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Abstract In addition to sitosterol, linalool, S-hydroxy-7-mcthoxy-6,8dinuthylflRvanonc and 5,7dihydroxy- 
flavanone, two new natural products were isolated from Piper hoslmunnionum and chamctctizd BS methyl 2.2- 
dimcthyl-2H-I-benzopyranacarboxylte and methyl Qhydroxy-3-(2’-hydroxy-3’-methylbut-3’~yl~benz~te on the 
basis of spectroscopic data and chemical dcrivatization. 
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I!VTRODLmON RSTULTS ASD DISCUSSION 

The genus Piper is a source of several types of natural 
products. including among others alkaloids [l-7]. lignans 
18.93. phenols [l&12]. flavonoids [12.13] and triter- 
penes [ 141. The present work deals with the constituents 
of P. honmonnionum. a shrub of the Amazon region. Two 
new natural products, 1 and 3r, linalool. sitosttrol and 
two flavonoids were isolated from the stem bark. The 
tlavanoids were characterized as S-hydroxy-‘l-mcthoxy- 
6,Rdimethylflavanon (4a), prcriously isolated from 
Unono luwii (Aanonaceae) [IS] and 5,7dihydroxylIa- 
vanonc (pinocembrin. 4~). known from several species 
[ 161. The chromcnc (I) had been synthesized previously 
[ 171 but was not known as a natural producf although 
chromenes are widely distributed in nature [ 183. 

The new natural product 1 showed IR bands cm- 
responding to an aromatic ring ( I6 lo,1490 cm ’ ) and an 
ester group (I720 cm ’ ) while the UV spectrum showed 
thra absorption maxima at 243. 290 and 322 nm 
(E 16955.2058 and 13323, suggesting the prcscnct of a 
chromcnc skeleton [ 193. The ELMS showed the mokcu- 
lar ion at m/r 218 and the loss of 15 amu, which is 
characteristic of a 2.2dimcthyl-chromcnc [20]. The 
‘H NMR spectrum was particularly informative since it 
revealed the prcscncc of a trisubstitutcd bcnzcnc ring 
[66.82 (d, J = 7.5 Hz). 7.70 (d, J = 2.0 Hz)and 7.85 dd. J 
= 7.5 and 2.0 Hz)] the prcscncc of a double bond (as an 
AB system at d5.66 and 6.40 with J,, = 9.0 Hz). a 
carboxymcthyl singlet (63.87) and a ganinal dimcthyl 
group attached to an oxy~bcaring carbon (6H. s, 

61.45). The structure of 1 was further evident from its 
’ ‘C NM R spectrum (see Experimental). from comparison 
of its spectral data with those of a synthetic sample (171 
and by catalytic hydrogenation which afforded com- 
pound 2. 
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l Baxat on part of the M.Sc. Tbais sutnnhd by T.A.C. IO Acetylation of 3R gave the diacetatc 3b. C,,HI,O,. 
IJnivcrGdad NXc&al de Colombia. Rqoti. Colomti (1986). (M’ 320). which leckcd hydroxyl absorptions in the 1R 

Compound 31. C,,H,,O, (M *, m/z 236). [x]A* 
- 6.7‘.showcd IR bands attributabk to hydroxyl groups 

(3440and3160cmW’)ancstergroup(l685cm-’)andan 
aromatic ring (1608~~~ ‘). IIS ‘HNMR spectrum 
showed the prcscna of three aromatic protons: one orrho- 
coupled (66.94. d. J - 9.0 Hz), one merrxcoupkd (67.78. d, 
I = 3.0 Hz) and one orfh~metocoupkd (67.84, dd, J 
= 9.0 and 3.0 Hz). The side chain signals appeared as a 
vinylic methyl group (6 1.82). a terminal mcthylenc group 
(64.90. IH, s (br). H,,, and 65.03. lH, s (br), H,,,), two 
bcnzylic protons (6282-3.05, m), a carbinohc proton 

