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THE C19-C20 DOUBLE BOND 
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Sv: Sekcaive epoxidation of the CI9-C20 doubk bond of ascomycin (the Zl-ethyl anologue ofFK506) 
has been accompikhed. The resultant epox&ie was opted by hwozq ~ko~ks and the impact of the 
modiifications on rhe biological activties determined. 

The novel macmlides FK506 (ly and its 2l-cthyl analogue (ascomycin, 2)3 are cmraitly of great 

inta-cst, due to their novel structme and potent immunosuppre&ve activity in vitro4 and in vi&. Several 

papers have recently k published regarding the reactivity of the tricarbonyl fiutaianaliry (C&ClO~, the 

region ultimately itwolvcd in bhxling to the major cyto8olic receptor (FKBP, FK506 bkding pmtt511)‘. 

However, only limited chemical modifications of the right-half of the molecule(s) (C14423, the cffcctor 

~domain)havethusfarbeenreport&~ g,andLittleislcnownaboutthe~ofsuchmodificationson 

biological activities*. In this paper we report our contributhms to this area in which we selected the C19-C20 

double bond of ascomycin as a target for modikadon. 

FKSO6 1 Ascomycin 2 

In order to ngios&ctivcly cpoxidk the C194XO double bond of 2, OM: of two approximately 

equivalent electroo rich doable bonds io the mokcole, we elected 33~~D~~S~~~ 

(3)10as~staniagmaterial:The2Zhydroxy~,aspartofahomoallylicatcaholcoPldduabensdlto 

direct oxygen delively to the c19-C20 double bond. Thus, cpoxidation of 3 under ShaIple8a c-omWms1’ led 

to the comspomhq C19-C20 epoxide (4) in exmlknt yield and with high dWemmelectivityi~t3~t4 

(Scheme 1). Ranoval of the TBDMS group of 40 (major dimemmm) under controlled conditioo~ (2% 

aqueonsHPinCHSCEI,<Stnin)gavt~~~ofdK:camspmdinsdqaot#xdt~S,wbenrsa 

slighily~~polarprodnrctwae~~(7oa6isolatsdyithi)wha!drenactionwas~~#,nm~7hr. 

The’WNMRofthiscompaund(6)warrexamely~-ahcrtothe!~ofarmbfeband~(rwo 

distinasasofNMRsignals):The’3CNMRspecrmunonbreodm~couldk:~tsbyrm 

intramolecular epoxide ring open@, natking in a downfield shift of the C-19 sigoaI by nmdy 28~. 
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However, as there was no clear as@ment of the signals of C-22 and C-24, it was imposible to distiagnieh 

between the oxygen hctemcyclic struuures A, B, and C. The NMR analysis was simplified by acuylation of 

thefreehydroxygroupsof6estht~aiacstate7(87%isolatedyield)existsin~~-~u~~meinly 

asasingleratemer(i.e.onedistinasetofNMRnimrlr).Withthsaidafspindecoripliagaipcalnentst6the 

signalsinthe1H-NMRspectrumforthepiotonsinpoeitionsU)to25cauldthenbeassiencdunrmbieuonsly: 

H-U): 5.2gppm (d, J=gHz); H-21: 1.97ppm (m); H-22: 3.5Sppm (t, J=9Hz); 823~ 1.6Sppm (dd, J=lOHx, 

J=14Hz); H-2k 4.87ppm (m); H-U: 197ppm (m). 
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The biological sctivitiesofcompolmdr3,5,6,ead9in~moaophillinbindmg~~A)~the 

in vim0 assays for w (IL-2ReporterCkneAssay=mdintheMixedLymphoqte 

slut. Darlvauve 
No. ot Auxmvcln MBA! i&R2 IL-2 RGA3 

1 
z 22oabybo- 

1 1 1 
x 4 0.6 *lOOO 2 232 1.8 

5 22(r)Vl9.=ePoV- 9 aB0 >9#) 
6 22p)aYdm-t9.~x@o4@oV- o-5 >890 a 
9 2wMihYdlw9sodwdra xy-24-0x* 2 120 59 
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wehave~lljoundthas~~y~epaxidatinnofthepgfodrmalogntof3gckves~e 
cl9c2Oc#xx&tlonwlt&slmdarylcldand~vlty. 
Sclcctcd’CNMR~for6(CDCl ,mixbuaof rotamamk 84.9 and 85.6 ((X9); 79.0 and 78.3; 77.6 
and 78.0; 75.7 and 76.2; 75.3 and 724; 73.6 and 73.7; 72.3 and 71.3; 70.6 and 70.9pprn. (C-20, C-22, 
C-24, C-26, C-13, Cl4 and ClS). 
The signal at S.211prpm (d, J=8Ha) couplad wltb the signals at 2.01ppm (m, H-21) rand 3.55ppm (t, 
J=9Iiz, H-22) while the eignal at 5.2Qptn cuuplad only to tha &nal at 1.97ppm (m, H-25); The 
rrmttiplet~4.87ppmshowedcouplinstotbe~at1.97~(m,H-25)~~prorarsatc-~ 
(1.68ppm, dd, J=lO and 14H2, H-23& 1.48pprn. dd, J=lO and 14Ii2, HZib). Tht poakh of the acuata 

H-21, H-234 and H-23b; 3. 
5.32ppm (d, J=4Hz, H-26) 

Selected NMR data for 9: (25OMEIz, CDCl& 5.12 (d, J=9Hz, H-29); 4.13 (q, J=d%Iz, H-22); 3.99 (t, 
J=7Hz, H-20); 2.07 (m, H-2!!; 2.70 (dd, J=4 and 16EI2, 
MBA @LISA-type 

coFE=oo 
assay): Binding of 

6s6H2, H-T$. 

lmmoblllsed FKSO6 ( 506 coupled covahtly via a 
macmp&hli! to 

albomlnc)intttapresakc Of teat subatanca. BSA-FK506-bound 
atlts3p-positiantobovlncsarum 

lsrararanabyhcubath 
phoaphatasc and aphwphrua activity 

~w~~~2~2~~)~; 
!%hdatlonbyPHAfPMA(l~; 16h); madout @-gaactoauh activity 
(mcthylumb&&ryl-gale). 
MLR: 2-Way murlne MLR (CBA vs B&B/c) in ~-&cc CG-medium (5 days, 370>. 
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