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Abstract-A new pimarane dtterpene, 18-malonyloxy-9-epr-ent-rsoptmarol, was tsolated from the aerral parts of 
Ca/ceolarza glandulosa The structure of the new compound was established by spectroscoprc evtdence, chemtcal 
transformatrons and X-ray analysis 

INTRODUCTION 

Calceolar~a IS a genus mostly of medmm size herbs 
wtdespread m South America, 10% of which are endemic 
to Chile [Z] In contmuatron of our mvesttgatton of the 
genus Calceolarrn [I, 3,4] we have now examined C. 
glandulosa, an uncommon taxon dtstrrbuted m the coas- 
tal hrlls of central Chrle Thus paper deals with the struc- 
tural determmation of the major compound, a new prm- 
arane dtterpene named 18-malonyloxy-9-epr-ent- 
tsoptmarol (I), Isolated from the aerial parts of the plant 

RESULTS AND DISCUSSION 

The chloroform extract of the fresh aerial parts of C. 
glandulosa was subjected to CC on srhca gel using 
mcreasmg proporttons of ethyl acetate m petrol Com- 
pound 1, obtained from the intermediate fractions as a 
colourless 011, showed a molecular formula CZ3H,,0, by 
mass spectrometry ([Ml’ at m/z 374) and ’ 3C NMR, and 
tts IR spectrum exhibited carboxyl, ester and olefimc 
group absorpttons The actdrc nature of thts substance 
was evident from its charactertsttc chromatographtc be- 
havtour and because, by reaction with ethereal dtazo- 
methane, the methyl ester la was easily obtamed (see 
Experimental and Table I) 

The ‘H NMR spectrum of 1 showed the presence of a 
vinyl group (65 84, dd, H-15,4 96, dd, H-16~; 4 94, dd, H- 
16t), a primary ester group (63 95, d, H-l 8, 3 78, d, H-l 8’) 
and three tertiary methyl groups In addition, a methme 
signal (65.25, t, H-7) Indicated a trtsubstttuted double 
bond The foregoing evidence suggested that 1 possessed 
a ptmaradtene-type structure and the other carbon atoms 
(C,) m the molecule must be part of the acyl moiety That 
the ester side cham of 1 IS a malonate residue was 
deduced by a singlet at 63 43 accountmg for two hy- 
drogen atoms m tts ‘H NMR spectrum [l, 51 The 
13C NMR spectrum of 1 (Table 1) confirmed the presence 

____ 

* Part 2 m the series ‘Dlterpenolds from Calceolarra species’ 

For part 1 see ref [l] 

of this residue by signals at 6 166.8 (s, C-l’), 40.7 (t, C-2’) 
and 171.4 (s, C-3’) [l,6]. The remaining “CNMR 
absorpttons were conststent wtth the structural features 
of an 7,15-prmaradrene-type skeleton wtth the primary 
ester group equatortally orientated (674.7, t, C-18) at C-4 
[7] However, smce a methme carbon (APT) occurs at an 
unusually upfield position (638 1 d), a normal tsoptma<a- 
dtene structure for 1 was tentattvely discarded [7]. 
Ltthmm alummmm hydrtde reduction or alkaline hy- 
drolysts of 1 yielded the same dtterpemc alcohol 2. As 
expected, the ‘H NMR spectrum of 2 lacked resonances 
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Table 1 “CNMR spectral data of compounds 1, la. 2. 3. S-7 (CDCI,. TMS) 