(64.35455. m) and a hydroxy group (62.68-2.82). The 
ranaming signals were a carbomcthoxyl singlet (63.90) 
and a phcnolic hydroxyl (68.7&9.06). The latter signal 
and that of the aliphatic alcohol disappcarcd upon 
addition of D1O. 
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spectrum but gave additional carbonyl bands at 1770 and 
174Ocm-‘. The ‘HNMR spaztrum of 3b showed two 
etatc sin&U at b 2.OOand 2.40. The substitucnt at C-4 in 
38 had to be a hydroxyl group since H-S suffered a 
downfield shift of 0.23 upon acetylation. Similarly, the 
subslitucnt at C-2’ in 31 was also a hydroxyl, sine H-2 
was downfield shifted to 65.38 and one of the okfink 
protons was diamagnetic shifted 0.13 ppm in the acetate 
3b. Irradiation of the H-2’ tripkt in 3b (6, = 5.38, J,, 
= J, - 7 Hz) collapsed the AB part of the ABX system 
(6, - 3.00. 4 = 2.83, JAB - 12 Hz) to an AB system, 
while irradiation at 62.90 changed the triplet (H-2’) to a 
singkt. 

Further support for the structure of3a was provided by 
the MS which showed the base peak at m;; 166 due to the 
formation of the methyl Chydroxy. 3-methyl bcnzoate 
ion. It seems that compounds like 3a are biogenetic 
uncyclized precursors of chromcncs. 

gXPERIMESTAL 

lsolarum oj ihe co~r~ruenrs oj Pspcr hostmannunum C.D.C 

Stan bark was colkctcd in the vicinity of Manaus, Amazonas. 

Brar.11 and ldcntificd by the botanut Wtlham Rodngua. Voucher 

Habarnun INPA (Mansus) 64224. Dry pow&red stan bark 

(1.9 kg) was pcrcolatcd wcth C,H, at room temp. The extract 
( I3 g) was chrcmatogrrpbcd on a ulia gel (220 g) column. glnng 

with petrol-CHCI, m the uwd~tcd proportIons aliphat~c esters 

(l.Sp. I:OA dtostaol (l.3g. 8:2A linalool (I.1 g. 8:2A 1 (0.07g. 

1: I) and 4a (0.05 g. 1: I) and gvmg wrth CHCI, EtOAc in the 

mdrrted proponIons 3a (0.04 g 8:2) and 4c (0.01 g. I I). 

Spectral data and duazt comparison with autbzntlc sampks 
atabluhed the ldentmcs of lmalool and C. 

Merhyl 2~-duru~hyl-2H-l-bmzop~~~bc~boxylorc (IL oil. 

UV j.E” nm (CA 322 290. 243 (1332 2O58. 16955A 

IRy&crII ‘. 3(wo, 298O. 2960. 2840, 2820. 1720. 1645. 1610, 

l58O. 1490,1465.1445.1385.1370.1320.1290.1275.12)0,12aJ. 

1170. 1125. 1090, 990. 930, 910, 880. 85Oo. 840. 760. ‘HNMR 

(90 MHz. CDCI,): d 1.45 (6H. s. CH,-2). 3.87 (3H. s. COOCH,- 

6). 5.66 (IH, d,I - 9.0Hz. H-3), 6.40 (IH. d. I = 9.0Ht H4A 

6.82ttH.d.J - 7.5 Ht, H-8). 7.70 (I H. d, I = 2.0 Hr H-5). 7.85 

(IH.dd.l- 7.5and2.0HzH-7A1’CNMR(25.2MHrCDCI,t. 

677.23 (s. C-2). 121.53 (d. C-3). 127.88 (d. C-l). 130.88 (d. C-S)*. 

