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In the e5urs8 of our aurvffy of pyre-ye- 

toue fungi for biol~agicaX¶y active rsetabolites, 

we studied the order Hypmraalea extensively. 

Vwrealcan fungi are the *ouroI? of a nmber 

of ccmpouods with varied Itructures 
4-10 

which 

include acetoqmins and tdrpenoida having anti- 

biotic. antftumor, cardiotonic, anabolic and 

other fnteresting biologfcal actfv&tiaa. 

&Pcarlycer trlchotheooides, one of tic 

hypcreafean fungi *el?Irst&d for further study 

on the basis cf its &bixity to pr6ducs antf- 

bfotits in our pmliminary acreming, when 

qron\ in liquid culturesr produced two ndy 

antibiotics (+) hypothglnycin ( 1 > and (+I di- 

hydrohypothmycin ( 2 ). Peently in 4 short 

emmunicstion9 wet raparted the isolation of 

hypothemyctn. Hem wt praamt tha structure and 

partial stwecchsrtrtxy of three two equnds, 

Both hwthaycin and d~~~r~by~th~y~~~ ware 

active against tht protozoan. Tfftrlthyasna 

furwroni md the plant pathoganic fun@ 

~stifaw uH2s and Botrytia aifff. 
lypchaycin, ClsH2208 and dihydrohypothc 

hycin, C19H2408 showed maxima in the w 

apectrm near 220, Z6S and 305 RIP typical of 

thq Q-rethoxy, rsmwcylic acid Iretone 

mcrolide chraulptuxe prarant in radictcol 

dwivattvrs. 11 
IR speetr~m alu, shared tht 

t 
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Table 1. 

1 
H NMR Spectra of Hypothemycin and Oihydrohypothsmyc~n.' 

I:,jpothemycin Dihydrohypothemycin 

Carbon I 6 l” pp J (Hz) 
b 

6 l" m J (Hz) 

3 6.13 (s) 6.40 (d) < 2 

5 6.13 (8) 6.50 (d) <2 

7 4.58 (d) (2 4.53 Cd) C 2 

8 3.93 (ml < 2, 8.5. C 2 4.22 Cm) 

9 2.05 (m) 4. 8.5, 15 2.B (I) 4. 8.5, 15 

0' 1.12 (m) < 2, 0.5. 15 1.12 (dd) 8.5, 15 

10 2.89 Cm) < 2. < 2. 4 >.98 (I) < 2. (2, 4 

11 4.41 (d, ( 2 4.45 IdI (2 

13 6.13 (dd) 11, < 2 2.80 (m), 2.62 Cm) 

14 6.30 (ml 11, < 2, 11 1.65 (m), 1.73 (8) 

15 3.13 (ddd) 11, 6.5, 15 1.75 (ml 

15' 2.83 (I) < 2, 4. 15 1.80 (I) 

16 5.48 (ml 5.28 (m) 

16-.\(e 1.40 Cd) 6.5 1.41 (d) 6.5 

CM 3.83 (1) 3.82 (s) 

a 
D20 exchanged spectrum. 

b 
Values obtained fra a coebination of 2D J spectrum and 

deouplinq studies. 

Scha 1. Mnaes spectral fragaantrtion of dihydrohypoG\eaycin. 

380 (15%) 

362 (18%) 180 (8536) 
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other peaks. three protons exchangeable with D2C 

and a aothoxyl signaleat 6 3.83 pm. Thus s*vmn 

of the eight oxyqsns were accounted for by 

three hydroxyls, one wthoxyl, one carbonyl and 

a lactono moiety. The slqhthoxygan has to be in 

an oxirano ring tn accmdste the two remaining 
3 

SP carbons carrying oxygen in the l ‘C-mm 

spactrm as veil as the molecular formula which 

nods nrna unssturations or rinqs. 

Hypothamycin on oxidation with so&u meta- 

pariodate gave a degradation product vhich was 

assigned the structure 3 on the basis of its 

1 
H-NW spectrrrr and decoupling studies. POM- 

tion of this aldehyda acid defined the 

subatltution pattern of the macrolide ring of 

hypothaycin, except for the four carbons lost 

during oxidation. 

3 
By employing sxtsnmiw decouplmg expert- 

mmts on a conventional 220 MHz spoctrometar 

l qloyinq aCaputsr Averaping Transmnts and 

urlng relatively new lko Dimenslonsl J 

spectroscopy on a 250 KHz PWT-KMR spectro- 

meter all the signals of both the coqmunds 

(0) 

could h assigned and couplinq constanta could 

be dotsxminu.3 (Tab18 1). In the forwr method, 

coupling constants could be arrived at accurat- 

sly only whm they ware lar98 and/or when the 

ronalution was very good. In ume case* 

shrpen~rq of the peaks on decoupling and the 

rssultlng reduction of the vidtk at tmlf height 

was uud to determine the coupling constants 

and at best, these values arc only approximate. 

the 250 MHz 2 Dimensional J spectra of hypothe- 

sycin (a partial spoctrm, the higher field, is 

shown in Pig. 1) and dihydrohypothsycin emb- 

lad accurate asxignmont of all the chaical 

shift1 and determination of all but very low 

viciml and long-range couplmg constants. 