Carbon 
-_ 

I* lat 2 3 5 6 7 

1 364 
2 18 0 

3 37 0 

4 36 5 

5 38 1 

6 23 8 

I 1189 

8 1370 

9 53 2 
IQ 35 0 

11 25 4 

12 39 4 

13 390 

14 49 6 

15 1460 

16 1114 
17 300 

IX 74 7 

19 182 

20 22 6 
___- 

36 5 36 5 36 5 369 36 9 35 X 

IX 3 IX? 182 1x9 189 IX 0 

37 1 366 36 6 43 1 43 I 37 Y 

36 5 37 5 37 5 33 1 329 46 2 

3X 2 37 3 37 3 43 6 43 7 38 7 

24 0 23 7 23 7 23 X 23 X 25 2 

119 1 1192 1185 1196 1190 1188 

1370 137 I 1377 1369 1174 1370 

53 2 53 3 53 5 s3 3 S? 5 53 5 

35 1 350 349 35 2 35 3 34 7 

25 5 25 5 25 2 25 4 2s 1 25 1 

39 5 39 6 38 2 3’) 7 3x 2 ?9 6 

39 1 390 35 4 3x 9 35 4 3R 8 

49 7 49 7 4X 8 49 7 4x x 49 7 

145 7 145 9 2x 0 1459 2x 0 1456 

1114 1113 7x 111 1 77 1113 

300 29 8 2X 1 29 7 27 Y 29 6 

74 5 72 6 72 5 33 5 33 5 1x54 

182 184 185 22 2 77 7 ..,.. - 175 

22 7 22 8 22 8 22 7 22 7 ‘2 5 
- ______- 

* Malonate carbons dt 166 8 (0, C-l’, 40 7 (I), C-2’. 171 4 ppm (5). C-3’ 

+ Mdlonate carbons at 166 4 (F). C-l’. 41 4 (I). C-2’. 166 7 ppm (5). C-3’ Methyl ester carbon at 

52 4 ppm (4) 

for the malonate protons and the H-18 and H-18’ signals 
shifted upfield from 63 95 and 3 78 to 3.34 and 3 13, 
respectively 

The ’ 3C NMR data of 2 (Table 1) were very similar to 
the skeletal carbon absorptlons of 1 with the exception of 
the signals near C-l 8 The spectrum showed, apart from 
other signals, a doublet @FORD and APT) at 637 3 ppm 
which was displaced, on gomg from 1 to 2, upfield by 
0 8 ppm, whilst the other doublet (b53.3 ppm) m the 
spectrum appeared to be unaffected (AcS = 0 1 ppm) 
These differences could be ratlonahzed by considering 
the nelghbourhood effects of the acyl group on the car- 
bon absorption at 838 1, which was, therefore, tentatively 
asslgned to C-5 However, apart from the known endocy- 
c11c homoallyl1c effect of the A7 bond [S] and the 7- 
gauche effect due to the C-18 oxy-methylene group, 
another Interaction must operate m order to Justify this 
unusually upfield absorption of C-S 

Comparison of the carbon signals tentatively asslgned 
to C-l, C-20 and C-l 1 of 2 with those of lsoplmarol [7], 
shows C-l to be shielded (Aa = - 3 1 ppm), C-20 to be 
desh1elded (A6 = 6 9 ppm) and C- 11 to be deshielded (A6 
= 5 0 ppm) These effects. which are also observed m 
d1hydromomllactone A and other related compounds 
191. can be explamed by the Interaction Imposed by an 
uncommon orientation of C-l 1, which also produces an 
additIona y-effect on C-5, thus mdlcat1ng the increased 
shielding of this carbon atom (compared with Dre1dmg 
molecular models) The assignments of the remamlng 
signals m the ’ 3C NMR spectrum of 2 (Table 1). especlal- 
ly those of the A and C rmgs, were made on the basis of 
the observed mult1phc1tles, emptrrcal shift rules (z, /I and 
;’ effects) [lo] and comparison with the correspondmg 
carbon atoms of some derivatives (see Table I) In fact, by 
catalytic reduction of 9-epl-L~nr-lsoplmarol (2), the vmyl 
group at C-l 3 was selectively reduced to give 15.16- 

dlhydr&9-epz-ent-rsoplmarol (3) As anticipated from a 
Dre1d1ng model, the remalnmg double bond (A’) 1n rmg 
B was ster1cally hindered, reslstlng catalytic reduction 
under the usual condlt1ons Also as expected, the 
‘H NMR spectrum of 3 lacked resonances for vmyl PI o- 
tons and It\ ‘“CNMR spectrum clearly exhtblted the 
character1fttcs of an ethyl group (28 0, r, C-i 5, 7 8, y, C- 
16) Instead of a vinyl group Tredtment of Y-q~rnt- 
lsoplmarol (2) with Jones reagent [1 l] gave the aldehyde 
4, C,,H,,O ([M] _ at ))I:; 286) the spectra of ahlch (see 
Experimental) are m full accordance with the assigned 
structure 