122.37 (I. CbA 13O.81 (d. C-7)*. 115.97 (d. C-8). 15694 (s. C-9A 

12O.48(s.C-IO), 166.57(s.C-llA51.71 (q,OCH,-11).28.27(9.C- 

12andC-13)~ElMS2OeV.m;r(rcl.m1.):218[M]’ (24A2O4(12A 

203(tOOA lU7(4A 179(6A l59(4). l44(7). 137(12A )t5(5A lO9(5A 

I05 (5). 
Corulync hydrogenuion oj 1. To a soln of I (69 mg) in MeOH 

(I5 ml) was added 10% PI-C (120 mg) and the mlxturc was 

rturod m an atmosphac of HI for I hr. The catalyst was filterad 

off and the filtrate on cvsporation gave 2 (55 mg). Coburh 

crysuls. mp83”. IRvEcm-‘: 3O2Oo. 2970. 2940. 1710. 1610. 

158O. 1495.144O.142O. 1380,1365.13500. 1335.132O. l29O, 1260. 
1240.1220.1190.1175.1165.1115.1100.1025.975.p45.935,920, 

875.765. ‘H NMR (60 MHz. CDCl,k 61.28 (6H. s. CH,-2). I 70 

(2H. r. I - 7 0 Hz. 2H-3). 2.70 (2H. I. I - 7.0 Hz. 2H-4). 3.80 (3H. 

S, COOC~!,A 6.70 (IH. d. J - 10.0 HI. H-8A 7.6O7.90 t2H. m. 
H-Sand H-7). ElMS70cV.m:: (rel.mt.): 22O[M]- (46~205 (ISA 

189(13A 185(lCOA 173 (13). 166(12Al61 (23~. 145t8). 144t7). 133 

(13A IO5 (27). 
Merhyl Qhydroxy-3-(2’-h~drox~)‘-mcrhylbur-3’-rnyI~ 

bensoure @a). Colourkss crystals, mp 120 [z];’ -6 7 
(CHCl,; ~0.006). UV.iz”nm (c). 262 224 (13688. 

I4 632); i-u+ ud& nm (c): 303. 230 (I8 762. 10384); 
.McOH*UL?&.HCI 
ArmI nm (c): 262. 224 (13806. 14 160); 

IRvk cm .I: 3440.3l60.3022 3aW 2960.2930,1685. t6@t, 
1455. 1432 t38O. 134O. 1305. t29O.1195.tl70. lt2O. 1062 1032 

loo0, 895, 832 77O ‘H N.MR (90 MHz CDCl,A d 1.82 (3H. s. 

C&3’,. 2.68-2.82 (1H.m O&2’), 282-3.05 (2H.m. 2H-I’). 3.90 

(3H.s,CDDCH,-tA4.35-t.55(tH.m.H-2’A4.9O(tHs(&AH,- 
J’A5.03(tH.s(beAH -4 A 6.94 (IH. d. I - 9.0 Hz. H-5). 7.78 

(1H.d.l - 3.0 Hs H-2A 7.84 (IH. d&J = 9.00~) 3.0H+ H-6). 
8.7O9.06 (I H. I (k), Oij4); El MS 30 eV.miz (tel. m1.A 236 [M] l 

(5),218(4),205(6), t87(5A l67(8A 166(toOA t65(22A t59(8A 158 

(6A 151 (l8A I44 (7A I35 (t9A 134 (29). I07 (45). 71 (16). 
Merhyl 40cnox~3-(2’-ocrroxy-3’-~hylbur-3’hnyl- 

bquoore (8bA (AcsO. C,HsN. 48 hr room temp.). oil 
IRv~cm-‘: ul80, u)2Oo, 2955. 2920, 2s5O, 1770. 1740, 1725. 

