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The high rate of world population growth can facilitate the spread of the diseases,
resulting in rapid emergence of new diseases and old diseases that have shown
resistance to current drugs. This fact causes the search for new, safe and more effective
drugs that would be a major challenge to current research in medicinal chemistry.

- Considering that research and development of new drugs which have complex structure
are too difficult, expensive, and time-consuming, consequently, analogue synthesis has
emerged as a promising strategy to seek new synthetic drugs due to its short duration
and high probability to get a more active compound by modifying the structure.

The nine-membered dilactone, UK-3A and antimycin Aj, are very active agents
which showed a potent antibiotic activities and strongly inhibited the growth of various
kinds of cancer cells. The significant antibiotic anticancer activities of UK-3A and
antimycin Aj, inspired me to carry out the synthesis of their novel analogues and
examine its biological activities. In this research, the structure of UK-3A was modified
by opening nine-membered dilactone ring system, replacing 3-hydroxypicolinate moiety
with 2-hydroxynicotinate moiety, and varying the side chain of the ester group.
Furthermore, antimycin Aj; analogue was targeted by expénding the nine-membered
dilactone ring to be a polyhydroxylated 18-membered tetralactone ring.

The novel UK-3A analogues were synthesized through three step reactions from
L-Serine by esterification with n-butanol, amidation with 2-hydroxynicotinic acid and
esterification with the corresponding carboxylic acids gave AD-1, AD-2 and AD-3.
Brine shrimp assay on Artemia salina of UK-3A analogues has assigned them as
non-toxic compounds, whereas the antibiotic activity evaluation showed the analogue
AD-3 which bears octanoyl group, has a greater activity as growth inhibitor of Bacillus
subtilis and Staphylococcus aureus compare to antimycin A and the original UK-3A.

Synthesis of a new polyhydroxylated 18-membered analogue of antimycin A; was
commenced with commercially available Boc-L-Threonine and was achieved by way of
one-pot homocoupling ring-closing metathesis reaction and Sharpless asymmetric
dihydroxylation. Cytotoxicity of the analogue and some synthetic intermediates were
evaluated as inhibitors of cancer cell growth against Hel.a cells, breast MDA-MB-231
cells and prostate PC-3 cells. The 18-membered tetraol intermediate showed
cytotoxicity against HeLa cells, breast MDA-MB-231 cells and prostate PC-3 cells. The
ICso against those cells showed that the analogue had a greater anticancer activity than

that of the original antimycin Aj.



K 4 Ade Arsianti

GR s BEEBROER)

WA, A2 R IJRBE/HRIND L9220, ZOmMME2ERE T 55
FREPELABEBELRS>TNEHDD, £ —nbDOFHIEORFIZIIL O
M ESERRBRAR DD, —F, BEFEOEBIEVEYEICEL L s 2 H o8
BEOERIT, BOEERT, IVENEEDOLLEYERE T AN A2A
LTWAIENY Tk, ZORIEEYE OMEEEHEBICER2MRE2 5 2
HZEThD, ZOBENL, LT, BEOOHBEESN-REEEYE
UK-3A & HU2 ATE MM E Antimycin A DEEZRAKR DGR & £ 6 D AEFREM: DFF
fliz4TV, U TFTORREE:Z,

. HERUK3ABRRIA DB Rk & A PIE PRIl

FLETEMWEUK3AD 9 BBRY S5 7 M2 BEm L- 801z, 3-8 Fa ¥
ol VBBABHIZR A TATFES 22-t FadvoaF U2 8 A LzE
BEETYA o Lz, TTROL-EY b, 78—k B 2704k, 2-
E R =aF BeED7 I NME, SOICEZKBELELOINVRVERL
DITATNMBIZ XY, B, b Nal A KBER A7 ¥ VBN ERET5 =
FE ORI DA R % E#RK L7z, Brine Shrimp LethalitysdBRiZ LV, Zh 5 3FED
ILEMIEEE RSBV ERH L, £, BIEEROFMM TR, 427 #
VEEEEARIZIB T, Bacillus subtilis & Staphylococcus aureus D EERIZSKT L, & B
LAY D Antimycin A3 X D EVEHEEZAETHZ L2 LIZ LT,

2 . ¥ 72 Antimycin A JERRIR DA EL & A FRE MM

LS AEYEY)E Antimycin A;0 9 BERY 77 b 2¥EELTCT1 8BART + T
S RAAEEE L, EHIZTOM3-RALT I RYLF LRSS & 0> D KERE
AT AHEBREETFYA v Uiz, filROBoc-L- h LA =236, T UAT )L a—
NWIRWTT 7 U NVER e = AT b, Zhanfillfit 2 FHW-BRER XA Z & X1 X 518
BIREE, BE, VLTI O X 7 V8 A Sharpless P E R ¥ L
Bz X B okEEEDE A, Bift#Eic LY AMOBEZFEOAREZER Lz, =
DILAREEZ X G REERITIC L VHET 5 L L bz, TERA, ADBA
RTSZAR DY AR b3 5 AL BRIEPERRBR 2 W < O DGR RE & & o TITV,
ARk U7 38R 28 Antimycin As % BRI 22 R4 2 RH L7,

LLED & 502 RGw XTI TEYEWE UK-3A & HUH AEMEYE Antimycin A,
DEBREEZEGHR L, TNOBTORA LY bENTZAHEEEZRTIEEZ R
H L7, b ORgEE., AIZRREN), IR E L TRFHMETE, WE
BZEOREBIZEBMLTWA RO LD, Lo T, FEE—RIIARIE L
(FEZ) OGS E LCMEDH 2 D L3807,