Huang--MinIon reduction [ 121 of 4 gave a mixture of 
two products. 5 and 6, which were purified by chromato- 
graphy on silica gel Impregnated with silver nitrate The 
‘H NMR spectrum of 5 showed four methyl-group pro- 
tons (C- 13, C- 18, C- I9 and C-20). and an olefimc proton 
appearmg at ii5 33 was assrgned to H-7 and an ABC 
system (65 95, H-15, 4 98, H- 16~. and 4 97, H-16~) was 
attributed to the v1nyhc protons 

Obviously, the replacement of the OH group at C-18 
of 2 by one hydrogen atom caused the loss of a ;-gauche 
interaction producing, as appeared 1n the ‘%Y NMR 
spectrum of 5 (Table l), an upfield shift of 6 3. 6 5 and 
3 X ppm on the C-5. C-3 and C-19 carbon atoms, re- 
spectlvely Also, a shielding effect of 4.4 ppm on C-4 was 
observed Therefore. compound 5 1x shown to be 9a-H- 
ent-7.15~lsopnnaradlene 

That 6 15 the 15, Ih-dlhydro derlvatlve of 5 was evident 
from the ‘H and ‘“C NMR data of this product In fact, 
the ‘H NMR spectrum of 6 exhIbIted four tertiary methyl 
groups. a methme proton, and the signals due to the vinyl 
group were mlssmg In addition, all the “C NMR s1gndls 
of 6 (Table 1) were m good agreement wtth the proposed 
structure The formatlon of compound 6 on treatment of 
aldehyde 4 wllh hydra7me must be due. m part. to the 
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generatlon of a dilmlde under the reaction condltlons 
The dlimlde reduction of olefins IS a well-known reaction 
[13] Finally, treatment of aldehyde 4 with excess of 
Jones reagent gave acid 7, the spectra of which are m full 
accordance with the assigned structure. 

In order to remove any amblgulty concermng the 
structure and stereochemistry of 9%-H-ent-lsoplmarol, 
the compound was subjected to X-ray analysis which 
confirmed the structure shown m 2 (Fig 1). Details of the 
X-ray analysis are given in the Experimental 

9-Eplmeric dlterpenolds constitute a relatively rare 
group of secondary metabohtes with twelve examples 
known prior to the present work. These are annonahde 
[ 141, momllactones A, B, C, [S, 151, lcacmol [ 161, lcacin- 
one [ 171, humlrianthenohdes A, B, C, D, E and F [18]. 
From a blogenetlc point of view, the formation of these 
compounds might involve a chair-boat rather than a 
chair-chair cychzatlon of geranylgeranyl pyrophosphate 
to form a bicychc Intermediate possessing a lOa-methyl 
group and a 9a-hydrogen atom or its enantlomer, 1 e 
with H-9 and C-20 m a cts relationship In particular, 
subsequent formation of ring C, elimmatlon of a 7- 
hydrogen and oxldatlon of C-18 could afford the alcohol 
2 [19] On the other hand, the acumulation of malonyl- 
esters in members of the Calceolarm genus may be of 
chemotaxonomlc interest 

EXPERIMENTAL 

Mps uncorr, ‘H NMR 60, 100 and 400 MHz m CDCl, with 

TMS as mt standard, ‘jC NMR 100 MHz, CDCI, with TMS 

) 

Fig 1 X-Ray crystal structure of 9-epl-ent-lsopimarol (2) 

as mt std Assignments of 13C NMR chemical stufts were made 

with the aId of APT and SFORD IR film on NaCl or KBr 

pellets, MS direct inlet 70eV 

Calceolarra ylandulosa Poepp ex Benth , collected in Cuesta 
Zapata, V-Reglbn, Chile, m November 1985, was ldentlfied at 

the Umversldad Federlco Santa Maria, where a voucher spe- 
cimen LS deposited 

The aerial parts of C glandulosa (500 g) were extracted at 

room temp with CHCI, for 12 hr, affordmg 12 3 g of a syrup 

Tins crude material was chromatographed on a slhca gel column 

(400 g) and eluted with mlxts of petrol and EtOAc of mcreasmg 

polarity Fractions of 100 ml were taken and combmed based 

upon TLC momtormg Fractions S-9 gave a mixture of two 

unknown substances Fractions 12-14 provided a mlxt whrch 

contamed a third unknown compound I Fractions 1628, con- 

tamed a smgle substance (gummy, 6 8 g) I 

18-Malonyloxy-9-epl-ent-IPoplmarol (I) VISCOUS colourless 

oil, [a]i5- 105 1 (CHCI,, c IO) IRvkL; cm-’ 3400-3200,3060, 
296%2840, 1740, 1715, 1450. 1375, 1310, 1150, 1000, 910, 845, 

