
Reccnl ycan have seen an cxpans~on d rwks o(l 
lhcmacmbdcgnn~pdmlib&tiuputdm 
increasing inlemt in akering the b&ogical activity 
dthis family dnuuralpmhcts.Thc modifkx 
tkm d he erythromycin wp d macrotide anti- 
biotics (1) has been under sludy in our laboralofy 
for scvenl ye-. We are forrunale m havi4 a 
ready supply d uvent b+netk precurxors and a 
number d pinl Mocked mulantr d ~hc erythre 
mycin produci~ oqanism Slrrptomyc-r3 ry 
rhrru~. which do no( synthesize kclonc pccunocr 
bur .arz capabk d cowtiing biogenetic inter- 
mcdirtti in10 ery~hromycins. One Pgporh we 
have uud IO ammpc IO produce fww novel mrre 

Ii& m~ib&tics has invdvod the feeding d mm%Jkd 
u prccumm IO these blocked mulants. 

‘I-he reporl d Celmcr ~hrt 8.8adcoxy-8-rpr- 
okpnbomycm. a ICmcmbefcd ring macroMe 
anlibiotlc similar IO erylhrumycin. had consider- 
abk more rtlvily against crythromycin rcristrn~ 

swains d SkaphvbwxuruJ UUWYS than the opposilc 
<‘.R c~ral8onal ~noubcr incrcaud our mtmrl in 
synlhcsiring lhc Il.rpiccythromycins (21.’ E&y 
wti by Pcnm* rugprtad lh~ under sutik 
ctiians the rd calrlyxtd ~ransfotvw~~~ d th 
aglyccme d crychromycin B. eryt- B (31.1 
mi& kad IO form&on d B~rpitryt- B 
(4). a posubk rubs~nrte for transformation by 
Mocked mulanls. ‘This paper IS ca~emed with lht 
famnlion. iwlalm. Md i&nliaAon d &rpt- 

crythronolide B (4) and its nmxabobc fake in 
fermcn~plions d bbckcd UMJUJNS d S. rnrhrrw 

Pcrun’ obsawd thal tbc lrcumcn~ d crythrow 
Ii& B (3) wiQ mctha~~~tic hydruchbric acid rcsuh\ 
in a compkx mixture d pmduct~ Modift~rliocr d 
IJbc euty condilio~~ gave a cfyrtidtinc malcripl 
which when examined by T-l .C showed the ptscnce 
dthrum&r co111poc~1)ts arbd a ful moviw trace 
subs-. Comparison wilh authentic mampks 
tnabkd Ihe idmtifk&m d rtuling nut&al(J) and 
8.9-anhydroe~y1hli& B 6.9hcmiuctat (5): 
‘Ihe Irrc c ompoaml, ukbo&J no( idaled. vim 

choughl IO be the dknol &cf 6. The rubs1ancc lhal 
migratal rCghlty ahead d erytJutmohk B (3) 
mnaincd unidcnufkd. 

‘Ihe unidmlifkd mrtcrial. (‘,,H,,.O:. ~&cd by 
chmoqrphy. showed UV &naq~ti al 281 
fun (c47). rtu compound. ta1er found IO be lbrpt. 
eryhrmotidc B (4). gave an IR SpCClNlll which 
showed OH (3480 and 3S7J cm ‘1 pnd CO (170s 
cm ‘) absorplti. ‘Ihc wu& d Pcrun’ and the 
idenlifkalion d 8.9.anhydrucryt H 6.9. 
hemiacclal (5) in lhc acd calatyted rcpclion mix. 
lure -led lh.u lhe new rubslance mighl be 
epimcric IO 3 at C.8. Epitncrizalion d C.8 would be 
etity xc ommoda!cd riu IIK enol elher 5. Trca~. 

men1 d 4 wilh glacial raic acid lpve 8.9.anhydro. 
ery~hrvr&dc B 6.9.hcnuacelal (5) and slartina 
material In ddilion to smdkr quanlilk d cry. 
I- B (3). These rtlul~s vdy the early 
Sllppoailion that IJK new compound probably 

dtnenfnxn38l<'4. 
'Ihe NMR rpcctlum d 4 m pyridincd, (FIN I) 

was typical d thou &tamed for crylhmmycin 
aglyconc derivat8vcs and very similar IO thaw d 
crythrono~ H (3). The <‘.Mc -es C4ntsiSl 
d five doubkts. on tripk~. ud sac ringkl. and 
the -es d hu nng p~orous (H.3. H.5. 
ti.11 and H.11) UC observed downfIeld d 4-O 
ppn. These oburvtiions ckarly indicate thal the 
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aglycone carbon skekton has been unchanged xnd 
the acid catalyzed dqxiations pWiousty en. 
cOuntered with etidc R’ have not occurred. 

