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ABSTRACT

Breast cancer is a common and frequently-occurdiggase which has serious impact on women's heatfthlife.
Aromatase inhibitors play an important role in endoe treatment of breast cancer. It is necessaryirid new
aromatase inhibitors for the improvement of theatneent efficacy and the reduction of drug resistaaod side
effects. In this paper,490 molecules in Binding \Bith the top aromatase activities (the lowestglfor aromatase
inhibition) were disassembled into a few basic egeto build molecular common structural fragmebtdries of
aromatase inhibitors using the RECAP analysis fiomctnodule in MOE 2013 software. This library camyde
basic molecular structural source materials for thewv drug design of aromatase inhibitors.
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INTRODUCTION

Breast cancer is one of the most common malignanbts of women around the world. There are aboQ0Q00
new female breast cancer patients eachy&&vhile in China, in recent years, breast canceiepts is increasing
year by year and it has become the second leadimgeof death in female malignant tumors. Theraboait 2/3 of
the patients which are estrogen dependent. In tity,bestrogen can be formed from androgen by nteytis
reactions participated with aromatase (CYP19). @toee, aromatase is an ideal target for treatmértreast
cancer.

Aromatase is a member of the cytochrome P450 faofignzymes. In vivo it transfers testosterone rastgne and
16-a-hydroxy androstene to oestrone and estradiol #ir@romatic reactidl. The peripheral circulating estrogen
level is significantly decreased for postmenopausahen, however, it is 10 times higher in breastue with high
expression of aromatase and the substrate, andedst@e is 8 times higher than the peripheralait be said that
the high estrogenic environment in breast tissu@mptes breast cancer’s recurrence and trafisfeherefore,
inhibiting the activity of aromatase and reducihg secretion of estrogen level have become thertantomeans in
the treatment of breast cancer.

Aromatase inhibitors have been developed by theetiyeneratiof$. They can be divided into two classes, the
steroidal and the non-steroidal. Although theseyslrshowed a good therapeutic effect, but the digets such as
drug resistance and osteoporosis may resulted fhemong-term use of them, therefore, it is neagséar the
further development of new aromatase inhibitordigher activity and little side effects. At pragethe new drug
discovery has turned from the universal screeninthé period of rational drug design and compuidedh drug
design has become an indispensable tool in drgrels and development.
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Recently, the idea of reverse synthesis (retroggish is introduced into the molecular fragmentsaming method
for new drug design. It includes the process thatdtructure of a molecule in molecular databadeagmented
according to the principle of reverse synthesis. (ihe bond is split apart only when a correspandinlassical
connecting chemical reaction is existed betweentwmeatoms bonded). Some simple molecular fragmesti®
generated to form a fragment library and the atant chemical bonds at the broken positions werelédalb Two
arbitrarily chosen fragments can be linked whenassical connecting chemical reaction existed betwneir
labeled atoms and thus a new molecule formed. Taverethe majority of the novel compounds generatét this
method can be synthesized and the generationav§a humber of unwanted compounds without pracsigaihesis
reactions can be avoided. With this process, mbaew compounds generated not only has the strictavelty
and diversity, but also can be the synthesizedtipedly.

In this study, 490 molecules in Binding DB(http#w.bindingdb.org/) with the top aromatase actiit{ehe lowest
ICso for aromatase inhibition) were split into a fewsizapieces to build molecular common structuragfinent
libraries of non-steroidal aromatase inhibitorsxgghe RECAP analysis function module in MOE 204f8veare(®.

This library can provide basic molecular struct@@lirce materials for the new drug design of aras@inhibitors.

EXPERIMENTAL SECTION

The non-steroidal compounds with the aromatasebitohy activities were obtained by searching thenpounds
targeting on CYP19 in Binding DB database. Thesapminds were sorted by dQvalues are 490 non-steroidal
compounds with the top activities were selectethasource molecules to be fragmented.

The RECAP analysis module in Chemical Computing upraompany's MOE software (the version No. is
2013.08)[6] was used for the fragmentation of therse molecules and a small fragment library forrfrech the
resulted fragments.

RESULTSAND DISCUSSION

The small fragment library generated by MOE sofewamcludes the structures of 127 fragments andr thei
frequencies appeared in 490 non-steroidal compoahdsomatase inhibitors. The top ten typical fim@al groups
with the highest frequencies are listed in table 1.

As can be seen from table 1, imidazole and triagfstlgment No. 1 and 2) are the fragments with highest
frequencies appeared in the non-steroidal aromatdsbitors, and there is only one of them appearedn
aromatase inhibitor. In addition, triazole oftenpegred in the molecules with the top aromatasebitainy
activity. The new generation aromatase inhibitaroleole (Fig.1) , is a combination of triazole witkcyanophenyl
groups. It has the high selectivity and actiVityand it has no effect on the functions of glucdcoitis,
mineralocorticoids and thyroid. It doesn’t influenthe secretion of corticosteroid substances withigh dose
situation. The clinical studies have demonstratted letrozole has less toxicity to the body andtéinget organ, and
has none of mutagenic and carcinogenic effects.pg@oed with other aromatase inhibitors and antieggtn drugs,
it has stronger anti-tumor effect and suitabledarly breast cancer treatment and the case ofthreaser patients
in postmenopausal insensitive to anti-estrogerather

Another example drug is anastrozolesg€15nM, Fig.2), which contains a triazole group dimel fragment No. 6 in
table 1, it belongs to the third generation aros®tahibitors. Anastrozole is a potent non-stefoatamatase
inhibitor, applicable to the postmenopausal womeéth \advanced breast cancer which can’t be conttoligh
tamoxifen and other anti-estrogen drugs.
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Table 1. Thetop ten typical fragmentswith the highest occurrence frequenciesin the small fragment library
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The structures and activities of the compounds withlowest 1G, values for CYP19 in Binding DB are listed in
table 2. It can be seen that the fragments 1,8hd47 are the main fragments appeared in theseawgrdp with top
aromatase inhibitory activities.

From the structure and occurrence analysis of tlfieggnents obtained from the known compounds witih h
aromatase inhibitory activities, we can obtain kinewledge about the contribution of different fragits to the
aromatase inhibitory activities. The recombinatim re arrangement of these fragments may genagatgotent
aromatase inhibitors with higher activities and éovwside effects, thus, a fragment library generdtedch the
structure of known aromatase inhibitors will heip tiscovery of new aromatase inhibitors.
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