Theoretical aspects of this NW! technique have 

been extensively discussed in several recent 
12 

papers. The practical result is a 20 spect- 

ram in which chanical shift infomatlon is 

contained along one frequency axis If21 and 

hcaonuclaar coupling constMt information ln 

the other (II) axis. The J resolved spectra 

(Flq. 101 enables accurate measurements of 

couplioq constanta through greatly enhanced 

resolution. However, in this technique mst 

of the long-range coupling and very low vici- 

ml coupling are often not detected due to the 

limitations imposed by line broadening of 

slowly roluing protons. In Fig. 10, 9H’ and 

Pig. 1. Partial (high field) m spectnm of hypothmycin. A) No-1 250 Wx m 
mctrm. B) 2-D J spw3.n~. C) Roton-dwmupled proton xpact.rm. 0) Sot- 
tions showing J roxolvad spectnm of high field pratonm. 
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15H’ which .re coupled to l0H and 16H with wry 

low coupiing con8tant.s. appear as a doublet of 

a doublet rather than as . doublet of a doublet 

of a doublet like their gaminal counterparts. 

Both hypothaaycin and dlhydrohypethqcin 

gave the saw rain product on hydrcqenstion in 

presence of reduced platinlla oxide catalyst 

indicating structure 2 for dihydrohypothanycin. 

The NWt data (Table 1) as well aa the fragment- 

ation pattern in the high resolution EI-rsss 

spoctnm (Schrs ljconfirnad this stnacturo. 

The coglets analysis of the NMR spectrra 

also helped in asrigning the rolativo atwoo 

chaistry of carbons 7, 8, 10 and 11 (Pig. 2) 

of hypthmycin. 

7% 8R, IOR, I IS 
or 

Fig. 2. 7R,8S,IOS,ll R 

Tha protons of carbon 7 and 8 have a coupling 

mnstdnt of loss than 2 Hz shoving them to bs 

thrw and the low coupling constant, again less 

than 2 Hz betwan the oxirans ring protonn rhow 

they are tr&ns to uch other. l%o high field 

9H which i‘ coup1.d to BH (J-6.7Hr) is alw 

coupld to 10H (2Hx). These coupling constants 

show that the glycol hydroxyls and thm l paxide 

ring am on the oppoeito sides of the nolscule, 

loading to the rmlatiw configuration as shwn 

in Fig. 2. 

the mycelia extract of this fungus was 

studied and gave mainly srgosterol, fatty 

material and the taxoncoiclly irportant plmnt 

l kyrin. 
13 

EXPERI-AL 

Molting points were dotsruined on a 
Koefflor hot stage and are uncorrected. IR 
spectra were detsmined in )or pelloto and w 
spectra in 95% EtOH. 220 mx NMR spectra were 
determined on a Varian NKR spactrcaeyj equip- 
ped with CAT and 80 and 250 MHz and c sp9ctxa 
vere taken on Bruckmr W-80 and UP-250 Pm 
multinuclear spectraeterr. All NMR spectra 
wore taken in CDC13 with TW as standard. High 
rowlution m -as obtained frca, Cornell 

University Masa spactrcuetry Facility using 
MS 902 and low resolution EI- and CI-MS on 
Pinnigan 3300 ma*s spectrmters. 

Specirons of the fungus Hmces trichot- 
hecoider are on deposit in the Hsrbarim of 
the New York Botanical Garden. 
Culture: Two single-ascospore cultures of E. 
trichotheoides that had bean isolated from an 
ascus var. cabined and grovn on a modified 
dextrose-yeast mediun in Fernbach flasks 
containing glass wool in still cultures in the 
dark at 25oC. It ~a8 harvested 22 days after 
innoculation. 
Extraction and isolation: The culture liquid 
(10 1) was separated frm the mycelia and glarr 
wol by ‘training through cheesecloth and was 
extracted three times with 5, 2.5 and 2.5 li- 
for‘ of EtOAc. The extracts var. mined and 
taken dovn to dryness in vacua and the residue -- 
(a. 5 g) was partitioned in a 60 tube (150 ml1 
counter-current distribution unit using a four- 
wlvont aystsr obtained by equilibrating equal 
volws of H2Gl4aOH (1:l) and ether-petroleum 
other 12: 1). The more polar fractions 6-22 
wore cuabinsd and most of the organic solvents 
ware rsoved at 2S” under V~CUM when a 
crystalline material precipitated in the water. 
These crystals, mp 166-168oC. l howd an un- 
expectedly high W2 peak in l4S suggesting an 
impurity of the dlhydro compound. Hovever. 
purification could not be achieved by open 
collrn chromatography, TLC or repeated crystal- 
lirationa. Separation -as finally effected by 
reverse phase liquid chroatography 01 a 
micro C16 collnn (Waters Assoclatss) usrng 
658 aqueous methanol. However, the poor 
solubility of the mixture in this solvent syst- 
aa , which was the only one to give a reaaonab- 
lo resolution of the mixture. made the separa- 
tion very tadlous. 