A compnson of the crbemkrl rbins xnd ca+ing 
constants of the rir~ mom Oc 4 with tho~~ of ery- 
thronotide R (3) (‘l‘abk I) shows that tih ay- 
cones have the sarm number of h pru4om and 
the same subst~tutA. For exampk. the doubkt 
H-S ESXM.WCJ indicate that C-6 must be ~crtiuy 
in both canpa~nds. ‘Ihc chemical rhdI Oc reson. 
races xttributabk to H-6 and H. IO indicate that a 
C-9 ketone is pment. xnd the chemical shtis of 
H-2 pnd H. I3 o&r evidence that the lactone CO is 
unchain@ and lactonizatti is maintuned at <‘. 13. 

1 he above results ruk out any major structural 
modincaticm of the aglyconc ring aJn4 kad logically 
to the conctusion that 4 and 3 differ only in the 
coclfigurafion of one (w more asymmetric centen. 
Examination 04 ‘I’abk I reveals a number of 

sign&ant chpngls in chcmwd shifts and coupling 
cmstimts whch could conceivabty arise from 
epimeritation. However, since chm differences 
can &se from both coll@rstional and CanfoVlna. 
trorraJ chant. both factoca must be considered 
befOR any conclusiom can bc reached. 

The magnitude of J,> and J,,.,, remain laqe 
mdicating that the unrc-p&planar relationship 
hetwcen the interacting pmcom known to be 
present In Y have not been ahered in 4. This 
suggests that the conf&attis of C.2. C-3. <‘. 1 I, 
and <‘. I2 arz p1~1 urnhan@. The consistency 04 
the ChcmKaJ shifts of IheX protons confbms that 
the conftguratiocrs of theu centers have been un- 
attered and no sl&kant change In conformation 
has azcmT+d in the cormponding ring segment. 
Numerous dflercnces a~ seen in the (‘-4 to C’. IO 
ring segment localizing the epimcrizatioMs) m 
this porTion of the qtlyconc. 

The asymmetti centcn n to the (‘-9 <‘<I group 
m rhe most likely s~tcs of cpimentrtm under the 
expcnmental cond~~mns employed and of rhcu C-8 
is mdlcated through the possibk intermediacy of 
lt P.anhydroerythronolididc B 6.9.hemiacctal (SLY.’ 
The chcmlcol shift and couplrng constant data for 
4 compared IO 3 confirm thtr rupyw\ltw>n aA aho 
rcvcal a conformntHHul cw fdbwing epi. 
mcntaf 8on. 

‘TIM confonna~ti of crythmrrotidc H (3) which 
ha* been determined by NMR xnd <‘I) stud*s 
f b IR ?a) pkcs the (‘.I4 Me group m an onentictw3n 
whtch doe% not suffer any conformatton& un, 
fnvorahk mtcractionr However. cpuncnzntH>n 
of (‘.R ulthout corKomitant conformatlonal rc. 
organttatn>n (FIR ?b) place\ thtr 151~ Into a ~?n. 
pnplaniu rclatmorhlp with the b.Mc group. ‘IIw 
unfavunbk rclat~nship can bc removed by con. 
formatml rcorRpnlxat,ons whtch involve rotalms 
of the <‘.6 ruhrttucntr ctthcr “inward” or “WI. 
u;rrd” from the ccntcr of rhc dycortc nntt with 



ctwrc\pondmg oppo~le rolitlxm of the 7,mcrhyknc 
group ‘J’hcu rutalitms IU-I\! the (‘.6 lo (‘-0 ugmcnl 
of the nng and remove ltu c?n.l~rfplunrr rclation~ 
\hlp bclwccn rhc <‘.6 and <‘,N MC groups 

.A conformatmnal rcorgamta~~on mvolvmg rhc 
(‘,h lo <‘ 9 nng u~nr hiit pfcvnwsly txcn en. 

counlcred In the ci~u of I I ~re~ykrylhronolldc 

H (7) ’ In this compuund the rtorganitalion hil\ 

hccn shown IO Involve the “mwud” rolalton of the 
<‘.6 OH gnwp wllh a corrrsporx!mg "c~wud" 

tolaln)n of the 7,mclhyknc group rcsulltng m r 

Raltcnmg of Ihc (‘-6 lo <‘.9 nng ugnenr. 