1660.1618.1500.l45O. 1380. I3OO. 128O.12sO.t22O, 12aT,t18O, 

1130, lo3O. 920.770,1H NMR (80 ~ik CDCI,A d 1.80 (3~. s, 

Cb-3’A 200 (3H. s. CDOCHs-YA 24O (3H. S. CDOCH~-tA 
2.83 and 3.00 (AB of ABX. 2H. IAB 1 t2. I,, - 7, I,, - 7,2H- 

l’A3.90(3H.s.CCXXH,-tA4.9O(2H,s(brAH-4’A5.38(tH,r.J 
- 7. H-2’), 7.20 (I H. d. I = 8.5 Hz, H-5). 7.99 (2H. RI, Hd and H- 

2); ElMS70 cV.m:r (rcl. mt.): 320[ M] l (I IA 289 (7A278 (19). 260 

(28). 236 (3). 218 (75A 205 (3). 208 (58). 2O3 (43). IYO (46A 187 (l4A 
166 (84A I59 (500). ISI (4). 135 (6). I34 (14). I07 (12143 (100). 

S-Hydroxy-7-mcrhox~6.8~~lhyljlclLw (4a). Yellow crys- 

tals. mp 146 147’. [z]d’+ loo.5 (CHCI,; cO.0101. 

UV i= nm (c): 358.286 (3278. I4 I55A ik?” + M*N’ nm (c): 

360 288 (2831 134tOA j.Mec’“*AK1a nm (c): 358. 314sh. 287 

(2235. 5066. I3 I l2A izy+AK’B *“cl nm (c). 358. 314. 287 

(2086.4470. I I 324); IR v= cm ‘. M75. 3w5.2978.2930.286O. 

1635. 1598. 1525. 1500. 1455. 1425, 1375. l36O. 1312. 1295, I2O5. 

1170. t 135. 1110. 1035. 1005. 970. 9%. 910, 818; ‘HNMR 
(90MHzCDCI,~62.12(6H,s.C~-6andC~-8A2.85(1H.dd. 

I - 16.5 and 4.5 Hr. y-3). 3.03 (IH, dd. I - 12.0 and 16.5 Hz. 

H,-~A~.~~(~H,s.DCH,-~A~.~O(IH.&~,J - 12.0and4.5tiH- 

2). 7.50 (5H. s (br). H-2.6’), 12.10 (IH. I. OH-S). “CNMR 

(25.2 MHz. CDCI, ): 679.40 (4 C-2).43.32 (r. C-3). 197.32 (s. C4A 

159.1 I (s, C-5). 109.90 (s. C-6). 8.10 (9, SH,-6A 165.18 (s. C-7). 

59.62 (q,CH,O_7A IO4.M (a C-8), 8.66 (9. cH,-8A 157.54 (s, C-9). 

9890 (s.C-IO). 138.24 (s.C-I’A 124.53 (d. C-Yand C-6’). 128.39 (d. 

C-3’ C4’ and C-5’A EIMS 70 cV (rcl int.): 298 [Ml’ (10OA 297 

(16),221(28).194(64A166(77),151(9).137(18).123(16).104(13A 

77 (25) 

5-Aceroxp-7mrrhoxyd.8drrrurhylfIovMoru (4hA oil. 

IRv~an . ‘. 3018 29200. 2850. 1770. 1690. 1615. 1500. 1450. 

1405. 1370. 135Oo. 3300. 1275. 1215. 1160. 1105. 10343. 1005,970. 

950.850.750 ‘H NMR (80 MHz. CDCt,): 62.01 (3H. s. Cii,-6) 

2.18(3H.s.CH,-8A2.38(3H.s.CDDCH,A2.77(lH.dd.I - 16.5 

and4.5Hx.H,-3).3.00(IH.dd.J - 12.0andl6.5H~H.-3A3.70 

(3H.s.OCH,-7A 538 (lH.&f,1,,. 12.0 HzandI,,, - 4.5 Hz. H- 

2A 7.44 (5H. s. H-2’. 6’A EIMS 70eV (rcl int.A 340 [M] l (8). 299 
(47).298(tO0),297(34A221 (40). 194 (100). t93(13). t66(73A 165 

(ISA I23 (IO). IO4 (21). 91 (5). 77 (13). 
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