Hypothaaycin, 1, mp 173-17Q°C, ClgH2208 

(elemental analysis) had MM 378 (MS) and 
[a]365 - l lo90 ( o. 1368 HeOH) . imx at 220 
04,DOO), 267 (14,OOc)) and 307 nm (7,000)~ 
bcu at 3350 (b), 1695, 1653, 1620, 1593 and 
1250 cm-1 and XS peaks at 378, 360, 18’3 and 
179 (bar. paak): CD maxIma, fg), (WOH) at 335 
(* 3.351). 305 (- 8,987). 262 (- 40.000), 234 
(* 29,000) and 21.2 M (+ 77,000). 

Dihydrohypothwcin, 2, mp 178-179OC, 
ClgH24 OS, MW 380.1501 (!4S) had Amrx 305 
(7,000), 265 (14,900) and 219 nm 01,000)~ 
ti 1703, 1650, 1620, 1595 cm-l. lH-NMR is 
given in Table 1 and m&as spectra in Schaae 1. 
Crystals of both hypothcmycin and the dihydro 
ccapound were unstable even at -20° in the 
dark under N2 and shoved several aall peaks 
in the LC trace after a few days. 

Qdrogsnation of hypotherycin and dihydro- 
hypothqcint Mnty DB? of both the ccaqoundx 
in 10 ml ethanol were hydrogonatod in presence 
of reduced plstinu oxide catalyst. The major 
component isolated by TLC in both the case‘ wax 
rho ‘ame. mp and mixed mp 112OC and mass 
spwtra were the *(I., U+ - 382. Hydrogenation 
opens the spoxids and probably the hydroxyl is 
on the carbon a to the ketone. This reaction 
was done when PRPT-NUR ~6s not available to us. 

Periodate degradation of hwthemycin: 
Hypothamycin (20 (19) was dissolved in 10 ml 
methanol, and sodiu lataperiodate (100 mg) in 
3 ml methanol wan added at SO°C under N2 and 
the mixture was stirred for 30 min. The xolu- 
tion was centrifuged and the clear liquid was 
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evapwsted to remove the bulk of methanol. 
3ilutmn vith 10 ml of water and extraction 
vIth ethylacetate and separation of the extract 
op. TLC plate gave an aldehyde acid. The PRFT- 
NNR of the compound combined vith decoupling 
experiaencs proved it to be 3. NWt peaks at 5 
1.41 (31!, 5-6.5) for C-NW, 3.1 (ZH, dd, J-6.5, 
8.C) for Cl5 protons, 3.83 OH, s) for one. 
5.45 (1H. qt. J-6.5, 6.5) for Cl6 proton, 5.95 
(lli. d, J-11) for Cl3 proton, 6.40 (lH,dd, J- 
8, 11) for Cl4 proton and an AB quartet dt 6.6 
and 6.8 (J-2Ht) for the arcaat~c protons. The 
CI-I4S shoved the molecular vsight to be 312, 
in aqreement vith this structure. 

Antibiotic activity: In all cases binary 
serial dilution wthod of Kavanaqhl4 “cm 

cmPlOY@d. and the compounds were dissolved in 
2CI ethanol. 
1) Tetrahyme _ na furqdsoni, (ATCC 10542): the 
orqanism was grown in a protcase peptone-yeast 
wd1.m at 2S°C and chlorcmycetin was used as 
posrtlvc control. water was inactive and 208 
ethanol inactive beyond the second tube. 
I!ypothemyc:n and dlhydrohypothemycin were 
active at 33 pp (LZ)lDo) and 1 pp (LD50). 
*D50 was determined by counting the motile 
cells. 
2) :Jstilaqo maydis, (ATCC 14826) and Botrytis 
dllll (ATCC 9435): spores of these fungi vere 
suspended 11: the yeast medium consistinq of 
dextrose, -n:uI sulfate, potassium dihydro- 
qen phosphate and magnesium sulfate in deioni- 
red water. Nystatin was ased as positive cont- 
rol. The neqatrvc controls, water was inactive 
in the first tube and 208 ethanol beyond the 
first tube. Nypochemycln was active lLD5D) at 
60 and 120 ppm aqainst 0. maydis snd B. allii, 
rcspectlvcly. 
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