820 ‘HNMR (400MHz) 6584(1H, dd, J = 11 2, 176Hz, H- 

15),525(1H,r,J=40Hz,H-7),496(1H,dd,J=112,15Hz, 

H-16c), 494 (lH, dd, J = 176, 15Hz, H-16t), 395 (lH, d, J 
= 108 Hz, H-18). 3 78 (lH, d. J = 108 Hz, H-18’), 343 (2H, 5, 

H,-malonyl), 1 00 (3H, s, Me-l 7), 0 97 (3H, s, Me-20), 0 94 (3H, F, 

Me- 19) 13CNMR see Table 1, MS m/z (rel mt ) 374 

[C23H3404, M]+ (2), 359 [M-Me]’ (3), 330 [M-C02]+ (1). 
288 [M - C,H,O,] + (7), 270 [M - HOOCCH,COOH] + (45), 

255 [270-Me]+ (76), 187 (32). 148 (50), 133 (49), 119 (70), 109 

(loo), 105 (73), 81 (74), 54 (77) 

Methyl 18-malonyloxy-9-epl-ent-isoplmarol (la) After addl- 
tlon of CH,N*Et,O, l(300 mg) was transformed to la Gummy, 

[a]k5 - 115 3’ (CHCI,, c 1 1) IR vk:; cm-‘, 3080, 296&2840, 

1740, 1720, 1460, 1430, 1375, 1280, 1150, 1020, 910, ‘HNMR 
(1OOMHz) 6586(1H,dd,J= 110,17OHz,H-15),526(1H,t,J 

=40Hz,H-7),495(1H,dd,J=ll0,15Hz,H-l6c),593(1H, 

dd, J= 170. 15Hz, H-160, 393 (lH, d, J= llOHz, H-18) 

3 74 (lH, d, J = 11 0 Hz, H-18’), 3 72 (3H, s, COOMe), 3 38 (2H, 
Y, H,-malonyl), 1 02 (3H, s, Me-17). 0 98 (3H, F, Me-20), 0 96 (3H, 

7 Me-19) “CNMR see Table 1, MS m/z (rel mt) 388 

[C H 0 M]+ (4), 370 (5), 270 [M-HO,CCH,CO,Me]+ 24 36 43 
(57), 255 1270 -Me]+ (lOO), 251 (25), 187 (38), 148 (39), 133 (49), 

I19 (74), 109 (88), 105 (70). 81 (67), 55 (70) 

9-epi-ent-lsoprmarol (2) 1 (1 g) was treated with LiAlH, m 
dry Et,0 After usual work-up and crystalhzatlon from 

MeOH-H,O, 2 was obtained as white crystals (700 mg) On the 
other hand, 1 (1 g) was also treated with K,CO, m MeOH at 

room temp under N, After 4 hr the nuxt was filtered, coned and 

crystallized from MeOH-H,O to yield the same compound 

2 (530 mg) Mp 113-114” [n]i5- 168.0” (CHCI,, c 10) 
IR vzf; cm-’ 3350, 3080, 296G-2840, 1630, 1460, 1445, 1380, 

1150, 1040,1010,920,845,820 ‘HNMR (400 MHz) 65 89 (lH, 

dd, J= 106, 180Hz,H-15),526(1H,t, J=30Hz,H-7),495 

(lH,dd,J=106,1.5Hz,H-l6c),493(1H,dd,J=180,l5Hz, 

H-16t),334(1H,d,J= 109Hz,H-18),313(1H,d,J= 109Hz, 

H-18’), 1.00 (3H, s, Me-17). 0 97 (3H, 7, Me-20), 0 87 (3H, F, Me- 
19) ‘%NMR see Table 1, MS m/z (rel mt) 288 [C20H320, 

