t,C-5),Z94(<C-6), 
3Z Z(~_,.C-7!,.?_8.6.(t,.C-~, tZ~. a (d..C-9). t?_o. t (,Z..C- t~),.?_7 5(.<.C- 
LU,308(t~ C-!~,ZO 6(t, C-!3),ZO 4(K C-!4),zg z(t, C-t5)~2K6(t. 
C- 1_~,_32_6 (.c.C- L7),_~6.(z,.C- L8),_ L4 L (.'/..C- !.q.),.a6 0. and_46 6 (C. 
1' and C-4'), 26 3 and 24 6 (C-2' and C-3') 

Catalytic h)droqenat~nn ~LF6 Hydrogenatmn of 6 (0 16 g 10% 
PcL(C.). a£_te_r_ work-up and_ pur_dJcatmn ',~_o_r_de_d_ a_ pale_ yelJo_w 
semt-sohd Cz3H~sNO (Found C 78 99, H 13,22, N 4 13 requtres 
C78.56. IJ. 1.Z8.q..N. ~qSo/,~), q:t.N.MJ~.(,CI~CI..,~., ~0.8.7. (AI:l.t..l 
= 7 tq.z,. Ms=-- },. 1 1 1. 6 ~ht ~. (C1:I_2),~-],. 1 66 9- 9_1 (.6J=l,. rn, aJl~b~ 
and Zx CHe=CId~ z. N). a~,'t 3. 36 (4.H_ t,_ .I = 6 HJ_. ?_x CI:I_z_N= ) 

Sapomhcat~on ~d6H. Compound 6H (0 1 g) on sapomficatmn 

afforded a crystalhne sohd (from EtOH) mp 65 ~ ~denUfied as 
nonadecanom acid (ht [22] mp 68-69 ~') 

Lonyamtde (7) Amorphous powder, mp 72", C30H6~NO 
(Found C 81 50, H 14 14; N 331 reqmres C 7975, H 1360, N 
3 10%) v~.~ cm -~. 3380, 1695, 1485, 1480, 1300, 1020, 720, 735 
~HNMR (CDC13) b092 (9H, m, 3 × Me), 1 12--1 80 Ira, (CH2).], 
232(2H~t , . l=6 Hz,_allyhc H).and 3 64 (2H, t, J = 6  Hz, -CH z 

NH) MS m/z (rel rot) 451 [M] + (50) 423 (77), 395 (60), 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) 

Sapomficatton of 7. Compound 7 (0 4 g) on saponlficatton and 
purification afforded crystalline sohd mp 84' (ht [23] mp 88-89") 
~dent~fied as hexacosanom amd 

E-2,4,5-Tr~methovy ~tnnann~ a~td (8) Crystalhne sohd, mp 
166' Ca2H~40 s (Found C 61 31, H 606 reqmres C 6049, H 
592%) 2mm]°"nm 216, 238, 284, 340 VKm~{Cm ~ 1690, 1495, 
1510 ~H NMR (CDCI3) 03 92 and 3 96 (9H, ,s, 3 x- OMe), 6 36 
( 1 H . d , . l - 1 5 H z  CH=CH CO) 6 5 1 a n d 7 0 4 ( I H  each.~ At- 
H), 808 (1H, d, . I=15 Hz, CH=CH CO) and 91 llH, brs 
exchangeable w~th D20, COOHj The compound was ~denhfied 
as 2.4,5-mmethoxy-E-cmnamlc acid [lit [24] mp 169"] 

E-2,4,5-Trtmethovy meth31 cmnamate (9) Crystalhne sohd, mp 
108 , C l 3 H 1 6 0  s (Found C 6291, H 697 calc for C 61 90, H 
634%) 2mM~,°"nm 225, 255. 265, 340 vK~cm -x 1690, 1500, 
1515 ~ H NMR (CDCI ~) ̀ 63 80, 3 88 and 3 92 ( 12 H, ,s, 4 x -OMe), 
634(1H, d . d = 1 5 H z ,  CH=CH CO) 6 6 0 4 n d 7 0 ( l H e a c h ,  s, 
Ar-H), 7 96 (IH, d, J = 15 Hz -C H=C H CO) MS m/z (rel rot) 
253 [M + 1] + (94), 237 (100), 221 (88), 207 (51 I, 191 (20), 178 (44), 
163 (42), 149 (20) and 135 (26} Th~s compound was ~dent~fied as 
E-2,4,5-tnmethoxy methyl cmnamate [ht [24] mp 109 ] by 
comparsmn w~th an authentic sample 

Z-2,45-Tr~metho,;y cmnam, a~d (10) Crystalhne sohd mp 
L24-5 °, C~2H~aO ~_ (Found C 61 31, H 6  18 requ~rex C 6049, H 
592°'o) ).mm~ ° ' n m  216, 235, 280, 335 vK~ ' c m - '  1682, 1496, 
l~t(l t H N M R  (CDCI3) 3383 (9H, s~ 3 xOM~) 583 (llzk d', .I 
=12Hz,  CH=CH-CO),  661 (IH. s. Ar-H). 717 (1H, d, J 
= 12 Hz, - C H = C H - C O )  and 7 27 (IH, ~, Ar-H) 
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