A similar mwganitalltm m lhe case of 1 t Ffw 2c) 
15 con\l\tcnl u-lth the NMW data (nlthtwrgh theK 
da11 do noI ngorouu\ly ruk oul an ahemalc re. 

organltatlonl ‘This rcorganlz.alron otTen pood 

evidence that <‘.tl cpmcntaticm hits occuncd and 
~upplicd Ihc ncccssuy dnviw force ‘The coupling3 

of 1c.H In 4 u-llh lhc IowtkW md hlghfuld 7. 
rnclh) knc proton\ are IO ? and 2, I Iit rcqxc~~vely 
and arc thou whtch wcm~kl k prcd~c~cd from t.ig 

?c ‘I’hcu ctn@mgs are. however. [he opptnlle of 

rhcnc Aurvcd wlrh rhc I I ~JCCIPIC f t 1 ? ad I I .b 

Hz rcrpcc~~vcl~ I which allo ;LSWIW~ a conforma- 
bon ;rr~k~~u~ lo 1.1~ ?c. ‘Ik rrvcrwil of Ihe 

m:ytmludc\ of Iht luo ctzuphngs 15 lol;~lly consis. 

lent with (‘.t4 epuncntalxm. ‘fhu mlerprclalmn 

require* the assumption 1ha1 rhc downlkki 7. 

mcthylcne pn~on rtu)nance in the qpcc~ra of 

both compc~nds CJ’abk I) anscs from the same 
proIon (ti.7a). 

I’hc r~gn~fican~ change m lhc chcmlcal shin of 
Ii-4 in 4 compared lo 3 can bc aWibulcd lo il 

dccrcau In the stcnc dc\hKWing anrmg from the 

7.mclh) lcnc group when thl\ gn~p I\ rolticd away 

from the ccnlcr of the nng An analogous upfickl 

shill of It.4 wan ohurvcd In the tpcc~ra of 7 hug 

wa\ of a \malkr rnagmrude \uggmtmg third <'.8 

cpmcntatnm alu) h;L\ a Ggnlfic;mt cffcc~. A dc. 

c’rc4xu in the \lenc d&uckling of I(. 10 h) the &Me 

group of 4 1% rcrponqlhk for ~hc upfkld *hITI of this 
nng prc~on <‘hanget In the rcmammy nng prrHon 

ccxuplmg conn,IanIr are minor and a rc\ull of addi. 

tonal shghr rrtwganlzation\ required IO accom. 