M]+ (64), 273 [M -Me]+ (58), 270 [M - H,O]’ (67). 257 (92), 

255 (67), 241 (59), 147 (77), 134 (60) 121 (75). 109 (lOO), 91 (78), 55 

(83), 41 (78) 
15,16-Dlhydro-9-epl-ent-rFoplmarol (3) 1 (200 mg) was dls- 

solved m 100 ml of MeOH PtO, (50 mgl was added and the 

nuxt hydrogenated m a Parr apparatus at an nutial press of 

50 psi After 4 hr, the nuxt was filtered, coned and chromatogra- 

phed on a slhca gel column (10 g) and eluted with petrol-EtOAc 
(9 1) yleldmg pure 3 (160mg) Mp 115~116” (MeOH-H,O) 

[a]&’ - 154 8” (CHCI,, c 1.00) IR vk!j; cm-’ 3320, 2960-2840, 
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1450, 1380, 1060, 1030, 1000. 845. 820 ‘H NMR (400 MHz) 

6525(1H,r,J==40H~,H-7),336(1H,d,J=110Hz,H-18), 

3 18(lH,d,J = II OHz,H-1X’). 100(3H,s, Me-17),093(3H. 5, 

Me-20) 087 (3H, 5, Me-19) 077 (3H. t. J = 70 Hz, Me-16) 

’ ‘C NMR see Table I. MS m;z (ml rnt ) 290 LC,,,rH,,O, M] ’ 
(100) 275 LM - Me]’ (86) 272 [M ~ H,OJ + (58). 260 (92) 259 

(78). 257 (75), 243 (57) 190 (71). 187 (X3), 151 (73). 147 (74). 135 

(76). 133 (79), 95 (X9). 93 (78), 81 (86). 5.5 (82). 41 (X4) 
9-epl-ent-ltoprmurul(4) 1 (300 mg) was dtssolved m 100 ml of 

Me,CO and treated with Jones reagent for 20mm at 0, Excess 

oxidant wa\ reduced wtth MeOH and the products isolated wtth 

CHCI, Thts crude matertdl was evapd and chromntographed 

on d sthcd gel column (20g) and eluted wtth petrol-EtOAc 

(19 I) yteldmg pure 4 (210 mg) Mp 79980 (MeOH--H,O) [a];’ 

~ 112 8 (CHCI,. ( I 00) IR v:f; crn~-’ 3080, 2960. 2840, 2680, 

1720. 1630. 1450. 13X0, 980. 930, 850, 820 ‘HNMR (60MHz) 
6927(lH, 5, H-18), 595(lH,dd, J = 100, IROHz, H-15), 525 

(lH,r, J =4OHz. H-7).496(1H,dd. J= 100. 15Hz. H-160, 

493(1H.dd. .I = 180, 15Hz, II-161). 110(3H, 5, Me-19).097 

(6H, \. Me-17, MC-20) MS nr;z (rel mt ) 2X6 [C,,H,,,O, Ml+ 

(100) 271 [M-Mel’ (22) 257 [M -CHO]+ (35), 243 (30) 187 

(33) 145 (22). 133 (20) I31 (33), 119 (30) 105 (39). 91 (30), 81 (34) 

55 (25), 43 (IX), 41 (26) 
9.ept-ent-7.15-ltopunaradww (5) and 9-epl-ent-7-rcoprmaraenp 

(6) 4 (I 3 g) was treated with 2 5 g of KOH, 5 ml of 95% 
hydrazme hydrdte and 25 ml of dtethylene glycol The mtxt was 

rchuxed for 4hr and the condenser changed to a dust column 

whtle slow boiltng wns contmued to removed H,O A whtte 

solid depo\tted tn the column When the pot temp had reached 

240 , 2 ml of hydrdzme was added and refluxmg wds contmued 

for an addrttonnl 2 hr The mtxt was then cooled, actdtfied wtth 
coned HCI and extrdcted wtth Et,0 The Et,0 soln and the 

whtte solid were mixed dnd subJected to sthca gel CC (8Og, 

HFl<L for TLC) impregnated wtth AgNO, (IO%), uamg n- 

pentanc (I II and rt-pentane-EtOAc (49 1). (2 1) Fracttons of 
50 ml were collected and combmed based upon TLC mom- 

tortng Frdction+ 12-14. contaming d stngle compound, were 
mtxed and afforded 6 (83 mg) Fracttons 20 ~29, contamlng an- 

other pure compound. were mtxed alTordmg 5 (350 mg) 5, whtte 

crystals, mp 73374 [a];’ - 170 2 (CHCI,, c 1 00) 
IR v:;; cm -I 2960-2840, 1630, 1450. 1390. 1370. 1000,920. 850, 

X20 ‘HNMR(400MHz) ~~595(1H,dd,.l=IX0,105Hr,H- 

15). 533 (IH, hrd. J = 5. 5 Hz, H-7). 498 (IH, dd, J = IO, 5, 

1,5Hz,H-16c)497(1H,ddJ=180.15Hz.H-16t),100(3H, 

5, Me-17), 095 (3H. 5, Me-18). 092 (3H. 5. Mc-19) 090 (3H, s. 

Me-201 “CNMR see Table 1, MS m,‘z (rel mt ) 272 

[C,,,H,,, M] ’ (85), 257 LM ~ Me] _ (85), 229 (34) I48 (80). 133 

(77) 119 (7X), 105 (100). 93 (99), 81 (91). 79 (86), 55 (92), 41 (58) 

Compound 6, amorphous powder IR v:i; cm I 296&2840. 

1450. 1390, 1380. 1000, 845, X20 ‘HNMR (60 MHz) s5,30(lH. 

t, J = 40 Hz, H-7) 095 (3H, 5, Me-IX). 090 (9H, hrs, Me-17. 

Me-19, Me-20) 0 82 (3H, r, J = 7 0 Hz. Me-16) “C NMR see 

T,rble 1, MS m,: (rel mt ) 274 [C,,,H,,, M] ’ (96) 259 LM 

--Me]+ (99) 245 (84) 189 (85), 177 (64). 163 (94). 135 (94), 121 

(93). 105 (100) 95 (91). 93 (94) X3 (86), 8 I (92) 69 (95) 67 (90), 43 

(87), 41 (X6) 
9-ep~-ent-7.15-l~op1ma~udrme-l8-nr~ acid (7) 4 (200 mg) was 

dissolved m 50 ml of Me,CO and treated wtth Jones reagent for 

I hr dt room temp The mtwt was dtssolved tn CHCI,. evapd and 

chromatographed by sthca gel CC (20g) and eluted wtth 

petrol-EtOAc (9 1) yteldmg pure 7 (1lOmg) Mp 170-173 
(petrol-EtOAc) 13~1;’ - 124 5, (CHCI,. i 0 50) IR ~2~: cm- I 
3200, 3080, 2960, 2840, 1700, 1630, 1450. 1380, 1280, 1010,915. 

850,825 ‘HNMR(400MHz) 6592(1H,dd,J = 110, IXOHz. 

H-15).525(IH.hrd. I=55Hz,H-7).497(1H.dd,J=110, 

15Hz.H-l6~),494(lH,rld,J= It0 15Hz.H-16<).494(1H, 

dd, J = 18 0, 1 5 Hz. H-16 I). I 26(3H., Me-19). 101 (3H. \. Mc- 
17), 0 98 (3H, F, Me-20) r ‘C NMR \ee Table I MS m/: (rel mt ) 
302 [C,,H,,,O,. M]+ (66). 287 [M - MC]+ (78). 260 (74), 259 
(74). 257 (60), 241 (63). 221 (Xl). 1X7 (71). 175 (64) 133 (X6). I21 

(X2), I19 (100). 107 (79). I05 (71) 95 (7X) XI (X4) 67 (X7) 55 (74). 

43 (73). 41 (77) 

Crrstcrl/oyrcrplnc drlrrr /or 9-epl-cnt-[sopr,flrrrcrl (2) A prtmdttc 

crystal (0 6 x 0 4 x 0 2 mm) wds mounted on an automattc fout- 
circle dtffractometer (Phthps PW 1100). u\mg CuK, rddiatton 

The system was monochntc, and the data collected assunnng d 

C2 space group ~2 = 28 812 (12) h = 7 351 (4). (‘ -= 17882 (8) A 

and /I = 1 I2 OX (8) The unit cell contams etght molecule\ Out 

of 3420 measured rehecttona, only 2831 were constdered ds 

observed [I > 3u(I)] The structure was solved by dtrect mcth- 

ods 1201 dnd the parameters refined to an R vjaluc of 5 8?a [?I] 

The two Independent molecules of the asyrnmetrtc umt appear 

on Fig 1 In both, the hydroxy group take\ two positnon\, 

occupted equnlly. correspondtng to two hydrogen bondtng 

schemes The reldttve configurntton IS obvtously the same and I\ 

represented by the formul,t 2 
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