modrrlc the flallening of lhc <‘.6lo(’ ~nngugrncnl. 

~~~ndlg chernKa1 cb~dence ha\ been obhla~ncd IO 

ng;oroWy ehminalc lhc ptn~lbtlit~ of epmenr~. 
lion a~ centen ofher than ('.H II ha\ hccn \uggc+ 

led’ that thcrc I\ a dchmtc powhl~~~ of an mtcr. 
CtHIver~iW of 5 lo 8 I’UJ a protolropplc \htfl Ihu\ 
accommodalmp ;I pnvbk (‘. IO cplmrnta(mm 
Smce acchc rid lrealmcnl of 3 and 4 rt\ull\ tn 

the irolalron of the same enol ether 5 ~5 evnknccd 
hj dcnl8cal ‘1’1.C’ m&l~l)-. IW and KMW spectra. 

<‘. 10 eplmcntalnm in 4cm he rukd out. 

‘Ihe ad&lion Oc 8~~~~~~cryrhronolide H (4) IO 
fcrmenlafwm~ of early blocked mutant\ of S. 
rnfhrrus. cap&k of ctmvcr(mg knoun crylhru. 
mycm macroMe pmOenilcm lo lhc ctmpkle 

a.nllbtcr(K-. dd not rc\uh In qnifkanl anllmlcrrtial 
WXIVIIY In whok fcrmcnlal~m broths I’hc CUIJTWUI~ 

twm of the broth% md~atcd Ihal the added 4 U~L% 

rnl\rlng and that it ncu. mayor faster rnovtng corn. 

pound ua\ prcunl along u~th uvcral very minor 

componenfs u~ally found In normal broths 
‘1 he NW ccwnp~~nd was eas~ty ~sola~cd by column 

chromalography of ltte crude )-cliou twl &liud 

by- ethyl ace~ale clrlrclwm of the clanfed bro!h. 
‘1%~ IU~IC~ whik cr)-~~ahnc rutnlance gave an 

ekmcnlal rnaly~ Iha! mdlcatrd (‘,.HuO,, w rhc 
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mokcular formula. This was ~bs~anIuIcd by the 

mats spectra which showed a SJIAI mokcular ion 
peak at m Ir 546 1ha1 was vcnhcd by mctaslabk 
dcfocussmg In the IW tpcctrum rhc lacIu~~t band 
at 1708cm ’ u;u conrlstenr wlth rhc prcscncc a-f 
Ihc mlacl macroink ring. 

F_xaminalion by ‘1’1.C: of the pruducrs fomud by 
mild acidic mcIhandysis o( Ihe compound showed 
lhc pr?scrKe ol ll~rpl~crylhmnoMc R (9. cry. 
thnwrolide B (3). 8.9.anhydnrrylhnwwlidc B 6.9. 
tbcrniacetal tn. and lhc (1 and fi anollWr3 ol 1. 
mcthylmycarosidc. Treatment at 34t0.1 ‘mycarv. 
sylkryth- H (9). which wu avail&k from 
a prtvitnis sludy.’ under the sanu condidonq gave 
an rdenlical spectrum of pruducls llthough m 
di!Tcrenf rautn. AI Ihls pInI II was obv~aur what the 
W~rpctrythronolidc B (4) added to lhc 3. cn- 
rhrru~ fermcnlalions had txxn glyccnyla~cd wilh 
mycarrnc. From blogcnclic considcrabonr this 
wit\ rn~ uncrpcc~cd and further suggcsls thaw rhc 
(“3 OH group of 4 wa the probabk point of sugar 
allrhmcnl. 

<‘ompanun of the N MW spcclrum of the mcrab. 
oh~c (10) u-lrh that of 34hmI .mycarosylkqlhro. 
noMe H (9) clearly md~calcd the addilitm ol lhc 
myciuou mo~ely. .H05l conclusive w~u Ihc 0bscr. 
vatlon of a rcsonancc al 5.03 ppm atlriburabk IO 
lhc anomcnc 1(. I * proton u4 mycarotc (5 05 ppm In 
9) In oddihof~. rmaumccs of sugar ring protons 
H-d- and H-Y were prcscnr aI ? 97 and 3.M pprn. 
re*pccIivclj ICnfo~IunaIcly scvcrt rcsonarxc 
ovcrlrp of lhc aglyconc nng poton prevcnlcd 
ckar obscrvatmn d the rcu)nanccs of H-8 and ~hc 
7.mcthykru pro~onr which w&d be rcqulrcd IO 

CH, 

dc~crminc the C.8 rlcrcochcmtslq. Ahhough lhc 
spcclrum is very similar lo Ihal of 9. there art 
sublk chanp in the chemical rhifls of obscrvabk 
proWns consislcnt wilh the expccl&on lha~ lhc 
mctaboh~c is ~-<YcFL -mycuolyl).8-rpctryrhro~. 
II& B (IO). 

Mokcular mtatmn dtfkrcnccr between glyce 
s&r and lhclr aglyconcs have been useful in 
dctcrminmg qlycos&c bond ct~&~ritl~ms In lhc 
macroMe scnc,‘.’ ‘The I.WID dlffcrencc bciwcen 
I~(CFI .mycuoiyl)W-rpc.crythnmoll& H and 
8~rpctr),Qutxtohdc H I\ -W ‘Ihi* IS very clou 
IO the [.WIn ddTercncc ( 21u”P bclwccn 30(n- 
I .mycannyl).er)-lhrtxn&dc R and crylhnmobdc H 
and pvidm cvdencc thaw the anomcnc con. 
figuratron of IO 15 CL The NMW coupbng conrlanl~ 
for rhe anomcnc polon IJ,.,.. 3.q. J:.,, - I) 
confirm the CI configuralton. 

‘The convcnion of 4 IO IO Involve\ the UddlImn. 
210 a glycoud~c Imkagc. of mycarosc In ltbc (‘.3 
OH of rhc mucmbdc ring. ‘Ihc patlicipalmn of 
mycarrnc Instead of cladmou IS rczuonabk smcc 
I~IU\ mimics the rcacImn sequence crcumng during 
normal crythrumycm btcnynthcsis.*-’ ‘1%~ Mtrkcd 
muIan S. rrvrhrrur (Abbott 2X1: 1’3) UIII normally 
convcr~ ? 3 mg of crythronolidc R (3) m 100 ml of 
fcrmcntauon medium IO crythromycm A (Ia) In 
I20 hr. II.< cxaminatltm uf fcrmcntalion broth\ 
cti lhlr xune slram fed W.rpc.crythronol& H (4) 
ind~~aIcs aplpprurimalclg lhe same myciuosyl 
gly-co\nlittttm rate. II would appear fmm Ihc h& 
yicbds xhlcvcd in the convcnion cti 4 IO 10 Ihat 
rhc cnrymd\) rcqpunslbk for attachment of mycar. 
ou do WI rccogruzc 8.rpcrythronohdc H (4) az~ 






